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MEDUSAE OF THE WORLD.

THE HYDROMEDUSAE.

INTRODUCTION.

This work was commenced in 1892 at the suggestion of Dr. Alexander Agassiz

while I was a student in his marine laboratory at Newport. Dr. Agassiz’s plan .

was that we produce conjointly a work upon the Medusz, Siphonophorz, and
Ctenophorz of the Atlantic coast of North America. In pursuance of this plan,
Dr. Agassiz sent me upon expeditions to Halifax, Nova Scotia; Eastport, Maine;
Charleston, South Carolina; and Tortugas, Florida. It was also my privilege to
accompany him as his assistant upon his expeditions to the Bahamas, and to the
coral regions of the tropical Pacific. During these years the majority of our

American species were captured and drawings of them made from life.

The description of all of the then known American Atlantic forms was com-
pleted by me in 1900, but unfortunately the pressure of other and more important
work prevented the revision of the manuscript by Dr. Agassiz, and thus it remained
in the Museum of Comparative Zoology at Harvard University until 1go4, when
Dr. Agassiz generously returned it to me with permission to publish it in any
manner whatsoever. Thus the original plan was reluctantly abandoned.

During the four years that elapsed while the manuscript lay unstudied at -

Harvard, new forms had been discovered along our coast; and Nutting and Hargitt
had published their papers upon the hydroids and medusz of the Woods Hole
region. '

It was necessary to thoroughly revise the manuscript, and in order to render it
of greater service, I have attempted to extend the original work to include descrip-
tions of all known forms of medusz from all parts of the world. This extension
was made possible through the generous establishment by the Carnegie Institution
of Washington of a Marine Research Laboratory at Tortugas, Florida. Many
forms were collected upon a cruise of the Carnegie Institution yacht Physalia
from Boothbay Harbor, Maine, to Tortugas, Florida; and new or interesting
medusa have been obtained each season upon excursions over the tropical Gulif
Stream, and among the Bahamas. My official position in connection with the
laboratory has afforded me every possible facility in time and opportunity for the
prosecution of these studies, and I can not too kindly express my sense of gratitude
to the executive officers of the Carnegie Institution for their generous support.

To Geheimrath Prof. Dr. Anton Dohrn, and to his able corps of associates at
the Stazione Zoologica, I am indebted for numerous kindnesses shown to me during
my visit to the laboratory at Naples from November to February, 1907 and 1908.

I have also enjoyed full privileges of study in the libraries of the Museum of
Comparative Zoology at Harvard University; in the Boston Society of Natural
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2 MEDUSE OF THE WORLD. . i

History; the American Museum of Natural History; . Columbia University, the
National Museum at Washington, and the Museum of the Brooklyn Institute of Arts
and Sciences. Through these facilities I have been enabled to review nearly all
of the published works upon medusz, but the review of literature can not pre-
tend to completeness for 1907 and 1908, although all papers of those years which
the author could discover are recorded.

Moreover, Profs. William K. Brooks and Louis Murbach have been so kind

as to lend some of their original drawings, which are reproduced in this work, and

the following gentlemen have generously granted permission for the reproduction
of figures from their published works, thus enabling us to present text-figures of
many forms which would otherwise have been represented merely by descriptions:
Dr. Alexander Agassiz, Director of the Museum of Comparative Zoology at Harvard
University; Dr. Henry B. Bigelow, of Harvard; Dr. R. P. Bigelow, of the Massa-
chusetts Institute of Technology; Prof. Edward T. Browne, of the University of
London; Prof. Dr. Carl Chun, of Leipzig; Prof. Dr. S. Goto of: Tokyo;
Geheimrath Prof. Dr. Ernst Haeckel, of Jena; Prof. C. W. Hargitt, of Syracuse
University; Prof. Dr. Cl. Hartlaub, of Helgoland; Prof. W. C. M’Intosh, of Aber-
deen University; Prof. Dr. Otto Maas, of Miinchen; Prof. C. C. Nutting, of lowa;
Prof. Henry F. Perkins, of Vermont; and Prof. Dr. Ernst Vanhoffen, of Kiel.

I have always felt that each working naturalist owes it as a duty to science to
produce some general systematic work, and this has been an actuating motive
in the production of this book. But chiefly have I been moved to the task through
respect for the wishes of my generous friend and master in science, Alexander
Agassiz. Nor can one remain insensible to the rare grace of form and delicate
beauty of color of these creatures of the sea, associated as their study is with mem-
orials of the labors of a host of distinguished naturalists. Dry though these pages
must be to the reader, to the writer they are replete with memories of the ocean
in many moods, of the palm-edged lagoons of coral islands sparkling in the tropic
sun, of the cold, gray waters of the northern sea bestrewn with floating ice, of days
of withering calm in the heat of the torrid zone, and of adventure in the hurricane;
all centering around the absorbing study of the medusz. Love, not logic, impels
the naturalist to his work.

This book attempts to present a new classification of the medusze. With every
respect for Haeckel’s great work, it has appeared to me that its subdivisions are -
often too precise to be convenient, and too artificial to accord with nature. More-
over, many of Haeckel’s genera are founded upon intergrading characters, and are
thus imperfectly separated. The young of many medusz appear in one genus,
and the adults in another. The aim of Haeckel’s system is to emphasize distinctions,
whereas my aim is to indicate relationships. I therefore attempt to separate genera
upon positive, not upon relative, distinctions. For example, if we define one genus
as having a narrow manubrium (Margelis), and another as having a wide manu-
brium (Bougainvillia), we must either institute a third genus for newly-discovered
medusz with manubria of moderate width or place them doubtfully in one or the
other of the genera of the extreme members of the series. :

On the other hand, if we define one genus as having eight tentacles, and
another as having nine or more tentacles, there can be no confusion between them,
for the difference, although slight, is positive and numerical, not qualitative and
intergrading. : '

I have not described hydroids which do not produce free-swimming medusz,
although I grant it is wholly illogical to admit Podocoryne into a system which
excludes Hydractinia, or to include only those species of Stylactis which produce
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se which produce sessile gonophores. Nevertheless
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Many of the medusz are modified more or less profoundly by environmental
conditions, and this gives rise to numerous local races, the determination of the
relationships between which is all but impossible in the present state of our knowl-
edge. Experimental work in this field is in its infancy, yet the few observations of
Hallez on Bougainvillia and of Browne in his experiments in maintaining various
hydroids under different conditions in aquaria suggest that the results of more
extended studies will be of great benefit to the systematist in determining the
natural limitations of species. A striking example of the profound effect of environ-
mental changes is seen in the experiments of Goldfarb, 1906, upon Eudendrium,
wherein he showed that after the regenerative process had entirely ceased in the
dark, it could be recalled into activity by an exposure of only five seconds to the
daylight. , \ ‘

At present the natural classification of the species of such genera as Obelia,
Phialidium, Eutima, Bougainvillia, etc., is impossible, and the Linnean system 1is
inadequate to the task of expressing their actual relationships. Indeed, with the
exception of the sponges and corals, there is no phylum of the animal kingdom more
difficult to classify than the medusz. ‘

In a work of this magnitude there must needs be both errors and omissions;
and for these I can but present my apologies in advance of their discovery, trusting
that all such will soon be discovered and announced, and that science may be more
advanced than hindered through the publication of this book. I trust that none

of my esteemed contemporaries will feel aggrieved at such criticisms of their labors -

as may appear in the following pages, for should anyone find cause for such offense,
he may console himself in the fact that I am obliged to confess to having found

more to criticize and amend in my own previously-published papers than in those
of any other living naturalist. :

por e oA e
A :
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ANTHOMEDUSZ.

HYDROMEDUSA OR VEILED MEDUSA.

1 inal ope
1 , which partially closes the margina
R re foundpin the ectoderm.

bove and one below the velum. roush
her direct from -actinula larve or g

ning of

with a2 v

the li\/ld(la.du%?hen ripe the .sexua.l products a

With a double marginal nerve-ring, one abc

Without gastric filaments. Deve'lopment eit
alternation of generations from hydroids.

Order 1. ANTHOMEDUSE Haeckel, 1879.

Hvdromedusz with gonads in the ectoderm of the manubriu
The h)}f,droids are of the Tubularian order.

Family No. 1, CODONIDZE.

m. Without otocysts.

. - simple
ad encircling the manubrium. Four to six simple,

Anthomedusz with ring-like gonbranched o acles.

unbranched radial-canals. Simple, un

Subfamily No. 1, SARSIANZE.

| ise si i bell-margin.
Some or all of the tentacles arise singly, not 1n clusters, from 2

2 ( ') > .
I ACHYCORDY E, yveismann 1883'—‘1 arvanemus y IVIayeI 1904
R LE, y

cordyle Weismann.

, Schmidt, 1854. _ _
AMAIIE‘Zﬁi‘E?udi;entary tentacles, four radial-canals, and a ring-
PennaRrIA, Oken, 1815; Goldfuss, 1820==Globiceps, Haeckel, 1879.

Similz:r to Amalthea, but the hydroid is Pennaria.

Russell, 1gob. o o
TRICII{I/[()eI({liIsZatA;esembles Igennaria, but the hydroid is T richorhiza.

= hysora, Maas, 1905.
Forbes, 1846=Euphysa, Forbes, 1‘84.8 Euphysora, '
STEEll*jszf?:é?;llyosritzited 4t-entzuclej;, one of which is long, the other three short. Bell radially
symmetrical. Hydroid: Corymorpha. — -
v i ‘codon, Haeckel, 1879.
L. Apassiz, 1862 =H ybocodon +_Amphzco , , - L
HYB(())C::?:’more %vell—developed tentacles arise from base of one of Fhle four1 radéaiuczgani
With rudimentary tentacles at the bases of the three other radial-canals. sy

metrical. Hydroid: H ybocodon Agassiz.

MicrocampaNna, Fewkes, 188¢. , ' - |
isi adial-canals.
With one long and five short tentacles, arising at ends of six r

=Dicodonium+ Dinema, Haeckel, 1879. o . ]
DICo%gzlvigl-deéce(;o;zziuand two rudimentary tentacles. No meridional lines of nettle cells
over exumbrella. ' . I
L , 1843=_Codonium+ Sarsia+ Syndictyon, Haeckel, 1579. o .
SARS;‘:’;ur Zsc:z;lﬂy c;t-egvebped tentacles with abaxial, ectodermal ocelli. No meridional lines

of nettle-cells over the exumbrella. Hy.droid: Syncoryne. L L
Stauridiosarsia new subgenus. Medusa similar to Sarsia, but the hydroid is Stauridia

canal. Hydroid: Corymorpha.

Hypricurrys, Fewkes, 1338, ‘ bulbe.
Medusa r;sembles Sarsia, but there are no ectodermal ocelli upon the tentacle

Hydroid: Hydrichthys, Fewkes; commensal or parasitic upon fish.
Eucopontum, Hartlaub, 1907. . 1
; i uncle.
Medusa ’resembles Sarsia, but stomach is mounted upon ggelatmous ped
. four tentacles terminate each in a knob-shaped extremity.
EcropLEura, L. Agassiz, 1862 (sens. ampl.). brell
i i 1di 1 -cells over the exumbrella.
With two or four tentacles. Eight meridional lines of nettle-cel

Hydroid: Ectopleura.

The
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Coryniris, McCrady, 1857.
Four knobbed tentacles. Manubrium cruciform in cross-section. Ocelli upon tentacle-
bulbs. Hydroid: Syncoryne (Hargict).
SraBBERIA, Forbes, 1846==Slabberia+ Dipurena+ Bathycodon, Haeckel, 1879.
Four knobbed tentacles. Manubrium tubular and encircled by two or more ring-like
gonads. Hydroid: Syncoryne.

Subfamily No. 2, MARGELOPSINAE.

“Four radially placed clusters of marginal tentacles. No oral tentacles. ' A ring-like
gonad encircles the stomach. Four simple, unbranched radial-canals. Hydroids are pelagic
Tubularians, and the medusz arise by budding from their sides.

Marceropsis, Hartlaub, 1897.
Characters of the medusa are those of the subfamily. Hydroid: Margelopsis, in which
the tentacles are disposed in definite circlets. ‘

PeLacouyDRA, Dendy, 1903.
Medusa similar to Margelopsis. Hydroid: Pelagohydra. Its tentacles arise irregularly
from sides of the hydranth, and are not disposed in definite circlets.

Family No. 2, CLADONEMIDZ.

Tentacles branch dichotomously or complexly, or give rise to a linear series of nematocyst-
bearing filaments along their abaxial sides. Gonads ring-like, or segregated upon the inter-
radial and adradial sides of the manubrium. :

Subfamily No. 1, PTERONEMINZE.

Manubrium without oral tentacles.

Zancrea, Gegenbaur, 18560 ="Zanclea+ Gemmaria, Haeckel, 1879. _
With two or four tentacles, each of which gives rise to an abaxial row of nematocyst-
bearing branches. With meridional rows of nettle-cells upon the exumbrella.
No ocelli upon the tentacle-bulbs. No brood-pouch above the stomach. Hydroid:
Gemmaria McCrady; Allman.

ZaxciLeopsis, Hartlaub, 1907.
Similar to Zanclea, but without meridional lines of nettle-cells over the exumbrella. With
ectodermal ocelli upon the outer sides of the tentacle-bulbs.

PreroNEMA, Haeckel, 1879.
Similar to Zanclea, but with a brood-sac above the stomach. Four tentacles.

ELeUTHERIA, Quatrefages, 1842.
Four to six bifurcated tentacles, and an equal number of simple unbranched radial-

canals. There is an ectodermal brood-sac above, but not connected with the stomach. .

The medusa is hermaphroditic and the germ-cells develop in the brood-sac. Hydroid:
Clavatella Hincks. '
Mn~EsTRA, Krohn, 1853; Giinther, 1903.

Degenerate medusa parasitic upon Phyllirrhoé. Four to no tentacles, each with an
abaxial line of nettle-warts. Four perradial meridional lines of nettle-cells over
the exumbrella. Four radial-canals. Throat is blocked by a cavernated mass of
entoderm.

Subfamily No. 2, DENDRONEMINZE.

Manubrium with oral tentacles.

CreNARIA, Haeckel, 1879.
Two marginal tentacles with abaxial filaments. Four bifurcated radial-canals. Simple
oral tentacles. Brood-sac above the stomach.

ANTHOMEDUSAE. 7

CLADONEMA, Dujardin, 1843. . . |
Four or five bifurcated or eight to ten simple radial-canals. Branched marginal tentacles.
Simple oral tentacles. No brood-sac above the stomach. Hydroid: Stauridia

Dujardin.

DexproNEMa, Haeckel, 1879.
Similar to Cladonema, but with branched oral tentacles and with brood-sac above stomach.

Family No. 3, OCEANIDZE, sensu Vanhoffen.

Anthomedusz in which the gonads are segregated and developed upon the interradial
or adradial sides of the manubrium. With unbranched marginal tentacles. Mouth with
four lips. .

Subfamily No. 1, TIARINZE,

Unbranched radial-canals. Marginal tentacles separate; not grouped into clusters. No
oral tentacles. Tentacles hollow. When present the ectodermal ocelli are upon the abaxial
sides of the tentacle-bulbs. With the exception of Calycopsis all of the genera have four
radial-canals. ‘ ’

ProtTiara, Haeckel, 1879=Halitiara, Fewkes, 1882.
Four radially placed, well-developed tentacles. Four interradial gonads with smooth
outer surfaces. With or without marginal cirri. External surfaces of gonads smooth.
Four cruciform, simple lips. No ocelli on the velar sides of the tentacles.

HereroTiarA, Maas, 1905.
Eight or more tentacles. The ring-canal gives rise to blindly-ending centripetal vessels.
Stomotoca, L. Agassiz, 1862=Amphinema-+ Stomotoca+ Codonorchis, Haeckel, 1879.

Two well-developed and many rudimentary tentacles. External surfaces of the adradial
gonads are thrown into transverse folds. Hydroid: Perigonimus. ‘

~ Dissonema, Haeckel, 1879.

Similar te Stomotoca, but the gonads finally migrate outward along the four radial-canals.
Panpra, Lesson, 1843.

Four or more tentacles. Gonads four interradial, folded ridges on the sides of the
stomach but these gonads are not completely separated in the four principal radii.
Hydroid: Dendroclava (F 7).

Turris, Lesson, 1843=T1ara+ T urris+ Catablema, Haeckel, 1879.

Four or more tentacles. Four interradial horseshoe-shaped gonads on the stomach
wall. These are composed of more or less fused ridges or network-like swellings.
They are completely separated in the four principal radii. Hydroid: Clavula Wright.

Conts, Brandt, 1834; Haeckel, 1879. :

Similar ltlg Pandea, but the tentacle-bulbs give rise to abaxially-placed clubs which bear

ocelli.
Cavrycopsts, Fewkes, 1882.

Sixteen simple, separate radial-canals. Eight transversely folded, adradial gonads.
Ring-canal simple. '

Subfamily No. 2, MARGELIN.ZE.

With four unbranched radial-canals. With oral tentacles, or nematocyst-knobs, upon
the lips. Tentacles solid. When present the ectodermal ocelli are upon the inner (velar)
sides of the tentacles.

Cyr&1s, Eschscholtz, 1829=Cyteis+ Cubogaster, Haeckel, 1879.

Four simple marginal tentacles. With simple, unbranched, oral tentacles.
PODOC.ORYNE, Sars, 1846=Dysmorphosa+ Cyteandra, Haeckel, 187g.

Eight or more simple marginal tentacles. With simple, unbranched, oral tentacles.

Hydroid: Podocoryne. When present the peduncle above the stomach is solid and
gelatinous.
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Turrirorsis, McCrady, 1856.
Eight or more simple marginal tentacles. The entodermal walls of the radial-canals
above the stomach are composed of vacuolated celis forming a peduncle-like base
for the stomach. The mouth is studded with a row of nematocyst-bearing knobs.

With ectodermal ocelli on the velar sides of the tentacles near their bases. Hydroid:

Dendroclava (Brooks).

Oceania sensu Kolliker, 1853; Gegenbaur (in part) 1856.
Medusa similar to T urritopsis, but with solid gelatinous, non-vacuolated peduncle above
the stomach. Hydroid: Clave-like.

Styractis, Allman, 1864.
Degenerate' medusz, with four to eight rudimentary marginal tentacles and no oral
tentacles. Hydroid: Stylactis.
TramrostyLus, Haeckel, 1879.
With two simple, marginal tentacles, and with branched oral tentacles.

Tramnitis, Haeckel, 1879. ‘
Four radially placed, simple, marginal tentacles, and branched oral tentacles.

Lymnorea, Péron and Lesueur, 1809 = Limnorea+ T hamnostoma, Haeckel, 1879.
Eight or more simple, marginal tentacles. Branched oral tentacles.

BoucainviLiia, Lesson, 1843=Margelis+ Lizusa +Hippocrene, Haeckel, 1879.
With branched oral tentacles. The marginal tentacles are grouped in four radial clusters.
All of the tentacles are filiform. Hydroid: Bougainvillia.
NEemopsis, L. Agassiz, 1849.
Similar to Bougainvillia, but each cluster of marginal tentacles consists of a median
pair of clavate tentacles flanked by filiform tentacles. Hydroid: Bougainvillia.
RaTukEea, Brandt, 1837=Lz'zzz'a—i—LizeZ[a-{—Ratkkea+Margzllz'um, Haeckel, 1879.
With eight clusters of marginal tentacles. Simple or branched oral tentacles. Ring-
canal simple.
CH1arELLA, Maas, 1897.

Sixteen (eight double) clusters of marginal tentacles. The ring-canal gives rise to centrip-
etal vessels. Branched oral tentacles.

Subfamily No. 3, DENDROSTAURINZE.

. With branched radial-canals. No oral tentacles. Marginal tentacles arise singly, and
are not grouped into clusters. Tentacles hollow. No cirri or marginal clubs.
ByrroTiara, Giinther, 1903. :

Four bifurcated radial-canals and a ring-canal. Four interradial gonads.
SiBocrTa, Maas, 1904.

Four principal radial-canals, which branch complexly. Four interradial gonads. Ring-

canal present. ‘

Nrosia, Mayer, 1goo.

Four principal radial-canals, two of which bifurcate so that six canals reach the circular
vessel. Four interradial gonads. The marginal tentacles develop into medusz,
and are cast off. K

Prososcipacryra, Brandt, 1838 = Dyscannota+ Dicranocanna+ Willeta
' + Proboscidactyla, Haeckel, 1879.
The four primary radial-canals give rise to simple or branched side branches. No ring-
canal. With intertentacular linés of nematocysts upon the exumbrella above the
bell-margin. Gonads on the adradial sides of the stomach extending outward
along the sides of the four main radial-canals.

LEPTOMEDUSZE.

bes, 1846. _ ' , :
WILIésiﬁ;IioioesProbo:cz'dactyla, but with six or more primary radial-canals. The hydroid

belongs to the genus Lar Gosse.

Order 2. LEPTOMEDUSZE Haeckel, 1836.

When present the otoliths are of

ith gonads upon the radial-canals. .
e e g n of generations from Campanu-

ectodermal origin. The medusz arise through alternatio
larian hydroids.
Family No. 1, THAUMANTIADZE.

Leptomedusz without lithocysts.

Subfamily No. 1, MELICERTINZ.

With simple, unbranched radial-canals and an equal number of lips, without oral ten-
tacles. Cirri or marginal clubs may or may not be present.
= aumantias, Haeckel, 1879.
THAE};’I{:F ZiAfr’moE:Ciert}::}l?s,. 181?‘ gur?;:tg?aﬁi?aiilzh No marginal clubs or79cirri. Hydroid:
T haumantias. :
Laopicea, Lesson, 1843 =Octonema+ Laodice, Haecl_cel, 1879.' . .
Four or more tentacles. Four radial-canals, with marginal clubs or cirri. Hydroid:

Cuspidella.

MeLicerTuM, Oken, 1815; sensu L. Agassiz, 1862=Melicertella+Melicertum, Haeckel, 1879.
With eight or more tentacles. Eight radial-canals. No marginal clubs or cirri. Hydroid:
Melicertum.Agassiz. :

MericerTIssA =M elicertissa-+Melicertidium, Haeckel, 1879.
Similar to Melicertum, but with marginal clubs or cirri between the tentacles.

OrcHisToMa, Haeckel, 1879. B o
More than eight radial-canals. With or without marginal clubs or cirr.

Twoipes, H. B. Bigelow, 1904. . o
Four radial-canals. The ring-canal gives rise to blindly-ending centripetal diverticula.
Numerous' tentacles and cirri. Four gonads on the four radial-canals. Stomach
mounted upon a peduncle.

Subfamily No. 2, POLYORCHINZA.

‘The radial-canals give rise to branches which end blindly and do not connect with the
marginal ring-canal.

Stauropiscus, Haeckel, 1879. )
With four radial-canals, each of which gives rise to two side branches, which end blindly.

Prycrocena, A. Agassiz, 1862, 1865. .
With four radial-canals which give rise to numerous blindly-ending side branches. Gonads
leaf-shaped and developed upon the side branches of the radial-canals.

Poryorcais, A. Agassiz, 1862 to 1863.
With four radial-canals which give rise to numerous blindly-ending side branches.
Numerous sac-like, sausage-shaped gonads attached to the radial-canals and to
their side branches. Ring-canal simple. Bell-margin not cleft into lappets.

Seirocopon, Haeckel, 1879=Goniomeandrus, Kirkpatrick, 1903. -
Similar to Polyorchis, but the ring-canal gives rise to blindly-ending, centripetal branches,
and bell-margin is cleft into lappets. ‘
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Subfamily No. 3, BERENICINZE.

The radial-canals give rise to branches which connect with the ring-canal.

Cannota, Haeckel, 1879.

With four radial-canals, each of which gives rise to two side branches which join the
ring-canal.

Cuvieria, Péron, 1807 =Berenice, Haeckel, 1879.

With four main radial-canals which give rise to numerous non-dichotomous side branches.

Gonads on the terminal ramuli of the canals.

Dicrotomia, Brooks, 1903.
With four main radial-canals which divide dichotomously two or more times. The
gonads extend outward from the stomach over the canals.
DrpLEUurROSOMA, Axel Boeck, 1866 =T etracannota, Mayer, 1900.
With three or more main radial-canals which give rise to non-dichotomous side branches.
Gonads on the canals adjacent to the stomach. Hydroid: Cuspidella (?).
Toxorcnis=Toxorchis+Cladocanna, Haeckel, 1879. ‘
Four or more main radial-canals which branch dichotomously one or more times. Gonads
on the outer branches of the canals near the ring-canal. '
NEetocerToIDES, Mayer, 1900.

Eight main radial-canals which branch dichotomously. Gonads extend outward from
the sides of the stomach along the radial-canals.

Family No. 2, EUCOPIDZ.

Leptomedusa with lithocysts, and with less than eight radial-canals upon which the gonads

are developed.
Subfamily No. 1, OBELINZE.

With eight adradial lithocysts. Four radial-canals. Stomach without a peduncle.

EucoreLLa, von Lendenfeld, 1883.
Degenerate medusz. No tentacles. No manubrium. Branched radial-canals. Hydroid:
Eucopella.
Acastra, Hartlaub, 18¢7.
Degenerate medusz. No manubrium. Simple, unbranched radial-canals. Hydroid:
Campanularia (7).
Evucore, Gegenbaur, 1856.

Basal bulbs of the tentacles are simple and hollow, and do not project inward into the
gelatinous substance of bell. Lithocysts on bell-margin. Hydroid: Campanularia.

OsEeL1a, Péron and Lesueur, 1809.

Entodermal cores of tentacles project inward into the gelatinous substance of the bell.
Otocysts on bases of tentacles. Hydroid: Obelia.

Tiaropsis, L. Agassiz, 1849.

An ocellus with entodermal pigment above each lithocyst. Tentacle-bulbs simple and
hollow.. : Lo,

I NS SN

Subfamily No. 2, PHIALINZE.

ENR

o e BT
With more or less than eight lithocysts. Four to five radial-canals. Stomach without a
peduncle.

Cry11a, Lamouroux, 1812 =E penthesis, McCrady, 1857.
Sixteen tentacles alternating with sixteen lithocysts. Four radial-canals. No cirri.

Hydroid : Clytz'a.

N

LEPTOMEDUS/AE. 11

=Qceania, Agassiz, 1862, 1863.
w, Leuckart, 1856 , Agassiz, 1862, ‘ .
1ot re tentacles. More than sixteen lithocysts. Four radial-canals. No rudi-

PriaL
ixteen or mo o . .
o mentary tentacles. No cirri. Hydroid: Campanulina.

Maas, 1905. . .
PHIASI;L;IIZ:J ',co Pahialz'dgz'ufn, but with permanently rudimentary tentacle-bulbs. Hydroid un-

known.
cKFORDIA, Mayer. _ .
Bua Numerou,s tentacles and lithocysts. Entodermal cores of some or all of the .tel.ntacles
project inward into the gelatinous substance. Four radial-canals. No cirri. No
permanently rudimentary tentacles.
PseupocLyTia, Mayer, 1900. ‘ .
Five radial-canals, five lips, five gonads. Numerous tentacles and lithocysts. No cirri.
GasTroBLASTA, Keller, 1883 =Multioralis, Mayer, 1g00. ‘
Two or more manubria. No cirri. The medusa propagates by fission.
EvucakeiLota, McCrady, 1857. . ‘ _ . o
Four or more closed vesicular lithocysts. Four radial-canals. Marginal or lateral cirri.
Hydroid: Campanulina (1). )
MiTtroCOMA = Phialis+ Mitrocoma + Mitrocomium + Mitrocomella, Haeckel, 1879. N
Similar to Euchetlota, but the lithocysts are contained in open folds of the velum. No
entodermal ocelli such as are found in Tiaropsis.

STAUROPHORA, Brandt, 1834=Staurostoma+ Staurophora, Haeckel, 1879. .
Mouth an open, cruciform, gutter-like slit extending down the four radial-canals.

Subfamily No. 3, EUTIMIN.ZE.

With eight adradial lithocysts. Stomach mounted upon a gelatinous peduncle. Four
radial-canals.

SapuEeNIA, Eschscholtz, 1829.
Two tentacles. Numerous cirri.

i =Eut: Eutimeta+ Octorchis+ Octorchandra _
EvutiMa, McCrady, 1857=Eutima -+ Eutimeta ks, Haceke, 1870.
Four or more tentacles. Numerous cirri or marginal warts. Four or eight gonads upon
the four radial-canals. Hydroid: Campanopsis (Claus, Brooks).

EvtmMrom = Eutimium—+ Octorchidium, Haeckel, 1-879. ‘
Similar to Eutima, but without cirri. Hydroid: Campanulina (1)

Subfamily No. 4, EIRENINZ.

With more than eight lithocysts. Stomach mounted upon a gelatinous peduncle. Four
or six radial-canals.

Prortis, McCrady, 1857.

Four or more tentacles. No cirri. Four radial-canals. Hydroid: Phortis Brooks.

IrENOPSsIS, Goette, 1886, non Ireniopsis, Mayer,. 1894. _
Six or more tentacles. Six radial-canals. Six lips. Six gonads.

Eirexg, Eschscholtz, 1829=1Irene+ Irenium, Haeckel, 1879. )
Four or more tentacles. Numerous marginal warts or cirri. Four or_eight gonads
developed upon limited parts only of the four radial-canals. Hydroid: Campan-
ulina (1)
TIMAS’in]?iSlZI;S(t:EOEzZ';e.:zi,z 9b.ut with gonads upon the entire lengths of the four radial-canals.
Hydroid: Campanulina (?)

/ An v T~
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Family No. 3, ZQUORIDZ.

Leptomedusz with otocysts, and with eight or more radial-canals.

Ocrocanna, Haeckel, 1879. : '
Eight radial-canals, 45° apart. Eight lips. No ocelli. (Is this a young &quorea?)

OcToGONADE, Zoja, 1896.
Similar to Octocanna, but the marginal sense-organs have ocelli as well as hthocysts

StomoBRACHIUM, Brandt, 1835=_Stomobrachium+ Staurobrachium, Haeckel, 1879.
Eight or more simple, unbranched radial-canals, which arise at equal intervals from the
margin of the stomach. Four lips.

Havropsis, A. Agassiz, 1863, 1865.

Radial-canals arise in four groups from the four perradial corners of stomach. Four lips.

Equorea, Péron and Lesueur, 1809 =AZquorea-+ Rhegmatodes+Mesonema
+Polycanna, Haeckel, 1879.
More than eight simple, unbranched radial-canals which arise separately from the mar-
gin of the stomach. More than four lips. Subumbrella smooth, without gelatinous
papilla-like protuberances. Hydroid: Campanulina.

ZyGODACTYLA, Brandt, 1835; sensu Agassiz, 1862.
Similar to /Equorea but with interradial rows of papilla-like, gelatinous protuberances
upon the subumbrella.”

ZYGOCANNA = Z ygocanna+ Zygocannota, Haeckel, 1879.
With bifurcated or branched radial-canals which arise at equal intervals from the margin
of the stomach. More than four lips. No peduncle.

ZycocanNuLa, Haeckel, 1879.
Similar to Zygocanna but the stomach is mounted upon a gelatmous peduncle

Order No. 3. TRACHYMEDUSZ Haeckel, 1866.

Medusz with a marginal velum, and with lithocyst concretions of entodermal’ origin.
With simple uncleft bell-margin.

Family No. r, OLINDIADE.

Some or all of the tentacles project from the sides of the bell, above the margin; and have -

adhesive disks. Gonads linear, sac-like, or folded, and developed upon the four or six radial-
canals. The tentacles arise separately and are not grouped in clusters.

GonioNEMUS, A. Agassiz, 1862, 1865.
All of the tentacles project from sides of bell in a zone slightly above bell-margin. All
have adhesive disks. Four radial-canals. Lithocysts external, on bell-margin. - No
centripetal canals. Development through an attached hydra stage. (Perkins.)

CuBala, Mayer, 1804.
Similar to Gonionemus, but with two sets of tentacles, one ar1s1ng from the bell- margm
and the other set projecting from the sides of the bell, as in Gonionemus.

VALLENTINIA, Browne, 1go2.

" Similar to Cubaia, but with lithocysts inclosed within the gelatinous substance of the
bell, adjacent to the ring-canal, and on the inner side above the velum. (Is this
a young Olindias?) ‘

Ovrinpias, F. Miiller, 1861.
Similar to Vallentinia, but with blindly-ending, centripetal diverticula from the ring-canal.

TRACHEYMEDUSAE. 13

OLiNDIOIDES, Goto, 1903.
Similar to Olzna’za: but with six radial-canals (two bifurcated and two simple). Six
gonads. Four lips. The exumbrella tentacles project at various levels from the

sides of the bell.

Family No. 2, PETASIDZE Haeckel, 1879.

Trachymedusz with four radial-canals upon which the linear or sac-like gonads are
developed. Tentacles without adhesive disks. Four lips.

Prrasus=Petasus+ Dipetasus+ Petasata+ Petachnum, Haeckel, 1879.
Tentacles arise at equal intervals, not grouped into clusters. No centripetal canals.
Free marginal lithocyst-clubs.

Acrauropsis, F. Miiller, 1865.
Similar to Petasus, but the lithocysts are vesicular, and project from the bell-margin
between the tentacles.

CrasPEDACUSTA, Lankester, 1880 = Limnocodium, Allman, 1880.

Tentacles arise singly as in Petasus and A glauropsis, but the lithocyst concretions are
each inclosed in a cavity within the gelatinous substance of the velum on the inner
(centripetal) side of the ring-canal. (The medusa lives in fresh water among water-
lilies.) The hydroid is devoid of tentacles.

MicroHYDRA, Potts, 1883,
Is possibly identical with Limnocodium, but the mature medusa is unknown. The
young medusa has no lithocysts, and it arises by budding from a minute hydroid
which has no tentacles.

MzoTias, Ostroumoff, 1896.
Tentacles arise at equal intervals, not in clusters. Numerous centripetal, blindly-ending
canals arise from the ring-canal. .

Gossea, L. Agassiz, 1862.
Tentacles grouped into clusters. No centripetal canals. Lithocyst concretions free or

inclosed.
Family No. 3, LIMNOCNIDID}E.

Numerous hollow tentacles which project singly, not in clusters, from the sides of the
bell in a zone slightly above the margin. Tentacles without adhesive disks. Numerous
inclosed lithocysts on the exumbrella side of the velum. Mouth a round opening. Gonads
developed diffusely in the ectoderm of the stomach-wall. Four (occasionally five or six) radial-
canals. Medusa-buds arise from the sides of the stomach, and are set free.

LimyocnNipa, Giinther, 1893.
Generic characters are those of the famlly The only known species is L. tanganjica
from the fresh-water lakes of Central Africa, and the Niger river.

Family No. 4, PTYCHOGASTRIDE.

Numerous more or less isolated clusters of tentacles, some of which bear adhesive disks.
Numerous free lithocyst-clubs. Eight radial-canals. Fourlips. Stomach eight-lobed. These
stomach-lobes are in the radii of the radial-canals, and are bound to the subumbrella by
means of eight mesenterial partitions. The gonads are upon the eight stomach-lobes, and
each is more or less divided by the mesentery so there may be eight double (sixteen) gonads.

Prycrocastria, Allman, 1878 =Pectyllis+ Pectis+ Pectanthis, Haeckel, 1879.
The generic characters are those of the family.

Family No. 5, TRACHYNEMIDE.

- . Trachymedusz with eight simple radial-canals upon which the gonads are developed.
No mesenterial partitions in the subumbrella. Tentacles without adhesive disks. Ring-
= ~ canal simple without centripetal branches.

T T | L
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Subfamily’ No. 1, RHOPALONEMIN &,
Trachynemidz in which the stomach lacks a peduncle.

- Ruoraronema, Gegenbaur, 1856="Trachynema (young medusa), Gegenbaur, 1854

, , =Trachynema+ Rhopalonema+Marmanema, Haeckel, 1879.
With eight well-developed radial tentacles, and eight or more small cirrus-like or club-
shaped interradial tentacles. All tentacles arise in a single row. FEight gonads
localized on the eight radial-canals. Four lips.
SminTHEA, Gegenbaur, 1856.
Similar to Rhopalonema, but with only eight tentacles, one at the foot of each of the
eight radial-canals.
Hommonema, Maas, 1893 = Colobonema, Vanhéffen, 1902 =Isonema (in part), Maas, 1906.
Similar to Rhopalonema, but the tentacles are all of one sort. No small club-shaped or
cirrus-like tentacles. Four lips.
Panrtacrocon, Maas, 1893 (sens. ampl.). ' .
Gonads not localized as in Homeonema and Rhopalonema, but developed diffusely over
the radial-canals. . Four lips.
Havicreas, Fewkes, 1882=FHalicreas+ Haliscera, Vanhoffen, 1902
=Isonema (in part), Maas, 1906.
The mouth is a simple round opening, without four lips. (In all known species the
radial-canals and ring-canals are very broad and flat.) Wart-like protuberances

may be present upon the sides of the exumbrella. Radial tentacles large, interradial,

small. .Tentacles arise in a single row.

BoTtrYNEMA, Browne, 1908. : :
Similar to Halicreas, but the tentacles are grouped in linear clusters in a single row
around the bell-margin.

Crossora, Vanhoffen, 1g02.- v
The tentacles arise in several rows from the bell-margin. Mouth with four lips.
, Subfamily No. 2, AGLAURINZE.
Stomach mounted upon a peduncle.

AcLaura, Péron and Lesueur, 180g.
Eight gonads upon the peduncle above the stomach. Sexes separate. Development direct.

-AcLaNTHA=Aglantha+ A gliscra, Haeckel, 187g. '

Eight gonads upon the subumbrella, or at the turning points of the eight radial-canals
between the peduncle and the subumbrella. Sexes separate.
AmPHOGONA, Browne, 1904. : -
Similar to 4 glantha, but medusa is bisexual, four of gonads being male, and four female.
StaurRAGLAURA, Haeckel, 1879.
Four gonads, one upon each alternate radial-canal.
Persa, McCrady, 1857. ' -

Two gonads on two of the radial-canals, 180° apart. The six other radial-canals are sterile.
Family No. 6, GERYONIDE.

Trachymedusa with four or six radial-canals upon which the flat, expanded, leaf-like
gonads are developed. Stomach mounted upon a gelatinous peduncle. The ring-canal
gives rise to blindly-ending centripetal canals.

LirtorE, Lesson, 1843 =Liriantha+ Liriope +Glossocodon +Glossoconus, Haeckel, 1879.

Four radial-canals. Four gonads. Four lips. With four primitive, solid, radial, and four

solid interradial, and four hollow, flexible, radially-placed tentacles; all twelve of
which may be found upon the medusa at one and the same time. Development
direct through a free-floating, actinula-like larva.
Gervonia, Péron and Lesueur, 1809=Geryones+Geryonia+ Carmaris
' : +Carmarina, Haeckel, 1879.
Similar to Liriope, but with six radial-canals, six gonads, six lips, etc.; instead of four.

NARCOMEDUSAE. : . 15

order No. 4. NARCOMEDUSZE Haeckel, 1879.

th bell-margin cleft into intertentacular lappets. With free lithocyst-
retions of entodermal origin. These medusz flevelop from actinula

-ther directly or by budding. The bell grows outwa_rd'frorn the s1.des of the body of the
larye either he medusa-bud, leaving the tentacles stranded in the partially closed-over clefts
actinula, O}f tla ets of the bell. The Narcomedusz are thus medusiform, actinula—like
be?v;,zel? Ehz be{)lpof which is not homologous with that of the Anthomedusz or Leptomedusz.
ani > .

Veiled medusz W1
clubs, containing: conc

Family No. 1, SOLMARIDZ.

dusz in which the outer margin of the stomach is plain, entire, and without
Narcomedus : e :
peripheral stomach-pouches. Saccules may, however, arise from the subumbrella floor o

the stomach )+ Solmaris, Hacckel, 18
= Polycolpa (young) +Solmaris, Haeckel, 1879. .
SOLMV?ZI;:}fout Zuyburﬁbrella saccules. Gonad is a simple annulus in ectoderm of subumbrella
: floor of stomach. ‘
rra=Pegasia+ Polyxenia+ Pegantha+ Solmoneta (in part), Haeckel, 1879. :
PEGA\%ith out—pfcketings on the subumbrella floor of the stomach. The gonads are developed
in these subumbrella saccules.

Family No. 2, ZGINIDE, sens. ampl.

Narcomedusz in which the central stomach gives rise to simple or cleft marginal out-
pocketings in the radii of the tentacles.
CuNaNTHA, Haeckel, 1879. ) .

Four tentacles. Four peronial strands in the tentacular radii. Four sunple”, uncleft,
peripheral stomach-pouches in the radii of. the tentacles. This “genus” is prob-
ably only a young stage of £gina. :

Acina, Eschscholtz, 1829=_Cunarcha+ Fgina+Solmundus, Haeckel, 1879.

Four tentacles. Four peronial strands. Four cleft (=eight peripheral) stomach-pouches,

outer margins of which may be still further divided. -

SoumunpeLLa=/Zginella+ Solmundella, Haeckel, 1879. .

Two tentacles. Four peronial strands. Four cleft (=eight peripheral) stomth-Pouches.
An apical (exumbrella) sense-organ is present in larva, but does not persist in adult.
Derived from Zgina by the disappearance of half of its tentacles.

Hyproctena, Dawydoff, 1903. .

Two tentacles. No peronial strands. Two simple, uncleft stomach—pouchgs in the
tentacular radii. There is an apical (exumbrella) sense-organ consisting in a
ciliated pit containing two lithocyst-clubs. A median axial canal extends upward
from the stomach to the bottom of the sensory pit.

Cunoctantaa, Haeckel, 1879. )

Eight tentacles. Eight peronial strands. Eight simple, uncleft stomach-pouches in the
tentacular radii.

Ecinura=Cunoctona+ Lginura, Haeckel, 1879. . _

Eight tentacles. Eight peronial strands. Eight cleft (=sixteen per1ph‘er‘al) stomach-
pouches. The outer margins of these pouches may be still further divided so as to
give thirty-two marginal pouches.

AciNopsts, Brandt, 1835. _ . )

Four tentacles. Eight peronial strands. Eight cleft (=sixteen penpheral) stomach-

pouches. Derived from £ginura by the disappearance of half of its tentacles.

CuniNa, Eschscholtz, 1829.

Nine or more tentacles, and an equal number of peronial strands. Periphera}. stomach-
pouches simple, uncleft and equal in number to the tentacles, in the radii of which
they are developed. With otoporpz above the sense-clubs.
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Sormissus, Haeckel, 1879: .
Similar to Cunina, but without otoporpze.

Cunissa=Cunissa+ Lginodorus, Haeckel, 1879.
Nine or more tentacles, and the same number of peronial strands. Peripheral stomach-
lobes twice as numerous as the tentacles, being cleft in the tentacular radii.

ZEcvopiscus, Haeckel, 1879.

Eight tentacles, sixteen peronial strands. Sixteen cleft (=thirty-two peripheral) stomach-
pouches.

MEDUSZE MILLEPORINZE.

Under this heading we may place the degenerate, free-swimming medusz of
Millepora. They have no velum and are thus separated from the veiled medus=
or Craspedot. Not only is the velum absent, but the medusa is also devoid of a
peripheral canal system and of marginal tentacles.

The meduse Milleporinz and Craspedote are doubtless derived from a
common ancestral phylum, but have departed widely, one from the other, so that
the Craspedota are constantly characterized by a diaphragm-like membrane, or
velum, which partially closes the opening of the bell-cavity at the tentacular margin;
whereas this structure is absent in the Milleporinz.

The only known forms of Medusz Milleporinz are those of Millepora.

Millepora alcicornis (Medusa).

Millepora (medusa), Hicxsow, 1900, Proc. Roy. Soc. London, vol. 66, p. 3, figs. 1-10.—DUERDEN, 1899, Journal of the Institute
of Jamaica, March, 1899.—Hicxson, 1906, Cambridge Natural History, vol. 1, Ceelenterata, p. 259, fig. 129.

Each medusa lies in an ampulla, or cavity, of the corallum, and is attached by a narrow
stalk to the innermost part of the wall of the cavity. The bell is 0.4 to 0.6 mm. in diameter
and is devoid of radial or circular canals or velurn. Tt consists of 2 median lamella of entoderm
covered on the exumbrella and subumbrella sides by an ectodermal epithelium. There are
no tentacles, but instead there are 4 or 5 swollen masses of nematocysts go° or 72° apart, near
the bell-margin, but projecting from the sides of the exumbrella. The manubrium is greatly
swollen, and fills the greater part of the bell-cavity. A mouth may (or may not ?) be present.
There are 1 to 5, usually 3 or 4, large ova in the ectoderm (?) of the manubrium. The central
entodermal cavity of the manubrium consists of an axial chamber which often gives rise to 4
perradial pouches which project into the entoderm of the manubrium, and end blindly. In
some medusz these pouches do not exist, in other specimens there are but 2 or 3, but probably
the: most common condition is that of 4 pouches go® apart. The fully-developed ova occupy
positions alternating with the pouches. Dr. Duerden observed that.these medusz are set
free and swim slowly about with infrequent feeble pulsations. Soon after liberation the ova
begin to be discharged into the water and the medusa dies after 5 or 6 hours of life, having
discharged all of its eggs. _ ‘

The Pacific millepores also produce medusz (see Hickson, S. J., 1891, Quart. Journ.
Micros. Sci., 1898; Proc. Zool. Soc. London; and Philosoph. Trans. Roy. Soc. London, B,
vol. 179). -

ORDER ANTHOMEDUSZE.
VEILED MEDUSZE.

MEDUSZE CRASPEDOTA Gegenbaur, 1856.

cuoLTz, 1829, Syst. der Acalephe.
ES%}:)SRBES, 1§48, B;itish Naked-eyed Medusz.

Cryptocar p@;

Gym,,,,pzhalmﬁ, 1826, Zeit. fiir wissen. Zool., Bd. 8, p. 217. .
CraSP‘fj:;Z’ %iiiz]::fl;éw,ss;st. der Medusen.—MA;s, 189,3, Ergeb. der Plankton-Expedition, Bd. 2, K. c.
Craspe ]

CHARACTERS OF THE VEILED MEDUSZ.
‘¢ ) .

Medusz with a velum or diaphragm which partially closes the marginal opening of thg
bell-cavity; with ectodermal gonads (i. e., the sexual products when‘ ripe are commonly foun
in the ectoderm). Without gastric filaments. Wlth a double marginal nerve-ring, one above
and one below the velum. Development either direct or through alternation of generations

from hydroids.

Order ANTHOMEDUSZE Haeckel, 1879.

. P 8. 210.
Oceanide (in part), GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, pp. 218, 219
e (i Acassiz, L., 1862, Cont. Nat. Hist. U. S, vol. 4, p- 337- ] ] _
Zl;}:}?:‘:rféﬁugz EI)';:';:)éKEL, 187’9, S,ystem der Medusen, p. 3.—YANH6FFEN, 1891, Zoologlsehgr Anzeiger, Bccli.cuh, pp.1429, 442._
Maas, 1905, Craspedoten Medusen der Siboga Expedition, p- 53 1897, Mem. M. C.'Z. at Harv?l' ko . xgr. 132, p- 9.—
HarTLaUB, 1892, Nachrichten kgl. Gesell. Wissenschaften Gdttingen, p. 17; 1897, Nordisches Plankton, Nr. 12, p. 4.
Harerrr, 1905, Bull. U. S. Bureau of Fisheries, vol. 24, p. 29. :

CHARACTERS OF THE ANTHOMEDUSZ.

médusz in which the gonads are contained within the ectoderm of the manubrium.
Therlj}:fl(ll'éono marginal otocysts c;gr sensory clubs. The hydroids are of the Tubularian order.
We may distinguish three families: ) ' '
(1) Codonide with simple tentacles, and with the gonad in the form of one or more rings
encircling the manubrium. No oral tentacles. . Ie sinodik
(2) Cladonemide Wit‘};vfe}?thereflhor branThed mzllrgmal tentacles. Gonads ring-like, or
eparated. With or without oral tentacles. ‘
more(;)r 1(‘)3jjasnz%cz with gonads confined to the interradial or a.dra'ldial sidf:_s of t}}e manubrium
and separated one from another in the meridians of the principal radii. With or without
oral tentacles. With unbranched marginal tentacles.
The bell in the Anthomedusz is without marginal lappets, and usually dome-shaped.
The tentacles arise from the bell-margin, not from the sides.of the bell. The velum' 1s .31mp1e
: and annular, and is provided with circular muscles serving to produce the periodic con-
’ tractions of the bell. The bell-margin is simple and entire, and there are no otocysts, otolith-
clubs, or club-shaped sense-organs. Marginal cirri rarely present. In the young medusa the.
exumbrella is more or less ‘besprinkled with nematocysts, but these usually disappear or
become less conspicuous in the adult; although definite nematocyst tracts often persist over
the exumbrella, this being far more commonly seen in Anthomedusz than in other orders of
dromedusze. .
HY El(.'“)he tentacles usually arise singly from the bell-margin, and are usually simple and
unbranched. Ectodermal ocelli are often found upon the tentacle-bulbs, and Romanes
showed that in Sarsia these subserved a visual function, and that the medusa was strongly
attracted by rays between the red and violet. The main shafts of the tentacles are thickly
covered with nematocysts, which may be mounted upon filaments or converted into at'lheswe
organs, as in the Cladonemide. The tentacle-bulbs. are hollow, and connected with the
gastrovascular system of the medusa. . o o .
The radial-canals are usually simple, but in the Tiarine they often give rise to short,
blindly-ending diverticula, which may be glandular in function.. Glandul:ilr swellings are
found in the walls of the radial-canals of Lymnorea alexandri, and probably in those of Dys-
morphosa dubia and Slabberia halterata, A ring-canal is present in all genera excepting

W
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Pachycordyle and the Williadi, where it has become filled with a more or less solid core of
entoderm cells. The ring-canal is usually simple, and rarely gives rise to blindly-ending
diverticula.

The proboscis, or manubrium, is usually flask-shaped, and the mouth in most of the
Codonid is a simple round, or cruciform, opening, but in the Oceanid it is surrounded by
lips which are more or less folded or crenated. Oral tentacles are found in the Margeline,
and in some Cladonemidz. The stomach is often mounted upon a solid, conical peduncle,
but in Turritopszs the peduncle is made up of large, highly-vacuolated, entodermal cells which
constitute the walls of the proximal parts of the 4 radial-canals. The medusz are carnivorous,
feeding upon crustacea, fishes, and other medusz or Siphonophorz.

In the Codonide the gonad encircles the manubrium in 2 ring-like mannei, the mature
genital products being found in the ectoderm on the sides of the stomach. In the genus
Slabberia there are 2 or more of these genital rings. In the Oceanid, however, the gonads
are restricted to the interradial, or adradial, sides of the stomach. Haeckel, 1879, believed
that they were radial in position, corresponding with the radial-canals, but Vanhéffen, 1891,
showed that this was an error, for they are commonly interradial, or on both sides of each
radial line. In Eleutheria, according to Hartlaub, and possibly in other Cladonemidz, the
genital products are developed in the ectoderm of a peculiar brood-pouch, which is not
connected with the stomach, but is invaginated from the general ectodermal wall of the
subumbrella. In the Williadi and in Nemopsis the radial corners of the stomach extend
outward along the radial-canals, and the gonads develop upon the sides of these pouches.
Eleutheria 1s successively hermaphroditic, either sex preceding, butin all other Anthomedusa
the sexes are separate. The mature genital products are usually found in the ectoderm,
although they often originate in the entoderm. The eggs are cast out into the water by the
breaking down of the ectodermal walls of the manubrium,but in some species of Bougainvillia,
or in Margelopsis, or Hybocodon, the larva may be retained until they have passed into the
planula or even into the actinula stage. None of the Anthomedusz are known to develop
directly from the egg into medusz, but the hydroid stages of many genera remain unknown.
Wherever the sexual development is known it is through hydroids of the Tubularian order, in
which the medusz bud out separately and are not protected in special capsules or sporangia.

Asexual development of medusz is found in Codonidz, in medusz of the genera H ybo-
codon, Slabberia, and Sarsia, and in the Oceanide in the genera Cyteis, Dysmorphosa, Bou-
gainvillia, Rathkea, and in the Williadi. In some of the Williadi the medusa-buds are borne
upon stolons which arise either from the radial corners of the stomach, or from the forks of
the radial-canals. In the case of Sarsia and Hybocodon the budding medusz develop as in
hydroids, the entoderm of the parent medusa forming the entoderm of the budded medusa,
and the ectoderm of the bud being formed from the ectoderm of the parent. In Rathkea,
Chun, 1895, discovered that the budding medusa is formed out of the ectoderm of the parent,
although a connection is finally established between the entoderm of the bud and that of the
parent a short time before the bud is set free. In Bougainvillia niobe, on the other hand,
I find that the budding medusa is formed entirely from the ectoderm of the parent, no con-
nection being established between the entoderm of the bud and that of the parent. In the
genus Niobia the tentacle-bulbs develop into medusz and are set free. ,

The majority of the Anthomedusz undergo a considerable development while swimming
freely in the water. In some cases, however, the medusz may, at times, become mature and
even discharge their genital products while still attached to the hydroid. This is seen in
Pennaria, Podocoryne, Sarsia, and Stylactis. Among the most short-lived medusz are those
of Pachycordyle, which have neither tentacles, marginal sense-organs, nor radial nor circular
canals.

All of the Anthomedusz are inhabitants of salt water. They are rare in the open ocean
far from land, but are abundant along coasts, especially along continental shores, and many
of them thrive in harbors where the water may be more or less brackish. They appear to be
the simplest, and phylogenetically the oldest, of the Hydromedusz.

A
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Family CODONIDZE Haeckel, 1879, sens. amend.
1848, British Naked-eyed Medusea, p. 55.

; in part), FORBES,
‘;”:f;f,jif?,ﬁuIZ;;dx, McCraDY, 1857, Gymn. Charleston Harbor, p. 21.

part)+ Tubularide+ Pennaride (in part), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 339, 342.

orynide+ Tubularide+ Pennaride, Acassiz, A., 1865, North Amer. Acalephe, pp. 175, 183, 136, 189.

Codonide, HAECKEL, 1879, Syst. der Medusen, p. 9.—Vanu6rreN, 1891, Zool. Anzeiger, Bd. 14, p. 442.—HaraITT, 1904, Bull.
Bureau of Fisheries U. S., vol. 24, p. 29.—HaRTLAUB, 1907, Nordisches Plankton, Nr. 12, pp. 5, 6

Codonine+ Corynide+ Tubularide, von LENDENTELD, 1884, Zool. Anzeiger, Bd. 7, pp. 446, 447-

Sarsiade (in
Sarsiade+ Orthoc

FAMILY CHARACTERS.

Anthomedusz in which the gonad is ring-like and encircles the manubrium. Mouth with-
out oral tentacles or prominent lips. The 4 to 6 radial-canals are simple and unbranched.
When ocelli are present they are found upon the outer sides of the tentacle bulbs. There
are no marginal otocysts. The tentacles are neither branched nor feathered. ,

Medusz of the genera Sarsia, Steenstrupia, Ectopleura, Pennaria, Amalthea, Trichorhiza,
Hybocodon, H ydrichthys, Corynitis, and Margelopsis are known to develop asexually through
alternation of generations from Tubularian hydroids. Direct development of medusz from
the egg is unknown in this family,although medusz are budded asexually from the manubrium
of some species of Sarsia, from the basal bulbs of the tentacles of H ybocodon, and from those
6f Sarsia. Actinula larve are set free from the manubrium of Margelopsis and H ybocodon.

Haeckel, 1879, considered the presence or absence of an apical projection upon the bell,
and the presence or absence of an axial canal extending upward from the stomach into this
apex, to be a criterion for the separation of genera. It should. be borne in mind, however,
as was pointed out by Vanhéffen, 1891 (Zool. Anzeiger, pp. 439—446), that the young medusz
often lack an apical projection and axial canal, whereas the mature individuals possess these
characters. They are also highly variable in development. We have therefore considered
these characters to be of specific but not generic value. '

A natural classification of the Codonida can not be based upon the characters of the
medusa alone, for the medusz of Pennaria and Amalthea are similar, while their hydroids
are distinct, the former being Pennaria and the latter Corymorpha, and an equally remarkable
condition is presented by hydroids belonging to the two genera Syncoryne and Stauridia,
both of which give rise to medusz belonging to the genus Sarsia. This peculiar case is still
further complicated by the fact that at least one species of Stauridia hydroid gives rise to a
Cladonema medusa. _ ' -

In Hydrichthys we meet with an extraordinary case of parasitism or commensalism of
the hydroid, and in Margelopsis we find a free-floating hydranth, recalling the hypothetical
ancestral form of the Siphonophorz. Margelopsis is also interesting in that its medusz form,
apparently, a connecting link between the Codonidze and.the Bougainvillez, although they
are more closely related to the Codonide than to the last-named family. Indeed their
resemblances to the Bougainvillez are probably due to mere parallelism and not to blood-
relationship. ‘

The Codonide may conveniently be divided into two subfamilies, as follows:

(1) Sarsiane, with simple, unbranched, marginal tentacles, which arise singly from the bell-margin.
One or all of the tentacles may be degenerate or absent. :
(2) Margelopsine, with marginal tentacles grouped into clusters.
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The following table defines the characters of the genera of Codonida.

SusramiLy No. I. SARSIANZE.
With simple marginal tentacles which arise singly from bell-margin. One or all of the tentacles may be rudimentary or absent.

Tribe I. ANEMIDI.
Without tentacles or chymiferous canals.
Pachycordyle, Weismann, 1883; HARGITT, 1904= Parvanemus (?) MavyERr, 1904.
Medusa without tentacles, marginal sense-organs, radial-canals or circular canal. Hydroid: Pachycordyle, WeisMany.

Tribe IX. AMALTHIADI.
The hydroid is Corymorpha. Meduswz have 4 radially placed, rudimentary tentacles and 4 radial-canals.
Amalthea, ScaminT, 1854. Medusa= 4malthea, HAECKEL.
With 4 rudimentary tentacles, 4 radial-canals, and ring-canal. Genital products on manubrium. Hydroid: Corymorpha.

Tribe III. PeNNaRIDY.
Medusz similar to those of Tribe II, but hydroid is Pennaria.
Pennaria, OxeN, 1815; GOLDFUSS, 1820.
With 4 rudimentary tentacles, 4 radxal—canals, and ring-canal. Genital products within manubrium. Hydroid: Pennaria.

Tribe IV. PSEUDOPENNARIDI. )
Medusa similar to those of Tribes II and III, but hydrmd is Trichorhiza. ‘
Trichorhiza, RussELr, 1906.
Medusa similar to Pennaria, but hydroid is Trichorkiza.

Tribe V. Evpnysipr.

With small or rudimentary tentacles situated at bases of all but one radial-canal, and with one or more well-developed tentacles
situated at base of remaining radial-canal. Bell may or may not possess an apical projection, or an axial canal extending
into it from stomach-cavity.

Steenstrupia, Forpes, 1846=Euphysa, ForBEs, 1848; Euphysora, Maas, 1903.
The bell is radially symmetrical and the 4 radial-canals are all of equal length. 1long and 3 short tentacles. Hydroid:
Corymorpha.
Hybacodon, L. Acassiz, 1862=Amphicodon, Hazcker, 1879. ;
The bell is asymmetrical. One of the 4 radial-canals is long, the one opposed to it short, and the two other canals of mter\L
mediate length. One long tentacle arises from the base of the long radial-canal, while the other 3 tentacles are short
In old meduse of Hybocodon one is apt to find 2 or more tentacles at the base of the long radial-canal, and the medusa.
is in the Amphicodon stage. Hydroid: Hybocodon.
Microcampana, FEwkes, 1889.
With 6 radial-canals and 6 tentacles, one of which is well-developed and 3 are rudimentary. Hydroid unknown.

Tribe VI. DicoboNipr. )
With 2 well-developed, diametrically opposite tentacles, and 2 rudimentary tentacles. With or without an apical projection
and with or without axial canal extending upward from the stomach into apex of bell.
Dicodonium, Harcker, 1879. °
With 4 simple radial-canals and 4 radially placed tentacles; 2 of the tentacles are long, and 2 short. Gonad is ring-like
and surrounds stomach. No lines of nettling cells over exumbrella.

Tribe VIL. Sarsiapx. i
Bell radially symmetrical. With 4 equally-developed, unbranched, marginal tentacles. With or without an apical projection,
and with or without an axial canal extending upward from stomach into apex of bell. (1) The manubrium is encircled
by a single ring-like gonad. (2) With 2 or more ring-like gonads upon the manubrium.
Sarsia, Lesson, 1843==Syndictyon, A. Acassiz, 1862; Codonium, Harcker, 1879.
Manubrium- slender and tubular. Each tentacle-bulb bears an abaxzial, ectodermal ocellus. Hydroid: Syncoryne.
Also Stauridia. .
Hydrichthys, Fewkes, 1888.
Medusa similar to Sarsia, but without ocelli upon the tentacle-bulbs. Hydroid: Hydrichthys.
Encodonium, HARTLAUB, 1907.
Medusa similar to Sarsia, but stomach is mounted upon a gelatinous peduncle, and tentacles end each in a knob
Ectopleura, L. Acassiz, 1862.
8 longitudinal lines of nematocysts extend from bases of tentacles to apex of bell. Hydroid: Ectopleura.
Corynitis, McCrapn¥, 1857

,-\

Manubrium cruciform in cross-section, and bound to the 4 radial-canals by hollow mesenteries. 4 radially placed marginal:

tentacles which are covered with wart-like clusters of nematocysts. Their basal bulbs bear ocelli. Hydroid: § yncaryne
Slabberia, ForzEs, 1846 = Dipurena, McCrapY, 1857. Dipurena+ Bathycodon, HaECcKEL.
Similar to Sarsia, but with two or more ring-like gonads upon the manubrium. Hydroid: Syncoryne.

" SusraMmiLY No. 2. MARGELOPSINE.

With 4 radially-placed clusters of marginal tentacles. No oral tentacles. Gonads ring-like, and encircling the manubrium.
Margelopsis, HarTLAUE, 1897.
Marginal tentacles are grouped in 4 radlally—snuated clusters. Gonad ring-like, and surrounds manubrium. No oral
tentacles, mouth is a simple round opening. Medusz develop by budding from a free-ﬁoatmg hydranth, Margelopsis.
This interesting genus recalls the Baugammllzdz in its radially situated clusters of marginal tentacles. It resembles the
Codonide in its ring-like gonad, and in the absence of prominent lips and oral tentacles.
Pelagohydra, DexoY, 1903.
Medusa similar to Margelopsis but hydroid is Pelagohydra, and differs from hydr01d of Margelopsis in that tentacles arise
at irregular intervals from the sides of the hydranth and are not arranged in definite verticils as in Margelopsis.
Hydroid is pelagic.
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:f | ‘ ' ' : . . DESCRIPTION OF GENERA AND SPECIES OF ANTHOMEDUSZ.

-~

Genus PACHYCORDYLE Weismann, 1883.
Pachycordyle, WEISMANN, 1883, Entstehung Sexualzellen Hydromedusen, pp. 87, 217 —Hararrr, 1904, Mitth. Zool. Station

Neapel, Bd. 16, p. 553 .
Parvanemus, MAYER, 1904, Mem. Nat. Sci. Museum Brooklyn Institute Arts and Sci., vol. 1, No. 1, p. 6.

GENERIC CHARACTERS.

. Codonidz without tentacles, radial-canals, or circular vessel. Manubrium surrounded
' ' : by a ring-like gonad. The hydroid-stock is Pachycordyle. '

Except the medusz of Millepora, these are the most degenerate and short-lived of the

free-swimming Hydromeduse. They are even more degenerate than are the meduse of

Corymorpha and Pennaria, and may be compared with Eucopella (R. von Lendenfeld, 1883,

Zeit. fiir wissen. Zool., Bd. 38 p- 497) and 4 gastra (C. Hartlaub, 1897, Wissen. Meeresunter-

such. Biologisch. Anstalt auf Helgoland, Neue Folge, Bd. 2, Heft 1, Abt. 2, p. 504, taf. 22,

figs. 5,8-10). In these last-named medusz we find neither manubrium nor margmal tentacles,

but there are 8 otocysts and a velum, and the radial and circular vessels are well developed.

Pachycordyle weismanni Hargitt.

Pachycordyle weismanni, HARGITT, 1904, Mitth. Zool. Station Neapel, Bd. 16, Heft 4, p. 553, plate 21, figs. 1-8.
, (?) Pachycordyle napolitana, WeisMaNN, 1883, Die Entstehung der Sexualzellen bei den Hydromedusen, Jena, pp. 87, 217

Medusa pyriform, 2 mm. high, 1.3 mm. wide. Tentacles and marginal sense-organs
lacking. No radial-canals. Ring-canal a mere fissure with vestiges of an entodermal lining
. near the margin. Velum narrow, with a small opening. Manubrium large, conical, and with-
i out a peduncle. Ripe ova are in the entoderm, and are discharged very soon after medusa is
P ’ . liberated. Mouth lacking. Manubrium orange or dark-brown, other parts colorless. The
‘ ' : o _ ' a medusa swims with a short, jerky motion, but lives only one or two hours.
!

The hydroid is found in the Bay of Naples growing upon the shell of Fusus rostratus.
The colony arises from a delicate, reticulated hydrorhiza. Hydrocaulus sparingly branched,
3 to 8 mm. high. Perisarc dull yellowish-brown, not extending beyond base of the hydranth.
Hydranths club-shaped, with subconical hypostome. 8 to 16 irregularly arranged filiform ten-
tacles, delicate and thread-like when expanded. Body of hydranth orange or reddish,
hypostome whitish. Not more than 2 or 3 medusa-buds are borne on the side of the stem
, of each budding polyp. Occasionally the medusa-buds develop on the side branches, more
il ' commonly on the main stems. The ova originate in the entoderm where they remain unul
1 ’ discharged into the water from the manubrium of the medusa. This species may possibly be
the female form of Weismann’s Pachycordyle napolitana. On Weismann’s hydroid, how-
ever, there were no free medusz, only sessile gonophores All of Weismann’s specimens were
males, while Hargitt’s were females, and it is possible, as Hargltt states, that the females
only give rise to free-swimming medusz.

Pachycordyle degeneratus.
- Plate 1, fig. 1.

Parvanemus degeneratus, MAYER, 1904, Memoirs Nat. Sei. Museum Brooklyn Institute of Arts and Sci,, vol. 1, No. 1, p. 6, plate
3, fig. 22.

Bell th1n-Walled about 0.75 mm. high and 0.3 mm. in diameter. Bell-walls quite rigid,
velum powerful and well developed. There are neither tentacles, radial-canals, circular
vessel, nor marginal sense-organs. Manubrium spindle-shaped, and about a third as long
as height of bell. Fluids within the stomach-cavity are maintained in rapid motion, appar-
ently through the action of cilia. Near aboral end of bell is a deep conical cicatrice which

. ' ' : apparently marks the place of last connection between the medusa and its hydroid stock.
‘ ' Bell is translucent and milky in color, while manubrium is cream-colored. Only 5 specimens,
all males, were found in Nassau Harbor, Bahamas, on the nights of July 18 and 19, 1903.

—
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They swam actively in arcs of circles, but all died early in the morning although maintained
in large glass dishes filled with pure sea-water. They appeared to be mature, for sperm was
discharged constantly from the sides of the manubrium.

The hydroid is unknown, and possibly the medusa may not belong to the genus Pachy-
cordyle, though in the medusa stage it conforms with the generic character of the medusz
which are set free from Pachycordyle wersmanni of Naples.

Genus AMALTHZEA Schmidt, 1834.

Corymorpha (hydroid), Sars, M., 1835, Beskriv og Jagttagelser, p. 7.

Corymorpha (medusa and hydroid), SteensTrRUP, 1854, Vidensk. Meddel. Nat. For. Kjsbenhavn, p. 46.

Amalthea (medusa), ScrMIDT, 1854, Handatlas vergl. Anatomie, p. 13.—Harck=L, 1879, Syst. der Medusen, p. 38.

Amalthza, ALima¥, 1872, Monog. Tubularian Hydroids, p. 393 —Loma, 1889, Tijdschrift, Nederland. Dierk. Vereen, Ser. 2,
Deel. 2, p. 270. - . :

Corymorpha, HarTLAUB, 1905, Zoolog. Jahrb., Abth. Syst., Suppl. 6, p. 543; 1907, Nordisches Plankton, Nr. 12, p. 75-

" Codonidz with 4 rudimentary tentacle-bulbs, 4 radial-canals, and aring-canal. Hydroid
is Corymorpha, but distinguished by the character of its meduse. The majority of species
of Corymorpha hydroids do not give rise to free-swimming medusz. Hydroid of Amalthea
might therefore be called Amalthea. The medusz of Amalthea resemble those of Pennaria,
but the manubrium is usually longer, and extends beyond the velar opening.

Hartlaub, 1907, includes the medus® of Steenstrupia, Euphysa, and Amalthea in the
genus Corymorpha, for they all arise from identical hydroids; while the medusa differ as
follows: Steenstrupia, 3 short, and 1 long tentacle, and with an apical projection and axial

GENERIC CHARACTERS OF THE FREE MEDUSA.

canal above the stomach. Euphysa, similar to Steenstrupia, but without an apical projec-.

tion or axial canal. Amalthea with 4 rudimentary tentacles.

Amalthzea sarsii Allman (Medusa only). . .-

Corymorpha sarsii, STEENSTRUP, 1854, Vidensk. Meddel. Naturhist. For. Kjobenhavn, p. 48.—Bonneviz, 1898, Zeit. fiir wissen.
Zool., Bd. 43, p. 476.—HarTLAUR, 1907, Nordisches Plankton, Nr. 12, p. 86, fig. 82.

Amalthza sarsii, ALLMAN, 1871, Monog. Tubularian Hydroids, p. 393 —HaErckzetL, 1879, Syst. der Medusen, p. 38.

(?) Amalthza amabigera, Harcxer, Ibid., p. 38, taf. 1, figs. 10, 11.

It is not certain that this hydroid gives rise to free-swimming medusz, though when arti-
ficially set free the medusz swim about actively. : .

" The bell of the attached medusa-bud is elongate with a subconical basal apex and with
fairly thick bell-walls. Itis 4 mm. high. There are usually 4 equally developed rudimentary
tentacles, but occasionally one of the tentacles is longer than the others. Velum well developed.
4 straight, slender radial-canals. Manubrium spindle-shaped. Mouth 2 round opening

studded with nematocysts. In the male the manubrium projects one-third its length beyond

velar opening, but in the female it is shorter and the mouth is at the level of velar opening.
Ova are few in number. When immature they are amceboid, but when older they become
spherical and project over the surface of the gonad, attached by short pedicels. The gonad
encircles the entire manubrium. Manubrium straw-yellow, tentacle-bulbs light-red. Found
off coast of Norway. Hydroid: Corymorpha sarsii.

Amaltheea uvifera Schmidt.

Amalthea uvifera, ScaMIDT, 1854, Nordisches Plankton, Nr. 12, p. 88, fig. 83.
Corymorpha uvifera, HARTLAUB, 1907, Handatlas der vergleich. Anatomie, p. 13, taf. 9, fig. 2.

This medusiform gonophore is not known to be set free. It is borne upon branched
stolons which arise from the sides of the polypite above the basal circlet of long tentacles.
Each stolon is tree-like and gives rise to 30 to 40 grape-like medusa-buds, so.that each
‘hydroid gives rise to more than 100 buds in various stages of development..

In the medusa-bud (when about to be set free ?) there are 4 large globular, rudimentary
tentacle-bulbs. The bell is higher than a hemisphere, with walls thin at apex. Manubrium
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spindle-shaped, as long as the depth of the bell-cavity. The hydroid is Corymorpha uvifera,
found at Loppen Island, about 10 miles from Hammerfest, at a depth of about 1 fathom.

Amalthea varddensis Loman.
Amalthea vardéensis, Loman, 1889, Tijdschr., Nederland. Dierk. Ver., Ser. 2, Deel. 2, p. 271, text-fig. 5, taf. 13, figs. 1-9, 15.

Hydroid about 50 mm. high. The thin, transparent perisarc extends only over lower half
of stem. The terminal polypite is sharply set off from the stem by a constriction at its base.
Nearly 50 large tentacles in basal circlet at wide base of polypite. Over 100 very short tapering
oral tentacles in 7 to circlets. 16 to 20 peduncles arise in a circlet from the sides of the
polypite between the basal and oral tentacles. Each peduncle bears 2 number of medusa-
buds, which have 4 radial-canals and 4 equally developed, very short tentacle-bulbs. The
hydroid is translucent rose-colored. Found in Busse Sound at Vards, 71° N. lat., Norway.
For details of histology, see Loman.

Amaltheea (?) Hybocodon (?) januarii Steenstrup.

Corymorpha januagrii, STEENSTRUP, 1854, Vidensk. Meddel. Nat. For. Kjsbenhavn, p. 46.—Sars, 1861, Annals and Mag. Nat.
Hist., vol. §, p. 356.
Amalthaa januarii, ALiMan, 1871, Monog. Tubularian Hydroids, p. 394.—HazckzrL, 1879, Syst. der Medusen, p. 39.

Described by Steenstrup from a single imperfect hydroid found in the harbor of Rio
Janeiro, Brazil. The hydrocaulus is about 150 mm. long and 8 mm. wide. About 8o tentacles
in the proximal circlet, and these are about 50 mm. long.. The oral circlet was imperfect
and can not be described. 'There were about 40 branched peduncles above the basal circlet of
tentacles. These bear numerous medusa-buds having 4 equal tentacle-bulbs, but oblique
margins. The free medusz are unknown.

‘

Genus PENNARIA -Oken, 181s5.

Pennaria (in part), OxeN, 1815, Lehrbuch der Naturgesch., Bd. 1, p. 94.

Pennaria (hydroid), GoLpruss, 1820, Handbuch der Zoologie, p. 89.

Pennaria (medusa), McCrapy, 1857, Gymn. Charleston Harbor, p. 50.

Pennaria+ Halocordyle, AiLman, 1871, Monog. Tubul. Hydr., pp. 363, 368.

Pennaria, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 278.—~Acass1z, A., 1865, North Amer. Acal,, p. 187.—HarTLAUB,
1907, Nordisches Plankton, Nr. 12, p. 72.—PzEBLES, 1903, Archiv. Entwick.mech., Bd. 14, p. 55 {(regeneration).

Pennaria, Acassiz and Maver, 1899, Bull. Mus. Comp. Zool. at Harvard Coll,, vol. 32, p. 161.—CLARKE, 1907, Mem.

Museum Comp. Zool. Harvard Coll,, vol. 35, p. 6. ’

Globiceps, Acassiz, L., 1862, Cont. Nat. Hist. U. §.,vol: 4, p.344—VANHOFFEN, 1891, Zool. Anzeiger, p. 443 —HarcxzL, 1879,
_ Syst. der Medusen, p. 39.

Globiceps (hydroid), Avers, 1852, Proc. Boston Soc. Nat. Hist., vol. 4, p. 193.

Eucoryne (bydroid), Leiny, 1855, Journ. Acad. Nat. Sci. Phila., ser. 2, vol. 3, part. 2, p. 139, plate 10, figs. 1-35.

The type-species of this genus is Pennaria disticha of Goldfuss, 1820, from the Mediter- ‘
ranean. Oken’s “Pennaria” is wholly indefinite, including as it does Plumularia, Aglao-
phenza, etc.

GENERIC CHARACTERS. i

Codonidae with 4 permanently rudimentary tentacles, which are reduced to mere basal
bulbs. The hydroid stock is a Pennaria.

_Medusz of the genus Pennaria may become mature, and discharge their genital products
while still attached to the hydroid, and at the same time other individual medusz from the
same stock may be set free in an immature state. Generally, however, the genital products are
discharged a few hours after the medusz are set free into the water.

There is no generic difference between the medusz of Pennaria and medusz belonging
to the genus Amalthea, but their hydroids are different. The hydroid stock of Amalthea
is Corymorpha, and is closely related to the hydroids of the medusa genera Hybocodon, Steen-
strupia, and Ectopleura. The hydroid of the medusa genus Pennaria McCrady is Pennaria
Goldfuss (Globiceps Ayers). On account of this decided difference in their hydroids we
have separated Pennaria from Amalthea=(Corymorpha), for their apparent similarity is
only a case of parallelism.
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Pennaria disticha Goldfuss (European).

(?) Pennaria marina, IMPERATO, 1599, Dell’ historia naturale libri ventoto, Napoli, p. 747. .

Pennaria cavolini, SCANEIDER, 1892, Jena. Zeitsch. Naturw., Bd. 20, p. 435, taf. 14, figs. 49~54 (histology).—Dvu Pressis, 1881,
Mittheil. Zool. Sta. Neapel, Bd. 2, p. 147.—P1crer, 1893, Revue Suisse Zool., tome 1, p. 12, plate 1, figs. 7~9.—WeIs-
MANN, 1883, Entstehung Sexualzellen bei Hydromedusen, Jena, pp. 121, 218, taf. 17, figs. 1-5.—ArLMAN, 1872, Monog.
Tubularian Hydroids, pp. 364, 367, fig. 80.~KGSLLIKER, 1847, Neue Denkschr. Schweiz. Ges. Naturw., Bd. 8, p. 49, plate
2, fig. 24.—EHRENBERG, 1834, Abhandl. d. k. Akad. d. Wissens., Berlin (1832) Teil 1, p. 297.—Gast and GopEwskI,
1903, A;chiv. fiir Entwickelungs-mech., Bd. 16, p. 76, 22 figs., taf. 2, 3; 26 figs. (regulation and restitution in injured
colonies). N

Pennaria disticha, Bepor, 1901, Revue Suisse Zool., tome 9, p. 459; tome I3, 1905, p. 96 (citation of papers to 1850).—GoLp-
russ, 1820, Handbuch der Zool., p. 89. ) .

Pennaria symmetrica, CLARKE, 1879, Bull. Mus. Comp. Zool. at Harvard College, vol. 5, p. 240, plate 1, figs. 2, 3.

Pennaria ——, PEEBLES, 1903, Archiv. Entwickelungs-mech., Bd. 14, p. 55, fig. (regeneration). }

Sertularia pennaria, pELLE, CHIATE, 1841-44, Animali senza vertebre del Regno di Napoli, vol. 5, pp. 5, 17, plate 157, figs. 3,
14, 15; Ibid., 1822, tav. 43.

{?) Sertularia pennaria, Linnzus, 1758, Systema Nature, edit. 10, p. 813.

Sertolara pennaria, Cavorint, 1785, Mem. Polipi marini, Napoli, p. 134, plate §.

Globiceps globator, HAECKEL, 1879, Syst. der Medusen, p. 40. -

(?) Medusa, Euphysa globator, LEUCKART, 1856, Archiv. fiir Naturgesch., Bd. 22, p. 28, taf. 2, fig. 4. (

F16. 1.—Pennaria disticha, from nature, by the author, from specimens collected by Dr. Lobianco in the Bay of Naples.
4, hydrocaulus, natural size. B, terminal branches showing law of growth. C, terminal polypite. D and E, hydranths
showing completely-annulated pedicels.
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This hydroid is one of the earliest forms known, yet reliable information from the system-
atic standpoint 1s still incomplete. One of the best modern descriptions is that of Allrpan,
1872. 1 believe the American ““Pennaria tiarella” to be closely related to P. disticha.
The only difference appears to be that the terminal ramuli in P. disticha are ringed through-
out, whereas in P. tiarella they are usually ringed only at base and summit, although I have
seen an occasional one ringed throughout in the American hydroid. (See W. S. Wallace,
1908, Year Book of the Carnegie Institution.)

In the European hydroid, P. disticha, the stems become about 150 to 175 mm. high. The
main stem is slightly zigzag and with a uniform growth-curve from base to summit. There are

about forty side branches, regularly alternate. Perisarc annulatéd at the origins of the branches

and on the ultimate hydranth-bearing ramuli. Hydranths flask-shaped, with a single verticil
of about 10 to 13 basal filiform tentacles each about 1 to 2 times as long as the body of the
hydranth, and each ending in a blunt, slightly swollen tip. About 20 short, stiff, knobbed
tentacles, irregularly arranged in 3 verticils, arise from the sides of the hydranth above the
basal verticil of tentacles. The medusa-buds are similar to those of Pennaria tiarella and
are without ectodermal ocelli upon their tentacle-bulbs. The medusa usually wither upon
the hydroid without being set free, but this often occurs also in P. tiarella, especially in . the
warm water of Florida. :

Weismann, 1883, found that the germ-cells originate in the ectoderm of the inner layer
of the bell-nucleus and do not wander from their place of origin, becoming mature in the
free medusa, or when the medusa-bud is ripe. :

Very elaborate studies upon regeneration, regulation, and restitution in injured colonies
were carried out by Gast and Godewski, 1903.

This hydroid is found in the Mediterranean. Pictet, 18¢3, found it at Amboina, Malay
Archipelago. It occurs at Naples, Italy, from May to November.

Pennaria tiarella McCrady (American).

Plate 1, figs. 2-5. ,

REFERENCES TO THE AMERICAN HYDROID.

Globiceps tiarella, Acassiz, L., 1862, Cont. Nat, Hist. U. S., vol. 4, p. 344.—A¥YER, 1852, Proc. Boston Soc. Nat. Hist., vol. 4,
p. 193.—Hazecker, 1879, Syst. der Medusen, p. 39. .

Pennaria tiarella, Acassiz, A., 1865, North. Amer. Acal., p. 187, figs. 311-315.—NuTTING, 1901, Bull. U. S. Fish Commission
for 1899, vol. 19, pp. 337, 374, figs. 14, 83.—~HarcIirT, 1900, Amer. Naturalist, vol. 34, p. 387, plates 1~4, 36 figs.;
Bull. of the Bureau of Fisheries U. S., for 1904, vol. 24, p. 32, plate 3; 1904, Archiv. fiir entwickelungs-mech. organ-
ism, Bd. 18, p. 453, taf. 24-28; 1902, Amer. Naturalist, vol. 35, p. 311, figs. 8, 9; p. 597, fig- 36; 1899, Biol. Bulletin
Woods Hole, vol. 1, p. 35-40, 6 figs. (grafting experiments); 1900, Science, New series, vol. 12, p. 340; and 1901,
Biol. Bulletin Woods Hole, vol. 2, p. 223 (variations of hydroids and medusz.)—McCrapy, 1857, Gymn. Charleston
Harbor, p. 51.—SMarLwoop, 1899, American Naturalist, vol. 33, p. 861, 7 figs. (histology).—HarTrAUB, 1907, Nor-
disches Plankton, Nr. 12, p. 72, figs. 68-70.—GOLDFARE, 1906, Journ. Experimental Zool., vol. 3, p. 148 (regeneration).

FPennaria tiarella=(P. symmetrica, CLARKE), CONGDON, 1907, Proc. American Acad. Arts and Sci., vol. 42, p. 464. ‘

Pennaria, sp., Tuacrer, 1903, Biol. Bulletin, vol. 4, p. 96.

Pennaria gibbosa, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 278, 344; vol. 3, plate 13, figs. 1, 2.

Halcordyle tiarella, ArLuax, 1871, Monog. Tubul. Hydroids, p. 369. }

Eucoryne elegans, Lriy, 1855, Marine Invert. N. J. and R. I, p. 4, plate 10, figs. 1-5.

THE AMERICAN PENNARIA.

Medusa—The bell is about 2 mm. in height, and is ellipsoidal, being higher than it is
broad. Bell-walls very thin, flexible, and much distorted by the remarkably large ova, which
are situated within the ectoderm of the manubrium and often fill the entire cavity of the bell.
There are 4 small, rudimentary tentacle-bulbs, without ocelli, 1 at the base of each radial-
canal. Radial-canals straight and quite broad. Velum wide and powerful. Manubrium
of male more slender than that of female, the latter being usually greatly distended with 4 or
5 large ova. Several ova are often set free into the water before the medusa is liberated from
the hydroid stock. The medusa is commonly mature at the time of its liberation, and it is
probable that it does not usually survive for more than a few hours, though Dr. A. Agassiz

‘has maintained them alive for several weeks. The entoderm of the manubrium is rose-pink,
and there are a number of deep-pink blotches in ‘the entoderm of each radial-canal. The

entoderm of the tentacle-bulbs is pearly-white, as are also the eggs within the manubrium.
These colors vary considerably in hue and may be almost white.
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H ydroid —The hydroid is very abundant upon eel-grass, seaweeds, stones, or wharves,
below low tide. The stems arise from a ramifying stolon. They attain a height of 100 to 125
mm. The main stems branch alternately, the longest and oldest side branches being found
nearest the base of the stock. The side branches give rise to simple or slightly branched
ramuli from their upper sides. These ultimate
ramuli are annulated at base with 5 to 6 rings, and
the main stem and primary branches are annulated
beyond each branch. The stems are covered with
a chitinous, horny perisarc. The polyp-heads are
flask-shaped, and the mouth is situated at the ex-
tremity of a long, slender, conical throat-tube.
There are 2 or 3 verticils of oral tentacles, each

. row being composed of 5 to 7 short, stiff tentacles,
each terminating in a knob-shaped cluster of nem-
atocysts. Besides these there is a single circlet of
12 to 16 long, flexible tentacles near the proximal
base of the polypite. The medusa-buds develop
upon the sides of the polypites between the oral
and basal rows of tentacles. There are usually not
more than 2 or 3 buds upon each polypite at the
same time. The entoderm of this hydroid is white
to rose-colored, the ectoderm silvery and translu-
cent, and the perisarc horny-yellow to black.

This hydroid ranges from the West Indies and
. Soutt v of Pemnaria tiarlla. T Bermudas to the coast of Maine. Pennaria gibbosa

o li(f)::,t lf;ntgear;itt}ilsr, fﬁft‘i’g'fsﬁ"?for?ga, 1\?;; L Agassiz, of the _Florl’dg coast a_nd West Indies,

27, 1908. is .probably identical with P. tiarella, but. the

Branch of hydroid and enlarged view of a polypitt  medusa of the southern form wither on the stem

showing pedicels ringed only at thelr bases: ' 4o those of P. disticha. Indeed Agassiz’s figure

in 1862, shows the ultimate pedicels of his P. gibbosa, from Key West, Florida, ringed
throughout as in the Mediterranean Pennaria disticha.

Hargitt, 1900, has made a study of the life-history and development of P. tiarella. Early
in the summer the hydroids are found growing on rock-weed, piles of docks, etc.; while late
in the summer they take to eel-grass. The early summer brood is not so bright in color, and
the medusz mature more slowly than in the late brood. The individual hydranths of the
late brood are, however, smaller than those of the early summer brood. The medusz dis-
charge their ova soon after liberation, and then die rapidly. The ova are 0.4 to 0.5 mm. in
diameter and are heavily laden with yolk. They are creamy-white to orange in color. The
cleavage is found by Hargitt to be subject.to much individual variability, so that an extra-
ordinarily irregular, loosely connected mass of cells is formed, resembling the condition
described by Rittenhouse, 1907, in Turritopsis nutricula. No matter how irregularly shaped
‘the embryo may be, it results finally in the formation of a spherical solid morula, and this
soon changes into a pear-shaped, ciliated, planula larva. In 5 to 7 days after the beginning
of development, the larva settle down and then develop into small monogastric hydroids
covered with ringed perisarc, and provided with whorls of tentacles as in the adult. Hargite
finds that the removal of small parts of the segmenting eggs does not alter the future history
of development. The eggs may also be divided at the first or second cleavage and will still
develop into normal larvee. Moreover, Hargitt finds that single eggs sometimes separate
normally into two masses, each of which gives rise to a normal embryo. The irregularities
in cleavage observed by Hargitt have been seen also by Miss Cora J. Beckwith. She finds
that the segmentation is mytotic, not amitotic; the nuclear division constantly outnumbering
the cytoplasmic so that a syncytium is formed.

Hargitt, 1901, states that hydroid stocks of Pennaria which grow upon eel-grass in shallow
water are more pinnatified in their branching, and more highly colored than are those which
grow upon stones, etc., in deep water. He also finds that the medusz of the deep-water
hydroids are less active than are those developed upon the hydroids which grow in shallow
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nd are often retained until they wither upon the stems after having cast out their

water, a

genital products. . .
I have found only the pale form of Pennaria on the Florida Reefs, and its medusz appear

to cast out their genital products before being set free, as is described by Hargitt for the deep-
water forms of Woods Hole, Massachusetts. In Florida, Pennaria grows in tuft-like clusters

upon gorgonians. This tropical form is called Pennarza gibbosa by L. Agassiz, but those seen
by me can not be separated from the Pennaria of the coast of New England.

Hargitt, 1899, carried out a series of grafting experiments upon Pennaria and other
hydroids. He finds that pieces of hydroids of the same species may readily be grafted one
upon the other, both in oral or aboral relations, there being little or no evidence of polarity
in the regenerative process. Pieces of opposite sex but of the same species will readily unite
in any manner, but pieces belonging to hydroids of different genera would not unite. Elaborate
studies of this character were also carried out by Gast and Godewski, 1903, on P. disticha.

In 1900 and 1901, Hargitt studied the variations of the medusz and hydroids of Pen- -

naria. The medusa sometimes displays ectodermal blister-like protrusions on its exumbrella,
and is variable in other respects.

According to H. Miller, 1907 (Zeit. fiir wissen. Zool., Bd. 8¢), the eggs of Pennaria
develop at the expense of the weaker egg-cells of the ovary, which they engulf as food to form
the yolk-granules. _ ,

Thacher, 1903, shows that in Pennaria, Campanularia, and Eudendrium, the hydranths,
when they degenerate, are absorbed not by liquefaction of their protoplasm, or by the with-
drawal of the polyps as a whole; but absorption takes place by the degenerating cells of
both ectoderm and entoderm being turned into the digestive tract of the hydroid.

Goldfarb, 1906, finds that light is absolutely essential for the normal growth, develop-
ment, and regeneration of Pennaria. He finds, however, that this is true.in a sense also for
Eudendrium, but not to the same degree, for Eudendrium ramosum colonies, kept in the
dark until all the influence of their previous illumination has been lost, will not then
regenerate new hydranths unless they be again exposed to light; but the surprisingly short
exposure to light of only 5 seconds will suffice to restart the regenerative process.

- Pennaria rosea von Lendenfeld.

Pennaria rosea, voN LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, ser. 1, vol
E . 0C. y . .- 9, P- 594, plate 24, figs. 40, 42.—
Bare, 1888, Ibid,, ser. 2, vol. 3, p. 747=P. australis, Barx, 1884, in Cat.’ Austra’lian H}’fdroid Zjoophytes,,p.g‘;.s? >

Main axial stems 80 mm. long, with about 20 alternately arranged, pinnate side branches.
4 to 6 hydranths on each branch. Hydrorhiza and main stems intensely black and opaque;

outer half of each stem light-yellow, proximal half intense black. Hydranths rose-colored, °

with ¢ to 14 oral, and 7 to 12 filiform, basal tentacles. Medusz are produced on the proximal

hydranths. The medusa bell is slender, oval, 2 mm. high, 1 mm. wide. 4 large rudimentary

tentacle-bulbs with 2 minute external ocellus upon each. ‘Manubrium with sperm or ova filis

the entire cavity of subumbrella. Ova discharged after medusa is set free. Color, intense rose.
Coast of New South Wales, Australia. Mature in May. .

, Tllllls species is distinguished from the European and American Pennaria by its tentacu-
ar ocelli. =

Pennaria adamsia von Lendenfeld.

Pennaréa adamsia, voN LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 95 p- 595, plate 25, figs. 45-48; plate 26,
g 49- ‘

Medusz.—The male medusz are 1.5 mm. long and only 0.7 mm. wide; while the female
medusz are 1.5 mm. long and as broad as they are high. The male medusz have 4 radially
situated marginal tentacles, about as long as the width of the bell. These tentacles have
well-developed basal bulbs with minute ocelli, and the tentacles move about freely. The

- Spermatozoa fill the space between the manubrium and the sides of the subumbrella, and are

1C)lischarged within an hour after the medusa has been set free.” The female medusz are
road, :fnd the tentacles are mere rudiments without ocelli. The bell-cavity is filled with
ova, which are soon discharged. '



28 - MEDUSAZ OF THE WORLD.

H ydroid.—The stems are 60 to 8o mm. long, zigzag, and with 15 to 20 alternate branches.
The longest branches are nearest the base and are about 12 mm. long. There are about 8
hydranths, 1.7 mm. long, on each branch. These hydranths are slender, the proximal ones
only about half as large as the distal primary one on each branch. There are 2 verticils of oral
tentacles, each with 4 tentacles alternating in position with those of the other row. These
oral tentacles are short and each ends in a nematocyst-knob. The uppermost row of 4 oral
tentacles is in the 4 perradii, and the lower row in the 4 interradii. There are 24 long
filiform tentacles in a single row at the broad base of the polypite. These are about as long
as the polypite itself. The perisarc of the hydrorhiza and main stems is opaque and black,
and the side branches are yellow. The hydranths are white.

Coast of New South Wales, Australia. Medusz are produced in March.

This species is distinguished by the minute ectodermal ocelli upon the tentacle-bulbs
of the male medusz, and by the length of its tentacles. There are also but 2 verticils of
oral tentacles. ,

Pennaria paciﬁca Clarke.

Pennaria pacifica, CLARKE, 1907, Mem. Museum Comp. Zool. Harvard Coll,, vol. 35, No. 1, p. 6, plate 1, figs. 1-6.

Hydrocaulus 20 to 35 mm. high. Internodes of the main stem without annulations at
their distal ends, and with only 1 or 2 rings at their proximal ends. Branches alternate.

Peduncles taper slightly to the base where there are 2 or 3 annulations. Hydranths with -

12 to 14 filiments, and about 16 capitate tentacles somewhat irregularly arranged.
Pinco Island, Gulf of Panama, tropical Pacific. ' _
Distinguished only by its few annulations at the internodes of the main stem. It is
probably only a local variety of P. tiarella.

Pennaria ? vitrea Agassiz & Mayer. .

Pennaria vitrea, Acassiz and Mavgr, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 32, p. 161, piate 1, figs. 1, 2.

Bell is 3 mm. in height; walls thick and rigid. There are 4 rudimentary tentacle-bulbs.
Velum not prominent. The 4 radial-canals are straight and narrow. The manubrium in the
female specimen was retracted within the cavity of the bell, but it was flask-shaped in the
male and projected for a short distance beyond the velar opening. These conditions, how-
ever, may be merely different states of contraction and not constant differences; but as we
observed only two individuals, one a male and the other a female, we can not be certain upon
this point. The ova are large and pyriform, and are grouped in 4 interradially arranged
clusters within the manubrium. The mouth-opening is simple, and there are no fimbriations
or appendages.

Prominent circular muscles were observed in the ectoderm of the cavity of the bell in the

female, but these were not seen in the case of the male. It is possible, however, that they

become apparent only during certain states of contraction. In the female the ova and tentac-
ular bulbs were flesh-colored, and the entoderm of the mouth was green. In the male the

-tentacular bulbs were green, the entoderm of the manubrium pink, and the lips green.

Found among the Fiji Islands, off Kimbombo Island, November 25, and off Mbatiki
Island, December 5, 1807. : ‘

Not having seen the hydroid I am very doubtful concerning the generic identity of this

medusa with Pennaria. :
Genus TRICHORHIZA Russell, 1906.
Trichorhiza, RusszLL, 1906, Proc. Zool. Soc. London, p. 99, plate 5.

GENERIC CHARACTERS.

The medusa is similar to that of Pennaria, but with one tentacle-bulb somewhat better -

developed than the 3 others. The hydranth is solitary, with a branched, filiform hydrorhiza.
The perisarc forms a cup into the cavity of which the hydranth may be partially retracted.
There are 2 verticils of tentacles, an oral and a basal; and the medusa-buds arise from the
sides of the hydranth between these 2 verticils. The type-species is Trichorhiza brunnea
Russell, from the Firth of Clyde, Scotland.
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Trichorhiza brunnea Russell.

hiza brunnea, RUSSELL, 1906, Proc. Zool. Soc. London, p. 99, plate 5, figs. 1-2; Abstract, Proc. Zool. Soc. London,

ich
fre DNo. 26, p. 6, Feb. 13, 1906.

Mature medusa unknown. When newly set free from the hydroid the medusa is pyriform,
with a thin-walled bell, well-developed velum, and 4 rudimentary tentacle-bulbs, one of
which is larger than the others. The manubrium when extended is as long as the depth of
the bell-cavity, and it is cylindrical, narrow, and provided with a simple, circular mouth-
opening which is surrounded.by nematocysts. There are 4 simple, straight radial-canals,
but no gonads. The manubrium and tentacle-bulbs are yellow, the former being faint and
the latter golden in color. ,

This medusa is liberated by a solitary hydroid  which was found on June 29, 1903, at a
depth of 17 fathoms in Ethick Bay, Bute, Firth of Clyde, Scotland. The hydrorhiza of the
Trichorhiza was entwined among and
around the tentacles of Corymorpha
nutans. The hydroid is 11 mm.in total
length, the hydranth itself being only
1.5 mm. long. The hydrorhiza is long,
filiform, and sparingly branched, with
about 6 simple branches which arise
from its lower (aboral) half. The
ceenosarc does not appear to extend
over this branched lower half of the
hydrorhiza. Above the upper end of
the hydrorhiza the perisarc extends to
form a cup-like hydrotheca, which
bears 4 transverse grooves. Immedi-
ately below this hydrotheca the peri-
sarc displays several longitudinal lines.
Hydranth conical, 1.5 mm. long and
0.8 mm. wide, with an oral circlet-of 7
very short tentacles having knob-
shaped ends. There is also a basal
circlet of 12 filiform tentacles, which
are ringed with nematocysts and are
tapering; and fully as long as the hy-
dranth itself. § or 10 medusa-buds
arise at various levels from the sides
of the polypite between the basal and
oral circlets of tentacles.

The perisarc of the hydrorhiza is
straw-colored, and that of the hydro-
theca chocolate-colored. Body of hy-
FIG.3.—Trich?rhizzzbrunnea;aft§rRussell,Proc..Zool.Soc.,London,1906. dranth pale reddish—brown, tentacles

Hydroid, and enlarged view of recently liberated medusa. translucent white.

This hydroid bears some resemblance to Blastothela of Verrill, 1878, Amer. Jour. Sci.,
ser. 3, vol. 16, p. 374.

Genus STEENSTRUPIA Forbes, 1846.

Steensirupia, ForBEs, 1846, Annals and Mag. Nat. Hist., vol. 18, p. 287.—LEucxarT, 1856, Archiv. fiir Naturgesch., Bd.22, p.29.

Steenszru{ia + Euphysa, Harcker, 1879, Syst. der Medusen, pp. 29, 31—BRrowNE, 1895, Trans. Liverpool Biol. Association,
vol. 9, Pp. 247, 248. .

Euphysa+ Steenstrupia, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 342,343 —HAECKEL, 1864, Jena. Zeitsch. fiir

. Naturw., Bd. 1, pp. 338, 339 —ForBES, 1848, British Naked-eyed Medusz, pp. 71, 72.

Euphysa, Acassiz, A., 1865, North Amer. Acal., p. 189.—Bi1cELOW, 1904, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 39,
p- 251.—VANHOFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 443.

Euphysora, Maas, 1905, Hydromedusen der Siboga Expedition, p. 6. .

Heterostephanus+ Steenstrupia+ Eupkysa, HarTLaUB, 1907, Nordisches Plankton, Nr. 12, pp. 74, 76, 80.
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The type-species of this genus is Steenstrupia rubra Forbes, 1846, from the Atlantic
coasts of Europe.

GENERIC CHARACTERS.
Codonide with radially symmetrical bell, and with 4 radially situated tentacles, 1 of

‘which is well developed while the 3 others are short or rudimentary.

This genus is separated from H ybocodon by its radially symmetrical bell. In Hybocodon
1 radial-canal is long, 1 short, and 2 of medium length; but in Steenstrupia the 4 radial -canals
are all of the same length.

Synopsis of the Characters of Meduse of the Genus Steenstrupia.

S. rubra Forbes=

S.flaveola Forbes
=S8. galanthus
Haeckel=(?) E.
gracilis Brooks=
(?)S. cranoides
Haeckel=S. lin-
eata Leuckart.

S. aurata= Euphy-

. sa aurata Forbes,
=E. aurata+E.
mediterranea
Haeckel=(?) E.
virgulata A.
Agassiz.

S. tetrabrachia=E.

tetrabrachia H. B.

Bigelow.

S. bigelowi Maas.

australis  von

Lendenfeld.

Shape and size
of bell in mm.

Condition of ten-

. tacles,” Length
in terms of bell~
radius (r).

Axial-canal above
stomach.

Length of manu-
brium in terms
of bell-radius

.

Gonads.

Color.

Where found.

Hydroid.

Bell has well-devel-

3 long, narrow ten-

Axial canal always

1.5 r. Stomach

Single gonad en-

Tentacle~-bulbs and

Atlantic coasts.of

Corymorpha nu-

oped apical pro-
jection. 5 high,
3 wide.

tacle-bulbs with-
out tentacles, all
similar. 1 long
tentacle ringed
with nematocysts.
Length=17r.

present.

mounted on short
peduncle.

circles stomach,
leaving mouth and
peduncle free.

stomach light-
pink to reddish-~
brown. Bell apex
sometimes faint
pink.

Norway, Ger-

many, England,
Scotland, and Ire-
land. (Mediter-
ranean?) (South-
ern United States,
Atlantic coast ?)

tans, Sars, 1835;
Hincks, 1868;
Allman, 1871.

Dome-like apex.

Cylindrical sides.
6 high, 4.5 wide.
Bell-walls and
apex thick.

small, similar,
rudimentary ten-
tacle-bulbs. 1
long tentacle.
Length=2 r+,
No ocelli. No
definite rings of
nematocysts on
tentacles.

w

No axial-canal.

125 r. No ped-

uncle. ~

Single gonad en-
circles stomach.

Variable. Tenta-
cle-bulbs may be
yellow, orange,
red, or colorless.
Manubrium red-
dish to yellow or
faint purple.

Mediterranean and
Atlantic coasts of
Europe.

Corymorpha nana,
Alder, 1857.

Pyriform./ 4 high,
2.5 wide.

3 short tentacles,
each=r long. 1
large tentacle
about 7 r long.
All tentacles
sparsely ringed.

No axial-canal.

2.5 r long. Mounted
on'very short ped-
uncle ? Mouth
extends slightly
beyond velar
opening.

Eggs developed in
8§ adradial, longi-
tudinal rows, in
ectodermon sides
of stomach.

Gonads brownish-
yellow. Mouth
pink. Tentacle-
bulbs and rings
pink.

Suvadiva "Atoll,
Maldive Islands,
Indian Ocean in
January.

Unknown.

Pyriform. 10 high,
5 wide.

~

3 short tentacles
about 2 r long
and not ringed.
One longtentacle
4 r long, with
many prominent
partial rings of,
nematocysts. v

Present. Small,
slender.

1.5 r long. Mouth
not quite reach-
ing level of velar
opening.

4 wide interradial,
ectodermal swell-
ings on sides of
mid-region of man-
ubrium. Separated
by 4 narrow, per-
radial spaces.

Entoderm of man-
ubrium, canals,
and tentacles dull
yellow.

Malay Archipelago.

This medusa is pro-
bably identical
with S. tetrabra-
chia. Hydroid
unknown.

Half-egg-shaped.

3 tentacle-bulbs,

No axial-canal.

1.5 7 long. Cylin-

Gonad encircles

Mouth deep violet.

Harbor of Sydney,

Unknown.

2.5 high, 1.7
wide.

and 1 long tenta-
cle, ringed with
nematocysts.
Long tentacle
about 8 7 long.

drical.

manubrium.

4 brown patches
on gonad. Tenta-
cle-bulbs and long
tentacle brown
with violet spots.

New South
Wales, Australia.
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The hydroid generation is Corymorpha Sars, 1835=Halatractus of Allman, 1871.

Haeckel, 1879, restrich Steenstrupia to descrll?e medusz having characters as above,
but with an apical projection upon the bell, and with an axial canal extending upward into
this Projection from the stqmach. Euphysa he__would restrict to include forms which lack an
apical projection and an axial canal. As Vanhéffen, 1891, rightly states, an apical projection
is always lacking in young medusz and is highly variable in its development even in mature
individuals of the same species. The same is true of an axial canal.- Moreover, among
species discovered since Haeckel wrote his “System der Medusen,” Euphysa tetrabrachia,
Bivelow, 1904 (Bull. Mus. Comp. Zool. at Harvard Coll., vol. 39, p. 251, plate 1, fig. 1), has

a vfr,ell-developed apical projection, and no axial canal, and would therefore have no place in -

Haeckel’s system. S

Maas, 1905, would institute a genus Euphysora to describe Codonide having 1 large,
and 3 well-developed but still considerably smaller tentacles. Here again, however, we meet
with a condition of degree only. When, for example, are the 3 small tentacles large enough
to be Euphysora or small enough to be Steenstrupia? In order to avoid confusion, it appears
best to combine all of these forms under one generic name. Vanhéffen, 1891, suggests Euphysa
as the proper generic name to include all of these forms, but Steenstrupia takes precedence
over Euphysa, for it was used by Forbes in 1846, while Euphysa was first used by him in 1848.

Bigelow finds that the eggs of S. tetrabrachia are arranged in 8 adradial longitudinal lines
in the ectoderm of the stomach, and Maas states that in S. bigelow: the gonads are interradial
and separated by very narrow linear interspaces in the 4 principal radii. These conditions
are interesting, for they foreshadow those characteristic of the Oceanidz where the gonads
are interradial or adradial, and are often quite widely separated in the principal radii.

Hartlaub, 1907, defines Heterostephanus (Allman, 1871) as a Steenstrupia-like medusa-bud,
not known to be set free from its Corymorpha-like hydroid. Medusa with a single tentacle,
ringed at its base, and terminating distally in a knob. The only known species is H. annuli-
cornis, Allman, 1871=H ybocodon annulicornis Haeckel. This was first described by M.
Sars, 1859, as Corymorpha 2 annulicornis. »

Steenstrupia rubra Forbes.
Plate 1, fig. 7.

Corymorpha nutans (hydroid), Sars, M., 1835, Beskriv. og Jagtt., p. 6, plate 1, fig. 3; Sars, O., 1877, Fauna Littor. Norveg.,
tome 3, p- 2, taf. 2, figs..25-28. . .

Corymorpha nutans (hydroid), Bevot, 1905, Revue Suisse de Zool., tome 13, p. 63 (literature to 1850).

Corymorpha nutans (hydroid and medusa), HarTraus, 1907, Nordisches Plankton, Nr. 12, p. 76, figs. 72~75 (complete list of
authors, localities, and best modern description of hydroid and medusa).

Corymorpha nutans, Hixcxs, 1868, Hist. British Hydroid Zoophytes, p. 127, plate 22.—Ariman, 1871, Monog. Tubularian
Hydroids, p. 388, plate 19.

Corymorpha nutans=S. galanthus (Haeckel)=S8. flaveola, Forbes=S§. rubra, Forbes, Browxz, 1896, Proc. Zool. Soc. London,

R pp..4.63, 464, plate 16, fig. 1 (review of literature). -

Steenstrupia galanthus, Bevor, 1905, Revue Suisse de Zool., tome 13, p. 148 (literature to 1850).—Hazrcxkee, 1879, Syst. der
Medusen, p.31. Hybocodon nutans, Ibid., p. 34 —MULLER, 1908, Zeit. fir wissen. Zool., Bd. 89, p. 52, taf. 5, figs. 2024
(origin and structure of the eggs).

Steenstrupia rué;rzz, HarTraus, 1904, Wissen. Meeresuntersuch. Kommiss. Meere Kiel, Abth. Helgoland, Neue Folge, Bd. 3,
p- 105, fig. 3

SZeenStrupz:a rubra (Forbes), Brownz, 1895, Trans. Liverpool Biol. Soc., vol. 9, P- 247.

Steenstrupz.a rubra (medusa)+ 8. flaveola, FORBES, 1848, British Naked-eyed Medusz, pp. 73, 74, plate 13, figs. 1, 2.

Steenstrupz.a cranoides, HaxckzL, 1879, Syst. der Medusen, p. 30, taf. 2, figs. 10-14.

Steenstrupia gracilis, Brooxs, 1882, Studies Johns Hopkins Univ. Biol. Laboratory, vol. 2, p. 144.—MAYER, 1900, Bull. Mus.
Corflp._Zool. at Harvard Coll., vol. 37, p. 29, plate 16, figs. 36, 37.

Stecnstrupzq lineata, LEUcKaRT, 1856, Archiv. fiir Naturgesch., Bd. 22, p. 29, taf. 2, fig. 6.—Spacnorint, 1876, Catalogo Acalefi
i\gzilterraneo, p- 17, taf. 1, figs. 1~4—Hazrckzr, 1879, Syst. der Medusen, p. 30.—pu Prrssis, 1888, Recueil Zool. Suisse,

4> P+ 543-

This medusa is found on the coasts of Europe from Norway southward to the Mediter-
'rcéllne:{n. S.‘cranozde: Haeckel=3. lineata Leuckart, from the Mediterranean, appears to be
1dentical with §. rubra. S. gracilis Brooks, of the Atlantic coast of the United States south

-of Virginia, is probably identical with S. rubra of Europe, but the hydroid of the American

form remains unknown. I believe that S. lincata, S. cranoides, and S. gracilis are 1dentical, and
that they are probably identical with S. rubra Forbes.

For description of . rubra of Europe, see synoptic table of species of Steenstrupia.

3
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In the American form the development of nematocyst-rings upon the long tentacle is
subject to great variability. The Mediterranean S§. cranoides Haeckel lacks such rings,
whereas they appear to be better developed in northern Atlantic specimens from the coasts
of Europe. The same difference appears to be exhibited by our American specimens, those
from Tortugas, Florida, being unringed or only slightly ringed, while those from North Car-
olina are often profusely ringed. The apex of the bell often bristles with nematocysts, but
in some medusz it may be smooth.

Browne, 1896 (pl. 16, fig. 1), gives a figure of §. rubra derived from specimens found by

him at Valencia Island, off the Irish coast. He shows a narrow conical peduncle above the
stomach, the peduncle being about one-fifth as long as the gastric portion of the manubrium.
No such peduncle has been observed in the American S. “gracilis,” when the bell is expanded,
although when it is somewhat contracted the appearance of a well-developed peduncle is
often produced. On the other hand, when the stomach is widely distended with food and the
bell expanded no peduncle may be seen. Haeckel’s series of figures (taf. 2, figs. 10-12) will
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F16. 4—Corymorpha nutans, aiter Hartlaub, in Nordisches Plankton.
(Young hydroids and mature medusa.
g ny

serve to illustrate the formation of a peduncle-like body of gelatinous substance above the
stomach through contraction of the bell. I have frequently seen the same phenomenon in
our American S. “gracilis”=S§. cranoides Haeckel. 1 have also observed this peduncle in
living medusz of §. rubra taken off the coast of Cornwall, England.

Hartlaub, 1907, gives a list of the bibliography and of localities for this species, and his
description of the medusa and the young hydroid are the best yet produced (see fig. 4).

The egg is amceboid as in dmalthza. The young hydroid has a single circlet of 4 short,
knobbed, oral tentacles, and another circlet of 5 to 8 simple, flexible, filiform basal tentacles.
H. Miiller, 1908, finds that the full-grown eggs are very few in number, having developed at
the expense of other weaker egg-cells in the ovary, which they devour. The exoplasma is quite
wide and is separated from the germinal vesicle. The ooplasma is a network of delicate fibers
of wide mesh, and the exoplasma and endoplasma are distinct, one from another. The egg
contains numerous pseudo-cells in advanced stages of degeneration and also yolk-granules.
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The following description of the medusais derived from a stud
the author off the coast of the United States:

The bell is 5 mm. high and surmounted by a slender conical projection about 2 mm.
long. There are 4 tentacles. One of these is about 10 mm. long, and is ringed at irregular
intervals by prominent swellings, between which there are small rings-at fairly regular inter-

y of specimens found by

Fia. 5.—Carymorp17:'z nutans, hydroid and medusa, after Allman, in Ray Society, 1871-72.
4. Detail showing manner in which medusz bud off from hydranth.
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vals. The tentacle which is diametrically opposite to the long tentacle is tapering, and about
0.25 mm. long; while the 2 other tentacles are mere bulbs. The velum is well developed.
There are 4 narrow radial-canals, and a slender ring-canal. A long, slender, sinuous
canal extends from the aboral apex of the stomach upward into the apical projection of the
bell. In mature medusz the manubrium extends a short distance beyond the velar opening.
Ordinarily the mouth is a simple, round opening at the tapering extremity of the manubrium,
but when widely open, as in our figure, it shows 4 thick but not prominent lips. The genital
products are found in the manubrium, and in the female the eggs project from the surface of
the ectoderm. Entoderm of manubrium intense yellow-green and rose-color. Apical canal
intense yellow, often flecked with rose-color. The entoderm of the tentacle-bases is rose-

* color and yellow, while the entoderm of the large annular swellings is rose-color. When
young the apical projection is not very high, the tentacles short, and without nematocyst-
rings, and the manubrium short and tapering; not extending beyond the velar opening as
in the mature medusa. -

oo
cetrsan e b e g 0

et

Fics. 6 and 7.—8teenstrupia rubra.

6.~From life, by the author. Off Mousehole, Cornwall, England, October 23, 1907.
7.—A. After Leuckart (“S. lineata”), 1856, Archiv. fur Naturgesch., Bd. 22.
B. After Spagnolini (““S. lineata”), 1876, Catalogo Acalefi Mediterraneo.

Found at Oregon Inlet, Pamlico Sound, North Carolina, in November, and at Beau-
fort, North Carolina, and Tortugas, Florida, in summer. It is apparently identical with
S. cranoides and §. lineata of the Mediterranean. -

Definite rings of nematocysts are not found upon the tentacles of the young medusa, and
are very variable in their development in mature specimens, some being profusely ringed
and some entirely unringed. Haeckel describes only unringed individuals from the Medi-
terranean, his specimens being similar to those found by me at Tortugas, Florida.

I am inclined to believe that this Mediterranean and tropical American medusa will
prove to be identical with, or only a variety of, S. rubra of the Atlantic coasts of western
Europe. Certainly no differences, other than those well within the limits of common vari-
ability, can be detected between the medusz of . rubra and §. lineata=S. cranoides; but a
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careful comparative study of the hydroids of these forms must be made before we may safely
assert either that they are identical or separate species. :

The hydroid of §. rubra is Corymorpha nutans of Sars, and is common on sandy bottoms,
off the northern coasts of Europe, at moderate depths. The stems of the hydroid are
solitary, and are about 50 to 75 mm. high, and about 4 mm. wide at the widest part. The
whole stem is corrugated by numerous narrow longitudinal bands. The widest part of the
stem is usually at a short distance above the lower end. This lower end is bent sharply at
right angles to the main part of the stem and bears long, hair-like filaments which serve to
anchor the hydroid. There are also blunt, papilla-like processes which arise from the sides
of the stem above the bent portion. The polypite is large and flask-shaped, and has a basal
zone of 30 or more long, tapering tentacles, about as long as the polypite itself. In addi-
tion to these tentacles there are 6 to 7 closely crowded verticils of oral tentacles, which are
much shorter and thinner than the proximal. 15 to 20 branched peduncles arise from the
sides of the polypite close to the bases of the proximal circlet of tentacles, and bear the
medusa-buds. The hydranth is light-red, the stem being paler than the polypite. On the
English coast the medusa-buds are set free during the summer.

Allman gives a good description of the hydroid.

Steenstrupia aurata.

Euphysa aurata, (medusa) Forezs, 1848, British Naked-eyed Medusz, p. 71,-plate 13, fig. 3.

Euphysa aurata (medusa)+ E. mediterranca, Haxcxer, 1879, Syst. der Medusen, P- 32, taf. 2, figs. 8, 9.

Euphysa mediterranea, pu Przssts, 1888, Recueil Zool. Suisse, tome. 4, P. 543-

Euphysa aurata (Forbes), BRowNE, 1895, Trans. Liverpoo! Biol. Soc., vol: 9, p- 248; 1896, Proc. Zool. Soc. Londen, p. 474.
Euphysa aurata, BROWNE, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 749.—BEepor, 1905, Revue Suisse de Zool., tome 13,

p- 134 ,

Carym;rﬁsht:'z ﬁiﬁ?s’}fhz-yxgiiﬂé%ﬁ?:15.7’1;a,,t}iiipfi,ﬂ??mbeﬂmd and Durham, p. 111, plate 7, figs. 7, 8.—~Hivcks, 1868,
Corymorpha nana, Hartraus, 1907, Nordisches Plankton, Nr. 12, p. 81, figs. 76-78 (list of authors and localities).
(?) Euphysa virgulata, Acassiz, A., 1865, North Amer. Acal., p. 189, figs. 316~319.

This medusa is found off the Atlantic coasts of western Europe and in the Mediter-
ranean. Steenstrupia virgulata of Massachusetts Bay is probably identical with S. aurata.
For description of the European form, see synoptic table of characters of the species of Steen-
strupia. The European §. aurata appears to be smaller than the American S. virgulata.

Steenstrupia virgulata=(?) S. aurata Forbes.
Plate 1, fig. 6.

(» Steenstrupia aurata, Forses, 1848, British Naked-eyed Medusz, p. 71, plate 13, fig. 3.

Euphysa virgulata, Acassiz, A., 1865, North Amer. Acal,, p. 189, figs. 316-319.—HazrcxzL, 1879, Syst. der Medusen, p. 33.—
G NU’TT!N'G, 1901, Bull. U.S. Fish Comm., yol. 19, p- 370.—HarGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 33.

orymorpha virgulata, HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 84, fig. 79.

 Adult medusa.—The bell is pyriform, with a broad, dome-shaped apex. Itis 5to 12 mm.
in height, and 4.5 to 9 mm. in diameter. Surface of exumbrella smooth and without rows of
nematocysts. There are 4 tentacles, one at the base of each radial-canal; 3 of these are mere
rudimentary bulbs, but the fourth is large and conical. Its surface is thickly covered with
nematocyst-cells of large size. There are 4 simple, straight radial-canals, and a slender,
circular vessel. The velum is wide, with an indented, free edge. The manubrium is cylin-
drical without a peduncle, and extends about half the distance from the inner apex of the
b.ell—cavity to the level of the velar opening. No apical, axial canal. The mouth is a
simple, round opening without prominent lips. The genital products are contained within
the ectoderm of the manubrium. Manubrium light-yellow. The entoderm of the radial-
Ca_nals near the bases of the tentacles is intense pink, and the ectoderm of the tentacles is
milky-white. This species was found by Dr. Alexander Agassiz, in Massachusetts Bay, at
Nahant, and is recorded from Woods Hole, Massachusetts, by Nutting and Hargitt.

The figure here shown is reproduced by his kind permission from Dr. Alexander Agassiz’s
drawing of the medusa. There is no difference between this medusa and S. aurata of Europe
except that the American form appears to be larger; but the hydroid of the American medusa
1s unknown, and until this is discovered it will be impossible to determine the identity of the
American form.
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Steenstrupia tetrabrachia.

Euphysa tetrabrachia, Bicerow, H. B., 1904, Bull. Mus. Comp. Zool. at Harvard College, vol. 39, p. 251, plate 1, fig. 1.
(2) Euphysora bigelowi, Maas, 1905, Craspedoter Medusen der Siboga Expedition, Monog. 10, p. 7, taf. 1, figs. 1-3.

Bell 4 mm. high, 2.5 mm. wide. - Pyriform, with solid apical projection. One long sparsely-

ringed tentacle about 4 times as long as the bell is high. 3 other, smaller tentacles, each about.

one-third as long as the bell-height. These bear each about 3 rings of nematocysts, while the
long tentacle bears about 6 such rings. Velum well developed. Manubrium large, spindle-
shaped, with mouth projecting beyond the velar opening. Gonads on sides of stomach.

- Eggs arranged in 8 fairly distinct rows. Bell colorless. Gonads brownish-yellow. Manubrium

pinkish. Tentacle-bulbs and rings on tentacles rose-pink. Suvadiva Atoll, Maldive Islands,
Indian Ocean; in January.
This medusa is probably redescribed by Maas as E. bigelow:.

Steehstrupia bigelowi.

Euphysora bigelowi, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 7, taf. 1, figs. 1~3; 1906, Revue
Suisse de Zool., tome 14, p. 84, pl. 2, figs. 1, 2.—MULLER, 1908, Zeit. fir wissen. Zool., Bd. 89, p. 59. . .
(2) Euphysora tetrabrachia, Bicerow, 1904, Bull. Mus. Comp. Zool. at Harvard College, vol. 39, p. 251, plate 1, fig. 1.

Frc. 8.—Sweenstrupia tetrabrachia, after Bigelow,
in Bull. Museum Comp. Zool. at Harvard
College. '

Fic. 9.—Steenstrupia bigelowi, after Maas, in
Hydromedusen S7boga Expedition.

Bell 13 mm. high; more than twice as high as it is wide, and with a well-developed
apical projection. Bell-cavity 10 mm. deep. Apical projection 3 mm. high. Side walls thin.
4 tentacles at the bases of the 4 radial-canals. One of these tentacles is longer than the bell-
height and bears about 30 swollen nematocyst-warts. The 3 other tentacles are each one-
third to half as high as the bell and are tapering, without nematocyst-warts, but covered with
diffuse nettling cells. Manubrium spindle-shaped, not extending beyond the velar opening.

%
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In most specimens there is a blindly-ending axial canal extending into the gelatinous substance
of the apical projection, but this is not constantly present. The gonads are developed upon
the sides of the stomach, leaving only the basal and mouth ends of the manubrium free.- A
cross-section shows that they are separated by 4 minute, perradial, longitudinal lines. There
are therefore 4 interradial gonads.  There are no medusa-buds produced by the medusa.

The entoderm of the manubrium, radial-canals, and tentacle-bulbs is filled with yellow
pigment granules. 'The nematocyst clusters on all 4 tentacles are red.

Found quite commonly in the Malay Archipelago, at Sulu, Ternate, Damar, Manifa,
Saleyer, and Amboina.

This form differs from the closely allied §. tetrabrachia Bigelow, from the Maldive
Islands, in that in the Maldive species there are a few rings of nematocysts upon the ten-
tacles, whereas in §. bigelows there are only warts, not inclosed rings. Also there appears to
be no axial canal in §. fetrabrachia, whereas this is usually seen in §. bigelowi. The size
constitutes a disparity in the two medusa 4 mm. high in §. tetrabrachia and about 13 mm. in
8. bigelow:i. Future studies will probably show that these distinctions are not of specific
value, but merely changes due to growth and variation, and that the two medusz are identical
and should be called §. tetrabrachia. “Euphysa” temtaculata, Linko, 1905 (Zool. Anzeiger,
Bd. 28, p. 214), from Barents Sea has also 3 well-developed tentacles, and is 5 mm. high,
with orange-colored manubrium and oval bell. It may be Hybocodon pendula.

Steenstrupia australis.

Euphysa australis, von LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 586, plate 21, fig. 33.

Bell is 2.5 mm. high, 1.7 mm. wide. Half-egg-shaped and symmetrical. No lines of
nematocysts over the exumbrella. One very long retractile tentacle, 2 to' 3 times as long as
the bell-height. This tentacle has a large basal bulb, and is covered with rings of nemato-
cysts. The other 3 tentacles are mere basal bulbs terminating in a knob-shaped cluster of

‘nematocysts. Velum well developed. 4 straight radial-canals. Manubrium arises from the

center of the umbrella cavity, and is cylindrical and about half as long as the bell-height.
The gonad encircles the manubrium. Mouth deep violet. 4 brown patches upon the gonad,
and a few brown spots on manubrium near its base. Tentacle-bulbs and the large tentacle
brown with violet spots. Port Jackson, New South Wales, in May and June. Rare.

Hydroid unknown.
Genus HYBOCODON L. Agassiz, 1862.

Hjybocodon, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 243.—Acassiz, A., 1865, North Amer. Acal., p. 193.—VANHOFFEN,
1891, Zool. Anzeiger, Bd. 14, p. 443.—Brownz, 1896, Proc. Zool. Soc. London, p. 466 —HARTLAUB, 1905, Zoolog. Jahr-
biichern, Suppl. 6, p. 544; 1907, Nordisches Plankton, Nr. 12, p. 96. ’

Hybocodon+ Amphicodon, HarckeL, 1879, Syst. der Medusen, pp. 33, 35.

Amphicodon, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 275.

Diplura, Ariman, 1871, Monog. Tubularian Hydroids, p. 326.

Corymorpha, Acassiz, A., 1865, Ibid., p. 19z2. .

This genus was established in 1862 by L. Agassiz for Hybocodon prolifer, a medusa
which arises by budding from a Corymorpha-like hydroid on the New England coast. Accord-
ng to Browne, 1896, this medusa is also found off the northern coast of Europe. It is prob-
able that the same medusa was described by Steenstrup, 1842, from Iceland, as Corymorpha
? .. B . . - . -
fritillaria, but the hydroid from which Steenstrup supposed this medusa to be derived is
certainly not H ybocodon, but may be an Amalthea or Diplura. Steenstrup does not figure
a basal circlet of tentacles upon the polypites, which have only an oral circlet, and below
this a circlet of medusiform gonophores, each with a 4-sided bell, and 4 equally developed
rudimentary tentacles." It is probable that the hydroids of Hybocodon differ more among
themselves than do the medusz, and no final classification of the medusz can be attempted
until all of the hydroids have been discovered.

~

GENERIC CHARACTERS.

Codonidz with asymmetrical bell. One of the 4 radial-canals is long, 1 short, and 2 of
medium length. There are 1 or more long tentacles at the foot of the long radial-canal;
and 3 small or rudimentary tentacles, 1 at the foot of each of the 3 other radial-canals. The
hydroid is Hybocodon. '
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Haeckel, 1874, instituted the genus dmphicodon to include medusz with 3 rudimentary
tentacles, and a cluster of 2 or more long tentacles at the foot of the longest radial-canal. \
Vanhéffen, 1891, Browne, 1896, and Hargitt, 19o1, have pointed out, however, that the .~ o
young medusa commonly have but 1 long tentacle, and that others appear, and develop from ) :
the side of the basal bulbs of this original tentacle; thus the genus “Amphicodon” 1is only - : -
a mature H ybocodon. These secondary tentacles may appear before or after the medusa- ‘
buds begin to develop upon the tentacle-bulbs. According to Hargitt, 1902, 1904, Perkins,

1904, and Linko, 1905, the sexual products of the manubrium become mature while

medusa-buds are still being produced upon the tentacle-bulbs.

Synopsis of the kSpec‘z'e: of Hybocodon.*

H. prolifer L. Agassiz.

H. pendula Haeckel=
Corymorpha pendula
L. Agassiz.

H. forbesii Mayer.

H. unicus Browne.

Shape and size of bell
in mm.

Number of longitudi-
nal lines of nemato~

Condition of well-de-
veloped tentacle, or
cluster of tentacles,
at base of longest
radial-canal.

Condition of 3 rudi-
mentary tentacles.

‘Where found.

| Hydroid.

cysts on exumbrella.

Dome-shaped. 2.5 high,
2.2 wide. I radial-
canal long, 2 inter-
mediate length,and t
short. Long and short
-are 180° apart.

2 extend upward from
base of well-developed
tentacle, and 1 from
base of each of 3 rudi-
mentary tentacle-bulbs.

1 to 3 well-developed ten-
tacles at base of longest
radial-canal. Medusa-
buds are produced at
bases of these tentacles.
Often only 1 well-
developed tentacle pro-
duced.

Mere basal bulbs.

bulbs, radial-canals,
and stomach orange to
deep blood-red.

North Atlantic coasts of
" Europe, Iceland, and
America.

Hydroid described by L.
Agassiz, 1862, as H.:
prolifer.

Quite similar to H. pro-
lifer. 5 high, 3.5
wide.

As in H. prolifer.

Only 1 well-developed
tentacle. No medusa-
buds.

mere basal bulb. 2
small tentacles. Small
tentacles 9o° and
basal bulb 180° from
large tentacle.

-

cle-bulbs. Entoderm
of mapubrium pink
and lilac.

Coast of New England,
United States.

Hydroid is Hybocodon
pendula= Corymorpha
pendula L. Agassiz.

Ellipsoidal, asymmetri-
cal. 2.5 high, za
wide.

None.

Only 1 well-developed
tentacle. No medusa-|
buds.

1 short conical tentacle.

2 mere basal bulbs. |

Short conical tentacle
180° and basal bulbs
9o° from long tentacle.,

and manubrium yel-
low, flecked with red.

Bahama Islands, and
Florida coast. Com-
mon in spring months,
at surface.

Unknown.

Bell-shaped. 3 high,
2 wide.

Only 1 well-developed
tentacle “between 2
rudimentary  basal
bulbs.” No medusa-
buds.

3 mere basal bulbs.

Stanley Harbor, Falk-
land Islands.

| Hydroid may .be H.

chilensis Hartlaub,
1905.

#For description of H. chilensis Hartlaub, H. christine Hartlaub, H. pulcher Hartlaub, and H. (?) januarii, see text.

Hybocodon prolifer L. Agassiz.

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

[N

Gonads. Developed over ectoderm | On ectodermal sides of | On manubrium. No | ?
: of manubrium. Actinula) manubrium. No ac- actinulz attached to 2
larve develop upon sur- | tinule seen attached gonad.
face of gonad in ecto- to gonad. )
derm of manubrium.
Color. Entoderm of tentacle- | Pink granules in tenta- | Entoderm of tentacles | ?

(2) Corymorpha fritillaria, SteENsTRUP, 1842, Generations-wecksel.; p. 20, taf. 1, figs. 41-46 (the medusa only may be identical
with H. prolifer; the hydroid appears to be an dmalthea or Diplura).

(?) Steenstrupia globosa, Sars, 1859, Christiania Vidensk. Selsk. Forhandl., p. 101.—KorEN and DaNizLsseN, 1877, in Sars’s
Fauna Littoralis Novegi, tome 3, p. 20, taf. 1, figs. 1-6.

(?) Corymorpha annulicornis (young medusa), Koren and Dantrissen, 1877, Ibid., p. 8, taf. 1, figs. 7-15.
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Hybocodon plralz'fer (hyd;oid and medusa), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 243, 343, plate 234, figs. 1o,
11; plate 25, 19 ngs.

Hybocodon grolifer, Acassiz, A., 1865, North Amer. Acal., p. 193, figs. 325-328.—Ariman, 1871, Monog. Tubul. Hydroids,
p- 422.—VERRILL, 1873, Invert. Animals, Vineyard Sound, p. 736, plate 38, fig. 282.—Bonx, 1878, Jena. Zeitschr. fiir
Naturw., Bd. 12, p. 193, taf. 7, figs. 7-9.—NuTrinG, 1901, Bull. U. S. Fish Commission, vol. 19, p. 341, fig. 76 —Harocrrr,
1904, Bulletin Bureau of Fisheries U. S., vol. 24, p. 33, plate 2, fig. 2; 1901, American Naturalist, vol. 35, p. 580, fig. 39; .

¢ Ibid., 1902, vol. 36, p. 552; 1901, Biol. Bulletin Woods Hole, vol. 2, p. z22.—~PERKINS, 1904, American Naturalist 38,
. p. 516 (simultaneous sexual and asexual reproduction).
(?) Hybocodon prolifer, BrowNE, 1896, Proc. Zool. Soc. London, p. 466. -
Hybocodon prolifer+H.annulicornis+ ? Amphicodon frizillaria+ ? A. globosus+ A. amphipleurus, Harcxrz, 1879, Syst. der Medu-
sen, pp- 33, 35, 36, 37, taf. 1, figs. 7-9.

(?) Amphicodon fritillaria, Brownz, 1895, Trans. Liverpool Biol. Soc., vol. 9.
(?) Amphicodon gravidum, LiNxo, 1905, Zool. Anzeiger, Bd. 28, p. 215 (simultaneous sexual and asexual reproduction).
(?) Hybocodon prolifer, BRownE, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 752.

) ; Non Hybocodon prolifer, BONNEVIE, 1899, The Norwegian North Atlantic Expedition, 1876-1878, vol. 26, Hydroida, p. 28, plate

- ' 1, fig. 6.

: Hybocodon prolifer, HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 98, figs. 94-97.—MUrLER, H., 1908, Zeit. fiir wissen.
Zool., Bd. 89, pp. 62, 73 (origin and structure of the eggs). !

(?) Hybocodon gravidum + H. islandicus + H. amphipleurus, HarrLaUB, 1907, Nordisches Plankton, Nr. 12, pp. 104, 106,

figs. 99, Y00. .

The following description is derived from studies made of medusz from the southern
coast of New England, United States:

Adult medusa.—Bell about 2.5 mm. high and 2.2 mm. wide. It is asymmetrical, the side

. bearing long tentacles being longer than the other sides; or as Browne aptly describes it,

, ‘ o the margin is not at right angles to the longitudinal axis of the bell, but slopes toward the side

‘ bearing the cluster of long tentacles. The 4 radial-canals are of lengths corresponding to

the sides of the bell. The canal leading to the cluster of long tentacles is the longest; while

the canal diametrically opposite to this is the shortest, the 2 other canals being of inter-

, mediate length. There are 3 small, rudimentary tentacle-bulbs, 1 at the foot of the shortest

canal, and 1 at the foot of each of the intermediate canals. The cluster of tentacles at the

foot of the long radial-canal has wide, hollow, tapering basal bulbs. The main shaft of each

tentacle is, however, slender, cylindrical, and contractile, and is annulated at regular intervals

by well-developed clusters of nematocysts. Young medusz commonly have but a single long

tentacle, but as growth proceeds they 'sometimes develop another and finally a third; and

re all 3 grow to be of equal length, and form a conspicuous cluster. A number of medusa-buds

in various stages of development arise from the sides of the hollow base of the one or more

long tentacles, near the bell-margin. These medusa-buds themselves develop a single long

asymmetrical tentacle even before the bud is mature. When ready to be set free they resemble

the parent medusa in that they are sometimes observed to be developing a third generation

of medusa upon their tentacle-bulbs. 5 longitudinal lines of nematocyst-cells extend from

LT the bases of the tentacles to near the apex of the bell. 3 of these rows arise from the bases

o - of the 3 rudimentary tentacles, and extend up over the surface of the exumbrella immedi-

ately over the radial-canals. In addition to these there are 2 rows which start from the base

of the well-developed tentacles, and extend upward over the exumbrella surface on both

sides of the long radial-canal. The velum is well developed. The radial-canals are narrow

and straight. The manubrium is a simple tube, which usually extends about two-thirds

the distance from the inner apex of the bell-cavity to the velar opening. The mouth has

4 short lips with their edges surrounded by nematocysts. The mature eggs are found in the

ectoderm of the stomach, and there they develop into actinula larva before being set free.

K The entoderm of the tentacle-bulbs is intense orange. The rows of nematocysts upon the
exumbrella often display an orange tinge, as does also the entoderm of the stomach.

. Hydroid—The hydroid was found in Massachusetts Bay, growing in tide-pools where

' the water was very pure. Stems about 50 mm. in height. They grow singly, or in small clusters,

-and do not branch. FEach stem terminates distally in a single large polypite. The stems

are not more than I mm. in diameter at the base, gradually enlarging toward upper end,

and are about 3 mm. in diameter at base of polypite. They are covered with a delicate sheath

of chitinous perisarc, which widens and displays several well-developed annulations near’

the base of the polypite. The polypite is flask-shaped with a very broad base; the mouth is

situated at the extremity of a narrow cylindrical neck, which is capable of much distension.

There are 2 oral verticils, each composed of about 16 tentacles. The tentacles of the row
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near the mouth are only about half as long as those of the lower circlet. In addition to these
there are about 25 long, tapering, hollow tentacles in a zone surrounding the base of the
polypite. During the breeding season, which occurs from January until May, great numbers

of medusz are developed upon the sides of the polypite immediately above the circlet of

basal tentacles. The budding medusz arise singly from the sides of the polypite and are not
produced in clusters upon peduncles as in H ybocodon christine, H. chilensis, and H. pulcher.
Longitudinal bands of orange pigment extend up the stem of the hydroid. The entoderm

. . %%
Frc. 10.—Hydroid, young, and budding meduse of Hybocodon prolifer, after L. Agassiz, in Con. Nat. Hist. U. S., vol. 4.

(4.) Mature hydranth. (B.) Oral extremity of hydranth. (C.) Dissection showing intertentacular zone of medusa-buds.
Remaining figures are of medusa-buds and young medusz.

of the polypite is orange. L. Agassiz has shown that the entoderm of the stem is thrown
into longitudinal ridges which form partial septa projecting into the cavity of the stem. The
cavity, however, is continuous, and the septa do not fuse as in some other Hybocomdae.' '

This species is found upon the New England coast. According to Browne, 1896, it is
found upon the British, and also on the Irish coast, at Valencia, and off Iceland (Steen-
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strup) and Norway (Sars). It is apparently widely distributed over the North Atlantic,
along the shores of continents and islands. It is rarely taken far from some coast. We
can not be certain that the American and European forms are identical until the hydroids of
both are discovered. . i ’ ‘ <

Hargitt, 1904, states that the egg-cleavage is closely similar to that of Pennaria. Also
Browne, 1895, and Hargitt, 1902, 1904, find that the ova begin their development within
the walls of the manubrium of the medusa and are set free as actinule. Miiller, 108, and
Hargitt, 1G04, find that the developing embryos within the walls of the manubrium absorb
their fellow ova, as has been observed by Doflein in Tubularia mesembryanthemum, and by
Allen in 7. crocea. Developing actinule and budding medusz are abundant at Woods Hole,
Massachusetts, during the spring months.

Hargitt, 1902, and Perkins, 1904, find that actinula larvae develop upon the manubrium
at the same time that medusa-buds are being set free from the tentacle-bulbs. When set free
the actinule have 10 tentacles. The mouth and oral zone of tentacles develop only after the
actinula is set free; and appear at the pole which was adjacent to the parent medusa during
the attached period. Linko, 1905, also observed this simultaneous process of development
of medusa-buds and of actinula larvee in his “Amphicodon gravidum,” which develops
actinule with 11 tentacles. It is probably identical with H. prolifer. A single specimen was
found in Barents Sea, north Russia. .

H. Miiller, 1908, finds that the ova are large and amceboid. Only about 2 eggs survive
to maturity in the ovary; the others having been devoured by the successful eggs. The
ooplasma is a network, the exoplasma being narrow-meshed and the endoplasma wider.
There are numerous pseudo-cells in degenerate stages, sometimes dividing amitotically.

Hybocodon pendula Haeckel.

Plate 2, fig. 2.

Corymorpha nutans (hydroid), Stimeson, 1853, Marine Invert. Grand Manan, p. 9.

Corymorpha pendula. (bydroid), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 276, 343, plate 26, figs. 7-17.—VERRILL,
1873, Invert. Anim., Vineyard Sound, pp. 510, 736, plate 36, fig. 273. .

Corymorpha pendula, HarTLAUE, 1907, Nordisches Plankton, Nr. 12, p. 85, fig. 81.—NuTTING, 1901, Bull. U. S. Fish Commission,
vol. 19, pp- 337, 370, fig. 15.—Ma¥Y, 1903, American Naturalist, vol. 37, p. 579, 12 figs. (histology and embryology).

Corymorpha pendula (medusa), Acassiz, A., 1865, North Amer. Acal., p. 192, fig. 324

Hybocodon pendula, Harerrr, 1904, Bulletin Bureau of ‘Fisheries U. S., vol. 24, P- 34, plate 2, fig. 3.

Hybocodon pendulus (medusa), Harcxer, 1879, Syst. der Medusen, p. 34.

Monocaulus pendulus, Arimax, 1871, Monograph Tubularian Hydroids, p. 397.

Adult medusa.—Bell pyriform and about 5§ mm. in height. It is relatively higher than
the bell of H. prolifer, and the gelatinous substance at the apex is ‘much thicker. There
are 5 rows of nematocysts upon the exumbrella, as in H. prolifer. The basal bulb of the
well-developed tentacle is much smallef than in H. prolifer, and no medusa-buds have
been observed to arise from it. The well-developed tentacle is 2 to 3 times the length of the
bell-height. Its surface is studded with large, swollen rings of nematocysts, which give it
a heavy appearance. The tentacles at the bases of the 2 intermediate radial-canals are quite
well developed, and this is not the case in H. prolifer. The velum is wide and thin. The
radial-canals are narrow and straight. The manubrium is longer than in H. prolifer, and
extends a short distance beyond the velar opening.” There is a small peduncle. The lips
are thickly covered with nematocysts. Pink pigment-granules are found in the entoderm
of the tentacle-bulbs. The entoderm of the manubrium is pink and lilac, and contains also
somé pink pigment-granules.

H ydroid —The hydroid (Corymorpha[H ybocodon] pendula)is found in depths of 10 to 100
fathoms off the New England coast, with its base buried in the sand. It is 80 to 125 mm. in’
height,and 6 mm. in diameter at the widest part. It always grows singly and is never branched.
The mid-region of the stem is very thick and is covered with a canaliculated ccenosarc, but
the basal end narrows considerably, as does also the region near the free upper extremity,
which is long, slender, and pendulous. The stem is anchored by a number of root-like,
tubular, fleshy processes. The perisarc exists only as a thin delicate ilm. The head of the
polypite is large and highly contractile. There is a single verticil of long, hollow tentacles
at base of polypite. - The mouth is situated at the extremity of a large flask-shaped proboscis,




42 ' MEDUSA OF THE WORLD, /
- \
and is surrounded by a couple of rows of numerous irregularly arranged tentacles. These
oral tentacles are highly contractile, and are much smaller than those at the lower base of the
polypite. The medusa are borne upon branched stolon-like diverticula of the side walls of

the polypite, immediately above the zone of basal tentacles. Fully-developed medusz have
not been seen to be set {ree from the hydroid, but the similarity of the most advanced medusa-

buds observed to the free medusa found in the ocean leaves but little doubt concerning this
point. May, 1903, has studied the histology and embryology, and concludes that the medusa-
buds may at times become free, but usually mature while still attached to the hydranth.
This species has been found from Vineyard Sound to the mouth of the St. Lawrence River.
The medusa appears upon the southern New England coast in April and May, but is not seen
during the summer months, although the hydroid is abundant at this time.
It is possible that Euphysa tentaculata Linko, 1905, is identical with H. pendula (see
Zool. Anzeiger, Bd. 28, p. 214). Linko’s medusa is from Barents Sea, north of Russia. I
. have referred to this medusa in the description of Steenstrupia bigelow:.

Hybocodon forbesii Mayer.

Plate 1, fig. 8; plate 2, fig. 3.
Hybocodon forbesii, MaYIR, 1894, Bull. Mus. Comp. Zool. at Harvard College, vol. 25, No. 11, p. 236, plate 1, fig. 1; 1904,

Memoirs Nat. Sci. Museum Brooklyn Institute, vol. 1, No. 1, p. 8, plate 2, fig. 13.

Medusa—Bell asymmetrical, about 2.5 mm. in height and ellipsoidal in shape, being
slightly higher than broad. The gelatinous substance is of uniform thinness. There is a
single well-developed tentacle situated at the base of the longest radial-canal. A short, conical .
tentacle 1s found at the base of the shortest radial-canal, and two smaller tentacle-bulbs are
situated one at the base of each of the intermediate canals. The well-developed tentacle is
about as long as the bell-diameter. Its base is small, and hardly greater in diameter than
the shaft of the tentacle. Its free extremity is fusiform, and covered with prominent nemato-
cyst-cells. - No medusa-buds have ever been observed. The velum is narrow. The 4 radial-
canals are straight and slender and the circular canal is narrow. There are no rows or clusters
of nematocysts upon the exumbrella. Manubrium is spindle-shaped and swollen, and the
mouth is a simple, round opening situated at the extremity of a narrow tubular neck, which
extends beyond the velar opening. The entoderm of the terminal swelling of the large tent®
tacle is yellow streaked with red. Entoderm of manubrium yellow with red flecks.

This species is found in Nassau Harbor, New Providence Island, Bahamas, and at
Tortugas, Florida, in March to May. It is an abundant surface form. I have captured
many hundreds of specimens, but have never found them producing either medusa-buds or
actinula larvae. It is distinguished by its decided yellow and orange color, and the absence
of meridiona] lines of nettle-cells over the exumbrella. '

“Hybocodon unicus.”

Amphicodon unicus, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 276.
(?) Hybocodon chilensis (hydroid), Hartraus, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 545, fig. W.

Bell 3 mm. high, 2 mm. wide, bell-shaped. 1 solitary tentacle between 2 rudimentary
basal bulbs; 3 perradially situated bulbs without tentacles. Medusa-buds (?) Manubrium
_cylindrical, nearly as long as the umbrella cavity. Color (?) Asymmetry of bell (?) One
specimen was found by Vallentin, and briefly mentioned without figures by Browne, from
Stanley Harbor, Falkland Islands. Hybocodon chilensis Hartlaub, from the coast of Chile,
may prove to be the hydroid of this medusa (?) It will be impossible to identify the medusa
from the brief mention of it given by Browne, unless, indeed, it be rediscovered in Stanley
Harbor.

Hybocodon chilensis Hartlaub.

Hybocodon chilensis, HARTLAUB, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 543, fig. W.

(?) Amphicodon unicus (medusa), BrowNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p- 276.

(?) Steenstrupia occidentalis (medusa), Fewxkes, 1889, Bulletin Essex Institute, Salem, vol. 21, No. 7, p. 107, plate 3, fig. 1.
Hybocodon occidentalis, HARTLAUB, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 543.

As Hartlaub states, this hydroid may be the stock of Amphicodon (Hybocodon) unicus
. Browne, from the Falkland Islands.
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The hydrocaulus is very thick and massive, about 50 mm. long and unbranched save for
the presence of its roots and stolons. It is covered with a stiff layer of chitin, which is not
expanded at the base of the polypite. Polypite large, with 17 to 20 proximal tentacles, each
about 6 mm. long. There are also about 27 oral tentacles arranged in several rows. Above
the bases of the proximal tentacles there are 8 long, thick, medusa-bearing stolons, which
are thickly covered with numerous clusters of medusa-buds. Each medusa-bud has a single
very large tentacle. The stem of the hydroid is rusty yellow and the polypite light rose-color.
Found at Calbuco, Chile, South America.

This Hybocodon is closely related to, or possibly identical with, the form from Norway
described by Bonnevie under the name H ybocodon prolifer, but it differs from H. prolifer
Agassiz in having large, specialized, medusa-bearing stolons. Hartlaub proposes to call this
Norwegian hydroid Hybocodon christine. .

Fewkes, 1889 (Bull. Essex Inst., and also Amer. Naturalist, vol. 32, p. 597), gives a
brief description of 2 medusa from the coast of California which he calls by two names, Steen-
strupia occidentalis and §. californica; and which may be derived from H ybocodon chilensis.
This medusa is described as follows: Size (?) Bell ovoid without an apical prominence.
4 () 5 (?) rows of meridional lasso-cells extend upward from the 4 tentacle-bulbs, over the
exumbrella toward the bell-apex. 1 long tentacle and 3 rudimentary tentacle-bulbs at the
bases of the 4 radial-canals. The long tentacle is ringed at regular intervals and has a
large pigmented basal bulb from which there arise numerous medusa-buds. Color (?)
Velum well developed. 4 straight, narrow radial-canals. Manubrium shorter than the
depth of the bell-cavity. No axial canal. Coast of California, United States.

Hartlaub proposes to call this medusa H ybocodon occidentalis. 1 find nothing in Fewkes’s
description to distinguish it from H. prolifer L. Agassiz, but apparently there is less difference
between the medusa of the various forms of Hybocodon than between their hydroids.

Hybocodon christinee Hartlaub.

Tubularia prolifer= Hybocodon prolifer, BoNNEVIE, 1899, The Norwegian North Atlantic Expedition, 1876~79, vol. 26, Hydroida,
H ybocfziazsc’hl:}jztii;: ]ﬁﬂ:i'Ri‘.LAUB, 1903, Zoolog. Jahrbiichern, Suppl. 6, p. 546; 1907, Nordisches Plankton, Nr. 12, p. 102, fig. 98.

The medusa attributed by Bonnevie to this hydroid has a single well-developed tentacle
with a basal cluster of large medusa-buds, each bud bearing a single tentacle. The medusa-
buds resemble H. prolifer, but the hydroid is distinguished by bearing its medusz upon 8
branched peduncles. . .

Hydrocaulus unramified, tubular, springing from a ramified hydrorhiza; occurrence
solitary; longitudinal striping, no collar; height about 50 mm. The hydranth has 14 proxi-
mal tentacles and 2 distinct circles of (oral) distal tentacles. The oral tentacles are shorter
and more numerous than the proximal. There are 8 blastostyles in'a circle about midway
between the oral and basal tentacles, and these bear numerous medusz upon short pedicels.
The medusa-buds have 4 very wide radial-canals, and 1 highly developed tentacle which
exhibits at its swollen base the bud-rudiments of 4 new medusa even before the first has
become detached. This species is distinguished by its well-developed, branched, medusa-
bearing stolons. Found off Bodd, Norway. It is closely related to H. chilensis Hartlaub, of
the northern coast of Chile. '

The medusa-buds in H. christine appear to be confined to the under side and the sides
of the base of the well-developed tentacle.

Hartlaub, 1907, finds that the medusa becomes 4 mm. high and 3 mm. wide, with thin
bell-walls and an evenly rounded apex. The 4 radial-canals and ring-canal are band-like,
and wider than in other species of H ybocodon.

Hybocodon pulcher Hartlaub.

Auliscus pulcher, SaMuNDssoN, 1899, Vid. Meddel. Nat. For. Kjsbenhavn, Ser. 6, Aarg. 1, p. 425, taf. 4, 7 figs.

Hybocodon pulcher, HARTLAUB, 1905, Zool. Jahrbiichern, Suppl. 6, p. 545; 1907, Nordisches Plankton, Nr. 12, p. 96, figs. 92,93.
Hydroid 40 to 50 mm. high with an oral circlet of 30 short tentacles, and another circlet

of 24 to 30 long tentacles around widest part of body of the hydranth. The only distinctive

characters of this species are the well-developed medusa-bearing stolons, the symmetrical

:EE *
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bell, and 2 large principal tentacles of the budding medusa. In H. prolifer, on the other hand,
the medusz are usually set free with but one well-developed tentacle. The bell of H. pulcher
may become asymmetrical in later life (?) The hydrorhiza is thin and branching. Thereis a

flexible collar-like perisarc at the base of the hydranth. Medusz are developed upon stolons
from the hydranth-above the circlet of long tentacles. When set free the medusa is 1.5 to 2 mm.

high, of symmetrical form. 5 longitudinal lines of nematocysts extend up the sides of the
bell to the apex. 3 small tentacle-bulbs. 2 equally well-developed tentacles arise side by
side, from the base of one of the radial-canals. Entoderm of manubrium and tentacles red.

Found off Iceland. I believe this form is probably identical with H. prolifer.

Genus MICROCAMPANA Fewkes, 1889.

Microcampana, Fewxes, 1889, Amer. Naturalist, vol. 32, p. 595; Bull. Essex Inst., Salem, vol. 21, No. 7, p. 111.

The type-species is Microcampana conica Fewkes, from Santa Cruz Island, off the coast
of California. :

GENERIC CHARACTERS.

Anthomedusz with 6 radial-canals, and 6 radially placed marginal tentacles. One of
these tentacles is well developed, and the other 5 are rudimentary.

It is possible that the vaguely described Rhabdoon singulare, of Keferstein und Ehlers,
(1861, Zoolog. Beitrige, p. 86, taf. 13, figs. 6, 7), from Messina, Mediterranean, is a form
of Microcampana, but there are apparently 12 longitudinal lines of nettling cells over the
exumbrella, and it is uncertain whether there are 4 or 6 radial-canals. The bell is 1.5 mm.
high and oval with uniformly thin walls. It is possibly an abnormal medusa of Velella.

Microcampana conica Fewkes.

Microcampana conica, Fewxes, 1889, Bull. Essex Inst., Salem, vol. 21, No. 7, p. 111, plate 4,
fig. 8; American Naturalist, vol. 32, p. 595, fig.

Size (1) Bell conical with a well-developed, elongate, conical
apex; slightly asymmetrical. Exumbrella smooth, without meridional
rows of nematocysts. 6 marginal tentacles, 60° apart. 5 of these
are rudimentary, but the sixth is club-shaped, and about half as long
as the bell-height. 6 straight, narrow radial-canals and a ring-canal.
Manubrium conical to spindle-shaped, about as long as the depth of
the bell-cavity. There is' a long, slender, straight, axial canal above
the stomach. Bell pink, tentacle-bulbs bright-red, manubrium yellow.
Found off Santa Cruz Island, California; under the cliffs of Punta
Diablo.

Genus DICODONIUM Haeckel, 1879, sens. ampl.

Fi6. 11.— Microcampana Dicodonium+ Dinema, Harcker, 1879, Syst. der Medusen, pp. 27, 28.
after Fewkes in Amer- Non Dinema, Van BENEDEN, 1867, Mém. Acad. Roy. des Sci. Belgique, tom.36,art.2,pp.127,130.
ican Naturalist. Dicodonium, VanuSrren, 1891, Zool. Anzeiger, Bd. 14, p. 443-
Sarsiella, HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 66.

The type-species of this genus is Dicodonium cornutum Haeckel, 1879, of the Red Sea.
Dinema Van Beneden is a medusa which arises by budding from a Perigonimus-like hydroid
and therefore belongs to the Tiarine. We use the term Dicodonium in the sense proposed
by Vanhéffen, 1891.

- GENERIC CHARACTERS.

Codonidz with 2 well-developed and 2 rudimentary tentacles. No meridional lines of
nettle-cells upon the exumbrella. An apical projection to the bell and an axial canal pro-
jecting upward from the stomach, may or may not be present.

Some of the so-called “species” of Dicodonium are probably only abnormal specimens
of Sarsia with 2 tentacles instead of the normal 4.
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D. cornutum | D.dissonema | D. ocellatum | D. floridana [ D. jeffersoni | D.adriaticum | D. dinema =
Haeckel. Haeckel. =Dinema Mayer. Mayer. Graeffe. Sarsiella
ocellatum dinema
Haeckel. Hartlaub.

Shape and size| With bulging Bell-shaped to| Bell-shaped Cylindrical with| Dome-like Bell-shaped Half-egg-
of bell in sides, and egg-shaped to hemi~ dome-like ¥ o.75 high, with a small,| shaped. 3
mm. pointed “with blunt spherical. 5 apes. 4 0.5 wide. conical, api-| high,2 wide.

apex. 4 conical high, 4 to 5 high, 3 wide. cal projec-
high, 4wide| apex. wide. Ex- - tion. 4 high,
umbrella 3.5 wide.
besprinkled
with tufts of
nettle-cells.

Length of 2 | Curled wup-| 67 long. |2rlong, with | 27 long with 2 | 7long. Basal | 8 r long. A |2 r + long.
long tenta- | ward. 3 r Very large fairly large knob-like bulbs bear | large car- Basal bulbs
cles in long. A basal bulbs tentacle- swelling near ocelli. mine ocellus|  small; with
terms of row of bris-] and withan bulbs, each tip. Extreme on each ten~  ocelli.
bell-radius tlingclusters| abaxial ocel-  with an ab- tip ends in tacle-bulb.

(- of nettle- Ius. axialocellus| thinlash. No
cells on their| ocelli.
abaxial
sides. Tips
club-shaped. .
Basal bulbs
small. !

Condition of | Not present. ? Mere bulbs. | Small, t)aper- Mere basal Mere basal Absent.
2 rudimen- ing, rudimen- bulbs with bulbs with
tary tenta- tary. abaxial small car-
cle-bulbs. ) ocelli. mine ocelli.

Axial canal | Well devel- | Present. +{ Not present. | Not present. A small axial | Not present.
above stom-| oped. ° canal is :
ach. present. -

Shape of man-| Spindle-shap- | Spindle-shap- | Club-shaped. | Flask-shaped, | Cylindrical, | Short, thick, | Spindle-
ubrium, ed. 1.57 ed. 2 to 3 5.t0 7 7 widest above,|  with a nar-{ and four- shaped,
and length long. Mouth| times as long. but near mid-| rowtubular| sided. 6r long.
in terms of a simple wide in mid- dle. mouth-end.
bell-radius round open-| dle as at
(- ing sur- either end.

rounded by
nettle-cells. )
Gonad. Ring-like,swol-| Large swollen | Gonad en- Encircling Large gonad | In stomach | Encircles en-
len, encir- gonad en- circles stom-~| © stomach. encircles wall. tire stom-
cling middle| circlesstom-|  ach, thickest| stomach ach.
“third of ach. near mouth.| from base to| .
manubrium. ‘near mouth.|
Color Stomach, ten-| ? Bell-margin | Entoderm  of | Entoderm of | ? Entoderm
tacles, and rose-red. .stomach and stomach brownish-
nettle-ring Nematocyst | tentaclesyel- creamy yellow.
of margin clusters of | low. Knob-| pink; of
dark purple- exumbrella like ends of tentacle-
red. black. tentacles bulbs deli-
Ocelliof ten~  flecked with cate green |-
tacle-bulbs redtoorange.; or pink.
black. Ocelli red.
Where found. | Red Sea, Gulf | Coast of Aus- | Trieste, Adria-| Tortugas, Flor- | Tortugas, Fla.| Trieste, Adria-| Normandy,
of Suez. tralia. - tic Sea. ‘ida. On sur- May to tic Sea. coast of
face in June June, com- France.
to July, rare.; mon.’ Mediterran-
) ean ?
Remarks. Development | Development | Development | Development | Development | Development
unknown. unknown. unknown. unknown. unknown. unknown.
Is this an QOccasionally This species
abnormal rudimentary is distin~
Sarsia with | tentacles de- | guished by
only 2 ten- velop so as to stiff semsory |
tacles ? be almost as hairs which

long as the
larger pair.

border ocelli,
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Dicodonium cornutum Haeckel.

Dicodonium cornutum, Harcker, 1879, S}"st. der Medusen, p. 27, taf. I, fig. 6.

Haeckel found this species at Tur, near Sinai, in the Red Sea. See tabular description of
meduse of Dicodonium. It has no ectodermal ocelli upon the bulbs of the 2 large tentacles.
. Haeckel presents a beautiful figure of the medusa, ‘drawn

from life.
Dicodonium dissonema Haeckel.

Dicodonium dissonema, Harcxzr, 1879, Syst. der Medusen, p. 27.

e

e

Haeckel describes this from a preserved specimen’ from
the ccoast of Australia. See tabular description of the
medusz of Dicodonium.

)

." .
e

“Dicodonium ocellatum.”"

Fi6. 12.—Dicodonium cornutum, .after - Sarsia ocellata, BuscH, 1851,'Beobach. wirbellos. Seeth., p. 16, taf. 2, figs. 1-3.
Haeckel, 1879. Dinema ocellatum, BAECKEL, 1879, Syst. der Medusen, p. 29.
This medusa is described by Busch from Trieste, Adriatic, and it is probably an abnormal
Sarsia with only 2 of its 4 marginal tentacles developed. See tabular description of the medusz
of Dicodonium.

Dicodonium floridana Mayer.
Plate 2, fig. 3.

Bell about 4 mm. high and 3 mm. wide, with thin, uniform, vertical walls and a slight
apical projection. There are 2 equally-developed, diametrically opposed tentacles, each
about three-fourths as long as the bell-height. Near the outer end of each of these tentacles
there is a large, knob-like, swollen region, which terminates in a thin, tapering, nematocyst-
bearing lash. The knob-shaped swelling is hollow and its cavity is connected with the general
gastrovascular system of the medusa by means of a slender tube which extends through
the entodermal core of the tentacle.” The basal bulbs of the tentacles are not large, and there
are no ocelli. , o

In addition to the 2 long tentacles, there are 2 small, tapering, rudimentary tentacle-
bulbs go° from the large tentacles. The velum is well developed. There are 4 straight, -
narrow radial-canals and a simple, narrow circular canal. The manubrium is flask-shaped, :
being narrower at its base than at its middle point. The mouth projects slightly beyond the
velar opening, and is a simple, round opening at the extremity of a long, tapering neck. The
gonads are within the wall of the manubrium. The entoderm of the stomach is yellow, and:
that of the distal bulbs of the tentacles yellow flecked with orange. The entoderm of the basal
bulbs of the tentacles is also tinged with yellow. : :

This medusa is occasionally found at Tortugas, Florida, in June. Occasionally a speci-
men is taken in which the normally rudimentary tentacles have developed so as to be nearly
as long as the pair of large tentacles, thus illustrating the imperfect line of separation between
Dicodonium and Sarsia. o :

Dicodonium jeffersoni Mayer.
. Plate 2, fig. 4; plate 3, fig. 1.
Dinema jeffersoni, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p- 30, plate 37, fig. 126.

The bell is dome-shaped, higher than a hemisphere, and about 0.75 mm. high. The
exumbrella surface is sparsely sprinkled with nematocysts. There are 2 short marginal
tentacles, and 2 rudimentary tentacle-bulbs. The tentacles are radially situated, and are
covered with numerous small wart-like clusters of nematocysts. There are 4 ectodermal
ocelli, 1 upon the outer side of each of the 4 tentacle-bulbs. The velum is well developed.
There are 4 straight, narrow radial-canals and a narrow circular vessel. The manubrium
is about as long as the depth of the bell-cavity. It is simple, cylindrical, and tube-like, and"
the mouth is a round opening at the extremity of a short, cylindrical neck. A simple canal_
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projects upward from the stomach into the gelatinous substance of the apex of the bell.
This is probably only the remnant of the connection between the medusa and its hydroid
stock. The gonad is ring-like, and encircles the stomach, leaving the short proboscis free.

The entoderm of the tentacles and tentacle-bulbs is of a delicate green or pink. The
enltocierm of the stomach is creamy pink. The ocelli are bright-red, and all other parts are
colorless.

This medusa is quite common at the Tortugas, Florida, in May and early June. Although
small, it appears to be mature, for sperm is often given off from the gonad of the males.

Dicodonium adriaticum Graeffe. : /
Dicodonium adriaticum, GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 351.

p

Bell 4 mm. high, 3.5 mm. wide, bell-shaped, with a small, conical, apicalzprojection.
2 long, radially placed tentacles, more than 12 mm. long, with large, thick, basal bulbs, each
with a large carmine ocellus upon the abaxial side of the bulb. 2 tentacle-bulbs at the bases
of the 2 radial-canals go° away from the large tentacles. These basal bulbs have small red
ocelli. - Each of these 4 ocelli are bordered by a ring of stiff sensory hairs. There are 4 small
interradial tentacle-bulbs without ocelli. Thus there are 2 long tentacles, and 6 rudimentar};
tentacle-bulbs. 4 radial-canals. Stomach short, thick, and 4-sided, with the gonads in the
stomach-wall. Mouth simple, with 4 lips. Found at Trieste, Adriatic Sea, in October.

Dicodonium dinema.
Sarsiella dinema, HartrauB, 1907, Nordisches Plankton, Nr.'Iz, p. 67, fig. 63.

_Bell oval, half-egg-shaped, 3 mm. high, 2 mm. wide. Exumbrella thickly besprinkled
with nematocysts. Only 2 tentacles, 180° apart. These are longer than the bell-diameter.
They have small basal bulbs, each with a reddish-brown ocellus. No trace of tentacle-bulb
or tentacles go° apart from the well-developed tentacles. Manubrium about 2 times as long
as the bell-height. Spindle-shaped and encircled throughout by the gonad. Manubrium
tentacles, and 4 radial-canals brownish-yellow. Found off the coast of Norway and in the
Mediterranean (?) Is this an abnormal young Sarsia with only 2 tentacles? Hydroid
unknown. Medusa rare. :

Genus SARSIA Lesson, 1843.

Sarsia, LEsson, 1843, Hist. Zooph. Acal., p. 333.—Acassiz, L., 1849, Mem. Amer. Acad., New Series, vol 224; 1862
Nat. _Hlst. U. S., vol. 4, p. 211.—WaocnzR, 1885, Wirbellos9en des Weissen Mee’res, p. 76.'7—'VAIfI;§FFEl\i’ 1889I; %:;;:
Anzeiger, Bd. 14, p. 442.—HarrraUE, 1897, Hydromedusen Helgolands, p. 454; 1907, Nordisches Plankton, Nr. r2
P- 7.—VON LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 582.—Crun, 1895, Bibliotheca Zoologica’
Bd. 1, Heft. 19, p. 4—GoxrTTE, 1904, Zool. Anzeiger, Jahrg. 27, p. 473. ’

Coryne+ Syndictyon, Acassiz, A., 1865, North Amer. Acal., p. 175.

Coryne (hydroid), Cavkins, 1899, Proc. Boston Soc. Nat. Hist., vol. 28, p. 336.

Codonium+ Sarsia+ Syndictyon, HarcxeL, 1879, Syst. der Medusen, pp. 13, 16, 20.

Syncoryne, Wersmany, 1883, Entsteh. Sexualzellen Hydromedusen, pp. 56, 216. h

Syncaryn; (hydr01c61), HarTAUS, 1905, Zool. Jahrbiichern, Suppl. 6, p. 524.—NurtiNG, 1901, Proc. Washington Acad. Sci.,
vol. 3, p. 165.

Syncoryne (medusa), Harerrr, 1904, Bull, U. S. Bureau of Fisheries, vol. 24, pp. 29, 30.

Syncoryne, Bepor, 1905, Revue Suisse de Zool., tome 13, p. 119 (citation of all references to 1850).

Syndicton, Acassiz, A., 1862, in L. Agassiz’s Cont. Nat. Hist. U. S., vol. 4, p. 340.—MavEr, 1904, Mem. Nat. Sci. Museum Brook-
lyn Institute, vol. 1, p. 7. . : ’ '

Stenyo, DujarpiN, 1845, Annales Sci. Nat., ser. 3, tome 4, p. 257.

The type-species of this genus is-Sarsia tubulosa of the northern coasts of Europe. This
medusa was first -described by Lesson, 1843. The hydroid form was first described by
Girtner, 1774, in Pallas’s Eleunch. Zooph., under the name of Coryne. Ehrenberg, Sars
and Allman introduced the name Syncoryne. Stauridia producta also gives rise to a medusa
which can not be distinguished from Sarsia.

GENERIC CHARACTERS.

+ Codonide with 4 long, simple, equally developed tentacles, 1 at the foot of each radial-
canal. The manubrium is tubular and surrounded by a ring-like gonad. There is an
ectodermal ocellus upon the outer side of each tentacle-bulb. There are no meridional
nematocyst-tracts upon the exumbrella.
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An apical projection of the bell may or may not be present; and there may or may not be
an axial canal extending upward from the stomach into this projection. The hydroid is
Syncoryne or Stauridia.

We use the name Sarsia in the sense defined by VanhoEen 1891 (Zool. Anzeiger, p. 442).

In 1862, 1865, A. Agassiz described, under the generic name Syndictyon, a Sarsia having
reticulate nematocyst-cells upon its exumbrella, and clusters of such cells upon its tentacles.
These are, however, only characters of immaturity and largely disappear in the full-grown
medusa, which is a true Sarsia in all respects. In 1879, Haeckel formed the genus Codonium
to include medus resembling Sarsia but distinguished by the possession of an apex upon
the bell into which a blindly-ending axial canal extends from the stomach. A bell-apex
and axial canal are characters which are acquired during growth in varying degrees by
almost all species of Sarsia, and are therefore not of generic value.

Two European and one American species of Sarsia produce medusz by asexual budding
from the tentacle-bulbs or from the walls of the manubrium. Chun, 1895 (Bibliotheca Zoo-
logica, Heft 19, fig. 2), showed that both ectoderm and entoderm of the manubrium take
part in the formation of these proliferating medusz; the entoderm of the manubrium forming
the entoderm of the daughter medusa, and the same being true of the ectoderm. Sarsia
prolifera Forbes, described and beautifully figured by Haeckel, 1879, under the name Codonium
codonophorum, produces medusa-buds upon its tentacle-bulbs.

The majority of Sarsia medusz are probably produced asexually by hydroids of the
genus Syncoryne, but at least one medusa identical with Sarsia is derived from the hydroid
called Stauridia Dujardin, 1843. Such meduse may conveniently be placed in a subgenus
Stauridiosarsia. A medusa which appears to be closely related to Sarsia is produced by the
remarkable parasitic hydroid H ydrichthys.

The generic name Syncoryne was restricted by Allman, 1871-1872, to desxgnate the
hydroid which produces the medusa Sarsza. The name Syncoryna was first proposed by
Ehrenberg, who applied it to hydroids now known as Clava, Coryne, etc., and in this old
sense it does not apply exclusively to the hydroid of Sarsia. By general consent, Allman’s
name has been accepted in this restricted sense, Calkins, 1899, being almost alone in main-

‘taining that the generic name of the hydroid should be Coryne.

The commonly accepted arrangement is to retain the old name Coryne to include hydroids
in which the reproductive elements are produced in fixed sporosacs growing upon the
hydranth, while Syncoryne applies to like hydroids which, however, produce free medusz.

Weismann, 1883, found that the germ-cells of both sexes of Syncoryne sarsii originate
in the ectoderm of the budding medusa, and do not wander from their place of origin, but
become mature in the free medusa. Goette 1904, finds, however, that in Sarsia the sperm
orlgmates and remains in the peripheral ectoderm of the manubnum of the medusa, but the

egg-cells, contrary to Weismann’s contention, originate in the entoderm of the medusa-bud
Wh1le it is still attached to the hydroid, but afterwards they migrate into the ectoderm of
the manubrium, where they mature.

Many of the species of Sarsia display considerable individual variability, the colors of
the manubrium and tentacle-bulbs ranging from green or yellow to red. An apical pro-
jection and an axial vessel above the stomach may or may not be developed, and the length
of the manubrium at maturity is subject to much variability. Moreover, the hydroids may
form densely or sparingly branched colonies in accordance with environmental conditions,
and as is well known in .§. mirabilis, free medusa are produced in early spring, whereas late
in the season the medusz mature while still attached to the hydroids. Much confusion has
been introduced into the synonymy of the genus, and different stages of the same medusa
have occasionally received different specific names.

Sarsia “nodosa” Busch, 1851, appears to be the young of some European Sarsia. The
exumbrella of very young medusa of Sarsia are usually besprinkled with nettling cells and
their tentacles bear prominent nematocysts, and Busch’s medusa displays both of these

characters. (See Hartlaub, 1907, Nordisches Plankton Nr. 12, p. 68, fig. 64.)
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S. tubulosa Lesson,

1843%.

S. mirabilis L. Agassiz,
1849+

S. eximia=Syncor-
yne eximia

Hincks, 1868.

S.radiata von
Lendenfeld.

S. conica=Codon-
ium conicum

Haeckel.

Shape and size of
bell in mm.

Character of 4 ten-|
tacles. Length
in terms of bell-

radius (r).

Shape and length
of manubrium
in terms of bell-
radius (r).

Gonads.

Color.

Where found.

Hydroid.

Egg-shaped. Hali-
ellipsoidal. roto
12 high, 6 to 8
wide. With or
without apical
projection.

Basal bulbs small;

each with abaxial
ocellus. Tentacles
about 47to 6 r

" long,and without
prominent clusters
of nettle-cells.

Narrow, cylindrical

at its base. Mid-
dle part cylindri-
cal, swollen by
gonad. Stomach
small, spindle-
shaped Mouth at
end of 'shért coni-
cal neck; as in
S. mirabilis.
Length 4 r.

Ring-like and de-

veloped over
nearly the whole
length of the

" manubrium, leav-

ing a short dis-
tance at both ends
free. No medusa-
buds.

Entoderm of stom-

ach green, bluish
lilac, or red.
Tentacle-bulbs
green, blue,orred.

Ocelli black.

North Atlantic

coasts of Europe
to Arctic Ocean.

Syncoryne sarsia

Loven. Hartlaub,
1905, describes
(this hydroid ?)
fromr Terra del

Fuego, Antarctic.

As in S. ;ubulosa, 7 to
10 high, 4 to 8 wide.

As in S. tubulosa.

Narrow tubular base.
Mid-region swollen and
«cylindrical. Line of
demarcation between
narrow, cylindrical,
basal, and wide middle
part very sharp.
Stomach swollen and
spindle-shaped and
near outer end of the
manubrium. Beyond
stomach there is a
short, tapering, narrow|
neck. Mouth is a
‘round opening. Total
length'3to 6 r. Average
4r. v
Thick ring’ entuchng
manubrium. Begin-
ning abruptly at a short
distance from base,
and extending to upper
part of stomach, leav-
ing both ends of man-
ubrium free.

Entoderm of stomach
usually green, some-
times green and red,
orred. Tentacle-bulbs
green or red. Ocelli
black.

From coast of New Jer-
sey northward to Arctic
Ocean. Coasts of Nor~
way, northern Russia,
Greenland, Alaska to
northern Chile along
Pacific coast to South
America.

Syncoryne “mirabilis”
L. Agassiz. S. reticu-
lata is a closely related
variety (see text).

Oval with quite
thick walls. 3
high, 2 wide.

Basal bulbs large,
with abaxial ocel-
luson each. Ten-
tacles about 4 r
long.

Cylindrical; wide
above, with nar-
row, short, tubular
neck above mouth.,|
Length about 2 r
or less.

Encircles manu-
brium from base
to mouth end,
leaving only short
neck above the
mouth free. N6
medusa-buds.

Entoderm of stom-
ach yellowish-
red to reddish-
brown or green.
Ocelli black in
young and red in
mature medusa.
Tentacle-bulbs-
red, or brownish-
red.

Coast of England,
Scotland, Helgo-
land, Norway,
Juneau, Alaska,
North Pacific

. (Nutting).

Syncoryne eximia,
Allman.

Serhi-ovate. 3

high,2.5 wide

Asin S. eximia®

As in S.eximia,
1.5 r long or
less. °

"As in S. eximia.|

Entoderm of
manubrium
and tentacle-
bulbs deep
brown.

New South

Wales, Aus-|

tralia.

Syncoryne radi-|
ata.

Barrel-shaped with
long pointed
apex. 12 high, 4
wide.

7 r long, with small
basal bulbs.

Spindle-shaped,
only 1.5t0 2 7
long. :

Encircles stomach,
leaving both ends
free.

Indian Ocean.

Unknown.

*Description based on accounts by European writers.
fDescription based on original observations of meduse found off southern coast of New England, United States,




50

A number of Syncoryne hydroids have been described which probably produce Sarsia
medusz, but are not known so to do. Among these may be mentioned Syncoryne crassa
Pictet, 1893 (Revue Suisse Zool., tome 1, p. 8), a small hydroid only 2 mm. high and rela-
tively thicker and shorter than §. pulchella of Allman, 1871 (Monog. Tubularian Hydroids,
p. 279, plate 6, fig. 3). Pictet’s hydroid comes from"Amboina, Malay Archipelago. It has.
30 to 40 short, knobbed tentacles, and the medusa-buds arise singly between the tentacles.

MEDUSA OF THE WORLD.

The hydrorhiza is net-like, and the hydroid is pale orange in color.

" Hartlaub, 1907, has made a masterly study of the genus Sarsia, and shows that the
species fall conveniently into two groups: the Eximia group, with short manubrium occupied
entirely by the gonad, which extends from its base to near the mouth, and the Tubulosa group,

Tabular Description of the Meduse of Sarsia.—Continued.

¢

G

S. pfolifera Forbes

S. gemmifera Forb.

S.hargitti=S. pro~

S. flammea Hart-

Sarsia  (Stauridio-

=S. - codono- =S. siphono- ducta Hargitt. laub, 1907. sarsia) producta=

phora Haeckel. phora Haeckel. Stauridia producta

(See text) . Wright, Hartlaub:
Shape and size of | Bell-shaped, with | Bell ellipsoidal. Pyriform. 1.5 high, | Oval. 12 high, 7 | Three-fourths-egg-

bell in mm. or without apical 8 high, 6 wide. 1 wide. wide. shaped. 10 high,

projection. 2.5 7 wide. )

to 8 high,3to 8

wide. . ) ]
Character of 4 ten-| Basal bulbs very | Well-developed Well-developed Tentacle tips knob- | Large basal bulbs

tacles. Length
in terms of bell-
radius (r).

Shape and length
of manubrium
in terms of bell-
radius (r).

Gonads.

Color.

Where found.

Hydroid.

large and wide,
with black orred
ocelli. Tentacles
. hollow, tapering.
2 to 6 r long; .
with clusters of
medusa-buds
upon their bases.
Spindle-shaped with
narrow neck and
simple, round ~
mouth-opening.
About 1.5 r long.

Encircling stomach.
Medusz pro-
duced asexually
upon the tentacle-
bulbs.

Entoderm of tenta-~
cles and stomach
yellow to sage-
green. Mouth or-
ange. Ocelli
brown. Tentacle-
bulbs contain red
entodermal pig-
ment.

English Channel to
Mediterranean.

Unknown.

basal bulbs with
abaxial ocelli.
Tentacles 47 long.

Very long, tubular,
with spindle-
shaped stomach
near outer end.
Mouth at extrem-
ity .of narrow
neck. Manubrium
8 r long.

Gonad (?)
Medusz produc-
ed asexually by
budding from
sides of manu-
brium. There may
be 10 to 22 or
more of these
budding medus=
upon manubrium
at one and same
time. Lawof bud-
ding discussed in
text.

Entoderm. of stom-
ach, tentacles, and
radial-canals or-
ange-yellow to or-
ange-red. Ocelli
black.

Atlantic coasts of
Europe, from
Norway south-
ward to Canary
Islands.

Unknown.

basal bulbs with
abaxial ocelli.
Tentacles 2r long,

Spindle-shaped at
both ends,narrow-
er and tubular in
middle. 2to 3 r
long. A circlet of
medusiform

gonads(=medusa-|

buds ?) near prox-

imal end of man-|

ubrium.

Gonad (?)
Medusiform buds
on stomach in cir-
clet near base.

Basal part of manu-
brium orange.
Distal end blue-
green. Tentacle-
bulbs orange,
edged with green.
Ocelli black.

No Man’s Land,
- near Woods Hole,
Massachusetts,

United States. A

single specimen

was found.
Unknown.

like. Shafts cover-
ed with broken
(partial) rings.
No ocelli.

Conical—spindle-
shaped, only two-
thirds as long as

" the depth of the
bell-cavity.

Ring-like, encirc-
ling the manu-
brium from its
base to near
mouth.

Entoderm fiery red
or orange.

Arctic Ocean.

with abaxial ocelli.
. Tentacles about 3|

" to 4 rlong.

Cylindrical, about
3 rlong.

,:Gonad at base of
stomach. No me-
dusa-buds.

Stomach brownish,

* gonads yellowish-

© white, tentacle-

" bulbs red. Ocelli
black.

Coast of Great
Britain to Helgo-
land.

Stauridia producta.
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with long, tubular manubrium with the gonad confined to a short length near its free outer
end. He states that the Eximia group are represented by such forms as Sarsia eximia,
brachygaster, flammea, barentsi, prolifera, angulata, and apiculata. The Tubulosa group are
represented by S. tubulosa, densa, decipiens, litorea, pulchella, frutescens, mirabilis, reticulata,
princeps, rosaria, etc. /

The genus Plotocnide Wagner, 1885, is defined by Hartlaub, 1907, as a Sarsia-like
medusa with nettle-cells upon the exumbrella. The gonad surrounds the manubrium from
the base downward. No ocelli. Hydroid unknown. It appears to me that unless it be
proven that the hydroid is different from Syncoryne, this genus should be merged with Sarsia.

Weismann, 1881 (Zool. Anzeiger, Bd. 4, p. 61), shows that the circulation of fluids
within the gastrovascular cavity of Coryne pusilla is aided by the rhythmical contraction of
the walls of the gonophore. The systole and diastole are not always of equal duration, but
each ranges from 60 to 75 seconds. Thus the circulation in certain hydroids may be aided
by periodic peristaltic contractions as well as by the movement of cilia.

Annandale, 1907, Journal and Proc. Asiatic Society of Bengal, vol. 3, finds Syncoryne
filamentata, sp. nov., developing free meduse and growing in brackish pools of one-third
the salinity of sea water at Port Canning, Lower Bengal. The mature medusa is unknown.

T abular Dé:tription of the Meduse of Sarsia~—Continued.

S. rosaria= Coryne
rosaria A. Agassiz,
1865.

S. minima von
Lendenfeld.

S. brachygaster
Grénberg,
1898.

S. angulata
Mayer.

S. gracilis
Browne, 1902,

S. princeps
Haeckel, 1879.

Shape and
size of bell
in mm.

Character of
4 tentacles.
Length in
terms of
bell-radius

-

Basal bulbs large;

Oval, with small
apical projection.
15 to 30 high, 10
to 15 wide.

each with abaxial
ocellus. Tentacles
3 to 4 r long.
Basal bulbs
flanked by pads
of nettle-cells.

Ovate. 3 high,
2.5 wide.

'

Tentacles about
2.5 r long.

Three-fourths-
egg-shaped,
widest above
the middle. 15

to 18 high, 8 |-

to 10 wide.
Basal bulbs
large with a
small abaxial
ocellus. Ten-
tacles 3 to 4
rlong.

Half-egg-shap-
ed. 3 high,
2.8 wide. 4-
sided in con-
traction.

Basal bulbs
large, with well-|
developed ab-
axial ocellus.
Tentacles 2 7

_long.

Cylindrical,
thick-walled.
5 high, 3 wide.

Ocelli on basal
bulbs. Each
tentacle 3 r

" long, termina-
ting inanema-

tocyst-knob.

Two-thirds as

Conical with thin.
walls. 28to 40
high, 15 to 30
wide.

Basal bulbs
elongate, con-
ical,and flanked
by pad-like clus-
ters of nemato-
cysts. Each bulb
bears small ab-
axial ocellus.
Tentacles 8 r
long.

Shape and Spindle-shaped, AsinS.rosaria. | Asin S.eximia: | Shaped as in S. Tubular, cylin-
length of only 1.5to 2 rlong. rosaria. r to long as the drical, with a
manubrium one-twelfth r| depth of the round mouth~
in terms of long. bell-cavity. opening 4 r
bell-radius long.

&) |

Gonads. Encircles stomach, | AsinS.rosaria. | Asin S. eximia. | Asin S.rosaria. | (?) As in S. rosaria.
leaving both ends
free. No medusa-|
buds.

Color. Entoderm of stom- | Entoderm Entoderm . of | Entoderm  of | (?) Entoderm of ten-
ach ranges from brown. stomach and stomach and tacle-bulbs and
yellow to pink or ’ tentacle-bulbs|  tentacle-bulbs manubrium pur-
reddish-brown to orange-red. robin-egg ple. Ocelli
purple. Tentacle-| Ocelli black. blue; never black.
bulbs yellowish- red. Ocelli

- ) brown to red. deep-brown.

Where found. | Pacific coast of | Port Jackson, | Spitzbergen and | Bahamas 'to Stanley Harbor, | Greenland and

- North America,| New South Greenland, in|  Tortugas, Falkland Ts- Spitzbergen, in
southern Califor-| Wales, Aus- summer. Florida. Win-| lands. summer.
nia to Puget tralia. ter to mid-
Sound. " summer. .

Hydroid. Syncoryne rosaria | Syncoryne min- | Unknown. Unknown. (&) Unknown.

A. Agassiz and /| ima. Syncoryne sar- '
Fewkes. sii  Hartlaub,
1905(?) Is
this medusa a
young Slab-
beria ?
Yo
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Sarsia tubulosa Lesson.

Syncoryna sarsii (hydroid), Loven, 1835, K. Vet. Acad. Handl. fér Ar., p. 275, plate 8, figs. 7-10. g L

Oceansa tubulosa (medusa), Sars, M., 1835, Beskriv og Jagtt., p..25, plate 5, fig.11. ‘Also: -Syncorine sarsii, 1846, Fauna littor.
Noveg., part. 2, p. 2, tab. 1, figs. 1-6. ¢ : ‘ .

Syncoryne sarsit, LovEN, 1837, Archiv. fiir Naturgesch., Jahrg. 3, p. 321, taf. 6, fig. 25.,—WrIsmann, 1883, Entsteh. Sexualz¢llen
bei Hydromedusen, Jena, pp. 56, 216.—GARSTANG, 1894, Journal Oxford Club, vol. 2, No. 30, p. 7.—CITRON, 1902,
Archiv. Naturges., Jahrg. 68, pp. 1, 26, taf. 1, 2 (sensory cells of tentacles).—Hincxs, 1868, British Hydroid Zoophytes,
p- 52, plate 7, fig. 3—AvrrmaN, 1872, Monog. Tubularian Hydroids, p. 275. .

Syncoryne sarsi and Sarsia tubulosa, BxpoT, 1905, Revue Suisse de Zool., tome 13, pp. 120, 147 (all literature 1835~1850).

Sarsia tubulosa, Lesson, 1843, Hist. Zooph. Acaléphes, p. 333.—Scuurze, 1873, Ueber den Bau von Syncoryne Sarsii, p,- 14,
taf. 3.—RomaNEs, 1885, Jellyfish, Star-fish, and Sea Urchins, etc., International Scientific Series, vol. 49 (reactions to
stimuli).—L1Nxo0, 1905, Zool. Anzeiger, Bd. 28, p. 212.—~HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 19, figs. 10-16.—
Brownz, 1903, Bergens Museums Aarbog, No. 4,-p. 9; 1895, Proc. and Trans. Liverpool Biol. Soc., vol. g, p. 246.

Sarsia tubulosa, Sars, 1835==Sarsia macrorhyncha, Buscr, 1851; Browxe, E. T., 1903, Proc. Royal Soc. Edinburgh, vol. 23,

. 758, ’

Syncorgne fgravata, Hincxs, 1868, Hist. British Hydroid Zooph., p. 53. )

Sarsia tubulosa+ S. macrorhyncha, HarckrL, 1879, Syst. der Medusen, pp. 16, 19. °

Sarsia tubulosa+ S. pulchella, Forexs, 1848, British Naked-eyed Meduse, pp. 55, 57, plate 6, figs. 2, 3.

Coryne pusilla, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 340. .

(?) Syncoryne Sarsii, HarrLauB, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 525, fig. F (hydroid.from Terra del Fuego). \

Sarsia macrorhyncha, Busca, 1851, Beobach. wirbell. Seeth., p. 10, taf. 3, figs. 7-10; taf. 4, figs. 1,.2. L -

15. 5.
F16. 13.—“Sarsia litorea,” after Hartlaub, in Nordisches Plankton. -

F16. 14—“Sarsia decipiens,’ after Hartlaub, in Nordisches Plankton. : .
Fi6. 15—“Syncoryne gravata,” after Hincks, in British Hydroid Zoophytes—probably hydroid of Sarsia mirabilis.

This medusa is found off the English coast early in the spring, but it disappears before
August. It is evidently an Arctic species, is abundant off the northern coasts of Europe,
and is found off Iceland. It is very closely related to, if not identical with, the American
§. murabilis, but may possibly be distinguished by its more slender and higher bell, its very

- long manubrium, and its somewhat shorter tentacles. All of these characters are, however,
very variable in Sarsia mirabilis, and 1 have become convinced that the American and
European forms are at most only varieties, one of the other. For details see the tabular.
description of medusz of Sarsia. o '

Romanes, 1885, carried out many interesting physiological experiments upon this
species, and showed that its ocelli are organs for the perception of light. The medusa is
sensitive only to rays between the red and violet, and is strongly attracted by the light. . The
smallest part of the bell-margin is capable of initiating and maintaining the rhythm of the
bell, but if the margin be entirely removed all pulsations of. the bell instantly cease, while

the cut-off margin continues to pulsate. Stimulation of the subumbrella of the bell causes’

contraction of the manubrium (proboscis), and indeed the bell, when deprived of its margin,

still responds by contractions to all sorts of stimuli, chemical, thermal, electrical, or mechan-

ical, although sustained rhythmical pulsation is never resumed.

The hydroid is Syncoryne sarsii, which is common in shallow water along the coasts from

England to Norway. The polypites are spindle-shaped and elongate and have about 12 to
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16 short tentacles which arise at irregular intervals from their sides. Each of these tentacles
ends in a knob-like cluster of nematocysts. The 2 or 3 medusa-buds arise from the sides of
the polypite between the tentacles. The stems of the hydroid are quite smooth, sparingly
branched, and about 12 to 15 mm. high. The stems are translucent, slightly horny in color, and
the polypites are light-red.

I can not determine any well-defined distinctions between S. sarsiz and S. mirabilis,
excepting that in §. sarsii the medusa-buds appear always to arise from near the middle of
the sides of the polypite between the tentacles, whereas in §. mirabilis the medusa-buds arise
from near the dase of the polypite at or below the level of the lowest zone of tentacles.

Hartlaub has given excellent figures and descriptions of a number of medusa which are

closely related to Sarsia tubulosa, if not mere varieties of the latter. These are §. patterson:
Haddon, §. frutescens Allman, §. decipiens Hartlaub, S. litorea Hartlaub, and S. pulchella
Forbes. (See Hartlaub, 1907, Nordisches Plankton, Nr. 12, pp. 29, 30, 32, 36; figs. 20-225,
23, 24, 28, 29.) 1 hesitate to quote these as distinct species, for I have observed the same

or nearly the same variations among individuals in swarms of S. mirabilis at Nahant, Woods-

Hole, and Newport on our coast. A statistical study, or better still, a study of the respective
hydroids, is required before we can hope to determine these so-called ““species” with certainty.

Garstang, 1894, observes that the hydroid of §. tubulosa gives rise to dimorphic medusz,
as does §. mirabilis on the coast of New England, where early in the spring the medusz
are set free, whereas in May they mature while still attached to the hydroid.

~

Sarsia tubulosa Lesson, variety Sarsia mirabilis L. Agassiz.
Plate 3, figs. 2, 4, and §; plate 4, figs. 1 and 2.
LITERATURE RELATING. TO THE AMERICAN VARIETY OF SARSIA TUBULOSA.

Sarsia mirabilis, Acassiz, L., 1849, Mem. Amer. Acad., New Ser., vol. 4, P- 224, platés 4, §—StiMpson, 1853, Marine Invert.
Grand Manan, p. r1.—~Hagcker, 1879, Syst. der Medusen, p. 17.—~Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard
Coll., vol. 8, p. 141, plate 3, figs. 11, 12.—LEVINSEN, 1893, Vid. Meddel. Nat. For. Kjsbenhavn (5), Bd. 4, p. 143.—Bir-
uLa, 1896, Annuaire Musée Zool. Imp. Sci. St. Pétersbourg, tome I, p. 332.—Hartraus, 1907, Nordisches Plankton,
Nr. 12, p. 37, figs. 30~40.—L1Nk0, 1900, Mém. Acad. Sci. St. Pétersbourg, sér. 8, vol. 10, No. 4, p. 11, taf. 1, figs. 1-12
(structure of ocelli); 1905, Zool. Anzeiger, Bd. 28, p.212; 1900, Traveaux Soc. Impériale des Nat. St. Pétersbourg, tom.
29, p. 15I.

Sarsia mirabilis (medusa), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 211-217; vol. 3, Ibid., plate 18, figs. 15-25a.

Sarsia glacialis, M6rcu, 1857, Beskriv af Grénland, p. ¢3.

Coryne mirabilis (hydroid), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 185~211, plates 17-19;. vol. 3, Ibid., figs. 1-16,
plate 17; figs. 1-14, plate 18; figs. 1~27, plate 19. ;

Coryne mirabilis, Acassiz, A., 1865, North Amer. Acal., p. 175, figs. 282-285.—Carxins, 1899, Proc. Boston Soc. Nat. Hist.,
vol. 28; p. 336.

Oceania tubulosa, GouLp, 1841, Invert. of Mass., p. 348.

Syncoryne mirabilis, Ariman, 1871, Monog. Tubul. Hydroids, p. 278 —HaRrGITT, 1904, Bulletin Bureau of Fisheries U. S., vol.
24, p-30, plate v, fig. 1; 1901, Amer. Naturalist, vol. 35, p. 578, fig. 33; 1903, Science, vol. 16; p. 344 (variations).—
HarTraus, 19035, Zool. Jahrbiichern, p. 526; Zool. Jahrb., Syst. Abth., 1901, Bd. 14, p. 356.—TorrEY, 1902, Univ.
California Publications, vol. 1, p. 31.~NurrING, 1901, Bull. U. S. Fish Commission, vol. 19, pp. 328, 372, figs. 3, 81.

(?) Syndictyon angulatum (young medusa), MursacH and SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 168.

(?) Sarsi barentsit (young red-colored medusa), Linko, 1905, Zool. Anzeiger, Bd. 28, p. 214 (north of Russia).

(?) Euphysa tentaculata (abnormal medusa with only 3 well-developed tentacles), Linxo, 1905, Zool. Anzeiger, Bd. 28, p. 214
(Barents Sea, North Russia).

Syncoryne densa, HarTLaUB, 1897, Wissen. Meeresuntersuch. Komm. Meere. Kiel, Helgoland, Neue Folge, Bd. 2, p. 452, taf.
165, figs. 4, 11; taf. 16c, figs. 7, 8 (hydroid forms dense tufts). Also: Sarsia sp., HarTraUE, 1896, Verhandl. Deutsch.
Zool. Gesell., Leipzig, Bd. 6; Vers., p. 182 (meduse with branched manubria); 1907, Nordisches Plankton, Nr. 12, p. 26,
figs. 17-19, 22a (hydroid and medusa).

The following description is derived from a study of medusz and hydroids obtained
off the southern coast of New England, United States.

Adult medusa.—Bell is half-egg-shaped, about 7 mm. in height and 4 mm. in diameter.
There is no apical projection, and the gelatinous substance is not very thick at the aboral
pole and becomes successively thinner near the margin. There are 4 long, highly contractile
tentacles, one at the base of each radial-canal. ‘The surface of each tentacle is covered with
prominent nematocyst-cells, which are clustered especially at the outer end of the tentacle.
Each tentacle arises from a well-developed basal bulb which contains a single ectodermal
ocellus upon the outer nerve-ring on the abaxial side of the tentacle-bulb. According to
Linko, 1900, the ocellus is composed of a cup-shaped invagination of densely pigmented
ectodermal cells between which there are spindle-shaped bipolar nerve-cells. The ento-
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dermal core of the tentacle is hollow, and its lumen is continuous with the gastrovascular’

system of the medusa. The ectodermal cells of the tentacle-bulb are very thick and are
probably nervous in function. The velum is well developed, being wide and thin. There

are 4 straight, slender radial-canals, and a simple, narrow, circular tube. A short, blindly-. .
ending tube extends upward from the base of the stomach into the gelatinous substance of the.

bell. The entodermal cells of this small projection are several layers thick. The manubrium
is long and extends far beyond the velar opening. Its proximal part is slender and tubular,
but in its outer parts it is much distended by the genital products and consists of a long,

wide, cylindrical tube. The line of demarcation between the narrow and the wide part of.

the manubrium is very sharp. The mouth is a simple opening at the extrémity of a short
flask-shaped proboscis, and the lips are studded with nematocysts. The mature genital pro-
ducts are found in the ectoderm of the distal part of the manubrium. The entoderm of
the manubrium is usually green, but occasionally it is red. The entoderm of the tentacle-
bulbs is either red or green, and in some individuals the entoderm of the’ bulb is red while
the ectoderm is green. '

’

Fic. 16.—“Syncoryne pulchella.”’

F1c. 17.—“Syncoryne frutescens”

The above figures aré after Allﬁaan, in Ray Society, 1871-72.

Hydroid and young medusa.—The hydroid stock is ' Syncoryne mirabilis. The stems
are attached by a creeping stolon. They are about 15 millimeters ini height and branch
profusely. The main stems'and also the side branches terminate each in a single polypite.
The stems are incased in an unannulated chitinous perisarc, which terminates sharply at
the bases of the polypites. Each polypite is fusiform and has about 12 to 18 tentacles which
arise in 3 or more indefinite whorls from the sides of the polypite. These tentacles are not
long, but are quite contractile. Each terminates in a knob-shaped cluster of nematocyst-
cells. The mouth of the polypite is a simple round opening situated at the extremity of a
conical proboscis. Medusa-buds are developed upon the sides of the polypites immediately
below the tentacles, near the lower base of the polypite. Each polypite bears I to 4

medusa-buds in various stages of development. In Massachusetts Bay the breeding season-

begins early in March and lasts until the end of May. During March the medusa-buds
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develop 4 long tentacles, and are set free in an immature state, but during the last half of ",
the breeding $eason they fail to develop tentacles, or give rise to mere short lashes upon their
basal bulbs; and they become.sexually mature while attached to the hydroid, the manubrium
of each bud being greatly distended with the genital products. This observation was first
made by L. Agassiz, 1862 (pp- 189, 203), and has been confirmed by us in hydroid stocks
obtained in Swallow’s Cave, Nahant, Massachusetts. Plate 3, fig. 5, is derived from one
of these sexually mature medusa-buds found upon a hydroid on May 8, 18¢97. It will be
observed that the manubrium of the bud is distended with sperm, while the tentacles are not
developed. In this connection it is interesting to observe that Pennaria and Podocoryne
carnea sometimes give rise to medusz which are sexually mature at their time of liberation,
while in other stocks of the same species the medusz are set free in an immature condition.
Garstang, 1894, observes the same phenomenon in the European §. sarsii.

This hydroid of our Sarsza is very abundant, from March until May, in Massachusetts
Bay, where it appears to grow equally well both in pure sea-water and in the brackish mouths
of rivers. The medusz appear in great numbers on the southern coast of New England

Fig. 18.—Hydroid and medusa of “Sarsia densa,” after Hartlaub, in Nordisches Plankton.

between February and April. 'They become rare during May, and are not seen during the
summer months. - The hydroid extends northward to the Greenland coast, but has not been
recorded from Beaufort, North Carolina, or farther south. Linko and Birula, 1896, found
it in the White Sea, and Linko, 1903, records it from the eastern parts of Barents Sea between
Kanin and Kolgujew Islands. Calkins, Torrey, and Hartlaub have found this medusa
along the Pacific coast of America as far south as Chile. I believe Syncoryne densa Hartlaub
from Helgoland to be an environmental form of § mzrabilis. ]

We have observed an abnormal medusa of Sarsia mirabilis in which a single well-
developed tentacle arose from the side of the manubrium at the point of juncture of the long
tubular basal region and the gemmiferous part of the manubrium. (See plate 4, fig. 1). This
abnormal tentacle was studded with clusters ‘of nematocyst-cells. It lacked a basal bulb
and had no ocellus. Asexual budding of meduse from the walls of the manubrium is not
known in Sarsia mirabilis. Meduse of Sarsia with~branched manubria are described by
Hartlaub, 1896, 1907.

Professor Hartlaub finds that in Sarsia mirabilis the stomach is confined to the distal
end of the manubrium and the gonad is confined to the mid-region of the manubrium above
the stomach.. Both the proximal and distal ends of the manubrium lack the gonad. On the
other hand, in S. brachygaster and §. eximia there is no differentiated stomach-region, and
the gonad may extend over the whole, or nearly the whole, length of the manubrium.
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The chief and possibly only well-marked point of difference between the forms S. mira-
bilis and §. tubulosa is that in the hydroid of §. mirabilis the medusa-buds arise from near
the base of the polypite, whereas in the hydroid of §. tubulosa they arise from points higher
up on the sides of the polypite, between the tentacles. ‘

Fic. 19-—S8arsia eximia, after Hartlaub, in Nordisches Plankton.
Fic. 20.—Syncoryne eximia, after Allman, in Ray Society, 1871-72. HydroidJand young medusa.

r,\“_w,_‘,m“wr SR
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Sarsia mirabilis var. reticulata.

Plate 4, figs. 3 and 4; plate 5, fig. 6.

tyon reticulatum, A. AGASSIZ in L. Acassiz’s, 1862, Cont. Nat. Hist. U. S., vol. 4, p. 340.—Acass1z, A., 1865, North Amer.
Acal., p- 177, figs. 290=300. ) |
Syncoryne reticulata, ALiMaN, 1871, Monog. Tubul. Hydroids, p. 283. ) 1
Syndictyon reticulatum, HaxckeL, 1879, Syst. der Medusen, p. 2x. i
(2) Syndictyon reticulatum, Maas, 1893, Ergeb. der Plankton-Expedition, Bd. 2, K. c., p. 67.

(?) Sarsia turricula, McCrapy, 1857, Gym;. Charleston Harbor, p. 36, plate 8, figs. 6-8.

S};ncaryﬂe reticulata, HLARGITT, 1904, Bulletin Bureau of Fisheries U. S., vol. 24, p. 30.

Sarsia reticulata, HARTLAUE, 1907, Nordisches Plankton, Nr. 12, p. 45, figs. 41-43.

(?) Sarsia pulchella, ALLmax, 1871, see Hartlaub, 1907, Nordisches Plankton, Nr. 12, p. 34, fig. 27 (abnormal twin medusz,
fig. on p. 109).—SPaGNoOLINY, 1876, Catalogo Acalefi Mediterraneo, p. 18, tav. 2, figs. 1, 2

Syndic

i
|

Adult medusa.—Bell ellipsoidal in shape, being about 4 mm. in height and 3.5 mm. in
diameter. No apical projection. Gelatinous substance quite thick at the aboral pole, but
thin at the bell-margin. There are 4 long, highly contractile tentacles, 1 at the base of each
radial-canal. Surfaces of these tentacles covered with prominent nematocyst capsules. Basal
bulbs of tentacles well developed and each one contains an ectodermal ocellus upon its outer
side. Velum wide and thin. There are 4 straight, narrow radial-canals, and a slender circular ‘
vessel. Manubrium short and club-shaped, and does not extend far beyond the velar opening. :
Mouth a simple, round opening. Genital products developed along the greater part of the
length of the manubrium. The entoderm of the manubrium and tentacle-bulbs is brick-red. i

H ydroid and young medusa—Smaller than Coryne mirabilis, being not more than-3 mm.
in height. Stems slender and hardly ever branch, excepting in old specimens, which some- ;;
times give rise to a single branch near the base of the stem. Polypites large and club-shaped, '
and having several whorls composed of 8 to 10 short tentacles. The medusz develop
among the tentacles near the proximal base of the polypite. When set free the young medusa
is remarkably large, being about 1.5 mm. in diameter. The bell is covered with reticulated
clusters of nematocyst-cells (plate 4, figs. 3, 4) which are especially numerous near the bell-
margin above the circular canal. Some of these nematocyst-cells are large and round, while.
others are narrow and long. The tentacles are thickly covered with helically arranged clusters
of nematocyst-cells.. These cells (plate 4, fig. 4) are ellipsoidal in shape and are mounted
upon a short basal pedicel. Each cell gives rise to a long, sharp-pointed, sensitive hair. The ‘
nematocyst thread lies coiled in a helix within the cavity of the cell. As the medusa becomes i
mature the reticulated nematocysts disappear from the surface of the exumbrella and the
nematocysts upon the tentacles become less prominent. This medusa is found upon the New C 1
England coast from April until June. It is distinguished from Sarsia mirabilis only by its
nematocyst-covered tentacles and exumbrella and its small hydroid. It appears also to be
constantly brick-red, while S. mirabilis is highly variable in color. It is often impossible
to distinguish mature medusz of §. reticulata from those of §. mirabilis. It is possible that
the §. pulchella of Spagnolini, 1876, from Naples, Italy, is identical with §. reticulata.

Sarsia eximia Boehm.

Coryne eximia, ALLMAN, 1859, Annals and Mag. Nat. Hist., ser. 3, vol. 4, p. 141; 1864, Ibid., vol. 13, p. 357.
Syncoryne eximia, Hincks, 1868, Hist. British Hydroid Zooph., p. 50, plate 9, fig. 2.~—Arrman, 1871, Monog. Tubul. Hydroids,
p- 282, plate 5. i
Sarsia eximia,I;BOEHSM, 1878, Jena. Zeitschrift fiir Naturw., Bd. 12, p. 191, taf. 6, figs. 7-26; taf. 7, figs. 1-6.—(In part), Haxrc- :
xrr, 1879, Syst. der Medusen, p. 17.—HarrLAUB, 1894, Wissen. Meeresuntersuch. Kommis. Meere. Kiel, Helgoland,
Ser. 2, Bd. 1, p. 187.
: Syncoryne eximia (hydroid), NurTinG, 1901, Proc. Washington Acad. Sci., vol. 3, p. 166, plate 14, figs. 3, 4.
i Sarsia eximia, BROWNE, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 756 (hydroid and! medusa).—Brocx, 1905, Bergens
Museums Aarbog, No. 11, p. 4.
Sarsia eximia=S. bretonica,” HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 8, figs. 1, 24, 2b (full list of recent literature). - Tt
Syncoryne eximia, BROWNE, 1907, Journal Marine Biol. Association, vol. 8, p. 37-(growth of the hydroid). PR

This form is found.off the coasts of Great Britain, Helgoland, Shetland Islands, Norway,
and Juneau, Alaska (Nutting). For details of the medusa, see tabular description of the
medusz of Sarsia. '

The hydroid is about 30 .mm. high, forming a bush-like cluster of profusely branched
stems; the branches are short and simple and arise very irregularly from the main stems,
and are usually faintly ringed at their points of origin. The main stem is usually unringed,
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except at its base, and is quite smooth. - The polypites are very elongate spindle-shaped,
and have about 16 to 24 short, knobbed tentacles arrangéd in 4 to 6 somewhat irregular
verticils. The medusa-buds arise singly upon short peduncles near the bases of the tentacles
of the lower verticils. The entoderm is red to reddish-brown and the stems are yellow.

Browne found that confinement in an aquarium under somewhat unnatural conditions
caused the hydroid to grow rapidly and to form stolons, these being developed from branches
which touched the glass sides of the aquarium.
He also discovered that the medusa becomes
mature in from 7 to 10 days after being set free
from the hydroid. Later,in 1907, Browne found
that one of these hydroids placed in a glass tube
with a constant current of water passing through
it grew in length from 14 to 77 mm. in the course
of g days, and developed branches having a total
length of 500 mm. The hydroid was fed upon
copepods.

Sarsia radiata von Lendenfeld.

Sarsia radiata, von LENDENFELD, 1884, Zool. Anzeiger, Jahrg. 7,
p- 584; 1884, Proc. Linnean Soc. New South Wales, vol.

9, pp- 583, 635; plate 20, figs. 31, 32; plate 3% figs. 1—4.
Medusa.—Bell semiovate, slightly higher
than broad, 3 mm. high, 2.5 mm. wide. 4 ten-
tacles,each about 1.5 times as long as bell-height,
and with large bulbs about half as wide as the
manubrium. ° Ocelli (1) Velum wide. 4 straight
radial-canals. Manubrium cyhndrlcal half as
long as the bell-height. The gonad incases the
sides of the manubrium from theinner apex of
the bell-cavity to near the mouth. No medusa-
- buds. Entoderm of manubrium and tentacle-
bulbs deep brown. Other parts colorless. v
Hydroid.—The hydrocauli arise from a
creeping hydrorhiza which anastomoses in a
very open network. The perisarc terminates
with an oblique elliptical margin at the base
of each hydranth, and the hydranth is provided
with- a muscle at this point which enables it to
bend downward and “shut up ™ as if it were the
Fic. u.——];?alrsizz eximia, from life, by the author. Mouse- blade of a penknife_ The hydranths are spindle—
ole, Comall, England, Nov. 14, 1907 shaped, narrow, and elongate; and are, includ-
ing their hydrocauli, 3 to § mm. high. They have 6 to 8 verticils, each of 4 tentacles, situated
in 4 meridional lines, go® apart. These tentacles are 2ll knobbed at their ends. The hydranths
which produce medusae are shorter than the sterile polypites. The medusz bud out from the
lower half of the polypite between the tentacles. The entoderm is intensely brown in color,
and the perisarc 1s bright brownish-yellow. Other parts colorless. Found on the coast of
New South Wales, Australia. The medusz are produced in April and May.

Sarsia conica.
Codonium conicum, Harcxer, 1880, Syst. der Medusen, p. 634.

Bell barrel-shaped with conical apex one-third as long as the sides of bell. 12 mm. high,
4 mm. wide. 4 tentacles longer than bell-height, and W1th small oval basal bulbs. The
manubrium is half as long as the depth of the bell—cav1ty The stomach is subspherical and
swollen by the encircling gonad. The mouth is at the end of a short, cylindrical throat-tube
which is free of gonads. Color (?) There is a long axial canal above the stomach. Indian
Ocean. Briefly described, without figures, by Haeckel.
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Sarsia rosaria Haeckel.

Coryne rosaria, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 340.—Acassiz, A., 1865, North Amer. Acal., p. 176, fig 289.

Sarsia rosaria, Harckrr, 1879, Syst der Medusen, p. 18

Sarsia rosaria= Syncoryne rosaria, Fewkes, 1889, Amer. Naturalist, vol. 23, p. 597, plate 25, fig. 7; text-figs. 8, 9 (hydroid?).

Syncoryne occidentalis, Fxwxes, 1889, Bull. Essex Inst., Salem, vol. 21, No. 7, p. 99, plate 3, figs. 2, 3.

(?) Syndictyon angulatum, MursacE and SHEARER, 1903, Proc. Zool. Soc London, vol. 2, p. 168.

Godonium apiculum, Mursace and SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 165, plate 17, fig. 1; plate 22, figs. 4, 5;
1902, Annals and Mag Nat. Hist., ser. 7, vol. 9, p. 72.

Sarsia apicula+ S. rosaria, HarrLAUEB, 1907, Nordisches Plankton, Nr. 12, pp. 17, 50, figs. 9, 45.

Bell 15 to 30 mm. high, 10 to 15 mm. wide, with fairly thick walls and small apical
rojection. 4 equally developed, radially placed tentacles 1.5 to 2 times as long as bell-height.
The basal bulbs of these tentacles are large and are flanked on either side by a large nemato-
cyst-pad. Each tentacle-bulb bears an abaxial ocellus. There are 4 slender, straight-edged
radial-canals and a narrow ring-canal. The velum is well developed. Manubrium short and
spindle-shaped, and mouth about at the level of the velar opening. There is a short axial
canal above the stomach. The gonad encircles the stomach, leaving both ends free. No
medusa-buds. The colors are quite variable as in other species of Sarsia. The tentacle-
bulbs range from yellow through red to brownish-red, and the stomach is yellow, pink, or
reddish-violet to purple.

This is the most abundant Sarsia along the Pacific coast of the United States. It occurs
in great swarms in San Francisco Harbor in spring; and in Victoria Harbor, Puget Sound,
in ]uly

The hydroid is Syncoryne rosaria found by A. Agassiz and Fewkes in shallow water .
attached to piles of wharves. Each tentacle terminates in a knob, and the hydroid is a true
Syncoryne: - :

Sarsia minima von Lendenfeld.

Sarsia minima, voN LENDENTELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, pp. 584, 915, plate 21, figs. 34, 35.

Bell'of medusa 3 mm. high and 2.5 mm. wide with ““a long manubrium like the northern
Sarsiz.” It is therefore readily distinguished from Sarsia radiata, which has a short manu-
brium. §. minima has a spindle-shaped, nearly cylindrical manubrium which extends for
about half its length beyond the velar opening. The 4 marginal tentacles are somewhat
longer than the bell- -height and are covered with rings of nematocysts. The entoderm of
the stomach is pale brown, other parts colorless.

Hydroid —The stems are 2 to 3 mm. high and arise from a creeping, slightly branched,
non-anastomosing hydrorhiza. The perisarc which invests the hydrorhiza and hydrocauli is
irregularly annulated or wavy throughout, and terminates at the bases of the hydranths in
a transverse margin. The hydranths are slender, spindle-shaped, 0.6 to 0.8 mm. long, and
with 8 to 12 irregularly scattered tentacles, all of which are knobbed at their ends. When
they produce buds they become stouter, and are so thickly covered by the budding medusz
“that nothing of their bodies remains visible.” The perisarc is reddish-brown.

This hydroid is found at Port Jackson, New South Wales, Australia, overgrowing Obelia
geniculata, on buoys and submerged ropes. The medusz are produced in April and May
Von Lendenfeld did not obtain any mature medusz.

Sarsia brachygaster Gronberg.

Sarsia brackyga&ter, GroNBERG, 1898, Zoolog. Jahrb., Abth. Syst., Bd. 11, p. 459, taf. 27, figs. 3, 4—HarTLAUB, 1907, Nor-
disches Plankton, Nr. 12, p. 11, fig. 3.

- Bell 15 to 18 mm. high and 8 to 10 mm. wide and three-fourths-egg-shaped, the greatest
breadth being above the middle. 4 radially situated tentacles, each being about twice as
long as the bell-height. Basal bulbs of these tentacles well developed, and a single very
small ocellus upon ‘the outer side of each bulb. Manubrium cylindrical, and two-thirds
as long as height of bell-cavity. Mouth situated at extremity of a short cylindrical neck.
The gonad is tubular and surrounds the stomach. No medusa-buds. The manubrium,
gonads, tentacle-bulbs, and tentacles are orange-red. The ocelli are black.
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Gronberg found this species at Spitzbergen in summer, and he also identified it among

a collection of medusz from Jakobshavn, Greenland, where it appears to be rarer than at
Spitzbergen.
: Sarsia angulata Hartlaub.

Plate 5, fig. 1; plate 6, fig. 3.

Syndictyon angulatum, Ma¥ER, 1900, Bull. Mus. Comp. Zool. at Harvard College., vol. 37, p. 5, figs. 6-8, plate 3; 1904,
Memoirs Nat. Sci. Brooklyn Institute Museum, vol. 1, No. 1, p. 7, plate 1, fig. 6.

Non Syndictyon angulatum, MursacH and SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 163.

Sarsia angulata, HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 16.

Bell 3 mm. high; half-egg-shaped, with moderately thick walls. Becomes almost square
in cross-section when contracted. There are 4 slender tentacles with fairly thick spindle-
shaped ends. These tentacles are each about as long as bell-height and their distal halves are
tapering and are armed with nematocysts. The basal bulbs of the tentacles are not very large,
and each one bears an ocellus formed by a cup-like invagination of ectodermal cells. The velum
is large, and the radial-canals and circular vessel are of fine caliber. The manubrium is
spindle-shaped with a narrow tubular cesophagus and without an aboral projection. It is
about two-thirds as long as the height of the bell-cavity. The gonad encircles it, extending
from the base to near the mouth, leaving the throat-tube free. The entoderm of the tentacle-
bulbs and manubrium is robin-egg blue, while the ocelli are deep-brown, almost black. All
other parts are hyaline. This medusa is abundant
in the Tongue of the Ocean, Bahama Islands, in June
and July, and was found at Turks Island in January.
It is rare at Tortugas, Florida.

Sarsia gracilis Browne.

Sarsia gracilis, BROWNE, 1902, Annals Mag. Nat. Hist., ser. 7, vol. 9, p. 275.
(? ?) Syncoryne sarsii (bydroid), HarTraus, 1905, Zoolog. Jahrbiichern,

Suppl.‘ 6, p. 523, fig. F.

Bell 5 mm. high, 3 mm. wide; cylindrical, with
moderately thick walls and quadrangular margin.
4 tentacles, about as long as the bell-height, and end-

. ing each in a large knob containing nematocysts. An
ocellus on the basal bulb of each tentacle. Manu-
brium about two-thirds as long as the depth of the
umbrella cavity. Color (?) Gonads (f) Found at
Stanley Harbor, Falkland Islands, by Vallentin, and
briefly described without figures by Browne. The
hydroid, Syncoryne sarsiz, described by Hartlaub from
southern Terra del Fuego, may be the stock of this
medusa. ,

The medusa may be a young Slabberia (1)

Sarsia princeps Haeckel.

Codonium princeps, HarckeL, 1879, Syst. der Medusen, p. 13, taf.1,figs. 1,2-

Sarsia princeps, HarckeL, 1879, Ibid., p. 655—LiNko, 1905, Zool. An-
zeiger, Bd. 28, p. 212.—BROWNE, 1903, Bergens Museums Aarbog,
No. 4, p- 8, plate 1, fig. 1; plate 3, fig. 4—HarTLAUE, 1907, Nor-
disches Plankton, Nr. 12, p. 47, fig- 44.

Codonium princeps, LEVINSEN, 1893, Vid. Meddel. Nat. For. Kjébenhavn
(5), Bd. 4, p. 143 —GRONBERG, 1898, Zoolog. Jahrb., Abth. Syst.,
Bd. 11, p. 458, taf. 27, figs. 1, 2.

Bell thin-walled and conical, about 25 to 40 mm.
high, and 15 mm. wide. There is a short, conical,
apical projection. There are 4 tentacles with long
conical basal bulbs. The shafts of these tentacles

F16. 22.—8arsta princeps, after Hartlaub, in . .
Nordisches Plankton. are very contractile, three or four times as long as

7

5
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the bell-height, and covered with alternately arranged, wart-like clusters of nematocysts. A
small ocellus is situated on the outer surface of each tentacle-bulb near the bell-margin. There
are also 2 globular swellings, one on either side of each tentacle-bulb adjacent to bell-margin.
The velum is narrow. There are 4 narrow, ragged-edged radial-canals and a slender circular
canal. A short axial canal extends upward from the stomach-cavity into the gelatinous
substance of the apical projection of the bell. The manubrium is long and cylindrical, and
extends for about oqe—third of its length beyond the velar opening. The mouth is a simple
opening without prominent lips. A single, short, tubular gonad is developed upon the sides
of the manubrium. The manubrium, gonads, and tentacle-bulbs are purple. The ocelli
are black.

This species is found off the coasts of Greenland and Spitzbergen, where it appears to
be common. Gronberg, 1898, found it to be abundant at Spitzbergen, and Linko, 1g03,
found it to be common in Barents Sea, north’of Lapland; Russia. It is the largest known
Sarsia. Gronberg’s description is based upon the study of living medusz. Hartlaub also
gives an excellent figure of the medusa, which we reproduce.

24.

F16. 23.—8arsia prolifera, from life, by the author. Mouse-
hole, Cornwall, England, Nov. 8§, 1907.
Tr6. 24.—Sarsia codonophora, after-Haeckel, 1879.

Sarsia prolifera Forbes.

Sarsia prolifera, Forrrs, 1848, British Naked-eyed Medusa, p. 59,.plate 7, fig. 3.—Buscs, 1851, Beobacht. wirbellos. Seeth.,
p: 4, taf. 1, figs. 1~6.—BEDOT, 1905, Revue Suisse de Zool., tome 13, p. 147 (all literature to 1850)—~HaRTLAUB, 1907,
Nordisches Plankton, Nr. 12, p. 15, figs. 7, 8. .

Syncoryne prolifera, Ariman, 1871, Monog. Tubularian Hydroids, p. 83, fig. 38. .

Codonium codonophorum-+ Sarsia prolifer, HAECKEL, 1879, Syst. der Medusen, pp. 14, 18, taf. 1, fig. 3.

Sarsia codonophora, Harcxer, 1880, Ibid., p. 655. . :
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In 1848 Forbes described this medusa from Penzance Bay, southern England, where
it was abundant in August, 1846, and in 1879, and where 1 found it in November, 1go7.
Haeckel describes that which may prove to be the same species from the Mediterranean. The
points of difference between the two medusz will be brought out in the following description.

The bell is bell-shaped; in Forbes’s medusa (fig. 23) 3 mm. wide and 4 high; in Haeckel’s,
(Aig. 24), 8 mm. wide and 8 mm. high. Forbes’s medusa lacks an apical projection, while
Haeckel’s has a short, conical, pointed apex. Also, in Forbes’s medusa there was no axial
canal above the stomach while in Haeckel’s there was a narrow, axial vessel. Moreover,
in Haeckel’s medusa the margin of the bell flares outward, while in Forbes’s specimen this is
not the case.

It is well known to students of the Anthomedusz that apical projections and- axial canals
are exceedingly variable, and may be absent or present in individuals of the same species.
The outward flaring of the bell may be brought about through contraction. Haeckel’s medusa
appears to be merely a large, highly-colored specimen of §. prolifera- Forbes.

The 4 marginal tentacles are 1 to 3 times as long as the bell-height. Their basal bulbs
are large and tapering and about as wide as they are long. The tentacles taper gradually
from base to shaft and are hollow. Clusters of 1 to 3 medusa-buds at a time are developed
upon the tentacle-bulbs immediately below the bell-margin. When set free these medusz
are already producing another asexual generation of medusz upon their tentacle-bulbs.
The 4 radial-canals and ring-canal are straight and very narrow. The manubrium is spindle-
shaped and nearly as long as the bell-height in Haeckel’s, but not half so long in Forbes’s
medusa. The mouth is at the end of a narrow neck and is a simple, round opening. The
stomach is encircled by the gonad, leaving the base and the throat-tube free. -

Entoderm of tentacles and manubrium yellow to orange or sage-green. Each tentacle-
bulb bears a prominent ectodermal brown-colored ocellus.

If it be true that Forbes’s and Haeckel’s forms are identical the medusa must range from
southern England to the Mediterratean. It appears to be rare and its hydroid is unknown.

Allman, 1871 (p. 83, fig. 38), gives a figure of a2 medusa which closely resembles Forbes’s
Sarsia prolifera.

I found numerous specimens of this medusa off Mousehole, Mounts Bay, Cornwall,
England, early in November, 1go7. They accord well with the descriptions of Forbes
and of Busch. The entoderm of the manubrium and tentacle-bulbs was sage-green; the
tips of the tentacles light reddish-brown, and occasionally there was some reddish-brown
pigment in the central entoderm of the stomach. The gonad encircled the stomach,leaving both
ends of the manubrium free.

Sarsia gemmifera Forbes.

Sarsia gemmifera, ForBES, 1848, British Naked-eyed Medusz, p. 57, plate 7, fig. 2.—Crux, 1895, Bibliotheca Zoologica, Heft
19, Pp- 4, 7, taf. 1, figs. 5, 6 (law of development of medusa-buds).—BrownE, 1905, Proc. Roy. Soc. Edinburgh, vol: 23,
p- 757—BrocH, 1905, Bergens Museums Aarbog, No. 11, p. 4.

Codonium gemmiferum+ Sarsia siphonophora, Harcxrr, 1879, Syst, der Medusen, pp. 13, 20, taf. 1, fig. 4.

Codonium gemmiferum, BEpOT, 1905, Revue Suisse de Zool., tome 13, p. 132 (citation of literature to 1850).

Purena gemmifera, HarTrAUB, 1907, Nordisches Plankton, Nr. 12, p. 58, figs. 54-58.

This medusa is found off the Atlantic coasts of Europe from Norway southward.
Haeckel’s Sarsia “siphonophora™ from the Canary Islands is probably another name for the.
same species. .

. When young the medusa produces medusa-buds upon its manubrium. These arise in
a spiral line, one following the other, down the sides of the manubrium. The oldest of the
primary medusa-buds is nearest the base (uppermost) and the youngest nearest the mouth
of the manubrium.

These primary medusa-buds are attached to the sides of the manubrium by short pedicels,
and secondary and tertiary médusa-buds arise from the sides of these pedicels. Thus when
the oldest (uppermost) original medusa-bud is set free, the secondary bud upon its pedicel
remains attached to the manubrium and continues to develop, and when it in turn is set free
the tertiary bud completes its development; this process takes place with each and every
one of the series of buds.

This successive freeing of the three series of buds produces various appearances at different
periods of time, and in this manner we may explain the condition observed by Haeckel, 1879,
in Sarsia ““siphonophora,” where the buds appeared in two series, the oldest and largest of
the upper series being at about the middle of the manubrium, while the oldest of the lower
series was near the base of the stomach. Forbes, 1848 (plate 7, fig. 2 ¢), shows an intermediate
stage in the budding process, and an early stage is shown by Chun, 1895 (fig. 25 a). The
law of succession in development of the medusa-buds is clearly demonstrated by Chun.
Both ectoderm and entoderm of the
manubrium take an equal share in the
formation of the budding medusz.

For details of the character of the
medusa, see tabular description of the
medusz of Sarsia.

Haeckel failed to observe the sec-

~ ondary and tertiary medusa-buds upon
the pedicels of the budding medusz in
his Sarsia siphonophora, but this is
probably due to an oversight, for in all
other respects his medusa appears to be
identical with S. gemmifera Forbes.

The gonad develops at the distal
end of the manubrium after the budding
process has ceased. Possibly there may
be 2 or more ring-like gonads? (See
Hartlaub, 1907.) If this be the case
the medusa may be identical with

Dipurena fertilis Metschnikoff, 1871.

Sarsia hargitti.

Coryne producta, HarGyTT, 1902, American Natural-
ist, vol. 36, p. 550, fig. 3. .

Syncoryne producta, HARGITT, 1904, Bulletin Bureau
of Fisheries U. S., vol. 24, p. 30, plate 1,fig. 1.

A medusa called Sarsza producta is
produced by budding from the hydroid
of Stauridia producta Wright; and as
this name takes precedence over that
of Hargitt’s medusa, it is necessary to

_rename the American species.

Bell 1.5 mm. high, and 1 mm. wide.
Apex dome-like and rounded, and sides
slightly compressed. Bell-cavity only
about half as deep as the height of the
bell. There are 4 long, equally devel-
oped tentacles with large basal bulbs,
each with a large, ectodermal ocellus.
Velum well developed. The 4 radial-
canals are narrow, straight, and smooth-

Fi. 25.—Sarsia gemmifera, showing law of budding. After Chun, in  e€dged. The manubrium projects far
: Bibliotheca Zoologica, Heft 19, taf. I, 1895 beyond the Velar Openlng’ but 1S cap_

A, early; B, later stages of the process of budding. able of great contraction. Its terminal

part is bulb-like, while the basal portion is spindle-shaped and bears a whorl of medusi-

“form gonads. The stomach gives rise to a blunt, dome-shaped aboral projection. The

mouth is a simple, round opening. The basal part of the manubrium is orange, and its
free end blue-green. The tentacle-bulbs are orange, edged with delicate green. The ocelli
are black. A single specimen was found by Hargitt at Woods Hole, Massachusetts, on August
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10, 190I. It is distinguished from all other American species of Sarsia by its medusiform
gonads borne upon the manubrium (text-fig. 26). It is not known whether medusz are set
free from the manubrium of the parent medusa.

Sarsia flammea Hartlaub.

Sarsia eximia (in part), Harcrer, 1879, Syst. der Medusen, p. 17.
Sarsia flammea, Lingo, 1905, Zool. Anzeiger, Bd. 28, p. 212.—HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 12, figs. 4-6.
(literature); 1903, Zool. Centralblatt, p. 22.

Bell high oval, 12 mm. high, 7 mm. wide, walls quite uniform and of moderate thickness.
4 tentacles, with well-developed, simple basal bulbs without ocelli. Tentacle tips slightly
enlarged club—hke Nematocysts over distal halves of tentacles arranged in prominent, broken
rings. 4 slender, straight radial-canals. Manubrium thick, conical, spindle-shaped; only
two-thirds as long as the depth of the bell-cavity. No axial-canal above the stomach. Gonad
ring-like, encircling the manubrium from base to near the mouth. Stomach and tentacle-
bulbs light fiery-red or orange.

From the Arctic Ocean.

26.

F16. 26.—38arsia hargitti, after Hargitt, in Bull. U. S. Bureau of Fisheries.
Fi6. 27~8arsia flammea, after Hartlaub, in Nordisches Plankton. Showing arrangement of nemato-
cyst clusters on tentacles.

Separated from Sarsia eximia and §. brachygaster by its lack of ocelli, and from §.
brachygaster also by its smaller size. The best description is that of Hartlaub, 19o7. Hydroid

unknown. It is possible that this may be the medusa of the parasitic hydroid called
Hydrichthys mirus Fewkes.

Genus SARSIA, Subgenus STAURIDIOSARSIA nov. subgen.

Stauridium, HARTLAUB, 1895, Zeit. fiir wissen. Zool., Bd. 61, p. 142; 1907, Nordisches Plankton, Nr. 12, p. §2.

CHARACTERS OF THE SUBGENUS.

Medusa similar to Sarsia, but the hydroid is Stauridia, not Syncoryne.
The name Stauridia should not be apphed to ‘these medusz, for it was first used by
Dujardin, 1843, to describe a hydroid which gives rise to a Cladonema medusa. It may be

well to apply the new generic name § tauridiosarsia to hydroids which resemble Stauridia,
but produce Sarsia-like medusz. .
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Sarsia (Stauridiosarsia) producta.

Non Stauridie, DUJARDIN, 1843, Ann. Sci. Naturelles, sér. 2, tom. 20, p. 370.
Stauridia producta, Wricnr, 1858, Edinburgh New Philos. Journ., sér. 2, p. 283, plate 7, figs. 6-8.
Stauridium  productum, Hincks, 1868, British Hydroid Zoophytes, p. 68, plate 12, figs. 1, 1 a—HarTrAUB, 1895, Zeit. fiir

wissen. Zool., Bd. 61, p. 142, taf 7, figs. 1-19; taf. 8, figs. 1-4; taf. 9, figs. 1, 2, 6; 1907, Norchsches Plankton, Nr.

12, p- 53, figs- 47-50-

The medusa is a Sarsia, but the hydroid is similar to Stauridia, and differs from §yn-
coryne, the hydroid of Sarsza, in that there is a basal circlet of simple, knobless tentacles;
whereas all of the tentacles of Syncoryne terminate in knobs. The tentacles of Stauridia

28. 29.

F16. 28.—S8arsia producta, after Hartlaub, in Nordisches Plankton.

Frc. 29.—Medusz of “Sarsia producta,” natural size; after Hartlaub, in Nordisches Plankton.

Fi6. 30— Stauridium productum,” after Hincks, in British Hydroid Zoophytes. Hydroid and young medusa.
are of two sorts—the simple, short, stiff, tapering, knobless basal circlet, and above them
several circlets of knobbed tentacles which arise from the sides of the hydr anth. In Syncoryne,
on the other hand, we find only knobbed tentacles. Thus two distinct genera of hydroids
produce.one and the same genus of medusa. Moreover, Dujardin, 1843, discovered that the
hydroid which he called “Stauridie” produces the medusa Cladonema radiatum.

As the name Stauridia is preoccupied by Dujardin to designate the hydroid of Cladonema
it can not be applied to the medusa of Stauridia producta. 1 therefore call the medusa of
Stauridia producta by the name Sarsia producta, thus indicating its relationships when in
the reproductive stage.

The medusa Sarsia producta, which is produced by the hydroid Stauridia proa’ucta may
be described as follows:

Bell 10 mm. high, 7 mm. wide, three-fourths-egg-shaped, with thick, gelatinous walls.
4 equally developed, radially placed tentacles; 1.5 times aslong as the bell-height. Tentacle-
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bulbs large, each with an abaxial, ectodermal ocellus. Manubrium cylindrical, with about
one-third of its length extending beyond the velar opening. A short, conical axial canal above
the stomach. Gonad extends from the base to the distal end of the manubrium. No medusa-
buds. Stomach brownish, gonads yellowish-white, tentacle-bulbs and axial canal red.

Helgoland and British coasts. ’

The hydroid has a thin-branching hydrorhiza, from which a number of club-shaped
hydranths arise singly. These hydranths are each about 2 mm. long, with a proximal circlet
of 4 to 6 short knobless tentacles, and above 2 or 3 more or less irregular circlets of large
knobbed tentacles, usually with 4 tentacles in each circlet. The medusa-buds are produced
from the sides of the hydranth above the basal circlet of tentacles. The hydranths are red.
The hydroid and medusa are described in detail by Hartlaub, 18g5. ’ ’

The English and Helgoland forms differ considerably and they may be regarded as
varieties one of the other (see Hartlaub, 1895, p. 157). The hydrorhiza of the English form
anastomoses, while that of the Helgoland hydroid branches sparingly and does not anasto-

: mose. In the English form the
knobbed tentacles are in whorls of
4 each, whereas in the Helgoland
hydroid there areoften 5, occasionally
6, tentacles in each whorl. In the
English form the medusz are said
to arise from the bases of the ten-
tacles, while in the Helgoland form
they arise from the sides of the
polypite between the knobless basal
circlet and the lowest circlet of
knobbed tentacles. Finally the Hel-
goland medusa has a largeaxial canal
above the stomach, and this appears
to be absent in the English medusa.

Genus HYDRICHTHYS Fewkes, 1888.

Hydrichthys, Fewxes, 1888, Bull. Mus. Comp.
Zool. at Harvard Coll., vol. 13, p. 224;
1888, Annals and Mag. Nat. Hist., ser. 6,
vol. 1, p. 364.—HaraiTT, 1904, Bull. U. S.
Bureau of Fisheries, vol. 24, p. 32.
(?) Plotocnide, HarTLAUB, 1907, Nordisches Plank-
© tom, Nr. 12, p. 68.

|
1
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GENERIC CHARACTERS.

The medusa resembles Sarsia,
but is without ocelli upon the ten-
tacle-bulbs. The mature medusa has
not been determined. The hydroid is
firmly attached to the side of a fish
(Seriola zonata), and is probably
parasitic, and degenerate in many
respects. All of our knowledge of
this remarkable form is derived from
Fewkes, 1888. It differs widely from
-all other known forms of Tubularian

T hydroids.

mature medusa we must remain in
doubt concerning its true place in
our classification. It is possible that
Sarsia flammea Hartlaub may be the mature stage of this medusa.

Fre. 31~Young meduse of Hydrichthys mirus, from Fewkes, in Bull.
Museum Comp. Zool. at Harvard College.

In default of knowledge of the |
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Hydrichthys mirus Fewkes.

Hydrichthys mirus, FEWKES, 1888, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 13, No. 7, pp. 224-232, plates 4, 5, 7 figs;
1888, Ann. and Mag. Nat. Hist., ser. 6, vol. 1, p. 364; 1888, Proc. Boston Soc. Nat. Hist., vol. 23, p. 391.—~Harairr,
1904, Bulletin Bureau of Fisheries U. §., vol. 24, p. 32. ‘

Medusa.—The adult medusa is undetermined, but may possibly be Sarsza flammea. The
most advanced medusz reared by Fewkes had the following characters: Bell rounded,
without apical projection, and in form somewhat fuller than a hemisphere. Size (?) Outer
surface of bell besprinkled with nematocysts. Bell-walls of moderate thickness, becoming
thinner near the margin. There are 4 long, equally developed, radially situated tentacles,
with long, tapering basal bulbs which lack ocelli. The 4 radial-canals are broad and straight
and there is a simple, narrow, circular vessel. Manubrium cylindrical and about half as long
as the depth of the bell-cavity. Mouth surrounded by 4 simple lips (). The entoderm of
the manubrium is yellow and orange, while that of the tentacle-bulbs is orange. Other parts
of the medusa are colorless.

F16. 32 ~Hydroid of Hydrichthys mirus,from Fewkes,
in Bull. Museum Comp. Zool. at Harvard College.

Fish bearing hydroid, and a magnified part of hydroid
itself.

|
\

Young medusa.—When first detached from the hydroid the medusa has but two diametri-
cally opposite tentacles, and is more active in its movements than it is when it acquires four
tentacles. This may, however, have been due to the injurious effects of confinement.

H ydroid —The hydroid was found by Fewkes firmly attached to the side of a small fish,
Seriola zonata. The hydroid colony arises from a basal network of tubes which forms a
plate-like hydrorhiza embedded under the scales of the side of the fish, upon which it is probably
a parasite. This basal network gives rise to tubular gonosomes and also to filiform, flask-
shaped bodies, which recall the spiral zooids of Hydractinia, excepting that they appear to
have a terminal mouth-opening. ‘

The medusa-bearing gonosomes are conical and gradually taper from base to summit,
where there may be a terminal opening. Irregularly distributed side branches arise from the
main axis of the gonosome, and most of these give rise to medusa-buds. These side branches
are usually simple, although occasionally they branch. They are hollow and in communi-
cation with the entodermal cavity of the main stem. '

Clusters of medusa-buds in various stages of development arise from the ends of the
branches. When set free these medusz have but 2 tentacles, but later 2 more tentacles develop.
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_ All parts of the hydroid stock are highly contractile and the gonosomes and zooids are
without chitinous sheaths. ' '

The hydroid is colorless, but the medusa-buds are reddish and orange in color. The .‘

terminal parts of the flask-shaped zooids are also pigmented with reddish-orange.

A single stock of this hydroid was found by Fewkes in Narragansett Bay, Rhode Island,
attached to a fish, Seriola zonata, in August, 1887. The fish was swimming near the surface
and was apparently but little injured by the presence of the parasite.

It is interesting to observe that Alcock, 1892 (Annals and Mag. Nat. Hist., ser. 6, vol. 10,
p. 207, 1 fig.), has discovered a hydroid of the genus Stylactis which is commensal upon a
fish, Minous inermis. This hydroid, however, produces no medusz. ‘

Genus EUCODONIUM Hartlaub.
Eucodonium, HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 71. by

The type species is Eucodonium browner Hartlaub=Dipurena sp. Browne, from the
British Coast.
GENERIC CHARACTERS.

Codonidz with 4 equally developed, radially placed tentacles, each of which terminates
in a distal knob. Stomach mounted upon a gelatinous peduncle. Hydroid unknown.

This genus is distinguished from Sarsia and Slabberia by the gelatinous peduncle upon
which the stomach is placed. It is distinguished from
Dysmorphosa by the terminal knobs of its tentacles and
by its ring-like gonad.

Eucodonium brownei Hartlaub.

Dipurena sp., BRowne, 1896, Proc. Zool. Soc. London, p. 473, plate 16, fig. 2.
_ Eucodonium brownei, HarTrAUE, 1907, Nordisches Plankton, Nr. 12, p.71,fig. 67.

Bell pyriform, thin-walled, 1 mm. wide. 4 radially
placed, slender tentacles with small basal bulbs. Ten-
tacles twice as long as the bell-height and with scattered
nematocysts along their lengths, and each with a large,
Fro. 33— Evsadonium brownei, atee Browss swollen, ‘nematocyst-.bearmg knqb at outer end o_f tentacle.

e ZooL, Sec. London. » Noocelli. Velum wide. 4 straight, narrow radial-canals.

Fi6. 34.—Hydroid of Ectopleura dumortierii, Stomach short, mounted upon a conical, gelatinous

?r}ffﬁl ?“{gP;: aff}fr Hincks in Brit-  peduncle. Mouth a simple, round opening at about the

160 Bycroic Zoophytes. level of the velum. Medusa-buds arise from the sides of

the stomach. The tentacle-bulbs are blackish, stomach and terminal knobs of the ten-

tacles, dull dark-brown. Found at Plymouth, England, in September. Gonads(?) This
is a young medusa, but we can not refer it to any known mature form.

Genus ECTOPLEURA L. Agassiz, 1862 (sens; amend.).

Tubularia dumortieri, Vax BeNEDEN, 1844, Mém. Acad. Belgique, tome 17, p. 50, plate 2.

Ecwpleura, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 343.—Acass1z, A., 1865, North Amer. Acal., p. 191.—Hazcker,
1879, Syst. der Medusen, p. 21.—Frwxzs, 1882, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 9, p. z95; 1883, Bull.
Mus. Comp. Zool. at Harvard Coll,, vol. 11, p. 85, plate 1, fig. 11.—ArLMAN, 1871, Monog. Tubul. Hydroids, p. 423.—
Hincks, 1868, British Hydroid Zooph., vol. 1, p. 123.—VANHSFreN, 1891, Zool. Anzeiger, p. 443.—HARTIAUE, 1894,
Wissen. Meeresuntersuch. Komm. Deutsch. Meere Kiel, Abth. Helgoland (1), Bd. 1, p. 188; 1907, Nordisches Plankton,
Nr. 12, p. 93.—BROWNE, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 748:

This genus was founded by L. Agassiz, 1862, the type species being E. dumortier: which
was first described by Van Beneden, 1844, from the coast of Belgium under the name T ubu-
laria dumortieri.

GENERIC CHARACTERS.

Codonida with 2 or 4 simple, unbranched tentacles situated at the bases of 2, or of all,
of the 4 radial-canals. 8 longitudinal rows of nematocysts extend from the 4 tentacle-bulbs
over the surface of the exumbrella to the apex of the bell. The manubrium is short and blunt,
and the mouth is a simple, round opening. The hydroid is Ectopleura, and is closely
related to Tubularia. :
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The discovery of Ectopleura pacifica and E. minerva makes it necessary to amend the
generic definition to include medusz with 2 as well as with 4 tentacles.
Ectopleurais distinguished from Zanclea by its unbranched tentacles.

Ectopleura -dumortieri L. Agassiz.
Plate 3, figs. 4, 5; plate 6, figs. 1, 1/, 2.
LireraTURE RELATING To TEE EUuroPEAN MEDUSA.

Tubularia dumortieri, VAN BENEDEN, 1844, Mém. Acad. Belgique, tome 17, p. 50, plate 2.—JomunsTon, 1847, Hist. British
Zoophytes, p. 50, plate 7, figs. 1, 2

Ectopleura dumortieri, Acassiz, L. 1862, Cont. Nat. Hist. U. S., vol. 4, p. 342.

Ectopleura dumortieri, Hincks, 1868, Hist. British Hydroid Zoophytes, p. 124. :

Ectopleura dumortieri, ALLMaN, 1871-72, Monog. Tubularian Hydroids, p. 424.—Bbuy, 1879, Jena. Zeitschrift fiir Naturw.,
Bd. 12, p. 198, taf. 7, figs. 10-13.—Hagckzer, 1879, Syst. der Medusen, p. 22.

Non Ectopleura dumortieri, GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 354.

Ectopleura dumortieri, HarTLAUB, 1894, Wissen. Meeresuntersuch. Komm. Meere Kiel, Helgoland (x), Bd. 1, p. 188.—BrownE,
1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 748. .

Ectopleura dumortieri, HarrLAUE, 1907, Nordisches Plankton, Nr. 12, p. 94, figs. 90, 91.

Tubularia dumortieri, Beor, 1905, Revue Suisse de Zool., tome 13, p. 126 (citation of literature, 1844-48).

LiTERATURE RELATING TO THE AMERICAN MEebUSA.

Ectopleura ochracea, A. Acassiz, in L. Agassiz’s 1862, Cont. Nat. Hist. U. S., vol. 4, p. 343.—Acassiz, A., 1865, North Amer.
Acal., p. 191, figs. 320-323—HaEckEL, 1879, Syst. der Medusen, p. 22.—Fewxes, 1882, Bull. Mus. Comp. Zool. at Har-
vard College., vol. 9, p. 295, plate 1, figs. 13, 16, 35, 36.—~NurTING, 1901, Bull. U. 8. Fish Commission, vol. 19, p. 373, fig.
82.—HarGITT, 1904, Bulletin Bureau of Fisheries U.S., vol. 24, p. 32, plate 2, fig. 1.—Acassiz, A., and Woopworrs, 1896,
Bull. Museum Comp. Zool. at Harvard College., vol. 30, p. 149, plate 6, fig. 6 (photograph of the medusa). s

Ectopleura, sp., HARGITT, 1908, Biol. Bulletin, vol. 14, p. 106, figs. 8-11. ’

The finding of the hydroid of our American Ectopleura ““ochracea” leads me to believe

that there are no specific differences between the European and American forms, and that
both should be called Ectopleura dumortieri, this being the older name. Hartlaub, 1907,
however, believes that E. dumortier: is smaller and has somewhat thicker bell-walls than
E. ochracea, but our American medusa varies considerably in these respects, as do also speci-
mens which I captured in the English channel in 1907. o

The following description is based upon a study of large numbers of specimens obtained
at Newport, Rhode Island, United States.

Adult medusa.—The bell is pyriform and is about 3 mm. high and 2.5 mm. wide. The
gelatinous substance is very thick and is especially so at the aboral pole. 8 longitudinal lines
of nematocyst-cells extend over the surface of the exumbrella from the basal bulbs of the
4 tentacles to the bell-apex, where they meet in a point. There are 4 equally developed,
short tentacles with large basal bulbs. The outer surface of these tentacles is thickly covered
with nematocyst-cells, and their distal ends are coiled in a close helix. Velum narrow. There
are 4 narrow, straight radial-canals and a simple, narrow, circular tube. The manubrium
is fusiform and extends not more than two-thirds the distance from the inner apex of the
bell-cavity to the level of the velar opening. There is no peduncle, and the mouth is a simple
round opening, the edge of which is armed with clusters of nematocysts. A short, blunt,
axial canal is often seen projecting upward from the stomach into the gelatinous substance
of the apex of the bell. The gonads are developed in the ectoderm encircling the stomach.
In brilliant specimens the tentacle-bulbs are yellow with a red core. )

The middle region of the entoderm of the manubrium is lilac-colored, the upper part
delicate yellow, and the lower end red or pink, but very often the medusa is dull purple or
dull brownish-purple. _ :

Hydroid —The hydroid shown in plate 6, figs. 1, 1’ was found in August, in Newport
Harbor, Rhode Island, at a depth of about 10 fathoms. It is a Tubularian belonging to
the family Hyboconide Allman, and is apparently identical with Tubularia (Ectopleura)
dumortier; of Van Beneden, 1844. '

The hydroid is about 25 mm. in length, and was found clinging to the stems of Obelia.
The stems of the Ectopleura are isolated. Most of them are simple and unbranched, but
occasionally they give rise each to a single side branch near the lower end. The lower end of the
Ectopleura is coiled around the stem of the Obelza in a close helix. The stem of the Ectopleura

6 .
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is covered by a delicate investment of per1sarc which displays a number of small annulations
near the upper end. The stem terminates in a single, large polypite, which is broad and
flask-shaped. The mouth is situated at the extremity of a tubular proboscis, and is sur-
rounded by a single verticil of about 16 short, flexible tentacles. In addition to these there is
another verticil of about 24 long, fleshy tentacles at the wide base of the polypite. These long
tentacles are not very contractile. They taper gradually from base to end. The tentacles
at the base of the polypite are about three times as long as are those surrounding the mouth.
The medusa-buds are borne in numbers on short, branching peduncles which arise from the
sides of the polypite in a zone immediately above the basal tentacles. When set free each
medusa has 4 short tentacles, and the 8 longitudinal rows of nematocysts upon the exumbrella
are well developed. The ectoderm of the stem of the hydroid is a delicate, fleshy-yellow and
the entodermal core is flesh-colored pink. The entoderm of the polypite is fléshy-pink and
ellow.
g This medusa is ‘very common throughout the summer in Narragansett and Buzzard’s

Bays, and on the southern coast-of New England east of New Haven, Connecticut. It has
¥S, g

not been taken north of Cape Cod. It has been recorded from Beaufort, North Carolina, and
I found it in Winyah Bay, South Carolina, but it has not been taken either at Charleston,
South Carolina, or at the Tortugas, Florida. It is found in the English Channel and off the
North Sea coasts of England, Scotland, Holland, and Germany. As in America, it appears to
be abundant only in a few localities. I found several specimens of this medusa in the English
Channel in October, 1907, and they appear to be identical in all respects with medusz from
the southern coast of New England, in America. Hargitt has recently discovered the hydroid
at Woods Hole, Massachusetts.

Ectopleura minerva Mayer.
Plate 3, fig. 3.

Ectopleura, sp., Frwxss, 1883, Bull. Mus. Comp. Zool. at Harvard College, vol. 11, p. 85, plate 1, fig. 11.
Ectopleura minerva, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 38, p. 31, plate 16, fig. 38; plate 37, fig. 123.
(?) Ectopleura dumortieri, GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 354

This medusa has 2 well-developed and 2 rudimentary tentacles, instead of 4 equally
developed tentacles as-in the northern species of Ectopleura.

Bell 2.5 mm. high and pear-shaped, with a well-developed apical projection. Bell-walls
of moderate thickness. 8 rows of nematocyst-cells' extend from the 4 tentacle-bulbs to the
apex of the bell. There are 2 well-developed tentacles and 2 small tentacle-bulbs. There
are 6 to g separate wart-like swellings upon the outer side of each of the 2 large tentacles.
These swellings are crowded with nematdcysts. Basal bulbs of tentacles small and without
ocelli. There are 4 straight, narrow radial-canals and a slender, ¢ircular vessel. The velum
is well-developed. Manubrium pear-shaped and about two-thirds as long as the depth of the
bell-cavity. It is wider near the middle than at either end.” The mouth is'a simple, round
opening. A s1mple short, conical style-canal extends upward into the apical pro;ectlon of
the bell.

The entoderm of the manubrium and tentacles is a dehcate purple, swhile the supporting
lamella of the bell is of a decided green. There are a large number of brilliant yellow spots
in the entoderm of the radial-canals and tentacle-bulbs. o

This form is rare at Tortugas, Florida. It was found by Fewkes at the Bermudas. A
similar medusa was described by Graeffe, 1884, from Tr1este Mediterranean, under the name
Ectopleura dumortier:.

Ectopleura minerva may prove to be identical with E. paczﬁca Thornely, from the tropical
Pacific.

‘ Ectopleura pacifica Thornely. -
Ectoplenra pacifica, THORNELY, 1900, Zool. Results, A. Willey, Part 4, P- 452, plate 44, figs. 1, 12, Cambridge, Englanei.,
Hydroid —Stems simple, unringed, diminishing in width toward the base, and 20 mm.

high, rising from a creeping stolon which connects the colony. Some of the stems give rise
to stolons near their bases: The polypite is abruptly marked off from the supporting stalk.
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There are two verticils of tentacles of 18 to 20 each. The basal tentacles are very long, and
the oral ones are short, and with knob-shaped (?) ends. The medusa-buds are borne in
clusters of from 7 to 9 on branched peduncles, which arise from the body of the polypite
between the two verticils of tentacles. When about to be set free each medusa-bud has 2
well-developed tentacles, thus resembling E. minerva of Tortugas, Florida. E. pacifica is
common in Blanche Bay, New Britain, South Pacific. It is attached to floats, fish-baskets,
etc. Color(?) This hydroid may be identical with E. minerva of the tropical Atlantic coast
of North America. v

o Genus CORYNITIS McCrady, 1857. j\, ERES

Corynitis, McCrapY, 1857, Gymn. Charleston Harbor, Proc. Elliott Soc. Charleston, p. 29.—Acassiz, L., 1862, Cont. Nat.
Hist. U. S., vol. 4, p. 340~—Acass1z, A., 1865, North Amer. Acal,, p. 183.—ArrmaN, 1871, Monog. Tubularian Hydroids,
p- 286.

Corynetes; HarckeL, 1879, Syst. der Medusen, p. 48.

Plotocnide, WaGNER, 1885, Wirbellosen Weissen Meeres, p. 74.

Corynetes, VANHOFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 442.

Non Corynitis, MurBACH, 1899, Quart. Journ. Mic. Sci., New Series, vol. 42, p. 354 (this is Zanclea).

() Modeeria, Protiara (young medusa), Harcker, 1879, Syst der Medusen, p. 47-

(?) Tiaricodon, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 276.

Non Corynitis, NUTTING, 1901, Bull. U. S. Fish Commission for 1899, p. 372 (this is Zanclea).

Non Corynitis, HARGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 42 (this is Zanclea).

Syncoryne Linvillei (hydroid), Harerrx, 1904, Biological Bulletin, Woods Hole, vol. 7, p. 251, I fig; 16id., 1908, vol. 14, p
101, fig. 1.
The type species of this genus is Coryniiis agassizii described by McCrady from Charles-

ton Harbor, South Carolina.

GENERIC CHARACTERS.

. ~

Codonidz in which the manubrium is cruciform in cross-section. The 4 tentacle-bulbs
have large, abaxial, ectodermal ocelli. The tentacles are unbranched and terminate each in
a knob-like cluster of nematocysts, and the shaft of each tentacle is besprinkled with wart-
like clusters of nematocysts. There are 8 irregular, longitudinal rows of nematocysts upor the

exumbrella, 4 of these being radial and 4 interradial in position. The hydroid is Syncoryne.

McCrady, 1857, and L. Aga551z 1862, described a hydroid which they ascnbed to
Corynitis agassiziz, but which is certainly very close to, if not identical with, the hydroid
generation of Zanclea. Hargitt, on the other hand, has discovered that Corynztz: agassizii
arises from a Syncoryne-like hydroid which he called §. linville.

In the meduse of Ectopleura, Zanclea, and Corynztz: there are Iongltudlnal patches of

nematocysts upon the exumbrella. In Corynztz: agassizii the tentacles terminate each ina
knob-like club. In Zanclea dichotoma they terminate in a similar manner, but in addition
they give rise to side branches all arising from the aboral side of the tentacles, and each termi-
nating in a knob-like cluster of nematocysts. In Corynitis, on the other hand, there are
merely scattered wart-like clusters of nematocysts over the shaft of each tentacle. Itis possible
that Zanclea arose from some Corynitis-like medusa; certainly Zancleopsis dichotoma 1s inter-
mediate in many characters between Corynitis agassiziz and Zanclea gemmosa.

However doubtful the relationship may be between Corynitis and the Cladonemine,

there can be no doubt of its close relationship to Slabberia and Sarsia. The young medusa of

Corynitis can not be distinguished from the young of Slabberza.

Murbach and Nutting are mistaken in their Corynitis medusa, which is clearly Gemmaria
(Zanclea). The medusa of Corynitis is so clearly described and ﬁgured by McCrady as to be
unmistakable. I have frequently taken it in Charleston Harbor, South Carolina, where
McCrady discovered it, and his figure and description enable one instantly to recognize it.
It lacks the feathered tentacles of Gemmaria (Zanclea).

Hargitt, 1904, at first followed Murbach in this erroneous identification of Corynitis,
but his final discovery of the Syncoryne-like hydroid of Corynitis enabled him not only to
correct the mistake, but to establish the close relationship between Corynitis and other Sarsia-
like medusz.

~
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Corynitis agassizii McCrady.
Plate 5, fig. 2.

Corynitis agassizii, McCrapy, 1857, Gymn. Charleston Harbor, p. 30, plate 9, figs. 3-8 —Acassiz, L., 1862, Cont. Nat. Hist.
U. S, vol. 4, p. 340-—Aocassiz, A., 1865, North Amer. Acal., p. 183.—ArtmaN, 1871, Monog. Tubul. Hydroids, p. 287.

Corynetes agassizii, Haxckzer, 1879, Syst. der Medusen, p. 49.

(?) Corynetes agassizii, Maas, 1893, Ergeb. der Plankton Exped., Bd. 2, K. c., p. 67.

Non Halocharis spiralis (hydroid), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 239, plate 2o, figs, To-Io c.

Coryne agassizii (hydroid), McCrapy, 1857, Gymn. Charleston Harbor, pp. 29, 32.

Non Corynitis agassizii, HaRGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 42 (this is Gemmaria=Zanclea).

Non Carynz'zi:)agas:iziz', Nurring, 1901, Bull. U. S. Fish Commission for 1899, vol. 19, p. 372, fig. 79 (this is Gemmaria=
Zanclea). . :

Non Corynitis agassizii, MurBacH, 1899, Quart. Journ. Microscop. Sci., New Ser., vol. 42, p. 354 (this is Gemmaria=Zanclea).

Syncoryne linvillei (hydroid), Harerrr, 1904, Biological Bulletin Woods Hole, vol. 7, p. 251, 1 fig; 1908,/ Ibid., p. 101, fig. 1.

Adult medusa—Bell miter-shaped and about 2.5 mm. in height. 8 longitudinal rows
of irregularly scattered nematocyst-cells are found upon the sides of the exumbrella immedi-
ately above the circular canal. 4 of these are situated above the tentacles and 4 are inter-

radial in position. The radially situated rows of nematocysts are longer than the interradial., .

There are 4 straight, stiff tentacles, which are about three-quarters as long as the bell-diameter.
Each tentacle terminates in a large, knob-shaped swelling, the outer surface of which is thickly
covered with nematocysts. The entodermal core of this swelling is hollow and its lumen
™ is placed in communication with the gastrovascular system
.ﬁg\lﬁrg ) ‘ of the medusa by means of a slender entodermal canal
L2 il . which extends through the entire length of the tentacle.
Wart-like clusters of nematocysts are scattered over the
shaft of each tentacle. The basal bulbs are large and
hollow, and each one contains a single ectodermal ocellus
upon the outer side. Velum well-developed. There are 4
straight radial-canals and a narrow circular tube. The
- large conical apex of the bell is hollow and in direct com-
munication with the stomach of the medusa. The manu-
brium is very large and swollen and fills the greater part of
the bell-cavity. It extends almost to the level of the velar
opening. The mouth is situated at the extremity of a short
cesophagus. It is without prominent lips. The gonads
occupy the greatly swollen sides of the stomach, and their
outer surfaces are smooth. 4 deep, interradial furrows
extend down the sides of the stomach, so that the manu-
brium is cruciform in cross-section. The entoderm of the
Fic. 35—Hydroid of Corynitis, after Hargitt, basal bulbs of the tentacles is strawberry-red and that
1998, Biclogical Bulletin. of the terminal knobs of the tentacles is orange-yellow
flecked with red-colored pigment-granules. The manubrium is dull yellow streaked with
strawberry-red and the entoderm of the radial-canals is faint yellow. The ocelli are dark-
brown or orange. .

The hydroid is a Syncoryne, and is described by Hargitt. It grows in tufts which are
sparingly branched and 15 to 30 mm. high. The hydranths are vasiform with cone-shaped
proboscis. There are 15 to 30 tentacles distributed over the proximal third of the body of
the hydranth. These tentacles terminate each in a knob-like free end. The perisarc is plain
or with only a slight annulation. The hydrorhiza is reticulated in a loose network. The
medusa-buds are borne upon the body of the hydranth, usually in small clusters at the bases of
the tentacles, each cluster supported upon a single peduncle, the terminal specimen always
maturing first. The medusa, while still attached to the hydroid, have 2 well-developed, dia-
metrically opposed, club-shaped tentacles and 2 small tentacle-buds. There are no ocelli.
There are 4 radial-canals and the umbrella is bell-shaped. In formalin the hydroid is pale-
yellowish, hydranth somewhat brownish, and gonophores reddish-brown or pink. This
hydroid was found by Dr. Henry R. Linville growing upon rocks and piles under “Mill-
dam Bridge” west of Shelter Island, Long Island Sound, New York. It is described by
Hargitt from preserved material under the name Syncoryne linvillei. When set free the
medusz have only 2 tentacles and 2 small, basal bulbs. -
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This medusa is very abundant in Charleston Harbor, South Carolina, during the summer
and early autumn. Itis also common in Great Peconic Bay, Long Island Sound, and at
Woods Hole, in September. It has not been taken north of Cape Cod, Massachusetts, or
at the Tortugas, Florida.

Corynitis arcuata Haeckel.

Corynetes arcuata, HAECKEL, 1879, Syst. der Medusen, p. 49.

This variety, or species, is distinguished from Corym'z‘z‘:‘ agassizii by its long, narrow
bell, about twice as high as it is broad, and by its long, thin tentacles. The nematocysts upon
the tentacles are smaller and more numerous than they are upon the tentacles of C. agassizii.
The stomach is small and bell-shaped, with a short cesophagus which does not extend beyond
the velar opening. Haeckel gives the bell-height as 6 and the breadth 10 mm.; but judging
from his description of the medusa these figures must be erroneously stated and should be
reversed. ]

It is found off the coast of Brazil. Haeckel describes it from a single preserved specimen.
Corynitis (?) ceerulea. \

—

- Tiaricodon ceruleus, BROWNE, 1902, Annals Mag. Nat. Hist., ser. 7, vol. 9, p. 276.

This medusa is very-briefly described by Browne, without figures. The gonads are not
radially separated and there is nothing in Browne’s description to indicate that the medusa
belongs to the Tiarinz. Its characters appear to be those of Corynitis.

Umbrella bell-shaped, 25 mm. high, 24 mm. wide, with.a rounded summit. The exum-
brella is smooth without nematocysts. . 4 fairly stout, radially situated tentacles tapering to a
point. Their basal bulbs are large and cylindrical, a little longer than broad, and with an
ocellus. Velum narrow. The manubrium is placed upon a short, broad peduncle. Itis quad-
rangular with 4 perradial folded lips about as wide as the stomach. The mouth extends
nearly to the level of the velar opening. The gonads surround the stomach and extend outward
over the peduncle as 4 perradial lobes. Found at Stanley Harbor, Falkland Islands. , The
young medusa resembles a Sarsia. The color is not stated by Browne.

i b}

Genus SLABBERIA Forbes, 1846. _ 4 . aynsils

Slabberia, ForeEes, 1846, Ann. and Mag. Nat. Hist., vol. 18, p. 286; 1848, British Naked-eyed Meduse, p. 53~—Forees and
Goopsir, 1853, Tran. Roy. Soc. Edinburgh, vol. 20, p. 311. - ' i
Dipurena, McCrapy, 1857, Proc. Elliott Society, Charleston, p. 135.—Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341.—
Acassiz, A., 1865, North Amer. Acal., p. 180.

Dipurena+ Bathycodon, Harcxer, 1879, Syst. der Medusen, pp. 23, 26.

Dipurena, BrownE, 1898, Proc. Zool. Soc. London for 1897, p. 816.

Dipurena+ Dipurella, HarcrrT, 1904, Bulletin Bureau of Fisheries U. S., vol. 24, pp. 30, 31.

Dipurena, VaNuOFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 442.—BrowNE, 1905, Report on Pearl Oyster Fisheries, Gulf of
Manaar, Supplementary Report 27, Roy. Soc. London, p. 133.

Slabberia (in part), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341.

Slabberia (in part), Harcker, 1879, Syst. der Medusen, p. 23. .

Purena+ Slabberia, HarTraUB, 1907, Nordisches Plankton, Nr. 12, pp. 55, 62.

In 1846 Forbes described a medusa under the name Slabberia halterata. It had 4
radial-canals with a swollen region upon each canal. In other respects it resembled Sarsia,
excepting that each of the 4 tentacles terminated in a knob-like extremity. Forbes believed the
swelling on the radial-canals to be gonads and established the genus Slabberia with the
following designation: ‘“Umbrella campanulate; ovaries four, linear, in the course of the
four simple, gastrovascular canals; peduncle proboscidiform, highly extensile, oral orifice cir-
cular; a marginal tentacle springing from an ocellated bulb and terminating in a colored
globular body, placed opposite each of the gastrovascular canals.”

Forbes laid especial stress upon the ““gonads” upon the radial-canals, and he believed the
manubrium to be simple and tubular, and failed to find collar-like swellings upon it. Haeckel,
1879, p. 241, and Browne, 1898, p. 816, find, however, that the gonads in Forbes’s medusa are
developed in separated ring-like annuli upon the manubrium and Browne, who sectioned the
supposed ‘““gonads,” finds that they contain entodermal cells crowded with small nuclei, and
they are doubtless mere glands similar to those seen upon the radial-canals of many Antho-
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T abular Description of the Meduse of Slabberia.
Slabberiahal- | S.strangulata= | S.strangulata | S.catenata Forbes, | S. ophiogaster=|S.pyramis=Bathy-
terata Forbes,| Dipurena var. fragilis 1853=Dipurena Dipurena codon pyramis
18462 strangulata Mayer3 dolichogasta ophiogaster Haeckel, 1879.°
McCrady, Haeckel, 1879, Haeclkel, 1879.
18572 =D.picta Mayer,  —Sarsia stran-
1900=Sarsia gulata Allmian,
clavata Kefer- 18718
stein, 1862
Shape and | Ellipsoidal. Ellipsoidal to | Ellipsoidal. Ellipsoidal. Globular. . Pyramidal.
size of bell 8high,6wide.| hemispherical| 4high, 3.5 2.4 high, 1.6 wide.| 5 high, 4 wide. 4-sided. 5 high,
in mm. 2 to 4 high, wide. - " swide. 4lines of
4t0 3.3 wide. ! nettle-cells ex-
’ tended up ex-
umbrella in 4
principal radii.
Character of | Large withan | Asin S.halter- | Very small. Asin S. halterata. | Poorly developed,| Ocelli?

the 4 ten-
tacle-bulbs.

Length of
each ten-
tacle in
terms of
bell-ra-
dius (r)-

Number and
position of
nettle-
warts on
each ten-
tacle.

Character
of the 4
radial-
canals.

Length of
manubrium
in terms of
bell-radius
).

Number of
ring-like
gonads
which en-
circle
manu-
brium.

Color.

Where found.|

abaxial ocellus.

27

1 large, terininal,
club-shaped
knob. 1to2
rings at base
of knob.

Narrow,straight,
each with swol-|
len (glandular?)
enlargement at
two-thirds
length of canal
above margin.

4to7r.

20r3. 10r2
small genital
rings below
middle, and a
longer one
near outer end
of manubrium.

Entoderm of ten-|
tacle-bulbs
and tentacle-
knobs red-
dish-brown;
of manubrium
yellowish-
brown.

Ocelli black.

Southern coasts
of England
and Ireland.
Rare.

ata.

1.5 7, quite
thick.

Single knob-like
end and with
nettle-warts
on shaft of
each tentacle.

Narrow,straight,
without “glan-

. dular” swell-
ings.

4to7 r.

2. Small ring
near middle,
and longer
outer ring.

Variable shades
of yellow, red,
and green.

Ocelli black.

Coast of United
States from
South Caro-
lina to Cape

2 r very slender.

Asin S.strangu-
lata.

Asin S.strangu-
lata.

27r

2. AsinS.
strangulata.

Dull-yellow en-
toderm of
stomach and
tentacles.
Ocelli black.

Tortugas,
Maldive Is-
lands, Indian
Ocean, Bige-

Cod.

low.

Proximal halves of
tentacles smooth.
Outer halves
ringed with 15 to
jonematocyst
swellings.

Asin S.strangulata.

4to7r.

2or 3 asin S. hal-
terata. Preceding
development of
gonadsmedusa-
buds are borne on
manubrium (see
text).

Stomach yellow or .
red. Gonadsand
tentacles light-red.
Mouth, tentacle-
bulbs, and apex of
stomach bright-
yellow, red, and
purple. Ocelli
deep-purple brown.

West coast of Scot-

land to Mediter-
ranean.

with abaxial
ocelli..

27+

Tapering. Outer
parts thickly
covered with
prominent par-
tial rings and
spirals contain-
ing nettle-cells.

As in S. strangu-
lata.

8to12r.

4 to 6 short,
swollen, sepa-
" rated by short
intervals.

Asin S. catenata.

Ocelli black.

Southern coasts of]
England and
Ireland to Med-
iterranean. (?)
Ceylon (Browne).

47+

Each tentacle ter-
minates in

“suctorial cup.”’

Edges of radial-
canals lined
with gland-cells.|

8 separated rings.

Stomach canals
and tentacles
light-green.
Mouth, tenta-
cle-bulbs and
terminal “an-
chors” darker
green.

Mediterranean,
Corfu; from
depth of 20

fathoms, April,
1877, Haeckel.

1Distinguished by 4 small, isolated (glandular ?) bodies upon its 4 radial-canals. Hartlaub, 1907, believes these to be gonads

which become mature only in old medusz. :
?Distinguished by its quite thick tentacles, each ending in a s

inglé, knob-like cluster of nematocysts.

8Separated from §. strangulata only by its long, slender tentacles and uniform dull-yellow color.
4 Hydroid a Syncoryne. Medusa distinguished by numerous total or partial rings of nettling cells which are developed over

outer halves of tentacles. When young medusa-buds are borne on manubrium of free medusa.
5Ts this a fully developed, mature condition of 8. carenata (?).
8 Distinguished by terminal “suctorial cups” on its tentacles and numerous glands () which line radial-canals.
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medusz. On the other hand, Browne found the gonads upon the manubrium, arranged in
2 or more isolated ring-like swellings. In 1853 Forbes and Goodsir describe another species
of Slabberia, §. catenata, which lacks glands upon its radial-canals, although Forbes states that-
they exist but are “scarcely to be traced.” A

In 1857 McCrady described 2 medusa under the name Dipurena sirangulata, and in this
the 4 radial-canals are simple, but the manubrium is tubular and encircled by 2 separated,
ring-like gonads.

It is evident that Slabberia of Forbes is similar in all respects to Dipurena, excepting for
the problematical swellings on the radial-canals. It seems best to drop Dipurena and retain
the older name Slabberia. Swellings similar to those on the radial-canals of §. halterata are
seen on the radial-canals of other Anthomedusz, such as Lymnorea alexandri and Dysmor-
phosa dubia. In L. alexandri the swellings are glandular and they are probably of similar
function in the Slabberia of Forbes. Hartlaub (1907), however, states that these swellings are
gonads which develop only in old medusz. He does not state, however, that he sectioned the

* medusa, and the matter appears to me to be still in doubt.

GENERIC CHARACTERS.

Codonidz in which the manubrium is tubular and is encircled by two or more separated
collar-like gonads. -In other respects the medusa resembles Sarsia. The 4 radial-canals are
simple and without gonads. The hydroid is Syncoryne.

In all known species of Slabberia each of the 4 tentacles terminates in one or more knob-
like clusters of nematocysts.

Haeckel, 1879, p. 20, instituted the genus Bathycodon for a medusa resembling Dipurena,
but with short, blindly-ending diverticula upon its radial-canals. We define Slabberia as
equivalent to Dipurena+Bathycodon as defined in Haeckel’s System.

Haeckel suppresses the generic name Slabberia on the ground that it was incorrectly

defined by Forbes, but if we are to retain only the correctly defined genera we must at once
drop nearly all of those defined previous to 1850, and even the majority of modern generic
names must vanish! As knowledge increases it appears to me far less confusing to amend and
retain old names rather than to drop them and substitute unfamiliar designations for familiar
objects. ) : _
Hartlaub, 1907, would distinguish Purena, with nettle-warts (not rings) upon the tentacles,
whereas Slabberia he would confine to include medusz having tentacles ringed with nema-
tocysts. The distinction between broken rings (““warts ) and complete rings appears to me to
be too slight to be of generic value, but is an important specific distinction.

Slabberia halterata Forbes.

Slabberia halterata, Forees, 1846, Annals. and Mag. Nat. Hist., vol. 18, p. 286; 1848, British Naked-eyed Medusz, p- 53, plate
6, fig. 1.—Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341-

Dipurena halterata, Harcxer, 1879, Syst. der Medusen, p. 24. ‘ \

Dipurena halterata, Browne, 1896, Proc. Zool. Soc. London, p. 473; 1897, Ibid., p. 816; 1898, plate 49, figs. 2-26.—BzpoT,
1905, Revue Suisse de Zool., tome 13, p. 133 (citation of literature 1846-49).

Slabberia halterata, Hartrave, 1907, Nordisches Plankton, Nr. 12, p. 64, figs. 61, 62.

Bell ellipsoidal, 8 mm. high, 6 mm. wide, with thick walls. Bell cavity about three-fourths
as deep as the height of the bell. 4 slender tentacles with well-developed basal bulbs, each with
an abaxial, ectodermal ocellus. Each tentacle terminates in a large, elongate, swollen tip with
one or two complete rings of nematocysts above it. 4 radial-canals straight and narrow, and
each exhibits 1 or 2 small (glandular?) swellings (gonads?) at about one-third the distance
between the inner apex of the bell-cavity and the margin. Hartlaub, 1907, believes these
swellings to be true gonads which become mature only in old medusz.

The stomach-cavity extends upward a short distance above the base of the manubrium

into the gelatinous substance of the apex of the bell.

The manubrium is 4 to 7 times as long as the radius of the bell. Itis slender and tubular
and there is a small, spindle-shaped stomach near its distal end. The mouth is at the end of 2
short, conical neck and is a simple, round opening.
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2 or 3 ring-like gonads girdle the manubrium. The two upper gonads are short, the
uppermost one being near the middle of the manubrium, and the next lower separated from it
by a short interval. The lowermost (distal) gonad is about twice as long as either of the others,
and it is adjacent to and above the stomach.

The entoderm of the basal bulbs and terminal clubs of the tentacles is reddish-brown and
of the manubrium yellowish-brown. The ocelli are black.

This medusa has been taken at infrequent intervals off the southern coasts of England and
Ireland. The Lest modern descriptions are given by Browne, 1898, and by Hartlaub, 190;.

It is distinguished by the 4 small swellings on the 4 radial-canals.” According to Browne
these are probably glandular, but Hartlaub regards them as gonads which develop later than
the gonads upon the manubrium. Hartlaub, apparently, has not sectioned the medusa, while
Browne bases his conclusions upon a study of sections.

Slabberia strangulata Haeckel.
Plate 7, figs..1, 2, and 3.

Dipurena strangulaia, McCrapy, 1857, Gymn. Charleston Harbor, p. 33, plate 9, figs. 1, 2

Dipurena cervzcata, McCRADY, 1857, Gymn. Charleston Harbor, p. 34.

Dipurena conica, A. Acassiz in L. Acassiz’s, 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341.

Dipurena cervicata, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341.

Dipurena strangulata, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 341.

Dipurena conica, Acassiz, A., 1865, North Amer. Acal., p. 181, figs. 301, 305.

Dipurena sirangulata= Slabberia strangulata, Harcxer, 1879, Syst. der Medusen, p. 23.

Dipurena conica, Harcxer, 1879, Syst. der Medusen, p. 24.

Dipurena strangulata, Fewkes, 1881, Bull. Mus. Comp. Zool., vol. 8, p. 155, plate 4, fig. 5—Brooxs, 1882, Studies Johns
Hopkins Univ. Biol. Lab., vol. 2, p. 136.

Dipurena conica, VERRILL, 1873, Report Commiss. Fish and Fisheries for 1871-72, p. 735.

Dipurella clavata (immature), Harort, 1904, Bulletin of the Bureau of Fisheries, vol. 24, p. 31, plate 1, fig. 3.

Dipurena conica, NUTTING, 1901, Bull. U. S. Fish Commission for 1899, vol. 19, p. 373.—HAaRGITT, 1901, American Naturahst,
vol. 35, p- 578, fig 34-

Purena strangulata, HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 535, ﬁgn. 51-53.

In 1857 McCrady described those which he believed to be two distinct species of Dipurena,
D. strangulata and D. cervicata, from Charleston Harbor, South Carolina. In 1862-63,
A. Agassiz described that which he believed to be another species, from Buzzards’ Bay, under
the name of D. conica. A careful study of Dipurena in Charleston Harbor, in September, 1897,
when the medusz were exceedingly abundant, has convinced me that all of these forms are one

"and the same species. McCrady found only two individuals of D. strangulata and one of

D. cervicata, and thus A. Agassiz was misled into the assumption that the northern form was a
distinct species. The shape of the bell is, however, very inconstant, and the length of the
manubrium in the Charleston medusz is subject to a wide range of variability. :

Adult medusa (plate 7, fig. 1).—The bell is quite variable in shape, for in some individ-
uals it is hemispherical, while in others it is ellipsoidal and higher than a hemisphere. All
gradations between these two extremes are observed. In a large individual in which the bell
was hemispherical it was 4 mm. in diameter; while another having an ellipsoidal bell was 4 mm.
in height and 3 mm. in width. There are 4 stiff tentacles, one at the base of each radial-
canal. Each tentacle terminates in a single, knob-like swelling which is covered with nema-
tocysts. The entodermal core of this swelling is hollow, and its lumen is placed in communi-
cation with the general gastrovascular system of the medusa by means of a narrow thread-like
canal which extends through the entire length of the tentacle. The basal bulb of each tentacle
is large and there is a single, ectodermal ocellus mounted upon a short pedicel, upon the outer
side of the bulb. The tentacles are all of equal length, and each one is about three-fourths as
long as the bell-diameter. The velum is wide. There are 4 straight, simple radial-canals
and a narrow, circular tube. The gastric cavity projects upward a short distance into the
gelatinous substance of the bell at the point of intersection of the 4 radial-canals. The manu-
brium is always long and increases in length with advancing age. In mature medusa it projects -
far beyond the velar opening and varies in length from 5 to 10 mm. Itis tubular and highly
contractile, and the mouth is a simple, round opening. Four distinct regions may be distin-
guished upon the manubrium of the mature medusa. First, a long, narrow, tubular region,
extending from the inner apex of the bell-cavity to about the level of the velar opening, then a
short, fusiform, swollen region, then a short, narrow, tubular region similar in size to the
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proximal part of the manubrium, and finally at the distal end 2 long, club-shaped, cylindrical
region, at the extremity of which the mouth is situated. The 2 genital organs are found
within the 2 swollen regions of the manubrium. The color of these medusz is quite variable,
the entoderm of the manubrium and tentacles being either yellow, or yellow and red,.or red,
or green and red. In the young medusz the entoderm of the manubrium is usually yellow, and
of the tentacles yellow dotted with red granulations; while in the mature medusa the color
of the entoderm is usually green or yellowish-green.

Young medusa (plate 7, fig. 3).—In the youngest ‘medusa observed, the bell is cylindrical
with vertical sides and a slight apical projection. The gelatinous substance is thin. There are
2 diametrically opposed tentacles each of which terminates in a single, large, nematocyst-
covered knob. The other 2 tentacles are as yet undeveloped and are represented by mere
basal bulbs. There are 4 ocelli, one upon each basal bulb. The manubrium is a simple, short,
conical tube and the mouth is a simple, round opening.

When the medusa is 1 mm. in height, a constriction appears near ¢ the prox1mal end of the
manubrium, which thus becomes divided into an upper and lower swollen region. As develop-
‘ment proceeds this constriction becomes more marked and finally the manubrium assumes
the adult shape; the upper and lower swellings of the young proboscis corresponding to the two
swollen regions of the manubrium of the adult medusa. Hargitt, ;904, describes the young
medusa under the name of ““Dipurella clavata.”’

This medusa is exceedingly abundant in August and September in Charleston Harbor,
South Carolina. It has been found by Brooks at Beaufort, North Carolina; and by A
Agassiz and Verrill in Buzzards’ Bay, Massachusetts. It has not been taken north of Cape
Cod, Massachusetts, and has not been observed at the Tortugas Florida.

Slabberia strangulata var. frag1hs.

‘
¥

Plate 7, fig. 4. ]

Dipurena fragilis, MayER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 29, plate 17, fig. 41.
(?) Dipurena fragilis, BiGeELOW, 1904, Bull. Mus. Comp. Zool. at Harvard College, vol. 39, p. 251.

Bell 4 mm. high and half-egg-shaped, with moderately thick walls, becoming thinner
near the margin. There are 4 long, slender tentacles, each about as long as the bell-height.
These terminate each in a single knob armed with nematocysts. The tentacle-bulbs upon
the bell-margin are not large, but each one bears a single, black ocellus in the ectoderm of its
outer side. Velum wide. There are 4 straight, narrow radial-canals and a slender, circular
vessel. Manubrium about twice as long as bell is high. It is slender and tubular, with two
separate, swollen regions containing the gonads. The entoderm of the manubrium and of
the basal bulbs of the tentacles is dull yellow, while the entoderm of the terminal knobs of
the tentacle is a faint orange.

This variety is found at Tortugas, Florida, in June. Bigelow, 1904, found a colorless
Dipurena at Suvadiva Atoll, Maldive Islands, Indian Ocean, which he believes is probably
identical with Dipurena fragzlz:

S. fragilis may be distinguished from other American Dipurenz by its long, very slena’er
tentacles, and the dull-yellow color of its entoderm.

Slabberia catenata Forbes and Goodsir.
Plate 8, figs. 8 and 9.

Slabberia catenata, ForBs and GoopsIr, 1853, Trans. Roy. Soc. Edinburgh, vol. 20, p. 311, plate 10, figs. 3a~3e.

Dipurena dolzchaga:ter, Hazrcxzr, 1864, Jena. Zeitschrift fiir Naturw Bd. 1, p. 337; 1879, Syst. der Medusen, p. 235, taf. 2,
figs. 1-7.

Dipurena catenata, Harcxzer, 1880, Syst. der Medusen, p. 655

Dipurena fertilis, METsCaNIKOFF, E. and L., 1870, Verhandl. Gesell. Freunde Nat. Moskau, tome 8, p. 343, taf. 3, figs."1-5.

Sarsia dolichogaster, SeacNoviNt, 1876, Catalogo Acalefi Mediterraneo, p. 18, tav. 2, fig. 3 (from Naples, Italy).

Dipurena dolichogaster, CrUN, 1895, Bibliotheca Zoologica, Heft 19, p. 6, taf. 1, figs. 1—4.

Dipurena catenata, MowricerLi, 1897, Atti Accad. Sci. Torino, vol. 32, p. 888, 1 fig. (abnormal specimen from the Gulf of
Cagliari, with a manubrium which gives off 2 side branches, each with mouth and gonad).

(?) Sarsia clavata, KErERSTEIN, 1862, Zeitschrift flir wissen. Zool., Bd. 12, p. 27, taf. 2, figs. 1, 2

(?) Sarsia, sp., ALLMAN, 1871, Monog. Tubul. Hydroids, p. 83, fig. 37.

(?) Sarsia clavata, HazcxeL, 1879, Syst. der Medusen, p. 19. ;

(?) Sarsia clavata (Syncoryne clavata), GRARFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 3, p. 351 (first description of the hydroid).

Dipurena picta, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 29, plate 18, figs. 45, 46.

(? Sarsia clavata)+ Slabberia catenata, HarTLAUE, 1907, Nordisches Plankton, Nr. 12, pp. 5I, 63, ﬁgs 46, 59.

¢
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DESCRIPTION OF AMERICAN SPECIMENS.

Bell high with straight, vertical sides and flatly-rounded top, about 3 mm. high and 1.5
mm. wide. Bell-walls very thick and of a rigid, gelatinous consistency. Bell-cavity about
two-thirds as deep as the total height of the bell itself. There are 4 radially situated, slender
tentacles, all of the same length and not quite as long as the bell-height. Each of these ten-
tacles terminates in 3 to 5 bulb-shaped, ring-like swellings containing nematocysts. The
basal bulbs of the tentacles are large and swollen, and each of them bears a dark-purple,
ectodermal ocellus upon its outer side. There are 4 straight, narrow radial-canals and a
simple, slender, circular vessel. The velum is quite narrow. The manubrium is a slender
tube about 5 mm. long; and it exhibits two separate, annular, swollen regions marking
the places where the gonads are situated. The mouth is a simple, round opening. The ento-
derm of the manubrium and of the tentacle-bulbs is of a beautiful custard-yellow, while the
entoderm of the terminal series of knobs on the tentacles is of a rich port-wine color.

Several specimens were found in a surface-tow at Tortugas, Florida, early in August,

1898, and in July, 1906.
DESCRIPTION OF EUROPEAN SPECIMENS.

For details of the general characters of the European medusa, see tabular descr1pt10n
of the medusz of Slabberia. _

Forbes and Goodsir, 1853, describe this medusa from the western coast of Scotland, at
Tobermory and Loch Laigh..

Keferstein, 1862, and Allman, 187172, describe that which I doubtfully believe to be
this medusa from the coasts of France and England. It is the immature condition before
the appearance of gonads, while medusa-buds are still being produced upon its manubrium,
and before the development of nettle-rings upon its tentacles. Chun, 1895, has made a most
careful study of this budding process in specimens from the Mediterranean.

Haeckel, 1879, describes this medusa from the Mediterranean, but did not observe it
in the stage wherein medusa-buds are being produced. An identical medusa is found at
Tortugas, Florida. - -

Chun, 1895, has made a careful study of the budding process. 'When the medusa is
young the manubrium is slender and cylindrical and without gonads. Medusa-buds develop
at this stage.' These budding medus® develop in a helical line at regular intervals down
the sides of the manubrium. The oldest of the primary series of medusa-buds is nearest the
base and the youngest nearest the mouth of the manubrium.

These primary medusa-buds are attached by narrow pedicels to the sides of the manu-
brium, and a second series of medusa-buds develop upon the sides of these pedicels, before
the primary medusz are set free. "After the primary medusz are set free the secondary medusa-
buds complete their development. Thus the manubrium may present various appearances;
the oldest medusa-buds at any one time may be above, or below, or anywhere upon the manu-
brium. Before they are set free the budding medusz begin to develop a secondary genera-
tion of medusa-buds upon their manubria.

The hydroid of this medusa is described by Graeffe from Trieste, Adriatic Sea. Graeffe
succeeded in rearing the hydroid from the eggs of the medusa. Itis a Syncoryne. The poly-
pites are cup-shaped, only 2 to 3 mm. long, and have 4 circlets of 4 tentacles each. The
tentacles are short and stiff, and each one ends in a nematocyst-knob. The short stems of
the hydroid are invested by an irregularly ringed perisarc. The hydrorhiza forms a mass of
profusely branched anastomosing stolons. The medusa-buds arise from the sides of the poly-
pites between the 2' lowest circlets of tentacles. When set free the medusa has a short man-
ubrium and 4 tentacles. The tentacles have terminal nematocyst-knobs and a nettling ring.

The eggs are laid in May and June and the mature hydroid is found in October at Trieste.

Chun is of the opinion that Sarsia clavata is identical with “D. dolichogaster” ; but’

Hartlaub regards §. clavata as being distinct and a true Sarsia. The absence of a series of
rings upon the tentacles of §. clavata inclines me to agree with Hartlaub that it is a Sarsia
and not to be confused with Slabberia catenata. Further studies appear to be required before
any final opinion can be formed upon this case.
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Slabberia ophiogaster.’

Sarsia strangulata, ALLMAN, 1871~72, Monograph Tubularian Hydroids, p. 46, fig. 17.

Dipurena ophiogaster=Tetrapurena ophiogaster, Harcxer, 1879, Syst. der Medusen, p. 25.

Dipurena ophiogaster (?), Browne, 1903, Pearl Oyster Fisheries, Gulf of Manaar, Roy. Soc. London, Suppl. Report 27, p. 133,
plate 2, figs. 1, 2 (from Galle Bay, Ceylon).

Purena strangulata, HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 53, figs. 51-53.

This medusa is found off the southern coasts of England and Ireland, and an apparently
identical species is described by Browne from Ceylon. Dr. Lobianco kindly permitted me
to study a specimen, which I consider to be of this medusa, from Naples, Italy.

For details, see tabular description of the medus® of Slabberia.

- , :
F16. 36.—Slabberia ophiogaster. Drawn by the author, from a specimen collected by Dr. Lobianco in the Bay of Naples.
" Fic. 37—““Purena strangulata” (S. ophiogaster), after Hartlaub, in Nordisches Plankton.

In the specimen in Dr. Lobianco’s collection from Naples, the bell is 5 mm. high, 4 mm.
wide; oval, with thick walls. The manubrium is 13.5 mm. long and has 2 gonads, one in the
middle of its length and one adjacent to the stomach. The 4 tentacles are each 2.5 mm. long,
and their outer halves taper to a point and are covered with broken, partial rings of nettle-
cells. The proximal halves of the tentacles are smooth and cylindrical. The tentacle-bulbs
are swollen below the bell-margin and have ocelli. )

Slabberia pyramis.
Bathycodon pyramis, HAECKEL, 1879, Syst. der Medusen, p. 26.

This Mediterranean medusa is distinguished from other species of Slabberia by the
terminal ““suction cups” upon its tentacles and by the numerous ““glandular” organs which
line the sides of the radial-canals. For details see the tabular description of medusz of
Slabberia. ' ' :
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Genus MARGELOPSIS Hartlaub.

Nemopsis (hydroid only), McCrapy, 1857, Gymn. Charleston Harbor, Proc. Elliott Society of Charleston, vol. 1, p. 163, plate
10, figs. 4-7.

Margelap’szs, HarTLAUB, 1897, Hydromedusen Helgolands, Wlssen Meeresuntersuch., onlog Anstalt auf Helgoland, Neue
Folge, Bd. 2, p. 482; Ibid., 1904, Bd. 5, p. 99; 1899, Nachrich. k. Gesell. der Wissenschaften Géttingen, math.-phys.
Klasse, p. 219; Zool. Centralbl., Bd. 10, p. 28; 1907, Nordisches Plankton, Nr. 12, p. 88.—Browwg, 1903, Bergens
Museums Aarbog, No. 4, p. 10.—MULLER, 1908, Zeit. fiir wissen. Zool., Bd. 89, pp. 43, 73-

GENERIC CHARACTERS.

Anthomedusz with \simple, round mouth-opening without oral tentacles, or cruciform
lips. With 4 radially placed clusters of marginal tentacles and 4 radial-canals. The ring-
like gonad encircles the stomach. The hydroid is the pelagic Margelopsis.

The tentacles of the hydroid are confined to definite whorls. In 1857, McCrady described
a free-floating hydroid from Charleston Harbor which has two whorls of tentacles, and between
them a number of medusa-buds arise from the sides of the hydranth. When set free the
medusz bore some resemblance to Nemopsis, and McCrady believed them to be the young
of Nemopsis gibbesii=Nemopsis bachei L. Agassiz. We now know this to have been a
mistake, for Hartlaub, 1899, discovered that actinula larve develop upon the sides. of the
manubrium in Margelop:zs haeckelii. Then these actinule are set free with two whorls of
tentacles, and medusa-buds develop from the sides of the hydranth between the whorls, and
are set free, as in McCrady’s hydroid, which is, indeed, a species of Margelopsis.

In 1504 Hartlaub found another free-floating hydranth (Margelopsis stylostoma) which
is apparently detached from Tiarella singularis F. E. Schulze. Itis apparent that the Siphon-
ophorz may have been derived from hydr01d forms having a similar life-history.

The medusz of this most interesting genus appear to form a connecting link between
the Codonide and Margelide of Haeckel. They resemble the Codonidz in their simple
mouth-opening without oral tentacles or prominent lips, and in the single ring-like gonad
surrounding the manubrium. On the other hand, they resemble the Margelide in having
the marginal tentacles grouped into 4 radlally situated clusters There are, however, no
tentacular ocelli such as are seen in the Margelide.

- The Atlantic species are all very closely related and may prove to be but one.  The
chief distinctions are the number of tentacles upon each tentacle-bulb. For example: M. hart-
laubii Browne has 2; M. haeckel:r Hartlaub has 3 to 4; M. gibbesi Hartlaub has 5 to 6.

The medusa of M. stylosioma, and the hydroid of M. hartlaubii are unknown, and it is

possible that these two may be phases in the life-history of one and the same animal.

The so-called “Perigonimus sulphureus” Chun, 1889 (Sitzungsber. Akad. Wissen. Berlin,
Jahrg. 1889, p.524), and Steche, 1906 (Zool. Anze1ger, Bd. 31, p. 30, 2 figs.), is probably
not a Perigonimus, but may give off pelagic hydranths. Chun found this hydroid grow-
ing upon a-living shell of Hyalea in the Canary Islands. One portion of the net-like
hydrorhiza gives rise to‘isolated polypites, and another portion to the medusa-buds. The
hydranths arise directly from the hydrorhiza and are unbranched. They are barrel-shaped,
large, and with an oral circlet of 6 to g short, blunt tentacles. One of the hydranths was sharply
constricted by a ring-furrow in the middle of its length as if the oral end were about 'to be set
free and to become pelagic (Steche). The medusa-buds also arise singly from the hydrorhiza,
each of the medusa-buds being placed upon a short, unbranched peduncle. When set free
the medusz have 4 short tentacles with swollen basal bulbs, and the manubrium does not
project beyond the velar opening. The entoderm of the hydr01d and medusa is sulphur-
yellow. The penderm of the hydroid is smooth and has none of the foreign bodies attached
to it such as are seen in Perigonimus. Accordmg to Steche the colony feeds upon the eggs
which are set free by the Hyalza on which it grows.

Margelopsis haeckelii Hartlaub.

Margelopsis hackelii, HarTLaus, 1897, Wissen. Meeresuntersuch. Kommis., Meere Kiel, Helgoland, Neue Folge, Bd. 2, p. 482,
taf. 16b, fign. 12~18; 1899; Nachricht. kgl. Gesell. Wissen. math.-phys. Klasse, Gdttingen, Jahre 1899, p. 219, 3 fign.;
1907, Nord1sches Plankton, Nr. 12, pp. 89, 91, fign. 84~86 (best published description of hydroid and medusa).—MUrLER,
1908, Zeit. flir wissen. Zool., Bd. 89, pp. 43, 73, taf. 5, fign. 18, 19.
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Medusa.—Bell pyriform with a flat apex 1.3 times as high as wide. 2 mm. high. Gelat-
inous walls quite thick. 3 or 4 tentacles upon each of the 4 marginal tentacle-bulbs. These
tentacles are ringed with nematocysts. No ocelli. 4 narrow, straight radial-canals and a
wide axial-canal above the stomach. Manubrium wide, spindle-shaped, two-thirds as long
as the depth of the bell-cavity. The upper third of the manubrium has no gonad, but the
lower part is incased in a tubular genital organ which bears planule. Tentacle-bulbs
brown. Manubrium with dark-brown pigment granules. Found at Helgoland, German
Ocean, in July and early in August. . ‘

H ydroid —The planule which develop upon the manubrium of the medusa grow into
actinula larve before being set free. The oral pole of the actinula is blunt and is adjacent
to the wall of the stomach of the medusa, while the aboral pole projects outward from the
stomach-wall into the bell-cavity. This dboral pole is conical and terminates in a sucker-
shaped depression. There is a row of 5 to 7 short, somewhat club-shaped tentacles around
the oral pole and two closely-set rows of alternately arranged tentacles near the aboral pole.
Both aboral réws have together about 12 tentacles, and these are somewhat Jonger than the
5 or 7 oral tentacles. The middle part of the body of the actinula is devoid of tentacles.

|
(! i
¥

Fic. 38.—Hydroid and medusa of Margelopsis haeckélii, after Hartlaub, in Nordisches Plankton.
N Medusa is about to set free an actinula larva.

Medusa-buds develop after the actinula has been set free and has become about 1 mm.
long. These medusa-buds develop in clusters from the sides of the body of the\actinula close
to the bases of the lower row of aboral tentacles with which they alternate in position. The
medusa-buds develop 2 or 3 tentacles in each of their 4 marginal clusters while still attached
to the actinula. Hartlaub found large numbers of these interesting hydroids floating in the
water at Helgoland, late in August.

Miiller,,1908, has studied the origin and structure of the ova in the medusa. In common
with H ybocodon, the eggs are large, amceboid, and few in number when full grown, for the
successful eggs devour the weaker ones in the ovary. The ooplasma is composed of wide
irregular fibers, forming a somewhat narrow-meshed network. The exoplasma is distinct
from the endoplasma and is wider in its meshes.

Margelopsis stylostoma Hartlaub.

Margelopsis stylostoma, HaRTLAUB, 1903, Zoolog. Centralblatt, Bd. 10, p. 28, fig. 2, fig. 4 (?); 1904, Wissen. Meeresuntersuch.
Kommis. Deutsch. Meere, Abth. Helgoland, Neue Folge, Bd. 5, p. 99, fig. 1, fig. 2 (?); 1907, Nordisches Plankton, Nr.
12, p- 91, fig. 87 (889). :
This is a small spindle-shaped, free-floating hydranth, with a sucker-like expansion at
its aboral pole, and with three verticils of tentacles, i. e., 4 short-knobbed oral tentacles, a

7
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middle zone of about 10 to 12 long-knobbed tentacles, and a basal (aboral) zone of about 10
to 12 long-knobbed tentacles. Medusa-buds (?) This form closely resembles Tiarella
singularis F. E. Schulze, 1876, a small, isolated, attached hydroid found at Trieste. 7. singu-
laris produces medusa at the base of the polypite below the third zone of tentacles.
Margelopsis stylostoma was found at Roscoff, northwest coast of France, in June.

Fi6. 39.—Hydroid of Margelopsis stylostoma, after Hartlaub, in Nordisches Plankton.
Fre. go—Margelopsis harlaubii, after Browne, in Bergens Museums Aarbog, 1903.

Margelopsis hartlaubii Browne.

Margelopsis hartlaubii, BRowNE, 1903, Bergens Museums Aarbog, No. 4, p. 10, plate 1, fig. 2, plate 3, fig. 3.—HarTLAUB, 1907,
Nordisches Plankton, Nr. 12, p. 92, fig. 89.

Bell 2 mm. wide, 2 mm. high. Egg-shaped, with thick walls. 8 marginal tentacles, 2
upon each radially placed marginal bulb. These tentacles are ringed with nematocysts, and
are somewhat shorter than the bell-diameter. No ocelli. 4 narrow radial-canals. Stomach
large, conical, with a broad, flat, quadrangular base, without an axial, apical canal. Mouth
a simple, round opening. Gonad encircling the stomach. Color (in formalin): Gonads,
stomach, and tentacle-bulbs yellowish-brown. Three specimens; coast of Norway, Osterfjord
and Herlfjord from depths of o to 200 fathoms.

Margelopsis gibbesi Hartlaub. . -
Plate 9, figs. 4-7.

Nemopsis gibbesii, McCrapy, 1857, Gymn. Charleston Harbor, p. 163, plate 10, figs. 4~7.—~FrrcH, 1898, Lethea palwozozca,
Theil 1, Bd. 1, Lfg. 3, p. 565, Stuttgart (compared with the Graptolites as a floating Tubularian).

Margelopsis gibbesi, Harrrave, 1903, Zoolog. Centralbl., Bd. 1o, p.28; 1899, Nachricht. kgl. Gesell. Wissen. math.-phys.

Klasse, Gottingen, Jahre 1899, p. 223, fig. 4.

Bell somewhat higher than a hemisphere, 2.5 mm. high, and walls quite thin and uniform.
There are 4 radially situated clusters of marginal tentacles. Each cluster contains 5 or 6
tentacles which arise from a large common basal bulb. Tentacles taper regularly from base
to tip, but the tip terminates in @ knob of nematocysts. There are about 15 rings of nemato-
cysts upon the shaft of each tentacle and the entodermal axis of the tentacle is-composed
of chordate cells resembling those of Obelia. There are 4 straight, narrow radial-canals.
Velum well developed. Manubrium wide and flask-shaped, and mouth a simple, round
opening without prominent lips, and without oral tentacles. In the female the ova project
prominently from the surface of the manubrium. The gonad surrounds the stomach on all
sides. The bell of this medusa is highly contractile, often drawing together so as to cause
the mouth to project beyond the velar opening. When the bell is relaxed, however, the manu-
brium extends but little more than half-way from the inner apex of the bell-cavity to the
velar opening.
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The entoderm of the four large tentacle-bulbs is dull-yellow. - There are no ocelli. The
entoderm of the manubrium was dull-yellow in two medusz, and dull-green in another. The
difference is not a sexual one, however, for one of the males was yellow while the other was
dull-green. The two yellow-colored medusz were found, one in Oregon Inlet, Pamlico
Sound, North Carolina; and the other at Southport, Cape Fear, North Carolina, in November.
The green—colored male (plate ¢, fig. 4) was found in Beaufort River, at Beaufort, South
Carolina, on December 24, 1903, 12 miles from the ocean, in brackish water.

McCrady, 1857, presents a good figure of that which is probably the free-floating hydroid
of this species. The hydroid is pear-shaped with a hollow cup-like projection from its broad
aboral end. There are 2 whorls of tentacles, a circlet of about 8 tentacles around the broadest
zone near the aboral end and a circlet of about 6 tentacles near the mouth. A number of
medusa-buds develop from the sides of the hydranth in the middle region between the 2
circlets of tentacles. When set free the medusz have 4 short tentacles in each radial cluster.
A single specimen was found by McCrady.in Charleston Harbor. The cup-shaped projection
from the aboral end of the hydranth is a feature which recalls the pneumatophore of the
Siphonophorz. _

Genus PELAGOXYDRA Dendy.

Pelagohydra, DENDY, 1903, Quart. Journ. Microscop. Sci., vol. 46, p. 1.—HAaRTLAUE, 1903, Zool. Cen&alblatt, p- 27.

The type species is Pelagohydra mirabilis, Dendy, from New Zealand.

GENERIC CHARACTERS.

Medusa similar to Maraelopsz: Hydroid pelagic and closely resembles that of Marge-
lopsis, but tentacles arise irregularly from the sides of the hydranth, and are not arranged in
definite circlets as in Margelopsis.

Pelagohydra mirabilis Dendy. -

Pelagohydra mirabilis, DENDY, 1903, Quart.
Journ. Microscop. Science, vol. 46, p. 1,
plate 12.—HAaRrTLAUB, 1903, Zool. Cen-
tralbl,, p. 27, fig. 3. >

Hydroid pelagic, with a trans-
lucent globular body 25 mm. wide,
constituting a floatand a probosc1s
at the end of which the mouth is
situated. The float bears many
long, irregularly arranged tenta-
cles. The proboscis is elongate,
pink in color, and of the shape of
a truncated cone. It has several
irregular whorls of oral tentacles,
the shortest being nearest the
mouth. Meduse are borne upon
branching stolonswhich arisefrom
the sides of the float between the
Fic. soa—Pelagohydra mirabilis, after Dendy, in Quaterly Journal Micro-  LNAClES.  When about to be set

scop. Science. free the medusa is about 1 mm.

a, entire hydroid, twice natural size. ] wide, with 4 radial groups of mar-

b, enlarged view, showing medusa-buds developing among tentacles. ginal teritacles, each group arising
from a large, pink, basal bulb, and consisting of 5 tentacles, 2 large, 2 small, and 1 smallest
median tentacle. 4 radial-canals. Manubrium pyriform and without oral tentacles. New

Zea_land.

) Family CLADONEMIDZE.
Clado}zer;éidce, GEGENBAUR, 1856, Zeit. filir wissen. Zool., Bd. 8, p. 220 ~HAECKEL, 1879, Syst. der Medusen, p. 98.—Harz-
LaUB, 1887, Zool. Anzeiger, Bd. 10, p. 651; 1907, Nordisches Plankton, Nr. 12, pp. 5, 110.—GHNTHER, 1903, Mittheil
Zool. Sta. Neapel, Bd. 16, pp. 56, 57.

" .
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This family is of such interest that we devote more than the usual space to its consider-
ation. Haeckel, 1879, classifies it as a family coordinate with the Codonide, but Hartlaub,
1887, showed that the genus Cladonema had an encircling gonad as in the Codonid. The
medusz are, however, highly specialized, both in respect to their anatomy and their mode of
life, and they are undoubtedly derived from some more simply-organized medusz among
the Codonidz. The hydroid of Cladonema is a Stauridia, and is closely related to Syncoryne,
‘the hydroid of Sarsza. :

CHARACTERS OF THE FAMILY CLADONEMIDZ.

Anthomedusz with feathered or branched marginal tentacles, and with four or more
simple or branched radial-canals. The gonads may be ring-like and encircle the stomach, or
they may be more or less separated so as to be interradial or adradial, or developed in a spec-
ialized brood-pouch above the stomach. : "

Hartlaub, 1837, and Perkins, 1902, show that in the genus Cladonema the genital products
are developed over the entire gastric portion of the manubrium and the gonads are not con-
fined to restricted meridians, as was believed to be the case by Haeckel. Hartlaub found that in
Cladonema radiatum of the Mediterranean the genital products begin to develop in the ento-
derm. This species exhibits a successive hermaphroditism, although either sperm or ova may
precede. Perkins, however, in his study of Cladonema perkinsii of the Bahamas, found that
the genital products were developed in the ectoderm of the manubrium, and he failed to find
sperm or ova in the entoderm. o

In Eleutheria, Hartlaub, 1886, 1887 (Zool. Anzeiger), showed that the genital products
are developed exclusively in the ectodermal lining of a peculiar brood-pouch above the stomach,
and that the medusa is hermaphroditic. The brood-pouch is derived from the ectodermal
layer of the bell-cavity and is not connected with the stomach of the medusa, but communi-
cates with the bell-cavity by means of 6 interradial-canals. ‘

Hartlaub, 1887, divides the Cladonemidz into two groups, one with and the other without
an apical brood-sac above the stomach. As this brood-sac is highly variable in its develop-
ment, some specimens of Eleutheria apparently failing to develop it and, moreover, asit is a
character which develops during the growth of the medusa and is not found in the young
animal, it would seem that Haeckel’s classification of the Cladonemidz, based as it is upon
the possession of constant characters, is to be preferred. Moreover, as has been shown by
Giinther, 1903, we can not yet state that the brood-pouch of other genera of Cladonemidz is
similar in structure to that of Eleutheria. . N .

As is well known, Haeckel, 1879 (Sitzungsber. Medicin. Naturwiss. Ges. Jena; see also
Chun, 1880, Ctenophoren des Golfes von Neapel), drew an ingenious comparison between
Ctenaria and the Ctenophorz, and concluded that the Ctenophorz might have been derived
from some form of Anthomedusa. Ctenaria appears to resemble the Ctenophorz in its 2
feathered tentacles, 4 bifurcated radial-canals, and in a peculiar sheath at the base of each
tentacle. However, Hartlaub’s discovery that the brood-pouch in the closely-related Eleu-
theria is of ectodermal and not entodermal origin makes it appear that the resemblances
between Ctenaria and the Ctenophora are of the nature of a mere parallelism and not indic-
ative of a genetic relationship. Haeckel compared the 8 adradial longitudinal lines of
nematocysts upon the exumbrella of Ctenaria with the 8 rows of ciliated combs in the
Ctenophorz. An even more remarkable case of convergence is shown by Kofoid, 1905
(Bull. Mus. Comp. Zool. at Harvard College, vol. 46, p. 163, 1 plate), in the case of the
Cystoflagellate, Craspedotella, which is bell-shaped and provided with a well-developed velum,
the walls of which are contractile so that the mode of locomotion is similar to that of a medusa.
There 1s thus an external similarity of form between this protozoan and a medusa offering an
instance of convergence of a most striking character. Another remarkable instance of conver-
gence is that of the pelagic holothurian Pelagothuria natatrix, which bears a close resemblance

. to a2 medusa (see Mem. Mus. Comp. Zool. at Harvard College, vol. 17, 1894). I believe also
that the bell of the Narcomedusz is not homologous with that of the Anthomedusz and
Leptomedusz, but is a mere outgrowth from the walls of the actinula larva.
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The Cladonemidz are close relatives of the Codonidze, this being illustrated most clearly

_ by their hydroids, and they may properly be regarded as highly-specialized Codonidze, as has

been maintained by Hartlaub. For purposes of classification, however, I think it will be
well to permit them to remain in a family of Anthomedusz coordinate with the Codonide, for
there is no single character which they have consistently in common with the Codonide. For
example, the gonad in Cladonemamay be readily likened to that of the Codonidz, for it encircles
the stomach on all sides, but in some species of Zanclea the gonads show a decided tendency
to segregate interradially, and in Eleutheria they are developed in an ectodermal brood-sac
which is not connected with the manubrium. '

The most constant character of the Cladonemidz is their forked, or feathered, marginal
tentacles. - :

The greatest difficulty in any attempt to classify the Cladonemidz among themselves
arises from our lack of understanding of the nature of the brood-sac or apical cavity in the bell

of the genera Pteronema, Ctenarta, and Dendronema; and no classification worthy of serious .

consideration can be effected until we know whether this sac is a2 mere extension of the stomach
or an ectodermal reproductive cavity similar to that studied by Hartlaub in Eleutheria.

FamiLy: Craponemipz. Subfamily Preronemine:
Manubrium without oral tentacles. With 4 to 8 simple radial-canals.

Zanclea~GEGENBAUR, 1856. With 2 to 4 marginal tentacles at bases of 4 radial-canals. The tentacles give rise to an
abaxial row of simple branches, each terminating in a cluster of nematocysts. With meridional rows of nema-
tocysts upon the exumbrella. No ocelli. No brood-pouch above the stomach. The hydroid is Gemmaria McCrady,
Allman. .

Zancleopsis HARTLAUE, 1907. Similar to Zanclea, but with tentacular ocelli and Withopt meridional rows of nemato-
cysts. -

Prteronema Harcxer, 1879. With 4 well-developed tentacles similar in structure to those of Zanclea. With 4 simple
radial-canals. With a brood-sac above the stomach. Hydroid unknown.

Eleutheria QUATREFAGES, 1842. With 4 to 6 simple radial-canals, and an equal number of bifurcated tentacles. With
a brood-pouch above the stomach. This brood-pouch is not connected with stomach-cavity, but..communicates
with bell-cavity by means of simple interradial pores. Genital products develop exclusively in brood-pouch. Medusa
is hermaphroditic. Hydroid is Clavatella Hincks. L

Mnestra Kroux, 1853 (Archiv. fiir Naturges., Jahrg. 19, Bd. 1, p. 278). Medusa degenerate, sessile upon Phyllirhoé
in the Mediterranean. With 4 to o small marginal tentacles having nettling capsules along their abazial sides. A
ring of nematocysts extends around the bell-margin, and 4 linear tracts of nettle-cells extend upward over the
exumbrella, 1 from each tentacle-bulb. With 4 simple, unbranched radial-canals and ring-canal. No brood-pouch
above stomach. Throat of medusa blocked by a spongy mass of entoderm. Medusa attaches itself by its mouth to
throat of Phyllirko, and the larve of the Mnesira probably develop within the gastric cavity of the Phyllirhoé. It
is elaborately described by Giinther, 1903 (Mitt. Zool. Sta. Neapel, Bd 16, pp. 35-62, plates 2, 3), -

Famiy: Craponemipz. Subfamily Dendronemine:
The mouth is surrounded by simple, or branched, oral tentacles. Some or all of the radial-canals bifurcate.

Ctenaria Harcrer, 1879. With 2 marginal tentacles, each of which gives rise to a row of nematocyst-bearing filaments.
With 4 bifurcated radial-canals. With simple, unbranched, oral tentacles. With an apical sac above the stomach.
Hydroid unknown.

' Cladonema DujarpiN, 1843. With 4 to 5 bifurcated radial-canals, or 8 to 10 simple radial-canals, or with both simple
and. bifurcated radial-canals. With a tentacle at foot of each radial-canal. These tentacles branch dichotomously
or complexly, and branches end in suckers or nematocyst-knobs.  With simple, unbranched, oral tentacles. No
brood-sac above stomach. Hydroid, Stauridia Dujardin. : :

Dendronema Hazcxet, 1879. With bifurcated radial-canals, and dichotomously branched tentacles. Branches end in
suckers, or in nematocyst-knobs. Mouth surrounded by 4 groups of dichotomously branched oral tentacles. There
is an apical sac above the stomach.

J
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Genus ZANCLEA Gegenbaur, 1836.

Zanclea, GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 229.—KerersTEIN unp EnirERs, 1861, Zool. Beitr. in Neapel urd
Messina, p. 85—Acassiz, L., 1862, Cont. Nat. Hist. U. S, vol: 4, p. 344-

Zanclea+ Gemmaria, Hazcxzr, 1879, Syst. der Medusen, pp. 102, 103. i

Zanclea, Fewxzs, 1881, Bull. Mus. Comp. Zool,, vol. 8, p. 150.—HarrrAUB, 1887, Zool. Anzeiger, Bd. 10, p. 654; 1907, Nor-
disches Plankton, Nr. 12, p. 112.—VaNudrrenN, 1891, Zool. Anzeiger, Jahrg. 14, p. 445 —GUNTHER, 1903, Mitt. Zool.
Sta. Neapel, Bd. 16, p. 57.

Gemmaria=Zanclea, BRowNE, 1905, Proc. Roy. Soc. Edinburgh, vol. 235, p. 750.

- {

Gemmaria, McCrapY, 1857, Gymn. Charleston Harbor, p. 49.—Acassiz, A., 1865, North Amer. Acal., p. 184.—ArL™maN, 1872, ~

Monog. Tubul. Hydroids, p. 289.—Brownz, 1896, Proc. Zool. Soc. London, p. 463.
Non Gemmaria, FEwxzs, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 150.
Gemmaria, Harxravs, 1887, Zool. Anzeiger, Bd. 10, p. 654.—GUNTHER, 1903, Mitt. Zool. Sta. Neapel, Bd. 16, p. 57.
Gemmaria (hydroid), HarTrau®, 1905, Zoologischen Jahrbiich., Supplement 6, p. 527. N
Corynitis, MurBacH, 1899, Quart. Journ. Microscop. Sci., new ser., vol. 42, p. 354 —NUTTING, 1901, Bull. U. S. Fish Commission
for 1899, pp. 329, 372—HaraITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 42.

- Halocharis (kydroid), Acassiz, L., 1862, Cont. Nat, Hist. U. S., vol. 4, p. 239, plate 20, figs. 10-10¢.

Gemmdria+ Zanclea, Harerrr, 1908, Biol. Bulletin, vol. 14, p. 104.

The type species of this genus is Zanclea costata Gegenbaur, 1856, of the Mediterranean.

¢
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Tabular Description of the Meduse of Zanclea.

Z. costata Gegenbaur,
1856.

Z. gemmosa McCrady,
1857.

Z. implexa Allman,1864.

Z. cladophora= Gem-
maria cladophora A.
Agassiz, 1865.

Shape and size of bell
in mm.

Length of the 4 merid-
ional rows of nettle-
cells above tentacle-
bulbs, in terms of
bell-height.

Number and length of
tentacles in terms of

bell-radius (r)-

Character of abaxial
filaments upon ten-
tacles.

Length and shape of
manubrium.

Gonads.

Color.

- Where found.

Hydroid.

Ellipsoidal. 4 to 5 high,
3 to 4 wide.

From tentacle-bulbs to
very near apex of bell.

4 tentacles, each 3 toar
long.

Very numerous, slender,
and ending in a spheri-
cal capsule containing
3 to § nematocysts.

Not quite half aslong as
depth. of bell-cavity. -
Flask-shaped.

4 interradial masses of
eggs on swollen sides of
stomach.

Gonads red, tentacles
yellowish-brown.

Mediterranean. Common,|
Medusa having only 2-
tentacles, but in other
respects similar to Z.
costatafound at Tor-
tugas, Florida.

Hydroid (?) (see text).
7

Pyriform. 6 high; 4
wide.

One-fourth to one-third
distance from margin
to apex.

4 tentacles, each 3to 4 7
long.

Very numerous, slender,
and endingin a spheri-
cal capsule containing
4 to g nematocysts.

Flask-shaped, 4-sided.
Aslong as depth of
bell-cavity. Mouth
with 4 smalllips.

On 4 interradial sides of
stomach. Much
swollen.

Entoderm of stomach
and tentacle-bulbs
creamy-pink. Ento-
derm of manubrium
delicate green.

West Indies northward
to Woods Hole.

Hydroid: Gemmaria
gemmosa.

Dome-like to globular.
1:5 high, 1.75 wide.

025 to 0.5

2 to 4 tentacles, each
about 4 7 long.

Very numerous, slender
filaments, each ending
in an oval capsule
containing 4 to 8
nematocysts.

Urn-shaped. Only half
- as long as depth of
"bell-cavity. Mounted
upon short peduncle.
Mouth round opening.|

On upper sides of
stomach, more or less
separated in 4 chief
radii.

Stomach and tentacle-
bulbs brownish-red to
crimson. Entoderm
of tentacles orange.

Atlantic coasts of west-
ern Europe to Medi=-
terranean.

Pyriform. Size (?)

0.5

2 long and 2 short ten-
tacles; long tentacles
47,short over one-third
r long.

Very numerous, slender

filaments, ending in
knob-like clusters of
nematocysts. Num-
ber of nematocysts in
each knob-?

Conical. 4 prominent
lips.

Gonad encircles stom-
ach.

.

Tentacles light-brown.
Orange and yellow
spots in tentacle-
bulbs. Color of stom-|
ach (?)

Coast of Massachusetts,
Nazhant, Woods Hole.

Hydroid: Gemmaria
implexa.

Hydroid unknown.

GENERIC CHARACTERS.

Cladonemidz with 4 simple radial-canals, and 2 to 4 radially situated tentacles which give
rise to filiform, knobbed, nematocyst-bearing side branches. The gonad is developed upon the
sides of the stomach. There is no apical brood-pouch above the stomach. There are merid-
ional lines of nettle-cells over the exumbrella. There are no tentacular ocelli. The hydroid
is Gemmaria Allman, 1871. | ‘

In 1857, McCrady founded the genus Gemmaria for a Zanclea-like medusa with only 2

tentacles. Vanhéffen, 1891, and Browne, 1903, have observed that the 2-tentacled young of
other species of these medusa often becomes 4-tentacled when adult, and according to Browne, .

1905, ““Gemmaria” implexa may become mature with 2 or with 4 tentacles. It is evident,
therefore, that there are no definite generic distinctions between Zanclea and Gemmaria, the
““Gemmaria” condition being only a developmental or retarded phase of Zanclea.

~ Murbach and Nutting have erroneously applied the name ““Corynitis” to a 2-tentacled
medusa of Zanclea. Apparently these authors had not seen the medusa of Corynitis, which 1s

<
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well figured by McCrady. I have frequently taken Corynitis in Charleston Harbor, South
Carolina, where McCrady discovered it, and it is wholly different from any ““Gemmaria” or
Zanclea. (See also Hargitt, 1908.) :

The common Zanclea of the southern coast of New England, in America, may become
mature with only 2 tentacles, and with poorly developed lips. On the other hand, a very
similar medusa is occasionally found in the same waters with 4 tentacles and with 4 well-
developed lips. I am inclined to believe that these conditions represent developmental stages
or starved and well-fed states of one and the same medusa. - ’

Zanclea costata Gegenbaur.
" Plate 8, figs. 2, 3, 6, and 7.
Zanclea costata, GEGENEAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 229, taf. 8, figs. 4."7.——HAEC.KEL, 1879, Syst. der Medusen

P- 103.
Hydroid (?), Maver, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 35, plate 41, figs. 137, 138.

Gegenbaur found many specimens of this medusa in the Mediterranean. His fully
developed medusz had 4 long, equally developed tentacles. For details see tabular description

" of the medusz of Zanclea.

I have found a medusa at Tortugas, Florida, which accords well with Zanclea costata
excepting that it has but 2 tentacles. - ’
Medusa from Tortugas, Florida—Bell 6 mm. high and ellipsoidal, with bluntly-rounded’
apex. Without an apical projection. Bell-walls of uniform thickness everywhere. There are
2 long, spindle-shaped, rough-looking tentacles) somewhat longer
than the bell-height. . These are thickly covered with papillee and
beset on their outer sides with a row of filaments, each of which
ends in a spherical knob, the surface of which is covered with
blunt papillze. Each of these knobs contains a cluster of nemato-
cysts (plate 8). Basal bulbs of tentacles are elongéte, spindle-
shaped, and hollow. No traces of tentacle-bulbs go° away from
the 2 long tentacles. 4 swollen lines of nematocysts extend upward
over the exumbrella from the bases of the 4 radial-canals and
nearly meet near the apex of the bell. Velum well developed. 4
radial-canals, and the circular vessel straight and narrow. Manu-
brium flask-shaped, with 4 simple lips. Entoderm of the manu-
brium and tentacles milky white, There were 4 interradial
. gonads. A single specimen was found in a surface-tow at Tor-
\™ tugas, Florida, on May 15, 1906. :
N This species is distinguished by its ellipsoidal, high, rounded
bell, without a sharp-pointed apex, the 4 very long meridional lines
of nematocysts over the exumbrella, and the spherical nematocyst- -
capsules at the ends of the tentacular filaments.

The Tortugas medusa differs from Zanclea costata,as described
by Gegenbaur, in having but 2 tentacles. It is well known, how-
ever, that in Zanclea some individuals of the same species develop 4 while others become
mature with but 2 tentacles.

Gegenbaur states that the female gonads are red (pink ?). In the Tortugas specimen the
male gonads were milky-yellowish white. ‘

Hydroid (plate 8, fig. 2).—That which is probably the hydroid stock of this species was
found by Mayer, 1900, at Tortugas, Florida, and erroneously ascribed to Zanclea gemmosa;
but Murbach, 1899 (Quart. Journ. Micros. Sci., New Series, vol. 42, p- 354), describes and
figures the hydroid of Zanclea gemmosa, and it is now evident that the form described by
Mayer is specifically distinct from Z. gemmosa and is probably Zanclea costata, the medusa
of which occurs at Tortugas. , '

. I—;I.ydroz'd of Zanclea costata (?).—The hydrorhiza is creeping, tubular, and net-like, and
gives rise at irregular intervals to short, more or less twisted hydrocauli. Both the hydrorhiza
and hydrocauli are covered with a horny, chitinous perisarc, which is annulated in the hydro-

Fi16. 41 —Zanclea costata, from the
Mediterranean, after Gegen~
baur, in Zeit. fiir wissen.
Zool., Bd. 8.
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caulus. The hydrocaulus is corrugated and opaque in color throughout its length, and in-

_this respect differs from the European G. implexa Allman, 1871. The fully developed
hydranths are only 1.5 mm. in height. They are elongate, spindle-shaped, and taper gradually
from near the base to the summit, so that the diameter near the mouth is less than that near
the base. The tentacles arise in § to 8 well-defined whorls from sides of hydranth, each whorl
consisting of 4 to 6 tentacles. These tentacles are short and taper from base to end, termi-
nating in a large knob containing nematocysts. The entodermal cores of the tentacles are
composed of vacuolated cells. The tentacles are stiff and project rigidly outward from the
sides of the hydranth. 4 to 8 medusa-buds in various stages of development arise from the
sides of the hydranth near the base immediately below the lowest whorl of tentacles.

When set free the young medusa (plate 8, fig. 3) has 2 well-developed, radially situated,
diametrically opposed tentacles, and 2 rudimentary tentacle-bulbs. There are 4 radially
situated, nematocyst-bearing ridges upon the exumbrella, and these extend about half-way
up the sides of the bell. The bell-walls are very thin and flexible. There are 4 straight,

narrow radial-canals, and the manubrium is a short, simple tube with no trace of the gonad. -

The mouth is a simple, round opening. Before being set free the tentacles are coiled inward
so as to lie within the bell-cavity. Soon after the medusa has become liberated, however,
the tentacles uncoil and project outward. The deep-lying entoderm of the hydranths is a
delicate creamy-pink, while the more superficial entoderm is translucent and milky in color.
The cells of the superficial entoderm are large and vacuolated. The hydrorhiza and hydro-
caulus is protected by a horny, yellow, amber-colored, -chitinous sheath, but this does not
extend over the hydranths. The hydroid was found at Tortugas, Florida, in June, 1899,
growing upon a piece of floating gulfweed (Sargassum).

Zanclea gemmosa McCrady.
Plate 6, fig. 7; plate 7, fig. 5; plate 8, figs. 4 and 5.

Gemmaria gemmosa, McCrapY, 1857, Gymn. Charleston Harbor, p. 49.

Zanclea gemmosa, McCraDY, 1857, Gymn. Charleston Harbor, p. 49, plate 8, figs. 4, 5.—Acassiz, L., 1862, Cont. Nat. Hist.
U. S., vol. 4, p- 344—HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 121, fign. 116, 117.

Gemmaria gemmosa, Acassiz, A., 1865, North Amer. Acal,, p. 184, fig. 306.—Hazcker, 1879, Syst. der Medusen, p. 104~
Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, No. 8, p. 150, plate 1, figs: 8-12.—FrwkEs, 1884,

i American Naturalist, vol. 18, p. 196, fig. 2. ‘ .

Corynitis aga;sz’ziz' (hydroid), MureacH, 1899, Quart. Journ. Micr. Sci., vol. 42, p- 354, plate 34, fig. 12 (medusa, figs. 11,
13, 14., ' v h

Gemmaria sagittaria, Haxcker, 1879, Syst. der Medusen, p. 103, taf. 7, figs. 3, 4 (young medusa).

Zanclea gemmosa (hydroid), Warrace, 1908, Carnegie Institution Year Book, No. 7.

Adult medusa—Bell 6 mm. in height, and pyriform. There is a well-developed, solid,

apical projection. Side walls quite thin. There are 4 long, radially situated tentacles with
large, hollow basal bulbs, which.lack ocelli. The shafts of the tentacles are crowded with

large numbers of short filiform branches, which arise only from the dorsal (exumbrella)

side of the tentacles, although the twisting of the tentacle may cause them to appear to arise
from all sides. Each of these filiform branches terminates in a large spear-head-shaped
body which bears a number of long, delicate, sharp-pointed bristles, and which contains
3 to 9 egg-shaped nematocyst-cells. A club-shaped swelling extends longitudinally from
the base of each tentacle a short distance up the side of the exumbrella. These swellings are
thickly covered with nematocysts. There are 4 straight, slender radial-canals, and a narrow
circular vessel. The velum is wide and delicate. The manubrium is flask-shaped, and cruci-
form in cross-section and extends to the level of the velar-opening. The mouth is 2 simple,
cruciform opening without prominent lips. . The gonad is upon the sides of the stomach.
These sides are greatly swollen and give to the manubrium its flask-shaped appearance.
The entoderm of the manubrium and tentacles is of a delicate creamy-pink and the ectoderm
of the manubrium is of a delicate shade of green. ,

Young medusa (plate 7, fig. 5; plate 8, figs. 4, 5).—In the medusa, 1 mm. in height,
there are but 2 marginal tentacles. The bell-walls are very thin and the manubrium is a
simple fusiform tube. There is no apical projection to the bell, and no trace of gonads upon
the manubrium, and the mouth is a simple, round opening without cruciform lips.

This species extends from the West Indies to the southern coast of New England. It is
quite common in Newport Harbor late in the summer.
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The hydroid stock has been described by Murbach under the name of “Corynitis
agassizii,” but is evidently a Gemmaria. The hydranths are 1.5 to 2 mm. in length and
arise singly from a slender, thread- \
like, anastomosing hydrorhiza. The
hydrorhiza is covered with a deli-
cate perisarc, but this does not
extend over any part of the hy
dranths. In this respect the species
is very different from Z. costata.
The hydranths are also more cylin-
drical and uniform in width through- I
out the polypite than in Z. costata.
The tentacles are irregularly ar-
ranged and the medusa-buds are
found not only near the base of the
hydranth, but scattered along the
sides. In Zanclea costata they are
confined to a zone immediately under
the lowest circlet of tentacles. The
color of both forms is quite similar,
excepting that the hydrorhiza is deep
pink in the Z. gemmosa and rosin-
yellow inthe Z. costata. W.S5. Wallace
found this hydroid growing upon
floating Sargassum at Tortugas,
Florida, in July, 1908. ‘

The young medusa =gy P
here figured was obtained é % o

at Nevvport, Rhode Is- Fie.42—Zanclea gemmosa, from Fewkes, in Bull. Mus., Comp. Zool. at Harvard College.
land, and was identified by Dr. Alexander Agassiz as the young of Zanclea gemmosa.
Z. gemmosa readily devours the meduse of Obelia.

Zanclea implexa Allman.

Coryne pelagica+ Coryne implexa (hydroid and medusa), ArpEr, 1857, Catalogue Zoophytes Northumberland, Trans. Tyne-
side Nat. Field Club, vol. 3, pp. 13, 18 (of the “separate”), plate 7, figs. 1-6.

Zanclea implexa, ALLMAN, 1864, Anpals and Mag. Nat. Hist., vol. 13, p. 357.—Hi~cxks, 1868, Hist. British Hydroid Zoophytes,
p- 59, plate 9, fig. 3.—HarrLAUS, 1907, Nordisches Plankton, Nr. 12, p. 116, fign. 106-111 (list of localities, authors,
and best description of the medusa).

Gemmaria implexa, ALLMaN, 1871-72, Monog. Tubularian Hydroids, pp. 223, 290, plate 7, figs. 1~10.—HaErckEL, 1879, Syst.
der Medusen, p. 105.—JickeL1, 1883, Morphol. Jahrbuch, Bd. 8, p. 611, taf. 26 (histology)—GRAEFFE, 1884, Arbeit
Zool. Inst. Wien, Bd. 5, p. 353.—Brownz, 1896, Proc. Zool. Soc. London, p. 461.—HARGITT, 1904, Mitth. Zool. Station
Neapel, Bd. 16, p. 574, taf. 22, figs. 27-29 (hydroid and medusa from the Bay of Naples)—Browne, 1905, Proc. Roy.
Soc. Edinburgh, vol. 25;p. 750.

This medusa is closely related to Zanclea gemmosa of the Atlantic coast of the United
States, but it is much more swollen than the American form, and differs in other respects.

The bell is globular with fairly thin side walls and a thick, solid, dome-like apex. It
is 1.5 mm. high, 1.75 mm. wide. There are 4 prominent nematocyst tracts extending one-
fourth to half the distance from the tentacle-bulbs up the sides of the bell, and the nettle-
cells in each tract are arranged in two rows.

" There are usually 2 long tentacles 180° apart alternating with 2 short tentacle-bulbs,
but according to ‘Browne, 1905, the medusa may become mature with 2 or with 4 long ten-
tacles. The long tentacles are about twice as long as the bell-diameter and their upper,
abaxial sides bear each a double row of numerous filaments, which terminate in oval capsules
containing 4 to 8 nematocysts. The basal bulbs of the tentacles are globular, and lack ocelli.

There is a slight linear (glandular ?) swelling occupying the middle third of each of the
4 radial-canals. The stomach is mounted upon a short peduncle and is urn-shaped, with
a simple, round mouth-opening. The gonads surround the stomach and are more or less

=
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separated in the 4 principal radii. The basal bulbs of the tentacles and the stomach are
brownish-red to bright crimson, and the entoderm of the tentacles is orange.

This medusa is found off the Atlantic coasts of Western Europe, and in the Mediter-
ranean. Graeffe, 1884., states that at Trieste, Adriatic Sea, the medusz bud forth from the
hydroids in the spring, and a second brood. appears to develop in summer. g

The hydroid is Gemmaria implexa, well described and figured by Allman, 1871—72

The stems of the hydroid are erect, 6 to 8 mm. high, and arise at intervals froma creeping,
net-like hydrorhiza which is attached to
shells, stones, etc.,inshallowwater. The
stems are usually single, but occasionally
they branch. The perisarc covers the
hydrorhiza and extends as a transversely
corrugated, opaque tube up the lower
part of each hydranth. Below the
zones of tentacles the perisarc becomes
abruptly smooth, and ends in a slightly
flaring cup. The hydranths are cylin-
drical to club-shaped, with dome-like
peristome. There are 40 to 50 short

" nematocysts. These tentacles are ar-
ranged in 10 to 13 irregular verticils of
about 4 tentacles each, the tentacles
being about go° apart. The medusa-
buds are borne upon peduncles which
arise in clusters from the sides of the
hydranth below the middle, but above
the lowérmost verticils of tentacles.

When set free the medusa has 2
well-developed tentacles -which give
rise to numerous filaments, each ending
in a capsule bearing terminal bristles
and containing several nematocysts.
There are also 2 small tentacle-bulbs
go° apart from the well-developed ten-
tacles. The bell is oval and higher
than a hemisphere and 4 lines of

.to one-third of the bell-height, one above
each tentacle-bulb. The 4 radial-canals
are straight and simple, and the manu-
brium is a simple tube with a round
mouth-opening and straight cylindrical

Fic. 43—Hydroid of Zanclea implexa, after Allman, in Ray - sides. Itlacks a peduncle and is about
Society, 1871~72. See also, Fig: 44.. half as long as depth of bell-cavity.
The hydranths are white with pale-pink entoderm. The perisarc on the proximal portion

“of the hydrocaulus is brown and on the distal portion, colorless. It is closely related to the

hydroid of Zanclea gemmosa.

Zanclea cladophora Hartlaub.

Gemmaria cladophora, Acassiz, A., 1865, North Amer. Acal., p. 184, figs. 307-310—HazckEL, 1879, Syst. der Medusen, p. 14— -

Nvrrive, 1901, Bull. U. S Fish Commission for 1899, vol. 19, p. 371, fig. 78.—Harcirr, 1904, Bull. U. S, Bureau of

Fisheries, vol. 24, p. 42.
Zanclea cladophora, HarTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 121, fign. 112-115.

Bell pyriform and about as broad as high. Apical projection solid, rounded, and dome-
like. There are 2 long, diametrically opposed tentacles from the outer sides of which arise
a great number of slender filaments, each terminating in a knob-like body which contains

tentacles, each ending in a knob of

nematocysts extend up about one-fourth -
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nematocysts. Theselong tentacles are 1.5 times as long as the bell-diameter. There are also
2 small, conical tentacles o° apart from the long ones. The small tentacles do not give rise
to side-filaments. No ocelli. A ridge of nematocyst-cells extends from the base of each ten-
tacle about half-way up the side of the exumbrella. Velum broad. There are 4 broad radial-
canals and a narrow circular tube. The outline of the bell-cavity does not follow that of
the outer surface of the bell, but is widest at the inner apex. Manubrium conical, with a wide
proximal base and regularly-narrowing sides. It does not extend quite to the level of the
velar opemng The 4 lips are quite prominent, and the mouth is a rectangular opening.
The mouth is surroundéd by 2 or 3 rows of large nematocyst-cells, similar to those found
upon the sides of the exumbrella. The gonad is developed upon the sides of the stomach,
which it encircles. The tentacles are light-brown in color, and the entoderm at their bases
contains orange pigment. There are bright-yellow pigment-spots at the bases of the two
rudimentary tentacles. This species was found at Nahant, Massachusetts, in 1862, by Dr.
Alexander Agassiz. Nutting, 101, obtained
1t at Woods Hole, Massachusetts, in August,
1899. Neither of these observers states the
dimensions of the medusa.

The peculiar outline of the subumbrella
and the constriction above the lips figured
by A. Agassiz may be due to unnatural
contraction:

Many of ‘the- characters of this so-called
“species” remain in doubt.

Zanclea nitida.

Gemmaria nitida, HARTLAUB, 1905, Zoolog. Jahrbiichern,
Suppl 6, p. 527, fign. J, H (hydroid).

Polypltes about8 mm. long. Club-shaped
to cylindrical, with about 50 short knobbed
tentacles, 1rregularly distributed. Hypostome short and flatly conical. Each polypite bears
Ito3 clusters of small medusa-buds. These are borne upon short branching stems which
arise between the tentacles near the lower, basal part of the polypite. The condition of the
medusa is not described. Found at ]uan Fernandez Island, off the Pacific coast of South
America. :

F16. 44.—Zanclea implexa, after Hartlaub, in Nordisches Plankton.

Genus ZANCLEOPSIS Hartlaub 1907.
Zancleapszs, Harrrauve, 1907, Nordisches Plankton, Nr. 12, pp 1135, x16.

GENERIC CHARACTERS.

Cladonemide related to Zanclea, but with large, stout, lateral branches on the tentacles.
With ectodermal ocelli upon the tentacle-bulbs, and without meridional clusters of nemato-
cysts upon the exumbrella. : :

The type species, and only known form, is Zancleopsis dichotoma, from Tortugas, Florida,

" described by Mayer under the name Gemmaria dichotoma.

This genus is distinguished from Zanclea by the large lateral branches upon its tentacles,
and by the absence of nettle-cell tracts upon the exumbrella. Also, it has ocell7, and these
are not known in Zanclea.

Zancleopsis dichotoma Hartlaub.
Plate 8, fig. 1.

Gemmaria dichotoma, MaYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 57, p. § 5: plate 17, fig. 40.
Zancleapsz: dichotoma, HARTLAUB, 1907, Nordisches Plankton, Nr. 12, p. 115, fig. 105.

Bell miter-shaped, with thin walls, and solid apical projection. 3 mm. high and about
2.5 mm. wide. There are 2 rudimentary tentacle-bulbs and 2 well-developed, diametrically
opposed tentacles. These long tentacles are of unequal length one being about as long as

&
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the bell-height, while the other is only about two-thirds this length. Each of these tentacles
terminates in a club-shaped, nematocyst-bearing end. The small tentacle gives rise to 2 to 3
side branches while the large one gives rise to 4 side branches. These side branches arise
from the outer (aboral) side of the tentacle, and each one terminates in a knob-like end con-
taining nematocysts as in the end of the main shaft itself. The youngest and least-developed
side branch is always found nearest the side of the bell, whereas the oldest is nearest the outer
end of the tentacle. The basal bulbs of the tentacles are large and swollen and contain each
an ectodermal ocellus upon the outer (abaxial) side of the bulb. The ectodermal core of each
tentacle and of the side branches is hollow. The nematocyst bulbs of the tentacles are
provided with delicate bristles. The velum is quite narrow. There are 4 straight, simple
radial-canals and a narrow circular vessel. The manubrium is flask-shaped, and cruciform in
cross-section, with 4 small, cruciform, nematocyst-covered lips. The stomach-cavity does
not project upward into the gelatinous apex of the bell. The gonads are developed upon
the interradial sides of the stomach.

The entoderm of the manubrium and the circular and radial-canals is dull ocher-yellow,
while the entodermal cores of the terminal bulbs of the tentacles is of a brighter yellow.

The 4 ocelli (2 on the bulbs of the well-developed tentacles and 2 on the rudimentary
tentacle-bulbs) are dark reddish-brown. ‘ , .

_ This medusa is occasionally found at Tortugas, Florida, from May until July. It is
taken each year upon the surface, but never in large numbers. ‘

This species is widely separated from other medusa of the genus Gemmaria by its well-
developed ectodermal ocelli upon the 4 tentacle-bulbs and by the total absence of nematocyst
tracts upon the exumbrella. The “filaments” arising from the abaxial sides of the 2 long
tentacles are almost as thick as the main shaft of the tentacle itself, and in comparison with
species of Gemmaria they. are greatly reduced in number. This numerical disparity is, how-
ever, counterbalanced by their great size.

Genus PTERONEMA Haeckel, 1879.

Microstoma, preoccupied by Cuvier, 1817, for Fishes. :
Microstoma, Lesson, 1829, Voyage autour du monde sur la Coguille, tome 2, Zooph., p. 130.
Pteronema, HAECKEL, 1879, Syst. der Medusen, p. 101.—VaNEOFFEN, 1891, Zool. Anzeiger, Jahrg. 14, p. 445-

The first medusa to be described which belongs to this genus is Microstoma ambigua
Lesson, from New Guinea.

Haeckel, 1879, describes that which is probably the same medusa, in an expanded state,
under the name Pteronema darwinii. This species is described from the coast of Australia,
but the exact locality is not stated. ’

GENERIC CHARACTERS.

Similar to Zanclea, but distinguished by having a brood-sac above the stomach, the
nature of which is unknown. If it be similar to that of Eleutheria it has no connection with
the stomach. Haeckel considers it to be continuous with the stomach, but his studies do
‘not demonstrate this to be true, for he cut no sections.

There are no meridional tracts of nematocysts upon the exumbrella in Pteronema.

Pteronema darwinii Haeckel.

(? ?) Microstoma ambigua, LEssoN, 1830, Voyage de la Coquille, Zoopk., tome 2, p. 130, plate 14, figs. 5, 5’
(? ?) Microstoma ambiguus, LEssoN, 1843, Hist. Zooph. Acal., p. 295. ’

(2 ?) Zanclea ambigua, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p- 344

Pteronema darwinii, Harcker, 1879, Syst. der Medusen, p. 101, taf. 7, figs. 1, 2

(2 ?) Preronema ambiguum, Brpot, 1905, Revue Suisse de Zool., tome 13, p. 144 (literature, 1830-1850).

Haeckel describes his Preronema darwinii from a single specimen preserved in glycerin.
He states that the preservation was good, but that the tentacles were contracted and are
represented in his figure as being of double the length observed in the preserved specimen.
This medusa was obtained somewhere off the coast of Australia.

Lesson, 1830, describes a medusa under the name Microstoma ambigua from Waigion,
New Guinea, which may possibly be identical with P. darwiniz. Lesson’s description is,
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however, too vague to be of service, and his figure 5’ is almost equally hopeless. The spherical
bell is apparently turned inside out, and there are 4 short; feathered, marginal tentacles and
a flaring, conical manubrium, the tentacles'and manubrium being bright yellow. His figure
5 is even worse for purposes of identification. I advise the dropping of Lesson’s medusa
from future lists, for it will doubtless be impossible to determine it even generically.

In Haeckel’s medusa the bell is 6 mm. high, 4 mm. wide, pyriform with a pointed

: conical apex. There are no longitudinal lines of nemato-
cysts over the exumbrella. There are 4 radially placed
marginal tentacles, longer than the bell-height, and each
provided with: an abaxial row of filiform side branches,
each one of which terminates in a spear-head-shaped
capsule containing 5 to 10 nettle-cells. The basal bulbs
of the tentacles are conical and lack ocelli. There are 4
straight, wide, jagged edged radial-canals and a narrower,
smooth edged circular vessel. The stomach is spindle-
shaped, half to two-thirds as long as the depth of the
bell-cavity, and provided with 4 simple lips. Gonads (1)
on the adradial sides of the stomach.

The distinguishing characteristic of this medusa is
the elongate, spindle-shaped brood-pouch above the
stomach in the gelatinous apex of the bell. Haeckel
observed ripe eggs and gastrulz in this brood-pouch.
The anatomical relationships between this brood-pouch
and the stomach are unknown, and it may have no con-
nection with the stomach, but be ectodermal and con-
nected with the subumbrella epithelium as it is in
Eleutheria. Haeckel’s description affords no solution of
this problem. Color (?) Coast of Australia. Exact local-
ity unknown. A single specimen described by Haeckel.

Genus ELEUTHERIA Quatrefages, 1842.

Eleutheria, QUATREFAGES, 1842, Compt. rend. Acad. Sci., Paris, tome 15, p.
168; 1842, Annal. des Sci. Nat., série 2, tome 1§, p. 270.

Clavatella (hydroid and medusa), Hincxks, 1861, Annals and Mag. Nat. Hist.,
ser. 3; vol. 7, p. 73-

Eleutheria, Kroun, 1861, Wiegemann’s Archiv. fiir Naturges., Jahrg.27, Bd.
1, p. 157.—CLaPAREDE, 1863, Beobacht. iber wirbellose Thiere, p. 4.—
Arrmaw, 1872, Monog. Tubul. Hydroids, p. 384.—Hakckzr, 1879,
Syst. der Medusen, p. 105.—HarTLAUB, 1886, Zool. Anzeiger, Bd. 9,
p- 707; Ibid., 1887, Bd. 10, p. 652; Ibid., Bd. 12, p. 665, 1889; 1907,
Nordisches Plankton, Nr. 12, p. 126.—BROWNE, 1902, Annals and
Mag. Nat. Hist., ser. 7, vol. 9, p. 279.—GUNTHER, 1903, Mitt. Zool.
Sta. Neapel, Bd. 16, p. 57.—KrumBacH, 1907, Zool. Anzeiger, Bd.

} 3%, p- 450-
Bc. 45.—Preronema darwinii, after The type species of this genus is the extremely vari-
Haeckel, 1879. T .
able Eleutheria dichotoma of the Mediterranean and
Atlantic coasts of Europe. Haeckel, 1879, p. 106, records 12 subspecies of this medusa. The
best description is by Hartlaub, 1886, 1907.

GENERIC CHARACTERS.

" Cladonemide with 4 or more simple radial-canals and an equal number of bifurcated
tentacles. Terminal branches of tentacles end each in a knob-like cluster of nematocysts.
Manubrium a simple, 4 or more sided tube without oral tentacles or prominent lips. Velum
well developed and there is an urticating ridge around the exumbrella side of the bell-margin
below the ring-canal. There is a peculiar brood-pouch above the stomach, but this pouch is
not connected with the gastrovascular cavity of the medusa. The cavity of this brood-pouch is,
however, connected with the bell-cavity by means of simple, interradial openings. The genital
products are developed exclusively in the epithelial lining of this brood-pouch, which is derived
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from the ectoderm of the subumbrella cavity of the bell. The medusa is hermaphroditic; ova
develop in the ventral, and sperm in the dorsal (aboral) wall of the brood-pouch.

The hydroid is Clavatella of Hincks, 1861 (Annals and Mag. Nat. Hist., ser. 3, p. 73,
plates 7, 8; Ibid., 1868, British Hydroids, vol. 1, p. 73, plate 12, fig. 2). In Clavatella the
polypites arise singly from a linear stolon. The polypites are small linear, or clavate, with
a zone of 8 slender tentacles which terminate each in a knob of nematocysts. The medusa-buds
are borne only on two opposite sides of the body of the polypite near its base. The hydroid
lives on Ulva in shallow tide pools, and the medusz are produced in summer and autumn.

Hartlaub found that the entoderm of the planula of Eleutheria contains numerous nema-
tocyst-cells. Krumbach, 1go7, believes that Trichoplax, F. E. Schulze, 1891 (Abhandl. Akad.
Berlin), is the creeping planula of Eleutheria.

Eleutheria, Cladonema, and Amphogona are the only genera of hydromeduse known to
be hermaphroditic. ' : o

F16. 46—Hydroid (Clavatella prolifera> and its medusa (Eleutheria dichotoma), after Allman, in Ray Society, 1871, 1872.
F1G. 47.—Clavatella prolifera, after Hincks, in British Hydroid Zoophytes. :

Eleutheria dichotoma Quatrefages. -

Eleutheria dichotoma, QUATREFAGES, 1842, Compt. rend. Acad. Sé¢i., Paris, tome 15, p. 168; 1842, Annales Sci. Nat., Ser. 2, p. 270,
plate 18.—XKronn, 1861, Archiv. Naturgesch., Jahrg. 27, p. 157. . »

Clavatella prolifera (hydroid), Hincxs, 1861, Annals and Mag. Nat. Hist., ser. 3, vol. 7, p. 73, plates 7, 8; 1868, Hist. British
Hydroid Zoophytes, p. 73, plate 12, fig. 2. ) o .

Non Eleutheria dichotoma, CLARAREDE, 1863, Beob. Anat. und Entwick. wirbelloser Thiere, p. 4s-taf. 1, fign. 4~10.

Clavatella prolifera (hydroid), Arrman, 1872, Monog. Tubul. Hydroids, pp. 31, 212, 384, plate 18.

Eleutheria dichotoma (non claparéde), Harcker, 1879, Syst. der Medusen, p. 106.

Eleutheria dichotoma, GRAEFFE, 1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 353 —HARTLAUE, 1886, Zool. Anzeiger, Bd. 9, p. 706,

1fig. Also: Ibid., 1887, Bd. 10, p. 652; 1907, Nordisches Plankton, Nr. 12, p. 127, fign. 119, 120.—BxrpoT, 1905, Revue

Suisse de Zool., tome 13, p. 133 (literature cited to 1850)—MYLLER, 1908, Zeit. fiir wissen. Zool., Bd. 89, pp. 34, 73,

taf. 3, fign. 3~7 (origin and structure of eggs)- .

This medusa is exceedingly variable, but the normal form may be briefly described as
follows: o : - :

Bell irregularly hemispherical, with its lower surface more or less 6-sided. ©.3 to 0.4 mm.
wide. There is a ridge of large nettling warts extending around the margin. There are 6 ten-
tacles at the ends of the 6 short radial-canals, and not irregularly arranged in reference to the
radial-canals as in E. claparedii Hartlaub=E. dichotoma Claparéde.
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Each tentacle bifurcates and is twice as long as the bell-diameter. The 2 terminal
branches end one in an adhesive disk, and the other in a large, knob-like cluster of nettle-cells.
These branches are not quite as long as the basal shaft of the tentacle itself. An abaxial
ocellus 1s found at the base of each tentacle. :

The medusa is hermaphroditic, and the sexual products are developed in an ectodermal
brood-pouch above, but not connected with, the stomach. The cavity of the brood-pouch is
connected with the bell-cavity by means of 6 simple, interradial openings which alternate with
the 6 radial-canals. Sperm develops in the aboral, and ova in the oral (lower) wall of the
brood-pouch. :

Medusa-buds are also produced upon the exumbrella side of the ring-canal, and this
process is usually associated with the sexual reproduction. The terminal suckers of the ten-
tacles are orange or yellowish-brown. Stomach and canals yellowish.

This medusa is found clinging to green sea-weeds off the Atlantic coasts of Belgium,
England, and France, and is widely distributed in the Mediterranean. Graeffe, 1884, found
it to be common upon Ulva from July to September at Trieste, Adriatic Sea. The budded -.
medus® become sexually mature in 3 to 4 weeks. The planula larva creeps over the sea-
weeds. ' ‘ ,

Detailed descriptions are given by Quatrefages and Allman, and the best modern account
is that of Hartlaub, who discovered the remarkable character of the brood-pouch or ecto-
dermal gonad. o
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Fi6. 48.—Eleutheria dichotoma, after Hartlaub, in Nordisches Plankton.

The hydroid is Clavatella prolifera Hincks (see definition of the genus Eleutheria).

Eleutheria dichotoma is apparently quite variable. The tentacles and radial-canals, al-
though normally 6, may range from 4 to 8. Haeckel, 1879, p.;106, designates these aberrations
as ““subspecies,” and gives specific names to twelve of them, although a number of these
should be credited to Eleutheria claparedii Hartlaub and its variations.

Hartlaub finds that the ova develop into planula larve within the brood-sac before being
set free. : :

Miiller, 1908, studied the origin and structure of the eggs of this medusa. The eggs are
small, numerous, and oval in outline, not -amceboid. There 1s no visible distinction between
exoplasm and endoplasm. The ooplasma is a.network of very fine fibers. There are num-
erous small yolk-granules.

Eleutheria claparedii Hartlaub.

Eleutheria claparedii, HaRTLAUE, 1889, Zool. Anzeiger, Bd. 12, p. 665; 1907, Nordisches Plankton, Nr. 12, p. 129, fig. 121.
Eleutheria dichotoma, CLAPAREDE, 1863, Beobacht. Anat. und Entwicklungsges. wirbelloser Thiere, p. 4, taf. 1, figs. 4-10.—
Seacworning, 1876, Catalogo Acalefi Mediterraneo, p. 24, tav. 4, fig. 2.

Bell 0.4 to 0.5 mm. wide, irregular in shape, usually more or less hemispherical (fig. 49).
A ring of nettling warts on bell-margin. 8 to 10 tentacles, irregularly arranged in reference
to the 4 to 6 radial-canals. A small abaxial ocellus at the base of each tentacle. The ten-
tacles are 3.5 times as long as the bell-diameter, and they bifurcate at their extremities; one
branch ends in an adhesive disk, and the other in a nettling knob. About 6 or 7 medusa-buds
are pgoduced upon the subumbrella side of the ring-canal and project into the bell-cavity.
3
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This process of budding isindependent of the sexual reproduction. The terminal suckersof the
tentacles are orange. Found on Ulva in the Bay of Naples. Described in detail by Hartlaub.
The structure of the reproductive sac is discussed in describing the character of the genus

Eleutheria. )
Eleutheria vallentini Brown.

Eleutheria vallentini, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 279.

Umbrella hemispherical, 3 mm. wide, 2 mm. high. 24 tentacles divided into two branches,
the upper branch with clusters of nematocysts, the lower with 2 terminal sucker. “‘An ocellus
on the extreme margin of the umbrella opposite each tentacle.” Stomach-tube conical and
small. Mouth a plain round opening without lips. The gonads occupy “‘the whole of the
upper part of the umbrella above the stomach.” A single specimen was found by Vallentin at
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F16. 49.—Eleutheria claparedii, aiter Hartlaub, in Nordisches Plankton.

. Stanley Harbor, Falkland Islands, and described by Browne. Color () Number of vra.dial-
canals (?) Brood-pouch (?) In the absence of a figure or a more detailed description it will
probably be impossible to redetermine this form unless it be rediscovered in Stanley Harbor.

Genus MNESTRA Krohn, 1853.
Mnestra, Kronn, 1853, Archiv. fiir Naturges., Jahrg. 19, p. 278.—GUnNTHER, 1903, Mittheil. Zool. Sta. Neapel., Bd. 16, p. 35.

The type species is Mnestra parasites Krohn, from the Mediterranean.

GENERIC CHARACTERS.

Cladonemidz with 4 radial-canals and a ring-canal. No brood-sac above the stomach.
4 to o degenerate, hollow tentacles with a row of netting capsules along their aboral sides.
With a ring of nettling cells around the margin and 4 linear tracts of nematocysts over the
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exumbrella, one above each of the 4 tentacle-bulbs. The throat of the medusa is blocked by
a spongy mass of entoderm. There is a cup-like depression in the center of the exumbrella.

This medusa attachés itself by its suctorial mouth to the throat of the opisthobranch
mollusk, Phyllirhoé. It may be derived from some Zanclea-like formi which has become
degenerate through its sessile habits. It can not swim, yet it has well-developed circular
muscles in the subumbrella and a distinct velum. o ' '

v

} ) - Mnestra parasites Krohn.
Mpuesira parasstes, Kroun, 1853, Archiv. Naturges., Jahrg. 19, p. 278.—Craus, 187, Verhandl. Zool. Bo.tan. Gcsell.; Wien,
Bd. 23, p. 9, taf. 1.—Hazcxer, 1880, Syst. der Medusen, p. 653 —GUNTHER, 1903, Mittheil. Zool. Sta. Neapél, Bd. 16,

p- 35, p_la}tes 2, 3, 42 figs. -
Mnestra parasitica, FEwxes, 1884, American Naturalist, vol. 1%, p. 197; figs. 4, 5. . .
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F16. s0.—Mnestra parasites, from Florida, after Fewkes, in Amér. Natu- -
ralist, 1884. ,

Tx6. sx.—Mnestra parasites, after Ginther, in Mitth. Zool. Sta. Neapel:
Bell turned inside out, showing mouth-parts, and causing
" exumbrella to be cup-shaped. Medusa has 3.well-developed
) tentacles. .
T16. 52.~Ctenaria ctenophora, after Haeckel, 1879,

"

This miﬁgte, degenerate, highly variable medusa is parasitic or commensal upon the
mollusk Phyllirhoé. Its'germ cells appear to migrate into the body of the Phyllirhoi where

;hey deyelop.
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Tt has been rescued from scientific oblivion through an able paper by Giinther, 1903, who
has carried out an elaborate study of its anatomy, life-history, and variations.

The characters of the medusa are those of the genus of which it is the sole representative
(see genus Mnestra).

Fewkes, 1884, describes this medusa upon Phyllzrhoe on the Florida Reef It 1s com-
mon at Naples and Messina, Mediterranean.

Genus CTENARIA Haeckel, 1879.
Ctenaria, HAECKEL, 1879, Syst. der Medusen, p. 107.—GUNTHER, 1903, Mittheil. Zool. Sta. Neapel, Bd. 16, p. 57.—HarrrAUE,
1907, Nordisches Plankton, Nr. 12, p. 24.
The type species is Ctenaria ctenophora Haeckel, from the coast of Japan. This is the
sole representative of the genus, and Haeckel had but a single preserved specimen.

GENERIC CHARACTERS.

Cladonemidz with 4 bifurcated radial-canals. With 2 feathered malgmal tentacles and
simple, unbranched, oral tentacles. There are 8 adradial, meridional lines of nematocysts
over the exumbrella and a nematocyst tract above the base of each marginal tentacle.
Gonads on the sides of the stomach. There is an aplcal cavity above the stomach, but it is

not known whether this is an ectodermal brood-pouch, as in Eleutheria, or 2 mere extension of

the stomach-cavity.
Ctenaria ctenophora Haeckel.

Ctenaria ctenophora, Harckey, 1879, Syst. der Medusen, p. 108, taf. 7, figs. 5-7 -—HARTLAUB, 1907, Nordisches Plankton,

Nr. 12, p. 126, fig. r19.

Bell three-fourths—egg—shaped 6 mm. high, 5 mm. wide. (Fig. 52) Widest in a zone
slightly below the middle. 8 adradial lines of nettling cells extend up the sides of the
exumbrella from the margin nearly to the apex, and in addition to these there are 2 large
club-shaped clusters of nematocysts extending from the bases of the 2 tentacles half-way up
the sides of exumbrella.

The tentacles are each 2 to 4 times as long as the bell-height and they taper g1adually
from base to tip. ‘There are no basal ocelli. A row of numerous, slender filaments arises from
the abaxial side of each tentacle. These filaments superficially resemble those of Ctenophorz,
and do not end in nematocyst capsules as in Zanclea They are, however, covered with nema-
tocysts throughout their lengths.

The velum is well developed. 4 main radial-canals arise from the stomach but these
bifurcate so that 8 canals join the marginal circular vessel in the 8 adradii. The edges of these
radial-canals are serrated, being apparently beset with glands. '

The stomach is almost spherical and about half as long as the depth of the bell-cavity.

There are 16 short; simple, oral tentacles, each of which ends in a nematocyst-knob.

Haeckel describes 4 swollen, radially placed gonads on the sides of the stomach, but
these are probably adradial or interradial (?) There is a well-developed. apical cavity above
the stomach, but it is not quite clear whether this is a brood-sac homologous with that of

Eleutheria or whether it is simply an apical extension of the stomach. Haeckel supports the.

latter view, but he made no sections, and the point can not be considered as determmed
Color (1)

Haeckel describes this medusa from a single alcoholic specimen from Japan.

Genus CLADONEMA Dujardin, 1843.

Cladonema, DujarDIN, 1843, Annal. des Sci. Naturelles, tome 20, p. 370.—Kroux, 1853, Miiller’s Archiv. ‘fiir Anatomie und
Physiclogie, p. 420.—~GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 230.—Van BEneDpEN, 1866, Fauna Littor.
Belgique, p. 139 —Hincks, 1868, British Hydroid Zoophytes, p. 62—Ariman, 1871-72, Monograph Tubularian
Hydroids, pp- 216, 357.—HAxzckEL, 1879, Syst. der Medusen, p. 109.—PERKINS, 1902, Johns Hopkins University Circu-
lars, No. 155, p. 25, 1908, Papers from Tortugas Laboratory Carnegie Institution of Washington, vol. 1, p. 136.—

HarTLAUB, 1887, Zool. Anzeiger, Bd. 10, p. 654; 1907, Nordlsches Plankton, Nr. 12, p.131.—GUNTHER, 1903,

Mitt. Zool. Sta. Neapel, Bd. 16, p- 57.
Stauridium cladonema (hydroid), pu Pressis, 1888, Recueil Zool. Suisse, tome 4, p. 536-

GENERIC CHARACTERS.

Cladonemidz with 4 or § or more bifurcated radial-canals or 8 to 10 or more simple
canals, or with some bifurcated and some simple canals. With 8 to 10 or more tentacles which
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give rise to sucker-bearmg or nematocyst-bearing branches or both. With 4 or simple, oral
tentacles which terminate in nematocyst-knobs. There is no brood-sac above the stomach.
The genital products develop within the entoderm of the stomach, and when mature are
found in the ectoderm. The medusa is sometimes observed to be hermaphroditic.

The type species is Cladonema radiatum of the coasts of Europe. According to Haeckel
this species is highly variable both in form and color (see Haeckel, 1879, p. 109). The two
American forms described by Perkins are, however, quite constant in their form, although
one of them is somewhat variable in color. The hydroxd stock of Cladonema belongs to the

tubularian genus Stauridia of Dujardin. It is well described by Allman, 1871 (Tubularian
Hydroids, pp. 216, 357, plate xvir), and by Perkins, 19o8.

Cladonema radiatum Dujardin.‘

Cladonema radiatum, DujarpiN, 1843, Compt. rend. Acad. Sci., p. 1134.

Stauridie (hydroid), Duyarpin, Ibid., p. 1133.

Cladonema radiatum and Stauridie, DujarDIN, 1843, Annal. des Scz Nat., tome 20, p. 370; 1845, Ibid., ser. 2, tome 4, pp. 271
272, plate 14, fig. C. -

Cladonema radiatum, Kroux, 1853, Miiller’s Archiv. flir Anat. und Physiol., p 420, plate 13.—KEeFERSTEIN UND ExLERS, 1861.
Zoologische Beitrige Neapel, Messina, p. 85, taf. 13, fig. 5—Van Benepzn; 1866, Mém. Acad. Roy, Belgique, tome 36,
p- 139, plate 12.—Hi~cxs, 1868, Hist. British Hydroid Zooph., p. 62, plate 11.—ArLMAN, 1872, Monog. Tubul. Hydroids,
pp- 216, 357, plate 17, figs. 1~10.~HaECKEL, 1879, Syst. der Medusen; p. 109.—WEISMANN, 1883, Entstehung Sexualzellen,
bei Hydromedusen, Jena, pp. 119, 218, taf. 12, figs, 2-5.—Jrcker1, 1883, Morphol. Jahrbuch, Bd. 8, p. 602, taf. 26 (his-
tology).—HarTLAUE, 1887, Zool. Anzeiger, Bd. 10, p. 655, I fig.; 1907, Notdisches Plankton, Nr. 12, p. 132, fign. 123-123,
(list of authors; excellent description of the medusa).—Bepot, 1905, Revue Suisse de Zool., tome 13, pp. 58, 132 (refer-
ences to 1850)—BILLARD, 1905, Bull. Muséum d’Hist. Nat. Paris, tome 11, p. 500 (vanatmns) ~—MurLER, 1908, Zeit.
fiir wissen. Zool., Bd. 89, pp. 30, 73, taf. 3, figs. 1, 2; taf. 4, figs. 8~11.

Bell half-egg-shaped or globular and 2 to 3 mm. Wide At Naples, Italy, the medusa
appears to be quite invariable, and according to Hartlaub, 1887, the manubrium is spindle-
shaped and five-sided with 5 perrad1a1 oral tentacles and 5 perradial sac-like outgrowths
upon the sides of the stomach. Thus in the Naples medusz 5 main radial-canals, 72° apart,
arise from the stomach, but 3 of these bifurcate so that 8 canals, 45° apart, join the circular
vessel at the margin. These 5 main radial-canals are arranged as follows: 2 bifurcated
canals 72° apart; 2 simple, unbranched canals 144° apart; 1 bifurcated radial-canal mid-
way between the two simple canals, i.e., 72° from each. Thus in glancing around the
margin in the direction of the order of succession of the hour-numbers on the dial of a clock,
we may begin with a simple canal, then comes a bifurcated, then a simple, next a bifurcated,
and finally another bifurcated canal 2 of the bifurcated canals are thus side by side and
the 2 simple canals are separated one from another by an interval occupied by the third
bifurcated canal.

There are 8 tentacles upon the Naples medusz, one at the end of each terminal radial-
canal. The basal bulbs of these tentacles are heavy and swollen, and each bears an abaxial
ocellus. 1 to 3 sucker-bearing filaments arise from the inner sides of the tentacles and their
outer parts terminate in 4 to 6 branches which are armed with nettling warts and end in
knobs.

The gonad encircles the stomach and is not confined to the sac-like protrusions, as was
believed to be the case by Haeckel. According to Hartlaub, the genital products originate
in the entoderm, but when mature are found in the ectoderm of the manubnum yet according
to Weismann they originate and remain in the ectoderm.

The medusa exhibits a successive hermaphroditism, according to Haltlaub although
either sex may precede in the process. (See also Miiller, 1908.)

The stomach, ring-canal, and tentacles are red to brown.

This medusa is abundant off the Atlantic coasts of England, Holland, and France, and
in the Mediterranean. Haeckel records a number of departures from the normal form.
These are probably only aberrations, but he gives specific names to each and every one of
them. For example, the oral tentacles and the sac-like outgrowths on the stomach may range
from 4 to 5; and there may be 10 simple, or 4 bifurcated radial-canals.

There appear indeed to be many local races of this medusa, and I am inclined to believe
that Cladonema perkm:zz and C. mayeri of America may prove to be only varieties of C.
radiatuni.”
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Billard has studied the variations of the medusa at the Bay de la Hougue near St. Vaast
on the northwestern coast of France. Here he found that among 50 medusz 5 had 6 radial-
canals, 4 had 7, 39 had 8, 1 had g, o had 10, 1 had 11. In the case of the 39 medusz with
8 radial-canals, 36 had 2 simple and 3 bifurcated canals, as in the Naples medusa.

Miiller, 1908, has studied the origin and structure of the ova in this medusa. The eggs
are small and ‘rounded and widely scattered in the gonad, for the successful eggs devour
the weaker in the ovary. The ooplasma is sparsely vacuolated and there is very little yolk.

: _ , - 55. ‘

Fic. 53.—Hydroid of Cladonema radiatum, after Hincks, in British Hydroid Zoophytes.

Showing growth-habit of hydroid and enlarged view of single polypite.

Fi6. 54.~—Cladonema radiatum, after Allman, in Ray Society, 1871-72. Budding
: hydroid and mature me lusa.’

=
54 o C ' A

The hydroid of Cladonema radiatum is Stauridia radiatum Dujardin= Cladonema radiatum

Hincks. s ' :

from the sides of the polypite at a short distance above the basal circlet of tentacles.  The

Fic. 55.—~Medusa of Cladonema radiatum, after Hincks, in British Hydroid Zoophytes. i

The hydrorhiza is a slender, creeping filament from which the hydranths arise at inter-
vals.  These hydranths are either simple, unbranched, and about 2.5 mm. high, or are borne:
upon slightly branching stems 12 to 25 mm. high. The hydranths are club-shaped and.
have 2 alternating verticils, each circlet consisting of 4 tentacles. The circlet near the mouth.
is composed of long tentacles, each of which ends in a knob, while the circlet at. the base of
the hydranth consists of 4 very short, simple, unbranched, filiform tentacles which alternate
with (i. €. are upon meridians 45° apart from) the oral circlet. The medusa bud out singly
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body of the hydranth is pale reddish and the perisarc bright yellowish-brown. The medusz
are produced in spring and summer.

Dujardin’s, 1843, observations ‘upon Cladonema radiatum are the earliest in which the
complete life-history of the alternation of generations between hydroid and medusa was
actually observed.

Cladonema perkinsii Mayer.
Plate 9, fig. 1.
Cladonema, sp., PERKINS, 1902, Johns Hopkins University Circulars,‘ vol. 21, No. 155, p. 25, figs. in text.
Cladonema perkinsii, MAYER, 1904, Memoirs Nat. Sci. Brooklyn Inst. Arts and Sci., vol. 1, No. 1, p: 18, plate 4, fig. 35.—Harz-

LAUE, 1907, Nordisches Plankton, Nr. 12, p. 135, fig. 126. : . - ’

Bell half-egg-shaped; less than 2 mm. in diameter, with thin, uniform walls. 8 large,
stout, marginal tentacles. Theinner and lateral parts of each of these tentacles bear 3 to I0
small, flexible cirri, which are besprinkled with wart-like clusters of nematocysts and termi-
nate in a knob. There is a'large, cup-like, ectodermal ocellus upon the outer side of each
main tentacle shaft near the bell-margin. The velum is large and shows circular striations.
Manubrium large and spindle-shaped, with about 6 rounded, protruding pouches at its widest
part. The mouth is surrounded by a circlet of 5 simple, short oral tentacles each terminating
in a knob-like mass of nematocysts. 8 simple radial-canals, 45° apart, arise from the stomach,
and extend straight toward the simple circular vessel. The manubrium is thus 8-sided at
its proximal end, 6-sided in the middle, and 5-sided at the mouth. The genital products
develop in the ectoderm of a large part of the manubrium and also in the hernia-like pouches.
The ocelli are black and all other parts colorless. This species was discovered by Professor
Perkins in Nassau Harbor, Bahamas, in July, 1902, upon the surface in shallow water at
night.- - o ' T " s

- ' ' Cladonema mayeri Perkins. N
) ‘ Plate 9, figs. 2 and 3. ,
Cladonema, sp., FEwxkzs, 1883, Bull. Mus. Comp. Zool. at Harvard College, vol. 11, p. 87.
Cladonema mayeri, PERKINS, 1906, Year Book of the Carnegie Institution of Washington, No. 4, 1905, p. 118.—1908, Papers
from Tortugas Lab. Carnegie Inst. Washington, vol. 1, p.'136, plates 1 and 2, plate 4, figs. 21, 22. Hydroid and medusa.

Bell thin-walled, higher than a hemisphere, and with small, solid, apical projection;
top rounded and dome-like, and total height about 2.5 mm. There are 9 marginal tentacles,
one at the foot of each radial-canal. Each of these tentacles has-a large, spindle-shaped basal -
bulb, the entoderm of which contains a mass of white concretions. On the outer side of
each basal bulb near the circular canal there is a deep reddish-brown, ectodermal pigment
spot. The distal, inner side of each basal bulb gives rise to about 6 small tapering peduncles
which terminate in small knob-like adhesive disks. These enable the medusa to cling to the
sides or bottom of the aquarium. The main shaft of each tentacle extends outward from the
spindle-shaped end of the basal bulb. It is uniform, thread-like, and slender, and gives rise
to 4 to 8 thread-like side branches each of which, together with the central shaft, terminates
in a knob-like cluster of nematocysts. There are 4 to 6 nematocyst-warts upon each side
branch and a greater number upon the main shaft. Both the main shaft and the side branches
are highly contractile and can be expanded so as to become longer than the bell-height, or
contracted into a close bunch. The velum is very wide and its orifice small. 6 radial-canals
arise from the stomach, but every alternate canal bifurcates near its point of origin, and
thus ¢ equally spaced canals reach the circular vessel. The manubrium normally extends
to the level of the velar opening, but may contract somewhat at times, as is shown in our
figure. The mouth is surrounded by 6 simple oral tentacles, each of which terminates in
a large nematocyst-knob. Near the middle of the stomach there is a circlet of 6 radially
arranged, short, blunt, hernia-like projections. The genital products are developed in the
ectoderm of the walls of the manubrium. ‘ -

The color is quite variable. The entoderm of the basal bulbs of the marginal tentacles
is milky-yellow streaked with dark-brown pigment-granules, while the entoderm of the
manubrium is milky-yellow or dull-milky ocher, streaked longitudinally in each of the 6
radii by dark-brown, almost black; pigment-granules. The disposition and arrangement of
this pigment is highly vamnable. Perkins, 1908, gives the most complete account of this
medusa and its hydroid.
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This medusa, together with its hydroid stage, was found in great numbers by Prof.
Henry F. Perkins in the salt-water moat of Fort Jefferson, Tortugas, during the summer of
1go5. The hydroid is a minute Stauridia which grows upon alge. The same medusa was

described by Fewkes, 1883, as being in association with Cassiopea at Fleming’s Key, near
Key West, Florida.

Genus DENDRONEMA Haeckel, 1879.
Dendronema, Harcxer, 1879, Syst. der Medusen, p. 110.—GUNTHER, 1903, Mitth. Zool. Sta. Neapel, Bd. 16, p. 57.

The only known form is Dendronema stylodendron Haeckel, from the Canary Islands,
Atlantic Ocean. ‘ .

GENERIC CHARACTERS.

Cladonemidz with branched oral tentacles and branched marginal tentacles, the
branches ending in nematocyst-knobs or adhesive disks, or both. With bifurcated radial-
canals. Gonads in the stomach-wall.

There 1s an apical cavity above the stomach, but we do not know whether this is 2 mere
extension of the stomach itself, or a reproductive sac similar in anatomy to that of Eleutheria.

Dendronema stylodendron Haeckel.

Dendronema stylodendron, HarckeL, 1879, Syst. der Medusen, p. 110, taf. 7, fig. 8.

Bell miter-shaped, with pointed conical apex. ¢ mm. high, 6 mm. wide. Stomach spindle-
shaped. There are apparently 4 radially placed oral tentacles each of which branches dichot-
omously 6 to 7 times and terminates in (50 to 60) nematocyst-knobs in each quadrant.
Haeckel’s description is, however, vague upon this point. Haeckel states that there are 4 egg-
shaped ““gonads™ on the 4 perradial sides of the stomach. These may, however, be homol-
‘ogous with the protuberances seen in Cladonema (?) Haeckel’s figure shows them distended
with ova. 4 principal radial-canals, go° apart, leave the stomach and bifurcate so that $
vessels reach the ring-canal 45° apart. There are 8 marginal tentacles, one at the base of each
radial-canal. Thereis an ectodermal abaxial ocellus at the base of each tentacle. Each ten-
tacle gives off a stout, short branch on its inner (velar) side, and this branch bifurcates twice
and terminates in 4 nematocyst-bearing, knob-like ““suckers,” or adhesive organs. The main
shaft of the tentacle also branches dichotomously many times and is besprinkled with nettling
warts, and the ends terminate in large knobs. There is a spindle-shaped cavity in the apex
of the bell, above the stomach, but its anatomical character is unknown. The mouth, stomach,
apical cavity, and gonads are reddish-yellow. Tentacles, radial-canals, and ring-canal brown-
ish-red. Ocelli black.

This medusa was found by Haeckel in the Canary Islands, Atlantic Ocean, in February,
1867, ) ' ’

. ' Family OCEANIDE, sens. Vanhoffen, 1891. -

Oceanide (in part), Escuscaorrz, 1829, Syst. der Acalephen, p. 96.—ForsEs, 1848, British Naked-eyed' Medusz, p. 21.—
GEGENBAUR, 1856, Zeit. fir wissen. Zool., Bd. 8, p. 219. ‘ ; ’

Tiaridz+ Margelide+ Cannotide (in part), Hakcker, 1879, Syst. der Medusen, PP- 49, 68, 156-159.
Oceanide, VANUGFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 443-

FAMILY CHARACTERS.

Anthomedusz with 4, or 4 pairs of, isolated gonads up!on the interradial or adradial sides

of the stomach. The marginal tentacles may arise singly or in clusters, but are neither
branched nor feathered. '

The Oceani.dae constitute the third family of the Anthomedusz, and they are more com-
plex and more highly differentiated than the simple and more primitive Codonidze.
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We diséinguish three subfamilies of Oceanidz.

1. Tiarine. Lips without oral tentacles. Simple unbranched radial-canals. Ten-
tacles arise separately from the bell-margin and are not grouped in clusters.
. 2. Margeline. With oral tentacles. Simple, unbranched radial-canals. In some -
genera the marginal tentacles arise singly; in others they are grouped in clusters.
3. Dendrostaurine. Lips without oral tentacles. The radial-canals branch.

Direct dévelopment of the medusa from the egg is unknown in this family.  The following
genera are known to develop through Tubularian hydroids: Stomotoca, Turris, Podocoryne,
Stylactis, Bougainvillia, Nemopsis, Lizzia, and Willia. e

Medusz are produced asexually upon the interradial sides of the manubrium in Cyte:s,
Podocoryne, Bougainvillia, and Rathkea. In some species of Bougainuvillia the eggs undergo

art of their development within the ectoderm of the parent medusa, and are discharged as
well-developed planulz. In Niobia the tentacle-bulbs develop into new medusz, and are set
free one after another to repeat this process.  In W#illia and Proboscidactyla, medusa-buds
are produced upon hollow stolons which may arise from the corners of the stomach at the
points of juncture with the radial-canals, or from the places where the canals fork, as in P.
flavicirrata, var. stolonifera, Maas. :

Haeckel, 1879, describes the gonads of the Oceanidz as being perradial in position and on
the sides of the stomach in the same sectors with the radial-canals, but Vanhéffen, 1891 (Zool.
Anzeiger, Bd. 14), showed that this is an error, for the gonads are almost universally adradial
or interradial in position and alternate with the sectors of the radial-canals.

The specialized conditions displayed by the medusz of the Oceanidz, such as the corru-
gated, folded gonads of the Tiarinz, the clustered marginal tentacles and the oral tentacles of
the Margelinz, and the forked radial-canals and other peculiar structures in the Dendro-
staurinz, all indicate that the Oceanidz are derived from simpler forrns, such as the Codonidz.
Indeed, the conditions seen in the Oceanide are largelyforeshadowed in the more differentiated
Codonidz and in the Cladonemid=. In common with the Codonide and Cladonemidz
the Oceanida are derived from Tubularian hydroids.

- Subfamily TIARINZE Haeckel, 1879.

Oceanide (in part), Escascuortz, 1829, Syst. der Acalephen, p. 96.—GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 219.

Nucleifere (in part), Lesson, 1843, Hist. Nat. Zooph. Acal., p. 283. .

Tiaride, Harckxy, 1879, Syst. der Medusen, p. 40.

Sens. restr., Celomerinthia, VANHSFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 443-

Tiaride, HarTrau®, 1892, Nachrichten kgl. Gesell. Wissenschaft. Univ. Gbttingen, pp. 19-22; 1907, Nordisches Plankton,
Nr. 12, p. 5. .

Sens. restr., Tigrz‘zsie, Maas, 1904, Résult. Camp. Sci. Prince de Monaco, fasc. 28, p. 11.

Tiarine, voN LENDENFELD, 1884, Zool. Anzeiger, Bd. 7, p. 446.

CHARACTERS OF THE TIARINZE.

Anthomedusz with 4 lips, without. oral tentacles. With 4 or more unbranched radial-
canals and with simple, hollow, unbranched tentacles which are not groiiped in clusters, but
arise separately from the bell-margin. With interradial or adradial gonads forming swollen,
corrugated regions in the walls of the stomach.

The following table shows the genera of the Tiarinz.

1. Tribe ProTIARIDI: '
The outer surfaces of the four interradial gonads are smooth. Not corrugated or folded. There are 4 simple lips, 4 radial-
canals, and a ring-canal, 4 or more tentacles.
Protiara Haxcker, 1879. With 4 radial-canals and 4 radially situated marginal tentacles. 4 simple lips not com- -
plexly folded. Hydroid unknown.

Heterotiara Maas, 1905. With 4 radial-canals, and 8 marginal tentacles. Ring-canal gives rise to interradial, blindly- s
ending, centripetal canals. Only species is H. anonyma, Maas, 1905, Craspedoten Medusen Siboga Expedition, =

Monog. 10, p. 19, taf. 3, figs, 19~21, Malay Archipelago. Hydroid unknown.
2. Tribe AMpuINEMIDI: ) .
With 2 long and numerous rudimentary tentacles. There are 4 radial-canals. T

Stomotaca L. Acassiz, 1862 = Amphinema + Stomotoca+ Codonorchis, Harcxer, 1879. With two well-developed ten-
tacles. Manubrium may or may not be mounted upon a peduncle. Gonads corrugated, folded, swollen regions upon
interradial or adradial sides of stomach.

Dissonema Harcxzer, 1879. With 2 well-developed and numerous rudimentary tentacles. During their development
gonads migrate outward from sides of stomach down the 4 radial-canals. :
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3. Tribe PaND&IDI:

With 4 or more well-developed tentacles. The gonads are interradial, corrugated, or folded ridges in the wall of the stomach
'4 radial-canals. o R

:Pandea Lzssox, 1843 (18372). 4 interradial gonads. in stomach-wall, not completely separated in the 4 principal
.radu. Hydroid unknown.

Conis ERANDT, 1838. Ocelli borne upon ends of special, short' clubs which arise from bases of tentacles. Hydroid
unknown. : ;

Turris Lesson, 1843=Tiara, LEsson+ Catablema, Harcker., With 4 interradial crescent-shaped gonads in the ecto-
derm of .the stomach-wall. Each crescent is composed of partially fused, swollen ridges. Hydroid: - Clavula (),
Campaniclava ? or Perigonimus (?) :

-

4. Tribe CavLycopsipi: ) . .
With more than 4 simple, unbranched radial-canals. ' Adradial, transversely folded gonads. .
quycopszx Frwxes, 1882. With 16 simple, separate, unbranched radial-canals, 4 radial, 4 interradial, 8 adradial.

 Haeckel, 1879, established the family Tiaride for Anthomedusz with 4 wide, crenulated
lips; with 4 separated or 8 cleft gonads in the stomach-wall; with 4 wide, band-like radial-
canals;- and with simple, unbranched tentacles. :

Vanhoffen, 1891, showed that the gonads were interradial, not radial in position as was
supposed to be the case by Haeckel; and in 1892 Hartlaub gave important details of the
structure of the gonads, showing that Pandea had simpler gonads than either T7ara or Turris.
For example, he showed that the gonads of Pandea conica consist of 4 interradial, horseshoe-
shaped, network-like, swollen regions in the ectoderm of the stomach-wall. The gonads of
T urris caca, however, consist not only in the interradial network, but chiefly in a double row
of fused longitudinal swellings in each interradial quadrant of the stomach. In Tiara pileata,
on the other hand, we find none of these network-like gonads, but instead-a horseshoe-shaped
gopad in each interradial quadrant, the apex being upward and the sides of the horseshoe
being made up of a series of laterally-fused, horizontal swellings. Maas, 1904, loc. cit., gives
clear figures of these conditions and supports Hartlaub’s observations. ' a

In the more complex and specialized Tiarinz, represented by the tribes’ Amphinemidi and
Pandzidi, the gonads are thrown into compleéx folds or corrugations, and the lips have become
recurved, with folded edges. o ' o :

Vanhéffen concluded that Amphinema and Codonorchis of Haeckel are equivalent to
Stomotoca L. Agassiz; and in this I concur. He also maintained that Pandea Lesson was
1de‘ntlca}l with 'Tz'ara Lesson, but in 1892 Hartlaub showed that the gonads of Pandea were
quite different in structure from those of T7ara; and Maas, 1904, supports this conclusion.

Maas, 1904, calls attention to the fact that there are no definite distinctions between
furrz: and T7ara. He shows that the gonads of Turris consist of 4 interradial horseshoes, the
s%des of each horseshoe being made up of partially fused, transverse, branched, ectodermal
ridges and the upper apex of the horseshoe being composed of an open network of ridges. In
Tiara the gonads are horseshoe-shaped, but commonly lack the network-like ridges. The
transverse ridges do anastomose to some degree, however, in 7 7ara,so that a partial network is
often found. See Maas, 1904, loc. ¢it., plate 2, fig. 11.

Maas describes the gonads of Catablema Haeckel as horseshoe-shaped and composed of
partially fused, vertical ridges. In the fully-grown medusa, however, I find that the ridges
tend to become transverse, as in Turris or T1ara. . . o

Maas, 1G04, retains the genus Catablema of Haeckel to include medusz resembling
Turris or T1ara, but with blindly-ending, lateral diverticula upon their radial-canal and ring-
canal. As. a matter of fact these diverticula are highly variablein different individuals of the
same species and are seen in a more or less well-developed condition in the majority of Tiarinz.
I therefore believe that confusion will be avoided if we combine the genera T urris, Tiara, and
Catablema to form a single genus. This should be called ““ Turris,” for Lesson used this name
on page 283 of his Hist. Zooph. Acal., and on page 17 of his “Prodrome,” 1837. T7ara he
defines later on page 286 of his ““Histoire,” 1843, and on page 20 of his i‘Prodrome,”1837.

I propose, jchf':refore, following the lead of Vanhéffen, Hartlaub, and Maas, to reduce the
13 genera of Tiarine enumerated by Haeckel, 1879, to 8, as follows: Stomotoca, Modeeria,
Protiara, Heterotiara, Pandea, Turris, Conis, and Calycopsis. . .
 The Tiarinz are widely distributed, but are abundant only along continental coasts, for
in so far as is known, they arise by budding from Tubularian hydroids of the genera Perigoni-
mus, Clavula (?), and Campaniclava (7). Asexual budding or direct development in the
medusa-stage-is unknown. ‘
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The medusz of the various genera of Tiarinz bear a close resemblance one to another.
Their bells are usually miter-shaped; ectodermal ocelli are often found upon their hollow ten-
tacle-bulbs, and their radial-canals are usually broad and flat, and often with more or less
jagged outlines. _ .

All of the tentacles arise from the lower edge of the bell-margin when young, but as
growth proceeds, the upper parts of the basal bulbs of the older ones are crowded and forced a
short distance up the sides of the bell, while the smaller tentacles still remain upon the lower
edge of the bell-margin. This gives the appearance of two rows of tentacles. )

Hartlaub demonstrated that the so-called mesenteries of Haeckel, 1879, are only the wide,
funnel-like origins of the radial-canals, where they communicate with the stomach-cavity.

As Maas, 1904, has shown, the Tiarinz have given rise to the more specialized Bytho-
tiaridi, wherein the radial-canals have become branched, and the latter are probably related
to the Williadi. The Tiarine are themselves derived, probably, from Codonide in which
the originally ring-like gonad has become radially separated, so that it lies only in interradial
positions on the wall of the stomach. They are thus, apparently, more highly specialized
than the Codonidz. Calycopsis with its 16 simple, unbranchéd radial-canals may be regarded
as a form intermediate between the Tiarinz and Bythotiaridi. ‘

The Tiarinz are distinguished from the Margelinz by the fact that oral tentacles are
never found in the Tiarinz, but are present in the Margelinz. Moreover, the tentacles of
the Tiarinz arise singly from the bell-margin, and are not grouped in clusters as is frequently
the case in the more specialized Margelinz. It seems not improbable that the Tiarinz and
Margelinz have arisen independently of each other from the Codonidz. A decided difference
between the Tiarinze and Margelinz is that in the former the entodermal cores of the tentacles
are hollow, and in the Margelina they are nearly, if not wholly, solid. When present the
ectodermal ocelli in the Tiarinz are on the outer sides of the tentacle-bulbs, whereas in the
Margelinz they are on the inner (velar) sides. ‘

Genus PROTIARA Haeckel, 1879.

Carminrothe beroe, SLARBER, 1775, Physikal. Belust., p. 64.

Protiara, Harckey, 1879, Syst. der Medusen, p. 46.—Harcrirr, 1902, Biological Bulletin, Boston, vol. 4, p. 17; 1904, Bull.
U. S. Bureau of Fisheries, vol. 24, p. 34.—L1Nko, 1902, Zool. Anzeiger, Jahrg. 25, p. 162.

(?) Plotocnide, WAGNER, 1885, Wirbellosen des Weissen Meeres, Bd. 1, p. 74./

Halitiara, Fewxzs, 1882, Bull. Museum Comp. Zool. at Harvard College, vol. 9, p. 276.—Acassiz and Mavzr, 1899, Bull.
Museum Comp. Zool. at Harvard College, vol. 32, p. 160.

GENERIC CHARACTERS.

Tiarine with 4 well-developed, radially situated tentacles with hollow, basal bulbs. With
4 longitudinal, swollen gonads on the 4 interradial sides of the stomach. The outer surfaces
of these gonads are smooth, not folded, nor corrugated. The 4 lips are simple, not folded nor

crenulated.

Haeckel, 1879, founded this genus for P. tetranema, which tad been previously described
by Slabber, 1775, under the name Carminrothe beroe from the North Sea and English Channel.
According to Vanhéffen, 1891 (Zool. Anzeiger, Bd. 14, p. 441), this medusa is only a young
Corynitis. However this may be, Hargitt, 1902, discovered a medusa in Vineyard Sound,
Massachusetts, which accords well with Haeckel’s definition of Protiara. The gonads are
described by Hargitt as being found in four separate, longitudinal, swollen regions in the
interradial (radial ?) sides of the stomach. Hargitt cut no sections of the medusa, and con-
sequently we must merely place this species provisionally in the genus Protzara, for if the
gonads be developed so as to completely surround the stomach and are not separated radially,
the medusa is one of the Codonidz. If it be one of the Tiarinz, it appears to constitute
an interesting intermediate form between some Corynitis like member of the family Codonida
and the Tiarinz. It has the simple mouth, narrow canals, and smoothly rounded external
surfaces of the manubrium characteristic of the Codonide, but its 4 separated, interradial
gonads, and its hollow, tapering tentacles ally it to the Tiarinz. ;

Linko, 1902, sectioned a somewhat similar medusa from the Murman coast, between il
Russia and Norway, and demonistrated that the 4 gonads are interradial. : :

The medusa described by Fewkes as Halitiara formosa is evidently a Protiara. il
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Protiara; beroe.

Carmifzrothe beroe, SLABBER, 1775, Physikalische Belustingungen, Niirnberg, p. 64, taf. 14, fig. 1.

Ocea.nm tetranema, PERON £T LESUEUR, 1809, Ann. du Mus. Hist. Nat., tome 14, p. 347. Paris.

Protiara tetranema, Haxcxee, 1879, Syst. der Medusen, p. 47.

(2) Protiara, Linko, 1902, Zool. Anzeiger, Bd. 23, p. 162, 2 figs.

(® Proéiara borealis= Plotocnide borealis, Colorless variety, WAGNER, 1885, Wirbellosen des Weissen Meeres, Bd. 1, p. 74, taf. 4,
0. 1, 2. .

&
(? (Sy;i:z_;or];i%ﬂ::;g;m, Livko, 1900, Travaux Soc. Imp. Nat. de St. Pétersbourg, tome 29, p. 151, fig. 1 (this is possibly

(?)Plotocnide incerra, Harrraug, Nordisches Plankton, Nr. 12, p. 7o, fig. 66.

Bell 6 to 15 mm. high, 4 to 12 mm. wide. Egg-shaped, with very thick walls, which in
the upper part of the bell are one-third to one-fourth as thick as the bell-height. There are a
few scattered nettle-cells over the exumbrella, these being more numerous in young than in
old specimens. 4 tentacles, each 4 to 5 times as long as the bell-height, with thick basal
bulbs about one-sixth as wide as the greatest width of the bell. No ocelli. The shafts of the
tentacles bear garland-like pads of nettle-cells. There are 4 straight, narrow radial-canals
with smooth edges. The manubrium is short and even in mature medusaz does not project
beyond the velar opening. In young medusz it is conical, in mature individuals very wide,
but it narrows greatly at the neck immediately above the mouth. The neck is tubular, and
the mouth s encircled with nematocysts. There are 4 longitudinal, interradial, ectodermal
gonads, which project widely outward in the upper portion of the manubrium, but do not

_extend to the mouth.  The outer surfaces of the gonads are smooth. .

Linko, 1902, sectioned the manubrium and found that the entoderm forms 4 interradial
partial septa which project inward in 4 longitudinal folds toward the axial center of the
stomach, but their inner edges do not fuse. The cells of these septa are digestive and they

_serve apparently to increase the area of the stomach-wall. The bell is colorless. Manu-
brium and tentacle-bulbs orange to yellow, radial-canals white. a

Common in Barents Sea, North of Russia, between 68° 54’ and 70° 5’ N. lat.; and
33° 30" to 57° 38" long. E. from Greenwich. Rare in harbors and fjords.

(Syndzctzog ?) incertum, Linko, 1900, may possibly be identical with P. beroe. It has
a bell 3 mm. high and somewhat more than 3 mm. wide. The walls are thick and there is a
rounded, dome-like apex sharply set off from the bell itself. The exumbrella is besprinkled
with quite regularly and widely spaced nematocysts. There are 4 thick, tapering tentacles
about one-third to one-half as long as the bell-height. These have large, spherical, non-
ocellated, basal bulbs. Velum well-developed. 4 straight, slender radial-canals. Stomach
mounted upon a short, conical peduncle. The mouth does not reach the level of the velar
opening. Mouth-opening round, without prominent lips. The gonad is figured as being much
swollen above, tapering below, and encircling the stomach. Itis not wholly clear from Linko’s
description whether there are 4 interradial gonads or only one encircling gonad, for he states
that the medusa resembles P. borealis= (S yndiction boreale Birula) in some of its characters.
Only about 10 very large eggs are produced by the female. ,

The manubrium is yellow to orange, tentacle-bulbs-red, and tentacles yellow. Other
parts are .colorless. Found in the White Sea, Northern Russia. It is probable that this form
is a Sarsia, and is possibly S. flammea. See Hartlaub, 1903, 1907. There is, however, no
peduncle in S. flammea.

Protiara borealis.

PIotac-m'de borealis, WaoNEr, 1885, Wirbellosen des Weissen Meeres, Bd. 1, p. 74, taf. 4, fign. 1, 2.

Syndzcty‘on boreale, .BIRULA, 1896, Annuaire Musée Zool. Acad. Imp. Soc. St. Pétersbourg, tome 1, p. 336 (Russian).

(?) Protiara haa%keln, Hararrr, 1902, Biological Bulletin, vol. 4, p. 16, fig. 4; 1904, Bull. U. S. Bureau of Fisheries, vol. 24,
P- 34, X ng. ’

Plotocnide borealis, HARTLAUR, 1907, Nordisches Plankton, Nr. 12, p. 69, fig. 63.

Bell is about 3 mm. high and 1.5 mm. wide, with simple rounded apex and thick walls.
4 rad%ally s1tu.ated tentacles, each about as long as the bell-height. These tentacles are
besprinkled with nematocysts and have well-developed, conical, basal bulbs, without ocelli.

3 - . :
Wagner’s specimens were apparently much younger than Hargitt’s and each tentacle termi-

nated in a large knob-like cluster of nematocysts. In Hargitt’s specimen the tentacles taper
gradually to their tips. The velum is well-developed. There are 4 straight, narrow radial-
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canals, and a simple ring-canal. The manubrium is mounted upon a short, conical peduncle
and is quite wide; rectangular above, but nearly circular in cross-section near the mouth.
There are 4 very small, simple lips. In Wagner’s specimens the manubrium was only about
' half as long as the depth of the bell-cavity, whereas in Hargitt’s the
mouth extended nearly to the level of the velar opening. .This differ-
ence may be due to age(?) The gonads are 4 large, interradial,
longitudinal swellings on the sides of the stomach. The outer sur-
faces of the gonads are smooth. '

Wagner found a few specimens of this medusa in April, in the
White Sea, north coast of Russia. Hargitt found-an apparently iden-
tical medusa in summer near No Man’s Land, an island off the
southern coast of Massachusetts. The gonads and tentacle-bulbs in
Hargitt’s medusa are milky in color, other parts being transparent.

This species is distinguished from Protiara beroe (=P. “tetra-
nema” Haeckel) by its absence of color and lack of ocelli.

Unfortunately no sections have been made of the manubrium.
Wagner’s figure and description are unsatisfactory in that he leaves
Fic. §6.—Protiara “hacckeli” the position of the gonads in uncertainty and we can not tell whether

Hargitt, in Biologi- : . ireli
zitle%ulfer:gi;f’ m BIOO8" there are 4 (interradial ?) gonads or only 1 encircling gonad.

Protiara formosa.
Plate 6, figs. 4, 5, and 6; plate 13, figs. 1 and 2.

Halitiara formosa, FEwxEs, 1882, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 9, p. 276, plate 4, fig. 2.—MAYER, 1904, Memoirs
Nat. Sci. Mus. Brooklyn Inst. Arts and Sci., vol. 1, No. 1, p. 8, plate 1, fig. 8.—Acassiz, A., anp MAaYER, 1899, Bull. Mus.
Comp. Zool. at Harvard Coll,, vol. 32, p. 160.—~MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard Cgll., vol. 37, p- 31.
Bell about 3 mm. high and pear-shaped with solid apical projection. There are 4 long,

tapering, radially situated tentacles, about two-thirds as long as the bell-height. These ten-

tacles are hollow, with long, tapering, basal bulbs, and their ends are usually coiled in a close
helix. In addition to these 4 long tentacles there are 24 to 35 short, solid tentacles, not one-
fourth as long as the large ones. These short tentacles are tightly coiled, their axial cells are
chordate and they are more like cirri than tentacles. There are no ocelli or other marginal
bodies. The velum is narrow. There are 4 straight, narrow radial-canals and a slender
circular vessel. The manubrium is pyriform to conical and about half as long as the depth
of the bell-cavity. The mouth is a simple, cruciform opening. The gonads are developed in
the ectoderm on the interradial sides of the manubrium and the ova are large and con-

spicuous. The entoderm of the manubrium and tentacle-bulbs in the female (plate 6, fig. 5)

is green, but in the males light-brown (plate 6, fig. 4). -

This medusa is very abundant at Tortugas, Florida, but is not so common in the Bahamas.

An apparently similar form was found by Agassiz and Mayer in the Fiji Islands, South

Pacific, although the Pacific form was duller in color than is usual in Atlantic specimens.

Genus HETEROTIARA Maas, 1905.
Heterotiara, Maas, 1905, Craspedoten Medusen der Siboga Exped., Monog. 10, p. i9. .
The type species is Heterotiara anonyma Maas, from the Malay Archipelago. Only two
imperfect specimens were found by the Siboga Expedition.

GENERIC CHARACTERS.

Tiarinze with 8 marginal tentacles (4 radial, 4 interradial). The ring-canal gives rise to
one (or more ?) blindly-ending, centripetal diverticula. Gonads (?)

Heterotiara anonyma Maas.
Hetrotiara anonyma, Maas, 1905, Craspedoten Medusen der Siboga Exped., Monog. 10, p. 19, taf. 3, figs. 19-21.

Bell 12 to 16 mm. high and slightly more than half as wide. Oval, dome-like, with very
thick, gelatinous walls. 8 hollow marginal tentacles arise from the ring-canal and extend
through the gelatinous sides of the bell so as to reach the exterior at a slight distance above the
margin. The basal bulbs of these tentacles are small, and each one has a short, blunt, hollow,

Sy £
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spur-like projection extending outward. There are no ocelli. All of the tentacles were broken
off short and their normal length is thus unknown. '

The ring-canal gives off a short, straight, blindly-ending diverticulum in one of the 4
interradii above the base of one of the interradial tentacles. 4 wide radial-canals as in other
Tiarinz. They are straight-edged and lack the “glandular-pouches” seen in many Tiarinz.

The circular muscles of the subumbrella are very easily seen near the edges of the radial-
canals and there are 4 interradial folds in the muscles which present the superficial appearance
of radial-canals, but they are merely radial muscle fulrovvs in no way to be confused with the
radial-canals.

The manubrium lacks a peduncle and is about half as long as the depth of the bell -cavity.
It is 4-sided at its base. The stomach part is urn-shaped, and there are4foldedlips. Gonads(?)
The tentacle-bulbs bear dense entodermal pigment granules. Color (?)

Two specimens were found by the Szboga expedition in the Malay Archipelago in vertical
nets drawn from 500 fathoms depth to the surface, in lat. 0° 17.6' S, long. 129° 14.5" E.

It is remarkable that in each of these specimens there Was but one interradial diverticulum
from the ring-canal. 4 interradial swellings are figured by Maas upon the sides of the
stomach, but he does not mention gonads. Apparently both of his specimens were immature.

Fxs 57—“Perigonimus vestutus”” Hydroid and recently
liberated medusa.
Fi6. §8.—“Perigonimus minutus? Hydroid and young
medusa.
Above figures after Allman, in Ray Society, 1871-72.

o . Genus STOMOTOCA L. Agassiz; 1862.

(?) Gladde beroe, SLABBER, 1775, Physikal. Belustig., p. 46.

Saphenia, Forsrs (non Eschscholtz), 1848, British Naked-eyed Medusz, p. 25, plate 2, fig. 4—McCrapy, 1857, Gymn. Charles-
ton Harbor, p. 27..

Stomotoca, Acassiz, L., 1362, Cont. Nat. Hist. U. S., vol. 4, p. 347.—A. Acassiz in L. Acassiz’s, 1862, Cont. Nat. Hist. U. S.,
vol. 4, p. 347 (foot-note).—Acassiz, A., 1865, North Amer. Acal., p. 168. . .

Dinema, Van BENEDEN, 1867, Mem. Acad. Roy. des Sci. Belgique, tom. 36, par. 2, p. 127.

Amphinema+ Stomotoca, HarckeL, 1379, Syst. der Medusen, pp- 49, 5I.

Codonorchis, Hagcxzy, 1879, Ibid., p. 1. °

Dinematella, Frwxzs, 1881, Bull. Mus. Comp. Zool. at Harvard. College, vol. 8, p. 151.

Stomotoca, VANHOFFEN, 189x Zool. Anzeiger, p. 443.—Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23,
No. 1, p. 11.

This genus was founded by L. Agassiz, 1862; the oldest species is poss1b1y Stomotoca
slabber: of the northern coasts of Europe. This species was first described by Slabber, 1773,
under the name of Gladde beroe, and the hydroid and young medusa were described by Van
Beneden, 1867, as Dinema slabberi. Slabber’s description is, however, so unsatisfactory that
we can not be certain that this medusa is actually a Sz‘omoz‘o:a and can not accept it as the

type of the genus. Stomotoca dinema (Oceania dinema) Péron and Lesueur may be taken as .

the type of the genus. The genus Saphenia Eschscholtz belongs to the Eucopide.

N
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GENERIC CHARACTERS.

Tiarinz with 2 long, diametrically opposed tentacles, and with more or less numerous,
rudimentary tentacles. The basal bulbs of the long tentacles are hollow. The 4 interradial
gonads are complexly folded and are found in the ectoderm of the sides of the stomach. The 4
rad1al canals are broad and flat and there is a well-developed circular canal. - The hydroid
is Perigonimus. .

There are a number of species
of Perigonimus which probably
produce free (Stomotoca) medusz,
but the medusa is as yet unknown.
Such are: Perigonimus schneider:
Motz-Kossowska, 1903, -Archiv.
Zool. Exper., ser. 4, tome 3, p. 72,
fig. v1; a red-colored Mediterra-
nean hydroid which grows upon
Membranipora and is distin-
guished by a cup-like expansion
of perisarc at the base of each
hydranth. The clavate hydranths
have about 10 tentacles Another
Medlterranean species is P. napol-
ttanus -of Hargitt, 1904, Mitth.
Zool. Sta. Neidpel, Bd. 16, p. 571,

- . . taf. 22, fig. 25; also P, steinach:
F16. 59—~Perigonimus “serpens,” after Allman, in Ray Society, 1871-72. ?
9T perss ’ ’ Jickeli, 1883, Morphol. Jahrb.,

Leipzig, Bd. §, p. 617, taf. 27, figs. 1-9, from Trieste, Adriatic. We present figures of various
species of Perzgommu: which produce free medusae but_in which the sexually mature
medusa is undetermined. Perigonimus antarcticus (chkson and Gravely, 1907, National
Antarctic Expedition of 1901-04, vol. 3, Nat. Hist., Hydroid Zoophytes, p. 4, plates 1 and 4)
is found attached to the stems of Halecium in depths of o to 130 fathoms in McMurdo Bay,
South Victoria Land, Antarctic. It produces fixed gonophores, and is the only form of
Perigonimus known from Polar seas.

Stomotoca dinema L. Agassiz.
Plate 9, figs. 8 to 10; plate 10, figs. 1 to 4.

Oceania dinema, PERON T LESUZUR, 1809, Ann. du Muséum &’Hist. Nat., tome 14, p. 346 ——Escnscnor.rz, 1829, Syst. der
Acalephen, p. 98.
Saphenia dxnema, Forzes, 1848, British Naked-eyed Medusz, p. 235, plate 2, fig. 4 (Excl syn.).
Saphenia titania, GOSSE, 1853, Naturalists’ Rambles, Devonshire Coast, p. 387, plate 26, figs. 7-9.
Stomotoca dinema, AGassiz, L., 1862, Cont. Nat. Hist. U. 8., vol. 4, p. 347.
Amphinema titania, Harcxzt, 1879, Syst. der Medusen, p. 5o —BeboT, 1901, Revue Suisse de Zool., tome 9, p- 482; Ibid,,
1905, tome 13, p. 131 (all papers to 1850).
Amphinema dinema, BROWNE, 1896, Proc. Zool. Soc. London, p. 475.
American variety=Stomotoca apicata, L. Acassiz.
Male:
Saphenia zszctzta, McCravy, 1857, Gymn. Charleston Harbor, p. 129, plate §, figs. 2, 3.
Stomotoca apicata, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 347.—AGassiz, A., 1865, North Amer. Acal., p. 168.
Amphinema apicatum, Hazcxer, 1879, Syst. der Medusen, p. 5o.

Female:
Dinematella cavosa, Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 151, plate 11, figs. 2, 3; plate 4, fig.
33 18845 Amer. Naturalist, vol. 19, p. 195, 1 fig.
Stomotoca apicata, MAYER, 1900, Bull. Mus Comp. Zool. Harvard College, vol. 37, p. 3, plate 2, figs. 3, 4—HARGITT, 1904,
Bull. U. S. Bureau of Fisheries, vol. 24, p. 35, 2 figs. (TFigure of male is 8. apicaa, but that of “female” is §.rugosa.)—
NurTiNG, 1901, Bull. U. S. Fish Commission for 1899, vol. 19, p. 371, fig. 77.

EUROPEAN MEDUSA.

Bell 3 mm. long and 2 mm. wide, with a narrow, elongate, sharp-pointed apex 2 long
tentacles, 2 to 10 times as long as the bell-hewht About 24 small tentacle-bulbs. There are
no ectodermal ocelli. Stomach oval, about half as long as the depth of the bell-cavity and
square in cross-section, 4 well-developed, lanceolatelips. 4 simple, slender radial-canals and

i
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ring—canal. The gonads are 8 adradial, transversely folded, ectodermal regions on the sides of
the stomach. Stomach yellowish-brown or green, tentacle-bulbs crimson or purplish.
Found off the coasts of Great Britain. Hydroid unknown.
. I have seen medusz off the coast of Cornwall, Eng-
land, which were identical with Stomotoca apicata of
America.

AMERICAN MEDUSA.

In the adult American medusa the bell is about 4
mm. high and 2 mm. wide. There is a large apical
projection which is hollow in the female, but usually solid
in the male medusz. The bell-walls are thin and the
sides vertical below, but slopinginward above to a pointed
apex. There are 2 long, diametrically opposed ten-
tacles, with large, tapering, hollow basal bulbs. There
areno ocelli. These long tentacles are highly contractile,
but are usually about as long as the bell-height. Their
shafts are covered with small wart-like clusters of nema-
Fi6. 6o.—Stomotoca dinema, male. Fromlife,by ooysts, In addition to the 2 long tentacles, there are 6

the author. Mousehole, Cornwall . .
England, October 28, 1907, " or more small rudimentary tentacle-bulbs upon the bell-
Synopsis of the Species of Stomotoca. -~
S.dinema S. “apicata® | S. atra S. octaedra. | S.rugosa S. pterophylla S. divisa
Haeckel. L. Agassiz. | L. Agassiz. Mayer. Haeckel. Maas.
Size of bell | 3long,zwide.| 4high,2wide | 25 high, 22 | 2.5 high, 2 shigh, 3 wide.| 30 wide, 12high. | 30wide,20 :
in mm. Apex solid. with solid wide. Apex | wide. Apex | Apex large,| Smallapical high. Asin
apexinmale| . solid. solid. solid. Sides | - projection. S. ptero-
and hollow thin. . Flaring sides. phylla. N
apex in . Thick gelati- :
female. nous substance, ] ;
Length of | 6 to 30. 4 1ok 5+ 3oL 20+ AsinS. R -
tentacles ) pterophylla. B
in terms : -
of bell-ra-| - . |
dius (r). h 3
Number of | 24 6 8o 6 14 6o to 8o. As in S. 3
rudimen- - pterophylla.
tary ten- 5 , ’ E
tacle~ : .
bulbs. . : E
Ectodermal,| None. None. None. 8, orange- None. None. None. .“
abaxial, colored. ~
tentacular| - :
ocelli. ’ . \ ]
Shape of Oval, half as | Flask-shaped.| Half aslongas| AsinS.api- | Asin S. atra. | AsinS§.atra. AsinS. j
manu- long as 4folded, depth of cata. pterophylla. ﬂ
brium. depth of cruciform bell-cavity. . :
bell-cavity. lips. Gonads 3
folded as in”
N Turris. : 4
Color. Stomach Inmale, stom-| Mouth dull- | Stomach and | Stomach, gon-| Stomach and Gonads . .
yellowish- | ach green | yellow, " tentacles ads,andten|  tentacle-bulbs orange to 3 !
brown to and tenta- gonads very green, with tacle-bulbs brown. Radial-| cinnabar- 3
green. Ten-| cle-bulbs dark-brown, orange cen- brick-red canals and red. Stom- ]
tacle-bulbs | purple. In nearly black,| teridstom- to nearly gonads milky- ach and ten- 1
purple or female, dull | tentacles ach. black. white. tacle-bulbs
crimson. milky-yellow.| light-brown. yellow.
Where Coast of Great| Atlanticcoast | Port Town- | Tortugas and | Woods Hole to] Bahamas, Tortu- | Pacific coast
found. Britain. of United send, Wash-|  the Baha~ Tortugas, gas, West of Central ‘ B
States. ington. hamas, in Atlantic Indies. : America.
Probably Pacific coast| summer. coast of
identical of America. United
with §.di- States.
nema.




ANTHOMEDUSZE—STOMOTOCA.. - ” 111

margin. These lack ocelli. The 4 radial-canals are wide and flat. The boundaries of the
radial-canals and of the ring-canal are often bluntly serrated. The manubrium is flask-
shaped; there is no peduncle and the 4 lips are cruciform, crenulated, and curve slightly
upward. - The ectoderm of the upper part of the manubrium on both sides of the 4 radial-
canals is thrown into interradial folds or convolutions and the gonads are developed in
this region. ‘

In the male the color of the manubrium varies from intense green to translucent ocher-
yellow or cream-color. The basal bulbs of the tentacles in the male vary from faint to deep
purple. In the female the manubrium is usually translucent ocher-yellow or cream-colored,
but occasionally straw-colored or faintly green. The tentacle-bulbs of the female are usually
translucent milky or ocher, but occasionally one is found having faintly purple tentacle-bulbs.
These sexually dlmOl‘pl’llC color peculiarities are seen in the smallest and youngest medusz
as well as in adults, In very young medusz thie apical projection is small or absent. There are
2 tentacles and only 2 rudimentary tentacle-bulbs.

This medusa is common at Newport, Rhode Island, from July 15 to September. It is
not common at Tortugas, Florida, and is not seen north .of Cape Cod, Massachusetts. On
October 28, 1907, I found two male medusz of this species off Mousehole, Mounts Bay,
Cornwall, England

This species furnishes that which is probably the most 1emarkable instance of sexual
dichromatism to be met with among the hydromedusz, the color differences affecting parts
other than the gonads.

The two males found off the coast of Cornwall, England were each 2.2 mm. high and
similar in all respects to the typical American form, with intense green manubrlum and
purple tentacle-bulbs, without ocelli. The bell-apex was solid and gelatinous. I believe that
S. apicata of Arner1ca is identical with S. dinema of Europe. The European medusa may
have more rudimentary tentacle—bulbs but these are very variable in number in the Ameri-
can form. : 5

Stomotoca atra Agassiz.

Stomotoca atra, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 347 -—AGASSIZ, ., 1865, North Amer. Acal., p. 169, figs.

271273 ~—~HAECKEL, 1879, Syst. der Medusen, p. §3.

Bell 20 to 25 mm. high, 20 to 22 mm. wide. Bell- shaped higher than a hemisphere.
2 long, highly contractile tentacles, and about 80 small rudimentary tentacle-bulbs. Stomach
about half as long as the depth. of the bell-cavity. -Swollen, 4-sided, and mounted upon a
peduncle. 4 lips. The gonadsare 8 adradial,linear cross- foldings upon the sides of the stomach,
each gonad consisting of 12 to 15 folds as in Turris. The mouth is dull yellow. Gonads dark-
brown to almost black. Tentacles lxght—brown

Found by A. Agassiz in great numbers in Port Townsend, Washington, Pacific coast of
the United States;: from June until September.

Stomotoca octaedra.
Plate 11, figs. 5 and 6.

Codonorchis octaedrus, Harcker, 1879, Syst der Medusen, p. 51.
Stomotoca australis, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 32, plate 1, fig. 2; Ibid., 1904,
Mem. Nat. Sci. Brooklyn Inst. Museum, vol. 1, p. 9, plate 1, fig. 9. -
. The following description is derived from studies of specimens found in the Bahamas,
and at Tortugas, Flouda :

Immature medusa (plate 11, fig. 6) —Bell about 2.5 mm. hwh and with well-developed,
sharp-pointed, apical projection upon aboral side. Bell-walls thin. There are 2 radially
situated, diametrically opposed tentacles, each about as long as the bell-height and with
long hollow, tapering basal bulbs. There is a s1ngle, ectodermal, orange- colored ocellus upon
the outer 51de of each tentacle-bulb near its. point of origin from the umbrella. In addition to
the 2 long tentacles there are 2 short, rudimentary tentacle-bulbs go° from the long tentacles.
Each of these rudimentary tentacle-bulbs has an ectodermal, orange-colored ocellus upon its
outer side, and there are 4 other ocelli upon the bell-margin in interradial positions. There
are thus 8 ocelli in all, 4 on the tentacle-bulbs and 4 interradial ones on the bell-margin. The
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velum is well developed. There are 4 straight-edged, wide radial-c?nals and a broafl circular
vessel. The manubrium is urn-shaped, quite wide, and with 4 cruciform, recurved lips. The

mouth is at'a point about half-way between the inner apex of the bell-cavity and the velar -

opening. The gonads are found in complexly folded regions upon the 4 interradial sides of
the stomach. The manubrium and tentacle-bulbs are yellow or greenish-yellow. The ento-
dermal core of the stomach is often orange. ¢ ] o

When about 1 mm. high (plate 11, fig. 5) the bell has a small apical projection. There
are 2 large tentacles and 2 rudimentary tentacle-bulbs, each with an orange ocellus. There
are no other ocelli upon the bell-margin. The manubrium is slender and urn-shaped, without

nads and with 4 simple, cruciform lips. )

% The young ofAtrhis rr?edusa are commgn at Tortugas, Florida, and in the Bahamas through-
out the summer. Although the medusa has usually but 2 long tentacles, occasionally one 1s
seen with 4 long, equally developed, radially situated tentacles. The mature medusa has not
been seen and we must remain 1n doubt concerning its generic position, for it may be a young
Turris. The presence of ocelli upon the tentacle-bulbs distinguishes it from all other Ameri-
can species of Stomotoca and is a character commonly seen in Turrz:.' , Y

I believe this medusa to be identical with Haeckel’s ‘‘ Codonorchis octaedrus,” which he
obtained off the Atlantic coast of France. Haeckel states that this medusa had 2 well-developed
tentacles and 10 tentacle-bulbs (2 perradial and 8 adradial). He described the ocelli as
brownish-red. Apparently he found but a single specimen and the interradial tentacle-bulbs
may have failed to develop. His medusa is described as having folded gonads, and is said to
be 4 mm. high and 2.5 wide. ‘ :

Stomotoca rugosa Mayer,

.

Plate 10, figs. 5 and 6; plate 11, figs. 1 and 2.

2 : figs. 1 9.—Haxzrarrr,

Stomotoca apicata, Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 152, Plate 2, figs. 1, 4,
o oI9oI,PAme;‘ican Nat\’.tralist’, vol. 35, p. 81, fig. 40; 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 35, 1 fig. (errone-
ously labeled Stomotoca apicata, female)—RITTENROUSE, 1907, Proc. Boston Soc. Nat. Hist., vol. 33, pp. 440, 445,

2, 456 (embryology). o
Stomototfz ;ugsam, MaYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p- 4, plate 2, fig. 55 Ibid,, p. 32.

Amphinema apicatum, Brooxs, 1883, Studies Johns Hopkins Biol. Lab., vol. 2, p. 473.

Bell 5 mm. high and 3 mm. broad. Solid, apical projection, in some individuals short and
blunt, in others long and slender. Bell-walls of moderate thlckpess, anfl bell ltS(?lf, exclu_swe
of the apical projection, somewhat higher than a hemisphere, with relatively vertical, straight
sides. There are 2 long, diametrically opposed tentacles, which are of equal length, and when
stretched are fully ten times as long as the bell-height. They are, however, highly contractile
and may become not more than one-tenth as long as when fully expanded. The basal bulbs
of these long tentacles are large, hollow, and tapering and there are no ocelli. ‘

In addition to the 2 long tentacles there are 14 small, permanently rudimentary tentacles,
2 at the bases of 2 of the radial-canals and 3 in each interradial quadrant. These lack ocelli.
The velum is well developed. There are 4 wide radial-canals and a ring-canal, all with
jagged edges. The manubrium is quadratic and flask-shaped and the mouth in old medusz
i1s about at the level of the velar opening. The mouth is cruciform and there are 4 prominent,
recurved, crenulated lips. The mature sexual products are found in the ectoderm of the
adradial walls of the stomach on both sides of the places of entrance of each of the 4 ;rad1al-
canals where the surface is thrown'into 8 series of complex folds and ridges, a double ridge of
folds in each interradius. ‘ -

The gelatinous substance of the bell is transparent, but the entoderm of t_he tentacle-bulbs
and stomach is brick-red, often streaked with sooty brown. The radial and circular canals are
faint red in color. Specimens from Tortugas, Florida, often show black streaks through the
brick-red color of the stomach and tentacle-bulbs, and medusz which have been confined in
aquaria for some days often become wholly black in these parts. - )

Hydroid and young medusa.—Professor W. K. Brooks, 1883, describes the hydroid.
Itis a Perigonimus, very much like P. minutus Allman, 1871 (Monog. Tubularian Hydroids,
p- 324, plate x1, figs. 4-0). It was found at Beaufort, North Carolina, growing upon the lower

.
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surface of the shells of Limulus, fastened to the sand-tubes of Sabellaria. The stems are simple
and unbranched and are only about 0.2 mm. in height. They are covered for about two-
thirds of their length by a delicate, closely-adherent film of perisarc to which foreign particles
become attached. The stomach occupies about one-fourth or one-fifth of the length of the
stem from which it is separated by a slight constriction. Each polypite has 10 tentacles which
point alternately backwards and forwards, those pointing forwards being a little longer than
the others. The medusz are attached by very short peduncles to the sides of the stems. When
the medusa is set free it is about 0.5 mm. in height and there is no trace of the apical projection,
which develops in about eight days.

In an abnormal individual medusa of this species found at Newport, Rhode Island, in
July, 1892, there were 4 long tentacles, 1 at the base of each of the 4 radial-canals. This
medusa was maintained alive in an aquarium for more than a month. When first found it had
only 2 long tentacles which were diametrically opposite one another at the bases of 2 of the
radial-canals. The other 2 tentacles developed later, after the first pair had attained their full
length. The medusa had then 4 radially placed tentacles and 12 rudimentary tentacle-buds.
This variation is interesting, as it illustrates the close relationship between Stomotoca and
Turris. '

Stomotoca rugosa is common on the southern coast of New England in summer. It is
found all along the coast to southern Florida, but is not very common at Tortugas or among the
Bahama Islands. It has never been seen north of Cape Cod, Massachusetts. '

Rittenhouse, 1907, finds that the eggs of this medusa are laid between 5" to 5 30™ in the
morning. The egg is chalky-white. The entoderm is formed by cellular ingression. The
planula settles down upon its side and becomes a branched hydrorhiza from which the poly-
pites bud out. ' ) -

* Stomotoca pterophylla Haeckel.

“Plate 29, figs. 3 to 5; plate 30, fig. 7.

Stomotoca prerophylla, Haecker, 1879, Syst. der Medusen, p. 52, taf. 4, fig. 10,
Stomotoca periphylla, FEwkzs, 1889, Report Commiss. Fish and Fisheries for 1886, p- 524.

Adult medusa.~Bell conical, with widely flaring sides and small, sharply-pointed apical
projection. Itis about 20 to 30 mm. in diameter and 10 to 12 mm. in height.” The gelatinous
substance is very thick at the aboral pole, but becomes thin at the bell-margin. There are 2
long, tapering, marginal tentacles which are situated at-the bases of 2 of the radial-canals, 180°
apart. When expanded these tentacles are fully 10 times longer than the bell-diameter. In
addition to the long tentacles, there are about 60 to 80 small rudimentary tentacle-bulbs, I5to
20 in each quadrant. The 4 radial-canals are wide, ribbon-like, and flat, with smooth, simple,
outer edges. The ring-canal is narrow and its upper edge is smooth. There is a very wide,
conical peduncle which extends about to the level of the velar opening. The gastric part of the
manubrium is large and swollen and lies mainly outside of the bell-cavity. There are 4 promi-
nent, complexly crenulated, lanceolatelips. The gonads occupy 8 adradially situated, longitu-
dinal swellings upon the sides of the stomach (plate 29, fig. 4)." Each gonad consists of a row
of swollen, leaf-like ridges which trend in a transverse direction. The stomach and tentacle-
bulbs are brown. Radial-canals milky. There are no ectodermal ocelli."

- This species is found in the West Indies and the warmer parts of the Gulf Stream. I
found many specimens among the Bahamas and at the Tortugas during the spring and early
summer of 1goy. ’ '

It is closely related to Stomotoca divisa, described by Maas, from the west coast of Mexico
(Mem. Mus. Comp. Zool. at Harvard College, vol. 23, p. 11, taf. 1, figs. 1-19, 1897), but
1ts rich-brown entoderm distinguishes it from the Pacific species. ‘

Haeckel describes this medusa from preserved specimens, and this may account for
certain errors in his description and figure. A small apical projection appears to be con-

“stantly present and there are no “ocelli.” The radial and circular muscles of the velum are

very powerfully developed. In extreme states of contraction of the bell the peduncle may
extend beyond the velar opening or fall short of reaching it. The long tentacles are highly
contractile and when expanded are reduced to mere thread-like filaments.
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Stomotoca divisa Maas.

Stomotoca divisa, Maas, 1897, Mem. Museum Comp. Zool. at Harvard College, vol. 23, p. 11, taf. 1, fign. 1~9.

Bell 20 to 30 mm. wide, 15 to 20 mm. high. Upper part of bell thick, solid, and dome-
like, and separated by an annular furrow from the thin-walled, marginal part of bell. This
. furrow may be due to contract1on(?) A

very small, pointed apical projection arises
sharply from the aboral surface of the
evenly rounded dome of the bell. There
are 2 tapering tentacles about as long as the
bell-height. These appear to have some-
what more swollen basal bulbs than are seen
in S. pterophylla. There are no ocelli. There
are a large number of rudimentary tentacle-
‘bulbs as1in S. pterophylla. The bell is trans-
parent with yellow entoderm, and with

; : _orange to cinnabar-red gonads.

T16. 61.~—Stomotoca divisa, after Maas, in Mem. Museum Comp. It is found in the Bay of Panama
7oc3cl a!é Harvard College, showing different states of Pacific coast of Central Amenca in March.
contraction of the bell.

It 1s dxstmguxshed from the closely allied

S. pterophylla of the West Indies by its brilliant coloration, §. pterophylla being constantly

dull-brown.

Pengommus jonesii Osborn and Hargitt.
Plate 11, figs. 3 and 4.

Perigonimus jonesii, OsBokw and Haroirr, 1894, Amer. Naturalist, vol. 28, p. 27, figs. 1~12.~Hararrr, 18935, Mittheil. Zool.
Station Neapel, Bd. 11, p. 479; 1904, Bull. U.S. Bureau of Fisheries,vol. 24, p. 33, 1 fig.; 1901, American Naturalist,
= wvol. 35, p. 308, fig. 4; p. 579, fig. 37.—NurriNG, 1901, Bull. U. S. Fish Commission, vol. 19, pp. 331, 372, fig-80.

Young medusa—None of the specimens yet seen were mature. Bell of largest 2 mm.

in height and side walls extremely thin and flexible. There is a very small, dome-shaped -

apical projection. There are 2 well-developed, diametrically opposed tentacles which are
situated at the bases of 2 of the radial-canals. These tentacles are of unegual length and
are at times carried curled in a close helix and at other times are extended to their full length,
in which case one of them becomes about as long as the bell-height, while the other attains to
about twice this length. The basal bulbs of these tentacles are long, conical, and hollow
and have no ocelli, and the shafts of the tentacles are thickly covered “with nematocyst—cells.
In addition to these well-developed tentacles, there are 2 small tentacle-bulbs, situated at
the bases of the 2 radial-canals go® away from the long tentacles. There are no ocelli. The
velum is wide and flexible. There are 4 straight, slender radial-canals and a narrow, circular
tube. The manubrium is short and simple, with a wide base and 4 simple, cruciform lips.

The ectoderm of the manubrium and tentacle-bulbs is of a dull ocher-yellow.

This medusa is very rare; only 3 specimens have been seen by me during 3 summers’ study-
"All of my specimens were found in Newport Harbor, Rhode Island, during July and August.

H ydroid —The hydroid has been described by Osborn and Hargitt, 1894, from Cold
Spring Harbor, Long Island, New York, where it is found very commonly upon the abdomen
and upon the walking legs of the spider-crab (Libinia emarginata). It is a Perigonimus.
The stems arise from a creeping hydrorhiza and branch luxuriantly.. The oldest polypite is
found at the distal end of the stem. The stems are covered with a thick gelatinous perisarc
which extends up the stems to the level of the tentacles, to which it is fastened. There are

normally 16 tentacles in a single circlet around the base of the hypostome. These assume an

alternately reflected position. The medusa-buds arise in clusters from near the center of the
stems. They are covered with the thick perisarc and each one is attached to the stem by
means of a well-developed peduncle. When set free the medusa has 2 diametrically opposed
tentacles which are usually carried turned inward into the bell-cavity. The hydroid is flesh-
colored.

The medusa can at once be distinguished from §. apicata by the extreme tenuity and
flexibility of the bell-walls. The bell is also higher and narrower than in §. apicata  The

[
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medusa swims by the aid of a rhythmical series of wave-like contractions which travel one
after another up the very flexible sides of the bell, from margin-to apex. The efficiency of
these movements is greatly enhanced by the cooperation of the powerful velum.

The fully-developed medusa is unknown and it is possible that this medusa may not be
Stomotoca. It can not bereferred to any Turris known upon our coast, and the fact that the
2 long tentacles are of unequal length, one being considerably longer than the other, separates
it at once from any other known species of Stomotoca. At present yve. place it provisionally
in the genus Stomotoca to which its hydroid appears to refer it. Were it not for the absence
of ocelh upon the tentacle-bulbs I would be inclined to suspect that this medusa might prove
to be the young of Turris pileata.

(Stomotoca?) Perigonimus cidaritis Weismann.

Perigonimus cidaritis, WEISMANN, 1883, Entstehung Sexualzellen bei Hydromedusen, pp. 117, 218, taf. 12, figs. 10, II.

The stems of the hydroid are about go mm. high-and arise thickly one by the side of the
other from a root-like hydrorhiza. The stems are often simple and unbranched, but they
commonly branch-dichotomously one or two times, the branches being set off at acute angles
one with another. The hydranths have a circlet of about 20 tentacles. Perisarc thin and
yellowish. “The medusa-buds are borne upon pedicels in a zone at the bases of the hydranths.
When set free the medusa is spherical, with 4 marginal tentacles and 4 radial-canals. The
manubrium has 4 short, knobbed oral.tentacles. The whole hydroid stock is invested with
a thin layer of slimy mud, leaving only the mouth-ends of the hydroids projecting, and some-
times even those are covered, leaving only the tentacle tips free.

Found at Naples, Italy. Medusa set free in March.

The sex-cells originate in the ectoderm of the proximal part of the manubriun of the
medusa-bud and develop in'their place of origin, becoming mature in the free medusa. The
mature medusa has not been determined. :

Genus DISSONEMA Haeckel, 1879. -

Dissonema, Harcxrr, 1879, Syst. der Medusen, p. 126.—MaYER, 1900, Bull. Mus. Comp. Zool at Harvard College, vol. 37,
P 44- ——BlGELOW, H. B., 1909, Bull. Museum of Comp. Zool. at Harvard College.

This genus was founded by Haeckel, 1879, for Dissonema Japhenella of the coast of

_ Australia.

GENERIC CHARACTERS.

Tiarinz with two hollow, diametrically opposite tentacles. The gonads extend from
the manubrium outward along the canals. Without marginal sense-clubs. . Cirri are some-
times present. With abaxial ectodermal ocelli upon the bases of the tentacles.

Bigelow, 1908, finds that the adradial gonads begin to develop upon the sides of the
manubrium and that afterwards they extend outward over the radial-canals. The hollow
tentacles, abaxial ectodermal ocelli, rudimentary tentacle-bulbs, and hollow bell-apex are
all characteristic of the Tiarinz, and it appears that this genus must be removed from the
Thaumantiadz, in which Haeckel placed it.

Dissonema bears the same relation to Stomotoca that Nemopsis does to Bougainvillia.
The hydroid is unknown.

~ Dissonema saphenella Haeckel.
Dissonema saphenella, Harcker, 1879, Syst. der Medusen, p. 126, taf. 8, fig. 3.

Bell pyriform, with thick, solid apex and thin, bulging sides. 6 mm. high, 4 mm. wide.
2 well-developed tentacles, several times as long as the beli-height. These tentacles have
large, swollen, conical basal bulbs. There are 2 rud1mentary tentacle-bulbs go° apart from
the Iong tentacles. There is an abaxial (ectodermal ?) ‘ocellus” of large size upon each of
the 4 tentacle-bulbs. There are no marginal clubs, cirri, or other appendages.

The velum is well-developed and there are 4 strawht narrow radial-canals and a ring-
canal. The manubrium is cylindrical, half as long as the depth of the bell-cavity and pro-
vided with 4 short, crinkled lips. The 4 folded, sp1nd1e -shaped gonads are developed upon
the middle three-fourths of the radial-canals. Color (?) Coast of Australia. (See fig. 62.)
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Dissonema turrida Mé.yer.
Plate 10, fig. 1; plate 22, fig. 1.
Dissonema turrida, Maver, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 44, plate 2, figs. 3, 4; 1904, Mem.

Nat. Sci. Brooklyn Institute Museum, vol. 1, p. 8, plate 2, fig. 10.

Adult medusa.—Bell bluntly cone-shaped with a hollow apical projection. It is 4 to 7
mm. high and the side walls are thin and flexible. There are 2 long, hollow, gradually tapering
tentacles which are quite contractile, but
when expanded are 3 to 4 times as long as
the bell-height. Each of these tentacles has
a minute, red ocellus in the ectoderm of its
outer side near the bell-margin. In'addition
to the two large tentacles there are 12 to
14 small, solid cirri which arise separately,
‘at equal intervals, from the bell-margin.
Each cirrus has a red ocellus in the ecto-
derm of its outer (abaxial) side at the bell-
margin. The velum is well developed.
The circular -vessel is narrow, but the 4
radial-canals are broad, and the 4 convo-
luted, bag-like gonads occupy three-quar-
ters of their length and also lie upon the
adradial sides of the manubrium. In the
female each gonad contains 4 to 7 large eggs
which project prominently over the surface
of the organ. The manubrium is pyriform
and the mouth projects beyond the velar
opening. - The stomach‘walls are thin and
flexible, and the mouth is surrounded by
large recurved lips with crinkled edges. The
entoderm of the manubrium and tentacles
is a delicate green and the genital organs
and circular canal are tinged with green or
pink. The ocelli are red.

&

¢

In young medusz there-are but 2 large
tentacles and 2 cirri. There are 8§ ocelli.
The 2 long tentacles have tapering, hollow
basal bulbs, but their main shafts are at
& first solid, though later they become hollow.
: r) This medusa is common on the surface
( in the Bahamas and at Tortugas, Florida,
In summer.
Dr. H. B. Bigelow shows as a result of
: ) gonads begin to develop upon the adradial
T16. 62.—Dissonema saphenella, after Haeckel, 1879. sides of the manubrium and later extend

sectioning the medusa of Dissonema that the

: outward down the radial-canals. This fact,
taken in connection with the abaxial ectodermal ocelli, the hollow tentacles, bell-apex, rudi-
mentary tentacles and general form of the medusa, make it evident that Dissonema is one
of the Tiarinz.

: Genus PANDEA Lesson, 1843.

Pandea, Lesson, 1837, Prodrom. Monog. Meduses, No. 22 (not published); 1843, Hist. Zooph. Acal., p. 288.—Acassiz, L.,
1862, Cont. Nat, Hist. U. S., vol. 4, p. 347.

Pandea, Harcxet, 1879, Syst. der Medusen, p. 53. : . )

Pandea, Acassiz and Mavzr, 1899, Bull. Mus. Comp. Zool. at Harvard College, vol. 32, p. 160.—HarTrAUS, 1892, Nachricht.
kgl. Gesell. Wissenschaft, Univ. G6ttingen, p.21.—Maas, 1904, Résult. Camp. Sci. Prince de Monaco, fasc. 28, p. 13-

Dianza, Quoy £x Garmarp, 1827, Annal. des Sci. Naturelles, tome 10, plate 6.

Non Dianea, LAMARCK, 1816, Hist. Anim. sans Vert., tome 2, p. 505. .

Pandza, Zoja, 1892, Boll. Sc. Paira, Anno 1891, Nos. 3, 4, 3 pp+ 1892, Annals and Mag. Nat. Hist., ser. 6, vol. 9, p. 409.
(Dendroclava dohrnii gives rise to a medusa resembling Pandea ) BN
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The type species of Pandea is P. conica Lesson, 1843. This medusa was previously
described by Quoy and Gaimard (1827, Annal. Sci. Nat., tom. 10, p. 182, plate 6) under the
name Dianeaconica. It is found in the Mediterranean. Haeckel introduced the spelling
“Pandea,” although Lesson’s original spelling is Pandea. The genus ““ Dianza” was founded
by Lamarck (1816, Hist. Anim. sans Vert., tom. 2, p. 505), the type species being Dianea
triedra, 2 medusa which had been previously described by Péron under the generic name of
Lymnorea. Lamarck’s genus Dianea also included various species of Geryonia, Oceania,
Pelagia, and Medusa of previous authors, and is so hopelessly involved that in my opinion
it must be dropped.

i

GENERIC CHARACTERS.

Tiarinz with 4 or more well-developed, marginal tentacles. There are 4 interradial,
genital ridges in the ectodermal wall of the stomach, but these gonads are only imperfectly
separated in the 4 priricipal radii; so that the stomach is completely encircled by the genital
organs, which are, however, better developed in the interradii than in the principal radii.

Dendroclava is possibly the hydroid of some species of Pandea, Conis, or Turris, but the

mature medusa is unknown. _ s ;
When set free the medusa of Dendroclava dohrnii (Weismann, 1883, pp. 26, 216, taf. 12,
fign. 6-9) has 8 marginal tentacles, 4 radial-canals, and a manubrium with 4 band-like gonads

¥16. 63.—Pandea conica.

A. Side view of half-grown medusa. Bell 13 mm. high. Gonads interradial.

B. Manubrium of mature medusa, with bell 21 mm. high. Gonads confluent, surrounding stomach.

C. Manubrium of young medusa, showing interradial gonads. Bell 6 .mm. high. From life, by
the author. Zoological Station, Naples. Winter of 1907-08.

on its interradial sides. The sexual cells originate in the ectoderm of the manubrium of the
medusa-bud and develop in the ectoderm of the free-swimming medusa, without wandering
from their place of origin. The hydroid of Dendroclava dohrnii was found by Weismann at
Naples in the summer of 1881, attached to a stock of Isis which was dredged from a depth of
35 to 40 fathoms. The stems are about 35 mm. high and arise from a short, creeping hydro-
rhiza, which together with the stems is covered by a smooth, horny perisarc. The main stems
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give rise to alternate side branches. The hydranths are club-shaped and bear 12 to 20 short,
filiform tentacles, scattered over their whole sides. The medusa-buds arise singly from the
side branches close under the neck of the lateral hydranths. Pictet, 1893, found a very similar .
or identical hydroid at Amboina, Malay Archipelago. The principal references to this clava-
like hydroid are as follows:

Deéndroclava dohrnii, WeismMany, 1893, Entstehung Sexualzellen bei Hydromedusen, Jena, pp.
26, 215, taf. 12, fign. 6-9.—DU PLEssts, 1888, Recueil Zool. Suisse, tome 4, p. 531 (from
Villefranche).

Dendroclava dohrni, PicTET, 1893, Revue Suisse Zool,, tome 1, p. 6, plate 1, figs. 1, 2 (from
Amboina). '

It does not seem probablé€ that Dendroclava dohrni produces a Pandea-like medusa for it .
is well established by Brooks that Turritopsis nutricula comes from a Dendroclava hydr01d

Pandea conica Lesson.

Dianea conica, Quoy T GAaIMARD, 1827, Annal. des Sci. Nat., tome 10, p. 182, plate 6 A, figs: 3, 4

Pandea conica; Lesson, 1843, Hist. Zooph. Acal., p. 288 -—HAECKE:L, 1879, Syst. der Medusen, p- 54. —Maas, 1904, Résult.
Camp. Sci. Prince de Monaco, fasc. 28, p. 16, plate 1, figs. 6, 7 {figures of gonads).—BEpoT, 1905, Revue Suisse de
Zool., tome 13, p. 141 (literature, 1827— 50) —-LomANco, 1903, Mitth. Zool. Sta. Neapel, Bd 16, p. 217.

Oceania sedeamcastata, KorrikER, 1853, Zeit. fiir wissen. Zool., Bd. 4, p. 324.

~Oceania conica, GEGENRAUR, 1856, Zeit. flir wissen. Zool., Bd. 8, p. 221, taf. 7, fign. 1-3.

Bell with barrel-shaped sides, and bluntly pointed or concave apex; 21 mm. high, 10 mm.
wide. There are § to 24 well-developed, longitudinal rib-like ridges in the tentacular radii on
the exumbrella, and an equal number of marginal tentacles with abaxial ectodermal ocelli. ]
Stomach wide and short with 4 folded lips having sinuous margins. The gonads consist of 4
crescentic, reticulated, swollen regions in the ectoderm of the 4 interradial sides of stomach, '
the convexity of the horseshoe pointing aborally. These gonads are not completely separated 3
in the adult, in the 4 principal radii, so that they surround the stomach on all sides. . : |

The best figures illustrating thelr structure are given by Maas, 1904. |

Stomach brownish. Gonads and 1

Heioht of No. of tentacle-bulbs brownish-red. Tentacles - : N
eight o ~No.o . . . . & .
bell ip mm. | tentacles. Condition of the gonads. yelloglsh—mllky. ‘ hOcil/F éi_ark—purple. ﬁ
: ommon in the Mediterranean. i
) ) L ] This medusa was quite common
$ 16 ifﬁgﬂr’i";&fﬁfﬁ during the winter of 19o7-1908 at 3
13 21 - | 4 interradial nearly touching in the Naples, Italy‘. ‘When young the 4 inter- )
perradii. radial gonads are completely separated, .
21 24 A unitary network of ridges sur-
rounding the stomach. but later they fuse more or less.over the -
perradii, forming a complete, swollen ‘

network which girdles the stomach. .
The prominent longltudlnal ridges over the exumbrella arise: after the tentacles begin to 5
develop and extend upward from the bases of the tentacles toward the bell—apex The table ¥
gives a growth-record obtained by the author from specimens of this medusa observed .at .
Naples. (See fig. 63, page 117.) ' ‘
' Pandea saltatoria Lesson. . ?
Oceania saltatoria, Sars, 1835, Beskriv og Jagtt., p. 25, plate 4,., fig. xoa-c. ‘
Pandea saltatoria, LEssoN, 1843, Hist. Zooph. Acal.,, p. 2go.—HazrckEL, 1879, Syst. der Medusen, p. 54~BEpoT, 1901, Revue
Suisse de Zool., tome 9, p. 485; Ibid.; 1903, tome 13, p. 141 (all literature to 1850).
Bell 8 mm. high, 6 mm. wide, with a pointed apex and rounded sides. Exumbrella with
_ only 12 to 16 longitudinal lines of nettling-cells instead of about twice as many as in P. conica. ,
, 24 to 32 tentacles; twice as many as the lines of nematocysts, instead of being equal to these in i Co-
SR number as in P. conica. Ocelli on outer sides of tentacle-bulbs. Stomach slender, lips small
b and simple. Immature (?) Color (?) Coast of Norway, Bergen.

Pandea minima von Lendenfeld.
Pandea minima, voN LeNpenreLD, 1384, Proc. Linnean Soc. New South Wales, vol. 9, p. 916, plate 42, figs. 10-12.
Bell semi-ovate, 3 mm. high, 2 mm. wide. 8 tentacles about as long as bell is high. 8
adradial lines of nettle-cells upon the exumbrella. A bundle of nerve fibers is said to extend
under each linear series of nettle-cells connecting the clusters one with another! The man-
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ubrium is slender and about half as long as the depth. of the bell-cavity. 4 small lips. 4
Jongitudinal gonads on the stomach. These are narrow folds with smooth outer surfaces.
Bell light-pink, with the 8 adradial lines of nematocysts more intense in color. Stomach and
tentacle-bulbs light-brown.

Found in Sydney Harbor, New South Wales, Australia, in August and September.

Pandea violacea Agassiz and Mayer.
Plate 11, fig. 7; plate 12, fig. 1.

Pandea violacea, Acassiz, A., and MaveR, 1899, Bull. Mus. Comp. Zool. at Harvard College, vol. 32, p. 160.—MAYER, 1900,
Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 34, plate 1, fig. 1.
Pandea, sp., LoBIaNco, 1903, Mitth. Zoolog. Sta. Neapel, Bd. 16, p. 217, tav.'7, fig. 1.

Bell pear-shaped and 7.5 mm. high, with moderately thick
walls. There are about 32 tentacles. 8 to 12 of these are
about 3 times as long as the bell-height and 24 are small and

/ zS\ rudimentary. Thelong tentacles are all of equal length. Their
basal bulbs are long, tapering, and hollow. There are I to 3 rudi-
(3 ' mentary tentacle-bulbs between each successive pair of long ten-

tacles. There are about 32 ectodermal, purple ocelli, one on the
- outer side of each tentacle-bulb. The velum is well developed.
The manubrium is flask-shaped and quadratic in cross-section.
The outer surfaces of the adradial gonads are smooth and with-
out corrugations (plate 11, fig. 7). The mouth is at the extrem-
ity of a well-developed neck and is at about the level of the velar
opening. There are 4 large, slightly recurved lips with smooth,
simple edges. There are 4 straight, narrow radial-canals and a
broad circular vessel. The entoderm of the manubrium and ten-
tacle-bulbs is delicate pink and in some specimens a green streak
extends along the outer surface of the entodermal lining of the
radial-canals. This medusa is common at the Tortugas, Florida,
and among the Bahamas throughout the summer. An appar-
ently identical species is found at Suva in the Fiji Islands, South
Pacific, although the Pacific medusa is not so highly colored.
A closely related, if not identical, medusa is described by
Lobianco, 1903, from two specimens drawn from depths of 500 to
6oo fathoms near Capri, Bay of Naples, Italy. Dr. Lobianco
kindly permitted me to studythese specimens. The bellis 11 mm.
high, 7 mm. wide; thick-walled, with dome-like apex. There are
12 to 13 long tentacles, 4 to 5 times as long as the bell-height.
These have long, hollow, tapering basal bulbs, each with an
abaxial, dark-red ectodermal ocellus. In addition to the long
tentacles there are about 24 to 3§ very short rudimentary marginal
tentacles, each with an abaxial ocellus. The 4 radial-canals are
quite wide and with slightly jagged outlines. The manubrium
is half as long as the depth of the bell-cavity. The 4 complexly
folded lips are at the end of a well-developed neck. The outer
surfaces of the adradial gonads are smooth. The entoderm is
strawberry-pink. I can not separate this medusa from Pandea
Fic. 6{:.1’ andea violaces, after o io15000 of Tortugas, Florida, some specimens of which are fully
obianco, Mitth. Zeol. Sta.
Neapel, 1903. as pink in color as is the one shown in Lobianco’s figure.

Pandea maasi.

Tiara, sp., Maas, 1904, Résult. Camp. Sci. Prince de Monaco, fasc. 28, p. 13, plate 2, fig. 11.

Bell 10 to 13 mm. high and only about half as wide as high, with a smooth exumbrella
surface. Bell-walls quite thick, with an evenly rounded apex, without an apical projection.
4 thick, hollow tentacles at the bases of the 4 radial-canals. These have large, swollen basal
bulbs, but no ocelli were observed. The tentacles are about as long as the bell-height and

Ay
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their shafts are of about uniform width throughout, the outer ends being very blunt, not taper-
ing. There are no other tentacles or marginal appendages. The 4 radial-canals and the ring-
canal are simple, narrow, and straight-edged; without glandular diverticula.

The stomach is wide and barrel-shaped to cylindrical and is about three-fourths as long
as the depth of the bell-cavity. There is no peduncle and the 4 radial-canals run directly into
the stomach without enlarging as they approach its base. The mouth is well developed, but
the lips are simple, without the foldings commonly seen in other Tiarinz.

The gonad is developed as an open network of more or less transverse folds over the ecto-
dermal wall of the stomach, excepting only the neighborhood of the mouth. The gonad is not
distinctly separated into 4 interradial parts, but is more or less fused over the perradial lines,
thus encircling the stomach very much as in medusz of the Codonida or in Pandea conica.

The entoderm is yellow, the gonads being deep in color and the tentacles lighter. Other
.parts are transparent. , '

Found by. the Prince of Monaco at Bear Island, between Norway and Spitzbergen, in
July, 1898. "It is well figured and described by Maas, 19go4. Hartlaub, 1907, considers this
medusa to be identical with Sarsia flammea Hartlaub. The general proportions of the two
medusz appear to be much alike, but the details of structure of the gonads and the color of
P. maasi appear to distinguish it from other medusz. ' :

e / Genus TURRIS Lesson, 1843, sens. amend. )
£5S0N, 1837, Prodrom. Monog. Meduses, Nos. 17, 20 (not published); 1843, Hist. Zooph. Acal.,

Turris+ Tiara (in part), L
pp- 283, 286. : .

Turris+ Oceania (in part), FORBES, 1848, British Naked-eyed Medusz, pp. 21, 26.

Turris+ Tiara, AGassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 346, 347.—Harriaus, 1892, Nachricht. kgl. Gesell.
Wissenschaft. Univ. Géttingen, pp. 20, 22. i

Turris, Acassiz, A., 1865, North Amer. Acal., p. 164.

Tiara+ Tyrris+ Catablema, Harcxzr, 1879, Syst. der Medusen, pp. 56, 6o, 62.

Turris, Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 147.

Tiara, WAGNER, 1885, Wirbellosen des Weissen Meeres, p. 78.—Maas, 1905, Craspedoten Medusen der Siboga Expedition,
Monog. 10, p. 14—BovErr, 1890, Jena. Zeit. Naturw., Bd. 24, p. 339. (The egg gives rise to 2 polar globules.)

Catablema+ Turris+ Tiara, VaNuSrreN, 1891, Zool. Anzeiger, Bd. 14, P- 444- . :

Catablema+ Tiara+ Turris, Maas, 1904, Résult. Camp. Sci. Prince de Monaco, fasc. 28, pp. 12, 15, 16.

GENERIC CHARACTERS.

Tiarinz with 4 or more marginal tentacles. With 4 interradial horseshoe-shaped gohads
in the stomach-wall. Each horseshoe composed of partially fused swollen ridges.

Lesson; 1843, describes three medusz under the name T urris, only one of which belongs
to the genus as we define it. This one is Turris neglecta of the north Atlantic coasts of Europe.
The name 7T iara was also proposed by Lesson, 1843, and is used to describe a medusa which
was first observed by Forskal, 1775, under the name Medusa pileata. It is found off the
Atlantic coast of Europe and in the Mediterranean. -

I use Turris as equivalent to Turris Lesson + T7ara Lesson + Catablema Haeckel.
Haeckel, 1879, p. 62, establishes Catablema for a Greenland medusa which he calls Catablema
campanula. :

Maas, 1904, who embodies the results of the studies of Vanhoffen, Hartlaub, and himself,
defines Turris as having horseshoe-shaped interradial gonads, the sides of the horseshoe
being made up of partially fused, transverse ridges while the arch connecting the two sides is
composed of an irregular network of ridges. In Tiara the network is lacking, the entire
horseshoe being composed of more or less transverse ridges. The ridges do, however, anas-
‘tomose to some extent, so that an imperfect, partial network may be formed. Catablema he
distinguishes by the jagged edges of its radial-canals and circular vessel. However, medusz

of Turris and Tiara often display jagged edges upon their canals, and this character is very -

variable and subject to much individual irregularity in development. In the young medusa
of Catablema the ridges forming its interradial horseshoe-shaped gonads tend more or less
longitudinally, but in later development they come to lie almost transversely as in Turris
or Tiara. In order to terminate the confusion that has been introduced by these intérgrading
and too precise criteria for distinguishing the genera Turris, T1ara, and Catablema, 1 propose
to unite them all under one genus and call it Turris, the name first used by Lesson to dis-
tinguish any of these medusza. : )
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Tabular Synopsis of the Species of Turris.

121

T. papua Lesson.

T.rotunda=Tiara
rotunda Haeckel *

T. prismatica=
Tiara prismatica
Maas.}

T.reticulata
Haeckel.

T. vesicaria
.
A. Agassiz.

Size of bell in mm,|

Number of tenta-
cles.

Ectodermal, ab-
axial ocelli on
tentacle-bulbs.

Character of edges
of radial-canals.

Character of
gonads.

Color,

Where found.

28 high, 14 wide.
Pointed apex.

8 to 32

Present.

Serrated.

4 interradial horse-
shoés of complex,
mainly transverse
swellings which
anastomose to
some extent.

‘_ . Tentacle-bulbs and

stomach pink to
dark:-red. Gonads
pink to dark-
brownish-yellow.

Pacific and Indian
Oceans in tropical
regions.

20 high, 20 wide.
Cubical.

8

Present.-
P

Smooth.
[t

4 pairs of adradial
groups of cross-

folds.

Tentacle-bulbs,
stomach, and
gonads carmine.
Radial-canals and
ring-canal yellow.

Straits of Gibraltar.

20 high, 12 wide.

12 to 16

Serrated.

As in T. pileata.

Gulf Stream, At-
lantic.

12 high, 10 wide.
16

Present.

Smootp,

8 separate triangular
areas in adradii of
stomach, with
complex anasto-
mosing ridges.

South Atlanticnear
Tristan;
d’ Acunha.

25 high, 12 wide.
16long, 48 short.

Present.

Jagged. .

Swollen, transverse,
papilliform,
anastomosing
folds forming net-
work in 8 adradii
of stomach.

Stomach and ten-
tacle-bulbs cin-
namon-brown.
Gonads darker.
Ocelli dark-red. .

Arctic Ocean to
southern coast of
New England,
United States.

T.superba Mayer.}

T.ceeca Hartlaub.

T. pelégica Agassiz

T. conifera=Tiara

T.campanula=

and Mayer. conifera Haeckel.}| Catablema cam-
panula Haeckel.
Size of bell inmm. | 5 high, 3.5 wide. 30 high, 2o wide. 16 high, 9 wide. 25 high, 2o wide. 20 high, 20 wide.

Number of tenta-
cles.

Ectodermal, ab- .
axial ocelli on
tentacle-bulbs.

Character of
edges of radial-
canals.

Character of
gonads.

Color.

Where found.

4long, 12 short.

Present.
/

Smooth.

4 interradial horse-
shoes of partially
fused, mainly
transverse ridges.

| Stomach emerald-

green and pink to
rose. Tentacle-
bulbs rose-color.
Entire gelatinous
substance delicate
pink.

Tortugas add
Bahamas in sum-
mer.

24 to 30 of various
lengths.

Not present.

Jagged.

AsinT. superba.

Stomach pink,
rose~colored,
wine-colored.
Tentacle-bulbs
yellow.

Mediterranean.

3oshort. All of
same length.

Not present.

Jagged.

Asin T, vesicaria.
N

All entodermal parts| ?

light port-wine-
colored.

Pacific coast of
Lower California.

24t048. Alllong.

?

Simple transverse
ridges across the
8 adradii of
stomach,

Arctic Ocean,
Russia, Green-
land.

| Not present.

24t0 48, Alllong.

Jagged.

4 crescent-shaped’
gonads in the 4
interradii of
stomach. Each
composed of
longitudinal
ridges side by
side. No trans-
verse folds.

Entodermal parts
yellow.

Arctic Ocean. "

*Probably an abnormal or stuﬁtcd T. pileata.

10

1 Probably. identical with T. pileata.

“+Is this an abnormal individual of T. pileata (’)
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According to Wright, 1859 (Edinburgh New Philosoph. Journ., plate 8, fig. 1) and
Hincks, 1868 (British Hyd. Zooph., p. 14, plate 3, fig. 1), the egg of Turris neglecta develops
into a Tubularlan hydroid. Clavala gosser (see also Allman, 1871, Monog. Tubularian
Hydroids, p. 259; also Metschnikoff, 1886, Arbeit. Zool. Inst., Wien, Bd. 6, p. 239) found
that the eggs of T7ara pileata develop into a clava-like hydroid polyp The hydr01d polypites
of Turris (Clavula) arise singly from a creeping stolon. Each polypite is slender, elongated,
and claviform with scattered, elongate tentacles. The ccenosarc is invested by a polypary.
It is possible that the hydroid described by Gegenbaur, 1854 (Verhandl. phys.-med. Gesell.
Wiirzburg, Bd. 4, p. 165, taf. 1, figs. 3, 4) may prove to be the hydroid of Turris. The short,
clavate polypites arise separately from a somewhat branching stolon, and each has § to 8
.scattered, slender tentacles. The medusa-buds arise from the stolon and when set free each
medusa has 2 long and 2 immature tentacles, and a line of nematocysts extends up from each

tentacle-bulb to the top of the bell.
Syncoryna cleodore.

pamclava

Gegenbaur calls this form Cleodora tricuspidata or
Allman 1871 (Monog. Tubularian Hydroids, p. 260) calls it Cam-

It 1s probable that certain spec1es of Perzgonzmus give rise to medusz of the genus T urris.
‘Corydendrium minor Nutting, 1905 (U. S. Fish Commission Bulletin for 1903, p. 941,
plate 2, fig. 15 plate 7, figs. 8, 9) from the Hawaiian Islands may be the hydr01d of some T urris.

-Turris neglecta Lesson.

Kermin beroe, SLABEER, 1778, Physikal. Belustig., Niirnberg, p. 110, plate 13, fig. 3.
Turris neglecta, LiEsson, 1843, Hist. Zooph. Acal., p. 284.—ForBES, 1848, British Naked-eyed Medusa:, p- 23, plate 3, figs.

2a-21.

Oceania globulosa (young?)y Forzzs, 1848, British Naked-eyed Medusz, p- 29, plate 3, fig. 3.

Turris neglecta (hydroid 1), Gossk, 1853, Nat. Rambles Devonshire Coast, p. 348, plate 13, figs. 6-10.

Clavula gossei, WRIGHT, 1859, Edinburgh New Phil. Journ, plate 8, fig. 1.

Turris neglecta, Hincks, 1868, Hist. British Hydroid Zooph., p. 13, plate 3, fig. 1.—ALLMAN, 1872, Monog. Tubularian Hydroids,
p- 259.—HAECkEL, 1879, Syst. der Medusen, p. 62 —BEDOT, 1901, Revue Suisse de Zool., tome 9, p. 488, Ibid., 1903,
tome 13, p. 152 (all literature to 1850).

Tabular Synopsis of the Species of ‘_/""urr‘i:——Continued. :

T. pileata="T'1ara

cles.

'

Ectodermal, ab-
axial ocelli on
tentacle-bulbs.

Character of edges
" of radial-canals.

Character of . |
gonads.

Color.

Where found,

and 24 to 32 ten-
tacle-bulbs.

Not present.

Jagged.

Developed in longi-
tudinal curtain-
like folds of in-
terradial sides of
short stomach.

Stomach and
gonads cherry-
red. Canalsand
tentacles bright-
red.

Coast of Greenland.

24to32. All well
. developed.

| Present.

Slightly notched
and jagged.

4 interradial horse-
shoes of mainly
transverse, some-

. what anastomos-
ing ridges.

Varlable Stomach
.almost colorless,
yellow, red, purple,
brown. Radial-
canals colorless,
yellow, green.

* Tentacles color-
less, pink.

North Atlantic to
Mediterranean.

6o to 70, short.

Present.

Asin T. pileata.

Stomach, gonads,
tentacle-bulbs
scarlet, purple.

British coasts.

Jagged.

8 adradia rows of
transverse ridges.

Stomach purple,
reddish-brown.
Tentacle-bulbs
yellow, orange.

Greenland to North ¢
Sea, British
coasts.

T.eurystoma=Cat- T.neglecta Lesson.}| T. digitalis Forbes. | T.brevicornis Mur-
ablema eurystoma| pileata L. Agas- U - bach and Shearer.
Haeckel. siz* - )
Size of bell in mm. 40 High, 20wi e. | 40 high, 25 wide. 6 high, 4. wide:, 40 high, 20 wide. 45 high, 35 wide.
Number of tenta- | 24 to 48. All long | 12 to 48. Usually 50to 100 short. 140+

Not present.

Jagged.

Asin T. pileata.

Tentacles, gonads,
and stomach dark-
red, purple.

St. Paul Island,
Pribyloff Islands.
North Pacific.

*T. conifera rotunda, superba and prxsmatzca are probably identical with T'. pileata.

THydroid: Clavala gossei Wright.

s FA

Tl

Hydroid: Perigonimus repens?
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Bell 4 to 6 mm. high, 3 to 4 mm. wide. Globular or with a conical apex and bulging
sides; margm somewhat constricted. 60 to 70 short, crowded tentacles, shorter than the
bell-height, with abaxial ocelli. Stomach Wlde cruciform in
cross-section, and one-half to two-thirds as long as the depth
of the bell-cavity. 4 simple lanceolate lips, not complexly
folded. Gonads as in 7. pileata. Entoderm of stomach
and tentacle-bulbs reddish-brown to rich purple. Found
off the British coasts.

The hydroid was obtained by Grosse and Wright, who
reared it from the egg. The planula is bright crimson.
Thehydranths are club-shaped and only about 2.5 mm. high.
They arise singly at intervals from a creeping filiform hydro-
rhiza and have 12 or more scattered, filiform tentacles. The
Fic. b5 —Hydroid of Turris neglecta, after  hydrocaylus and hydrorhiza are invested by a perisarc.

Hincks, in British Hydroid . .
Zoophy’tes Y Hydranths bright crimson.

Turris pileata.
Plate 12, fig. 4; plate 13, fig. 6.

Medusa pileata, ForsxAr, 1775, Descriptiones Animal., p. 1105 1776, Icones rerum naturalium, plate 33, fig. D.
Oceania pileata+ P. Lesueur, PEron T LESUEUR, 1809, Ann. du Muséum d’Hist. Nat., tome 14, p. 345.
Oceania (Charybdea) pisifera, OxzEx, 1815, Lehrbuch der Naturges., Teil 3, p. 125. -
Oceania ampullacea, Sars, 1835, Beskriv og Jagttagelser, p. 22, plate 4, fig. 8a-f. - T
Tiara papalis+ T. sarsii, LEsson, 1843, Hist. Zooph. Acal., p. 287.
Oceania turrita+ 0. octona+ 0. episcopalis, ForBEes, 1848, British Naked-eyed Medusa, pp. 27, 28, plate 2, figs. 1~3.
Oceania coccinea, LEUCKART, 1856, Archiv. fiir Naturges., Jahrg. 22, p. 24.
Phialidium ampullaceum+ Tiara pileata, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, pp. 352, 347-
Tiara smaragdina, HArckEL, 1864, Jena. Zeit. fiir Naturw., Bd. 1, p. 336. w
Oceania pileata, SpacNorINi, 1876, Catalogo Acalefi Medlterraneo, p. 21, tav. 3, ﬁg 1,2
Tiara pileata, HarcxeL, 1879, Syst. der Medusen, p. 58, taf. 3, fign. 6-8 —HAMANN, 1883, Zeit. flir wissen. Zool., Bd. 38, p. 426,
taf. 23, fign. 16-20 (development of the planula larva)—MezzscuNikorr, E., 1886, Embryol. Studien an Medusen, pp.
29, 48, etc,, taf. 1, fign. 1-17.—HarrrAUB, 1894, Wissen. Meeresuntersuch. Komm. Meere Kiel, Helgoland, Neue Folge,
Bd. 1, p. 189 —FORSKAL— Oceania episcopalis Foraes; BrowNE, 1896, Irish Naturalist, p. 180; 1895, Proc. and
: Trans Liverpool Biol. Soc., vol. 9, p. 258 —Bepor, 1901, Revue Suisse de Zool., tome 9, p. 487; Ibid., 1905, tome 13,
. 150 (all literature to 1850) —BRrownE, 1903, Bergens Museums Aarbog, No. 4, p. 11 —MAAS, 1904, Résult. Camp
.Sc1 Prince de Monaco, fasc. 28, p. 15, plate 1, fig. 9——BR0WNE, 1903, Proc. Royal Soc. Edinburgh, vol. 25, p. 760.
(?) Tiara intermedia, BRowNE, 1902, Annals and Mag Nat. Hist., ser. 7, vol. 9, p. 277 (Falkland Islands, South Atlantic).
Geryonia octona, FLEMING, 1823, Edinburgh Philosoph. Journ., vol. 8, p.’299.
Oceania octona, Foraxs, 1848, British Naked-eyed Medusz, p. 27, plate 2, figs. 3a-34. The plate is wrongly labeled “0. epis-
capalxs »
Oceania turrita (young medusa), Foraes, 1848, British Naked-eyed Medusz, p. 28, plate 2, figs. 2a-2¢.
Tiara octona, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 347.
Oceania coronata, ALLMaN, 1871, Monog. Tubularian Hydroxds, p- 33, fig. 8.
Tiara octona, HarckeL, 1879, Syst. der Medusen, p. 57.
Non Tiara octona, Maas, 1904., Résult. Camp. Sci. Prince de Monaco, fasc. 28, p. 13, plate 2, fig. 11.

Bell about 15 to 40 mm. high and 10 to 20 mm. wide. Side walls quite thin, but there is
usually a well- developed, solid, apical projectiop, although this may be absent. This pro-
jection may be conical or cylmdrxcal with a basal constriction, or pineapple-shaped, etc.

There are 12 to 48, usually 24 to 32, tentacles with hollow, laterally compressed, tapering
basal bulbs. These tentacles are longer than the bell-height and there is an abaxial ocellus

.on the outer side of the base of each bulb. The velum is narrow and simple.

The 4 radial-canals and ring-canal are wide, flat, and ribbon-like and their edges are often
more or less notched and jagged. As they approach the sides of the stomach the radial-canals
widen out into funnel-like expansions, so that they embrace the upper halves of the sides of
the stomach in the 4 principal radii.

The stomach is wide, balloon-shaped, and 4-sided, and fills the upper one-half to two-
thirds of the bell-cavity. The 4 lips are at the end of a relatively narrow, short neck and
are complexly folded, crenated and recurved upward.

The gonads are 4 horseshoe-shaped regions on the sides of the stomach, the sides of each
horseshoe being adradial and the apex-aboral and interradial. The horseshoe consists of an
area of more or less transverse folds which, however, anastomose more or less so'as to form
a network of ridges. In young medusz the ridges of the gonads are more or less parallel
and transverse, but in later life they anastomose to form an irregular network.
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This medusa is very variable in color. The stomach ranges from yellow to red, or from
brownish-red to purple. The radial and circular canals may be colorless, to’"‘yellow or green.
The ocelli are red or dark brownish-purple. The tentacles range from colorless to Iig‘ht-pirple.

It is widely distributed over the North Atlantic and in the Mediterranean, but it
appears to be much commoner on the European than along the American coast.

Tl}e dgvelopment has been studied by Hamann, 1883, and Metschnikoff, 1886.-. Seg-
mentation is total and equal and a single-layered,- elongate, ciliated larva is found. The
entoderm develops from cells which wander into the central segmentation cavity from the
hinder end of the larva, so that finally a two-layered planula is formed. The planula attaches
itself and the hinder end develops into a hydrorhiza, while the forward end becomes the
polypite. The hydrorhiza becomes invested with a thin perisarc and the polypite develops

a mouth and 2 or 3 long thin tentacles, which arise at the base .
of the conical throat-tube. This stage was reached at the

end of 16 days in Metschnikoff’s specimens, and apparently
the hydroid is one of the Clavidz. i
__ This hydroid may possibly be the very abundant and
widely distributed Perigonimus repens (fig. 66) found off the
Atlantic coasts of Europe from Russia southward, in the
Mediterranean, off the Pacific coast of the United States,
- and at the Falkland Islands and Terra del Fuego, South
America. o

a gelatinous investment to which foreign bodies become
. attached. The polypites are spindle-shaped, with a single
oral circlet of tentacles. The medusa-buds arise singly from
the sides of the stems. : ‘

According to Hartlaub and Browne the medusa is set
free with but 2 tentacles and 2 small tentacle-bulbs. Forbes
described the 4-tentacle stagé as Oceania turrita, the 8-ten-

tacle condition as O. ocfona, and the medusa with 12 tentacles

Fi16.66.—~Perigonimus repens, after Hincks b1 ,
in British Hydroid Zoc:phytes. » 23 O episcopalis.

i . Some of the recent literature relating to the hydroid P.
repens 1s here presented, though it must be borne in mind that this has not been proven to
be the hydroid of the medusa in question. : :

Perigonimus repens + P. minutus; ALLMAN, 1872, Monog. Tubul. Hydroids, p. 321, plate 11. -
Perzgon.zmu: repens, GRAEFFE, 1884, Arbeit. Zool. Inst. Wien., Bd: 5, p- 350. (At Trieste, Adri-
atic. Rare. Medusz produced in May).—pu Pressts, 1888, Recueil Zool. Suisse, tc,Jme 4
P- 539-—BrowNE, 1896, Proc. Zool. Soc. London, p. 462 (P. minutus ALLMAN=P. r’epen.r).—’
BonNEVIE, 1899, The Norwegian North Atlantic Expedition, 1876-1878, vol. 26, Hydroids
p. 41 (from Norway).—CaLkins, 1899, Proc. Boston Soc. Nat. Hist., vol. 28, p. 330, platé

1, figs. 3-3 D (from Puget Sound).—TORREY; 1902;- California Univ. Pub. Zool., vol. 1
p- 29 (Pacific coast, California to ‘Washington).—HarTLAUE, 105, Zoolog. ]ahrl,)iichern’
,Sgppl. 6, p. 530, fign. ¥, Ly M (from the Falkland Islands and Terra del Fuego). ’

Y Turris rotunda.

" Dianaa rotunda, Quoy et GAIMARD, 1827, Annal. des Sci. Nat., to b xS
i ” . . - tome 10, p. 181, plate 6 A, figs. 1, 2.
Tiara rotunda, Harcker, 1879, Syst. der Medusen, p- 57, taf. 3, fign. 9, ro—Bepor, 1905,, Revu:: Suisse de Zool., tome 13,

p. 151 (all literature to 1850). )

_ Bell cubical without a pointed apex; 20 mm. high, 20 mm. wide. - Bell-cavit -
thirds as deep as the bell-height. - 8 tentacles much Igémge,r than the bell-height, Vs}zfit(;ln}:}c,)r?izzl
basal bulbs. A large, dark-red ocellus on the outer side of each tentacle-bulb. Stomach
small, swollen, globular, and confined to the upper third of the bell-cavity. The lips are short
much folded, E.HId ‘Wlth a row of nettling warts around their edges. The gonads consist 0%
4 pairs of longitudinal, swollen areas, each thrown into.8 to 10 cross-foldings, on the adradial
sides of the stomach. The stomach, gonads, and tentacle-bulbs are carmine, lips rose-red.

The stems of the hydroid branch énd;are covered with
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Canals yellow. Found by Quoy and Gaimard, and later by Haeckel, in the Straits of Gib-
raltar. Development unknown. : : ;
* Turris papua Lesson.

Turris papua, Lesson, 1843, Hist. Zooph. Acalephes, p. 283; Prodromus, 1837, No. 36.—Evpoux xr SouLEvET, 1841,

Voyage de la Bonite, tome 2, p. 639, plate 2, figs. 1-3.—HAECKEL, 1879, Syst. der Medusen, p. 58.—Maas, 1905, Craspe-

doten Medusen der Stboga Exzpedition, Monog. 1o, p. 14, taf. 2, fig. x13; 1906, Revue Suisse de Zool., tome 14, p. 88.—

BepoT, 1905, Revue Suisse de Zool., tome 13, p. 150 (all literature to 18%0). : -

JBquorea mitra, Lsson, 1829, Voyage de la Coquille, Zool., p. 127, plate 14, fig. 4. ,
(?) Tiara oceanica, Acassiz, A., and MaYER, 1902, Mem. Mus. Comp. Zool. at Harvard College, vol. 26, p. 141, plate 1, fig. 1.
(?) Tiara intermedia, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p.277. ,

Bell 28 mm. high, 14 mm. wide, with a solid apical projection and thin vertical walls. The
Jongest tentacles are about as long as' the bell-height and have elongate, conical, basal bulbs,
with dark-red ectodermal ocelli on their outer sides. - According to Lesson and to Eydoux et
Souleyet there are 8 tentacles: 4 radial, 4 interradial. Maas found 16 tentacles: 4 radial, 4
interradial, and 8 adradial. Agassiz and Mayer found 32 tentacles: 8 long radial and
interradial, 8 short adradial, and 16 very short intermediate tentacles. These differences may
be local variations, but can hardly be due to the medusa being in various stages of develop-
ment, for Agassiz’s specimen was only 5-mm. high and had 32 tentacles, while Browne’s
and Maas’s specimens were 7 mm. high with only 16 tentacles. Moreover, Lesson’s medusa
were larger and had only 8 tentacles. The 4 radial-canals are quite wide and have serrated
edges. The stomach is wide, swollen, and the lips complexly folded, and about at the level of
velar opening. Thegonads are in 4 interradial, horseshoe-shaped series of transverse swell-
ings on’ the sides of the stomach, the open ends of the horseshoe being directed downward
toward the mouth and the apex being near the aboral end of the stomach.

The entoderm of tentacle-bulbs and stomach is pink to dark-red. The gonads are pink to
dark brownish-yellow. o ‘ o o S ;

Widely distributed over the Indian Ocean and tropical Pacific.

It is probable that this form displays considerable variability in the number of its tentacles
and in the color of its gonads. It is closely allied to Turris superba of Tortugas, Florida, and
may be identical with 7. intermedia Browne, from the Falkland Islgnds. ' :

" Turris prismatica.
Tiara prismatica, Maas, 1893, Ergéb. der ?lankton Exped., Bd. 2, K. c., p. 68, taf. 6, fign. 10, 11.

Bell about 20 mm. in height, 12 mm. in diameter; 4-sided and.prismatic in shape. There
is no apical projection and the bell-walls are remarkably thick. In the single specimen
described by Maas there are 12. tentacles, .one at the foot of each of the 4 radial-canals. 3
others in one quadrant, 3 in another, and one in each of the other quadrants. Itseems probable
that the specimen is abnormal and that there are normally 16 tentacles. The tentacles arise at
a slight distance above the bell-margin. Ocelli (?) The gonads are similar to those of Turrus
pileata. In the preserved specimen the bell has a 4-sided prismatic shape. Color (?) A
single individual of this species was found by the Plankton Expedition on August 4, 1889, in the
Gulf Stream. May it not be an abnormal specimen of Turrzs pileata (1)

Turris reticulata Haeckel.
Tiara reticulata, Hazcker, 1875;, Syst. der Medu‘.sen, p. 6o, taf. 3, fig. 11.’ :

Medusa bell-shaped, 12 mm. high and 10 mm. broad. There is a small, conical, apical
projection, about 1.25 times as high as it is broad. The stomach is 4-sided and pyramidal,
widest below, and its radial edges are bound throughout their length by the 4 radial-canals.
The 4 lips are large and much folded. There are 16 tentacles which are longer than the width
of the bell, and have large, laterally compressed bases, with ocelli on their outer sides. There
are 8 separate, triangular gonads in the outer wall of the stomach.- The surfaces of the gonads
display complex anastomosing folds and swellings.

This species was described by Haeckel from preserved specimens ‘obtained in the South
Adlantic near the Island of Tristan d’Acunha. :

S s
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Turris vesicaria A. Agassiz.
Plate 12, figs. 2 and 3; plate 13, fig. 7.

Turris vesicaria, Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. 9, p- 97; 1865, North Amer. Acal., p.'164, figs. 261~268.—
Nuring, 1901, Bull. U. S. Fish Commission for 1899, vol. 19, p. 373, fig. 86 (abnormal medusa), .

Catablema vesicarium, Harckex, 1879, Syst. der Medusen, p. 64.—~GRENBERG, 1898, Zool. Jahrb., Abth. Syst., Bd. 11, p- 461.

Turris episcopalis, Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 147, plate 3, figs. 1-6. :

Turris vesicar{a, and T. episcopalis, HARGITT, 1904, Bull, U. S. Bureau of Fisheries, vol. 24, p- 36, 2 figs.

Catablema vesicarium (young medusa), Maas, 1904, Résult. Camp. Sci. Prince de Monaco, fasc. 28, p. 12, planches 1, 2.

Adult medusa (plate 13, fig. 7).—Bell about 25 mm. in height and 12 mm. in diameter..

There is a large, solid, apical projection which varies greatly in shape, being globular in some
individuals, while in others it is cylindrical or conical. Its upper end is often seen to terminate
in 2 small button-shaped projection. - The side walls of the bell are quite thin and flexible.
There are 16 well-developed tentacles, the basal bulbs of which are quite large and are
flattened in a radial direction, so that the tentacle appears to arise from the side of the bell
slightly above the bell-margin. These well-developed tentacles are very flexible, and when
extended are about 2 to 4 times as long as the bell-height. These basal bulbs are hollow and
bear each an abaxial ocellus. In addition to these long tentacles there are 48 very short, rudi-
mentary tentacles, which arise from the bell-margin at a slightly lower level than the long ten-
tacles. There are 3 of these rudimentary tentacles between each successive pair of long
tentacles. Thereis a single dark-red ocellus upon the outer side of each and every tentacle-
bulb, 64 in all. The velum is narrow. There are 4 broad, flat radial-tubes and a broad,
circular canal, all of which display jagged edges. The 4 radial-canals enter the stomach by 4
wide, funnel-like openings. The manubrium 1s large and urn-shaped and there is no peduncle.
The mouth is surrounded by 4 prominent, crenulated lips. The gonads occupy 4. interradially
situated, longitudinal regions upon the walls of the stomach. FEach gonad consists of a pair
of swollen, papilliform, adradial, ectodermal ridges, the outer surfaces of which are thrown
into complex, but mainly transverse, folds and corrugations. - The color of the manubrium and
tentacle-bulbs is cinnamon-brown, the gonads being of a somewhat darker shade. The
ocelli upon the tentacle-bulbs are dark-red. '

~ Young medusa (plate 12, fig. 2).—In the youngest medusa observed the bell is about 2 mm.
in height. The walls are thin, and there is a short, conical, apical projection. There are only
4 well-developed tentacles, one at the base of each of the radial-canals. ‘These tentacles have
large conical basal bulbs which are hollow. The axes of the tentacle-bulbs are at a slight dis-
tance above the bell-margin. In addition to the 4 well-developed, radial tentacles, there are 4
intermediate interradial tentacles which arise from the bell-margin at a slightly lower level than
Fhe radial tentacles. The 4 radial-canals are broad and their edges are jagged. The manubrium
1s large and quadratic in cross-section. The lips are simple. .

Inamedusa 3 mm. in height (plate 12, fig. 3), there were 8 well-developed and 8 immature
ten;a'cles. The apical projection was large and miter-shaped, and the lips had folded, notched
margins. : :

This medusa is probably an Arctic species. It has been found but rarely south of Cape
Coq, an.d then only in May and June. It is abundant, however, in the harbor.of Eastport,
Maine, in August, and ample opportunities for observing its growth were afforded.

~ The medusa is remarkable for its voracity and will devour Nanomia cara with great
avidity. Itis a common thing to observe the medusa in the act of devouring one of these large
Siphonophores which may be many times its own size. Maas, 1904, records this medusa off
Bear Island, between Norway and Spitzbergen, so that its distribution is probably circum-

Eolar. Gronberg records it as being rare in August off the coasts of Greenland and Spitz-
ergen.

Turris superba (a variety of T. pileata).
Plate 27, fig. 8; plate 28, figs. 3 and 4.

Tiara superba, Mavzr, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. . late 16, fi 5 Memoirs Nat
Sci. Museum Brooklyn Inst. Arts and Sci., vol. 1, No. 1, p. 8, plate f, ,ﬁg. 11?7, PP > 18 393 Temons e

Bell 5 to 7 mm. high and with a well-developed apical projection. There are 4 long,
hollow and 12 small, sohfi, rudimentary tentacles. The long tentacles are slender, with taper-
ing basal bulbs.. There is an ectodermal ocellus upon the outer side of the tentacle-bulb of
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each of the 16 tentacles. The velum is well developed. There are 4 broad, flat, smooth-edged
radial-canals and a broad, simple, circular vessel. The 4 radial-canals enter the stomach by
4 wide funnel-like openings. The manubrium is wide and fills the greater part of the bell-
cavity. The 4 lips are recurved and their edges much folded. The 4 gonads are developed
on the interradial sides of the stomach. Each gonad is horseshoe-shaped, the apex of the
horseshoe being uppermost, and the sides composed of-partially fused, transverse ridges upon
the ectoderm of the stomach-wall. The entire gelatinous substance of the medusa is of a
delicate rose-pink. ' ‘

The entoderm of the manubrium and tentacles is of a rich rose-color and the entodermal
core of the stomach is emerald-green. This medusa is quite common at Tortugas, Florida,
and among the Bahamas in the summer months. Itis one of the most beautiful of American
medusa.

. ) -
- “Turris breviconis Murbach and Shearer.

Turris breviconis, MURRACH AND SHEARER, 190z, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 73; 1903, Proc. Zool. Soc.
London, vol. 2, p. 170, plate 18, figs. 1, 2
Bell cubical, 45 mm. high, 35 mm. wide. More than 140 tentacles in double rows, with
contractile muscles on their inner sides and enlarged ectoderm on their outer sides. No
ocelli in preserved specimens. Gonads and stomach occupy less than half of the upper part
of the bell-cavity. 4 broad radial-canals with unbranched lateral diverticula. Bell bluish,
tentacles, gonads, and stomach dark-red or purple. ‘ :

St. Paul Island, Pribyloff Islands, North Pacific. .

Turris ceeca Hartlaub.
Turris cwca, HARTLAUB, 1892, Nachrichten kgl. Gesell. Wissen. Gdottingen, p. 19, fig. 1.—Maas, 1904, Résult. Camp. Sci.

.

Prince de Monaco, fasc. 28, p. 17, planche 1, fig. 5. :
Tiarella parthenopaea, TrIxcy, 1907, Archiv. Ital. Anat. Embr. Firenze, vol. 5, p. 533 (development and structure of oocytes).

Bell about 30 mm. high and with 24 to 30 tentacles of various lengths. The tentacle-
bulbs lack ocelli. The radial-canals are wide and flat and there
are a few globular lobes along their edges. The stomach is
wide and theé lips complexly folded. The 4 interradial gonads
are composed of horseshoe-shaped swellings. The ridges are
lateral cross-folds in the 8 adradii, but in the interradius at the
apex of the horseshoe, near the base of the stomach, they form
a reticulated network. ,

The stomach is rose-colored to wine-colored, and the ten-
tacle-bulbs are yellow. \

Found at Naples and Monaco, Mediterranean, in Febru-
ary and March.

Turris pelagica Agassiz and Mayer.

Turris pel&gica,'AGAssxz, A., and MavERr, 1902, Mem. Museum Comp. Zool. at
Harvard College, vol. 26, p. 142, plate 1, fig. 2. i

: Bell 16 mm. in height and 9 mm. wide, and the sides are
Tic. 67.—Gonad of Turris cwca, after  Darrel-shaped, being wider at the middle than at either end.

Maas, in Résult. Camp.  There is a small, solid, apical projection. The bell-walls are

Sci.Prince de Monaco- - g1y thin and quite flexible. There are about 30 short tentacles,
less than half as long as the bell-height, all being of the same size. These tentacles all arise
from the bell-margin and their bases are large and conical. There are no ocelli. The velum
is well developed.. There are 4 radial tubes which are flat and quite broad, being narrower
near the circular canal than at any other place. Their outer edges are jagged, excepting in
the narrow parts near the circular canal. The manubrium is large and fills the greater
part of the bell-cavity. It is joined to the 4 radial-canals by means of 4 wide funnel-shaped
ducts. The gonads occupy 8 adradially situated rows which extend about two-thirds of the
distance from the inner apex of the bell-cavity to the velar opening. The outer surfaces
of the gonads are transversely folded and give rise to numerous papille. There are 4 well-
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developed, complexly folded lips. The lips and tentacle-bulbs are of a light port-wine color
and the gonads and radial-canals are of a still lighter shade. A single specimen of this
medusa was found in a surface haul on August 26, 1899, off the Pacific coast of Lower Cali-
fornia; N. lat. 31° 10/, W. long. 125°. It.is separated from 7. papua and 7. pileata by the
absence of ocelli. : : (

' Tirris conifera Haeckel.

Tiara conifera, HaEckEeL, 1879, Syst. der Medusen, p 59~—Fewxes, 1888, Report on Medusa of the Lady Franklin Bay Ex-
pedition, p. 43-—LEVINSEN, 1893, Vid. Meddel. Nat. For. Kjsbenhavn (5), Bd. 4, p. 144—GRONBERG, 1898, Zoolog.
Jahrb., Abth. Syst., Bd. 11, pp. 454, 460.—LiNko, 1904, Zool. Anzeiger, Bd. 28, p. 215.

Bell cone-shaped, with a large, conical, apical projection. It is about 25 mm. in height
and 20 mm. in diameter. There are 24 to 48 tentacles which are longer than the bell-diameter
and which have wide, conical bases. Ocelli (}) The manubrium is quadratic in cross-
section and is somewhat longer than wide. The base is wide and cruciform, and the 4 radial
corners are wide where' the radial-canals enter the stomach. The 4 lips are very prominent
and are thrown into complex crenulations and folds. The gonads are composed of about
10 pairsof regularly arranged, simple transverse or oblique ridges across each of the 8 adradial
regions of the stomach and are separated in the 4 interradii.
 This form is very closely related to Turris pileata, with which it may, indeed, prove
identical. -Haeckel says that it is distinguished from both T. pileata and T. reticulata by the
regular feathered gonads and by the smallness of the 4 funnel-like origins of the radial-
canals where they join the stomach. The oral lappets are smaller and less crenulated than
in T. pileata or T reticulata. The conical, apical projection is half as high as the bell. Color (?)

This species is found off the coast of Greenland. Linko, 1904, also found it in Barents
Sea, north of Lapland, and its distribution-is, therefore, probably circumpolar in common

with other Arctic species of Turris.

Turris campanula.

Camblemfz"campkz‘nula, Hazrcxer, 1879, Syst. der Medusen, p. 63, taf. 4, fign. 4; 5. —~LEVINSEN, 1893,"Vid?Me'ddel. Nat. For.
Kj6benhavn (5), Bd. 4, p. 144.—GRONBERG, 1898, Zoolog. Jahrb., Abth. Syst., Bd. 11, p. 460.—Linxo, 1904, Zool. An-
zeiger, Bd. 28, p. 215.—BEpot, 1901, Revue Suisse de Zool., tome 9, p. 482; Ibid., 1905, tome 13, p. 132 (list of refer-
ences to 18350). ) . '

_ Bell about 20 mm. wide and 20 mm. in height. There is a well-developed, conical,
apical projection, which is hollow and contains a prolongation of the gastric cavity. There
are 24 to 48 tentacles which are longer than the bell-diameter. Their bases are long and
thick. No ocelli. The 4 radial-canals and the circular tube are wide and flat and- have
‘numerous complex, or simple, blindly-ending side branches resembling those of 7. eury-

stoma. ‘The manubrium is wide and shallow and the 4 lips are thrown into complex -

crenulations and folds. The 4 gonads are found within 4 crescent-shaped swellings upon
the 4 interradial sides of the stomach. A number of simple, straight, longitudinal folds or ridges
extend across the crescent-shaped gonad; the horns of each crescent are directed downward,
toward the velar opening. The manubrium, gonads, canals, and tentacles are yellow.

This species is found off the coast of Greenland and at Spitzbergen, and Linko found
it in Barents Sea, north of Lapland.

Turris éurystoma.

.Cazablemfz" eurystoma, HAE(?KEL, 1879, Syst. der Medusen, p- 64, taf. 4, fign. 6, 7.—LevinseN, 1893, Vid. Meddel. Nat. For.
Kjsbenhavn (5), Bd. 4, p- 144.—GRONBERG, 1898, Zoolog. Jahrb., Abth. Syst., Bd. 11, p. 462.

. Bell about 20 to 25 mm. in diameter, and spheroidal, being flatter than it is high. There
is a spheroidal, apical projection which varies in size from about one-fourth to almost as large
as the bell itself.  This apical projection is always solid. The sides of the bell are quite thin.
- There are about 24 to 48 well-developed tentacles which are much longer than the bell-
diameter. These tentacles have long, conical basal bulbs. In addition to the long tentacles
there are usually 24 to 32 small, immature, or rudimentary tentacle-bulbs which alternate
with the long tentacles. Ocelli (?) There are 4 radial-canals, each of which is about 3 mm.
wide in the middle and only 2. mm. wide at either end. Both the radial-canals and the circular

<
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tube give rise to numerous simple or branched, blindly-ending side branches of 0.3 to 1 mm.
in length. Some of these side branches are simple-sacs, but others give rise to secondary
branches. The stomach is wide and cruciform, but the side walls are remarkably short, so
that the mouth is a gaping, cruciform slit, reminding one of the mouth-opening of Stauro-
phora. The 4 interradial sides of the stomach form 4 curtains within which the sperm or
ova are developed. The free, lower edges of these curtains are crenulated and thrown into
complex folds. The stomach and gonads are cherry-red and the canals and tentacles are
light-red in color. This species is found on the coast of Greenland.

Turris digitalis Forbes.

Turris digitalis, ForBEs, 1848, British Naked-eyed Medusz, p. 21, plate 3, figs. 1a-1e.—Acassiz, L., 1862, Cont. Nat. Hist
U. S., vol. 4, p. 346.—HaEckEL, 1879, Syst. der Medusen, p. 671, taf. 4, figs. 2, 3.—~LeviNsen, 1893, Vid. Meddel. Nat.
For. Kjsbenhavn (5), Bd. 4, p. 144.—KRUKENBERG, 1880, Vergleichend physiolog. Studien zu Turris, etc., Abt. 3, p. 124
(reactions to curare and strychnine). .

Bell cylindrical, with a well-developed, conical, apical projection. It is 30 to 40 mm. in
height and 15 to 20 mm. in diameter.- There are 50 to 100 short tentacles, which appear as if
arranged in two rows owing to the fact that the bases of the larger ones extend a slight dis-
tance up the sides of the bell above the margin. :
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Fi6. 68.~Turris digitalis, after Haeckel, 1879.
Fi6. 69.—Conis cyclophthalma, after Haeckel, in Syst. der Medusen.

There are 8 strands of longitudinal muscle fibers within the wall of the subumbrella.
These strands lie close to, and upon both sides of, the 4 radial-canals. The radial-canals are
broad and flat. In its upper half each radial-canal is a simple, flat tube with a straight edge.
In their lower halves, however, the canals become broader and give rise to many small side
branches which end blindly. The manubrium is very large and fills the greater part of the
bell-cavity. The mouth extends to the level of the velar opening. There are 4 prominent
crenulated lips. The gonads occupy 4 interradially situated, longitudinal regions upon the

wall of the stomach. Each gonad consists of a double row of papilliform ridges, the outer

surfaces of which are thrown into complex folds and corrugations.

The stomach is purple or reddish-brown and the-lips. are rose-colored. The gonads
are darker in hue than the stomach. . The tentacle-bulbs are orange or yellow and their
outer ends are white. The bell 1s transparent. The 8 muscle-strands in the subumbrella
are yellow. ‘ -




130 » MEDUSE OF THE WORLD.

The spécies is found in the North Atlantic. It has'been taken off the Shetland Isl:indS,
between Greenland and Iceland, between Iceland and the Hebrides, in the North Sea, and off
the west coast of Greenland. It is probably an Arctic form, of circumpolar distribution.

; Genus CONIS Brandt, 1834.

Conis, Branor, 1'834.,_ Recueil des Actes-séances publ., Acad. Imp. Sci.-St. Pétershourg, p. 19 (of the “separate™); 1838, Mem.
Acad. Imp. Sci. St. Pétersbourg, sér. 6, vol. 4, par. 2, p. 355.—HAECKEL, 1879, Syst. der Medusen, p. 55.

The type species is Conis mitrata Brandt of the Bonin Islands, North Pacific.

GENERIC CHARACTERS.

Similar to Pandea, but the tentacle-bulbs give rise to special ocellar clubs, which project
outward around the margin. The gonads consist of simple, longitudinal swellings on the
sides of the stomach and have smooth outer surfaces. The hydroid is unknown.

Conis mitrata Brandt.

Conis mitrata, Bl}AﬁDT, 1834, Recueil Actes publique, Acad. Sci. St. Pétersbourg, p. 19 (separite); 1838, Mem. Acad. Imp.
Sci. St. Pfetersbourg, sr. 6, vol. ¢, par. 2, p. 355, pl. 2—HakcxeL, 1879, Syst. der Medusen, p: 55.—Bepor, 1908,
Revue Suisse de Zool., tome 13, p. 133 (literature 1834-50). . )

Bell 50 mm. high, 35 mm. wide, with a short, conical apex. 64 short tentacles, each with
a club-like ocellar bulb projecting from the outer side of the basal bulb at the margin. The
tentacles are shorter than the bell-height. The stomach is barrel-shaped, with 4 not very
complexly folded lips, having their margins studded with nematocyst-warts. Lips are at a
level about half-way between the velar opening, and the inner apex of the beHQcavity. Stomach

light-red. Tentacle-bulbs blue. Ocelli black. Bonin Islands, North Pacific. ] ]

Conis cyclophthalma Haeckel.
Conis cyclophthalma, Harcker, 1879, Syst. der Medusen, p. 55, taf. 4, fig. 1.

Bell pyriform, with thin sides and without an apical projection; 15 mm. high, 12 mm.
wide. There are 52 tentacles with very elongate, conical basal bulbs, one-third as long as the
tentacles themselves. The outer ends of the tentacles are thin and flexible while the basal
bulbs are stiff. The tentacles are longer than the bell-height. At the base of each tentacle
on the abaxial side of the margin there is a short club-like projection which contains a black,
ectodermal ocellus. There are 4 straight-edged radial-canals and a simple ring-canal. The
stomach is very large and almost fills the bell-cavity. There are 4 very large, complexly
folded lips with their margins studded with nematocyst-warts. The lips are at about the
level of the velar opening. (See fig. 69.) o

Haeckel figures and describes 4 longitudinal, swollen gonads on the “perradial” sides
of the stomach. Their outer surfaces are smooth and they are filled with ova. He represents
them as being completely separated in the interradii. The gonads are probably adradial or
interradial (7). Color (?) :

Haeckel studied a preserved specimen in the Museum of Copenhagen. It was obtained
near Gibraltar in lat. 36° 29’ N, long. 2° 23’ W.

Genus CALYCOPSIS Fewkes, 1882. ' ]

Calycopsis, Fewkzs, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol. 9, P« 304. : : 1

The type species is Calycopsis typa Fewkes, from the Gulf Stream off the coast of the
United States. ' :

GENERIC CHARACTERS. *

Tiarinz with 16 separate, simple, unbranched radial-canals; 4 radial, 4 interradial, and
8 adradial. Gonads are composed of a row of leaf-like, transverse foldings along each of the
8 adradial sides of the stomach. Lips () Tentacles simple. Ring-canal simple, without
blindly-ending diverticula. Development unknown.

ANTHOMEDUSZE—CALYCOPSIS.

Calycopsis typa Fewkes. e
Calycopsis typa, FEwkes, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol. 9, p. 304, plate I, fig. 34.

Bell higher than a hemisphere, with evenly rounded top and vertical sides. - External
surface smogth, bell-walls thin, thicker above than near the margin. Size (?) There are 16
radial-canals and 16 marginal tentacles, one at the base of each canal. These tentacles are

- about as long as the bell-height and are flexible with some-
what club-shaped outer ends and very small basal bulbs.
No lithocysts or marginal bodies other than the 16 ten-
tacles. The stomach is very wide and fills almost the whole
of the inner half of the bell-cavity. The gonads are devel-
oped upon the sides of the stomach and appear as a series
of transverse, leaf-like ridges on both sides of each of the 4
principal radial lines of the stomach. They. are thus
adradial in position and their manner of folding resembles
the condition seen in the gonads of Turris. The sides of
the stomach are bound to. the subumbrelia by 4 radially
situated partitions. There are 16 straight, narrow radial-
canals: 4 of these are perradial, 4 are interradial, and 8
adradial. In alcoholic specimens the ovaries were dark-
Fic. 70~Calycopsis typa, after Fewkes, in  brown. Tentacles and bell-walls white with a tinge of
Bull. Museum Comp. Zool.‘aF bluish color. )

Harvard College. | .
4 specimens were found by the Albatross, in 1880-81,

- off the Atlantic coast of the United States, in deep water along the Gulf Stream.

Form of lips (?) Size (?) Ocelli (?)

" Subfamily MARGELINZE Haeckel, 1879.

Oceanide with oral tentacles and with 4 simple, unbranched radial-canals. Gonads
on the interradial; or adradial sides of the manubrium; the mature genital products are
found in the ectoderm. N

1. Tribe Cyteidi: ) . )
Marginal tentacles arise singly from bell-margin and are not grouped into clusters. Oral tentacles are unbranched, simple, or -
’ " degenerate. They are found in all forms excepting in the degenerate meduse of Stylactis. )
Cytais, EscHSCHOLTZ, 1829. Cyteis+ Cubogaster HAECKEL. 4 marginal tentacles. Oral tentacles present. Hydroid
unknown. )

Podocoryne, Sars, 1846 =Dysmorphosa+ Cyteandra Harcxer, 1879. 8 or-more marginal tentacles. Oral tentacles
present. When present the peduncle is solid. Hydroid: Podocoryne.

Turritopsis, McCrapY, 1856. 8 or more marginal tentacles. Entodermal walls of the 4 radial-canals, above stomach,
are composed of highly vacuolated cells forming a peduncle. Mouth studded with a row of nematocyst-bearing
knobs. Hydroid: Dendroclava. ) . . ) '

Oceania, sens., KOLLIKER, 1853; GEGENBAUR, 1856. Medusa similar to Turritopsis, but with a simple, solid, gelatinous

" (not vacuolated) peduncle. Hydroid: Clava-like. ]

Stylactis, ALLMAN, 1864, degenerate medusz with 4 to 8 rudimentary marginal tentacles and no oral tentacles. Medusz
mature upon liberation from hydroid. Hydroid: Stylactis; closely related to Podocoryne.

2. Tribe Thamnostomeidi: :
With branching oral tentacles. With simple marginal tentacles, not grouped in clusters.
Thamnostylus, HAECKEL, 1879. 2 diametrically opposed, marginal tentacles. Development unknown.
Thamnitis, HaAEcxeL, 1879. 4 radially situated, marginal tentacles. Development unknown. :
Lymnorea, PEroN and LESUEUR, 1809=Limnorea+ Thamnostoma, HarckeL, 1879. 8 or more marginal tentacles.
Development unknown.
3. Tribe Bougainvillidiz o '
Marginal tentacles grouped into clusters. Each cluster consisting of 2 or more tentacles. The 4 oral tentacles may be simple
or branched. )
Bougainvillia, LESSON, 1836= Margelis+ Lizusa+ Hippocrene, Harcker, 1879. With branching, oral tentacles. With 4
radially situated clusters of marginal tentacles, all of one sort. Hydroid: Bougainvillia.
Nemopsis, L. Acassiz, 1849. With branched oral tentacles. With 4 radially placed clusters of marginal tentacles,
consisting of a median pair of club-shaped tentacles and a number of lateral filiform tentacles in each. cluster.
Hydroid: Bougainvillia. ) -
Rathkea, BranoT, 1857=Margellium+ Lizzia+ Lizzella+ Rathkea, Hazckrey, 1879. With 8 clusters of marginal ten-
tacles. Mature hydroid unknown. C ' . ‘
Chiarella, Maas, 1897. With 16 (8 double) clusters of marginal tentacles. Circular ca \al gives off 4 interradial, blindly
ending, centripetal branches. .
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Genus . CYTZEIS Eschscholtz, 1829.

Cyteis, Escuscuorrz, 1829, Syst. der Acalephen, p. 104.—Evypoux ET SOULEYET, 1841, Voyage de la Bonite, tome 2, p. 641.—
GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 228.— Maas, 1904, Résultats Camp. Sci. Prince de Monaco, fasc.

28, p. 7; 1903, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 8. —Acassiz and Maves, 1899, Bull. Mus.

- Comp. Zool. at Harvard College, vol. 32, p. 161:—BrowNE, 1905, Report Ceylon Pearl Oyster Fisheries, Roy. Soc.

London, Supplementary Report 27, p. 135.—Crun, 1895, Bibliotheca Zoolo
Cytwis+ Cubogaster, Haxcker, 1879, Syst. der Medusen, pp. 73, 75.

Non Cyteis, Maver, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 39.
Cyteis, VANHOFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 444.
Non Cytais, Sars, 1835, Beskriv og Jagttag., p. 28.

Cubogaster, HaECKEL, 1864, Jena. Zeit. fiir Naturw., Bd. 1, p. 341 (young of Cyrais).
Nigriina, STEENSTRUP, 1837, Acta et Catal. Musei Hafniensis, Haunizw.

GENERIC CHARACTERS.

gica, Heft 19, p. 11 (law of budding).

. Margeline with 4 simple, radially situated, marginal tentacles and with 4 or more simple,
~unbranched oral tentacles. The hydroid is unknown.

The type species is Cytais tetrastyla Eschscholtz, 1829, of the Mediterranean and eastern
parts of the tropical Atlantic. Eschscholtz states that it has 8 simple oral tentacles and 4
marginal tentacles, but he figures at least 10 oral tentacles.
have been found with 8, 16, or even 32 oral tentacles.

T abular Synopsis of the Meduse of Cytets.

More recently species of Cyteis

C.tetrastyla C.atlantica= C. pusilla ' C. vulgaris C. herdmani
Eschscholtz, " C. macrogaster Gegenbaur, 1856.|  Agassiz and May-|  Browne, 1905.
1829.% Haeckel, 1879 o ery 1899.F )
=C. tetrastyla ’
Eydoux et Soule-
yet, 1841 -
=C. nigritina
Haeckel, 1879
Shape and size of | Cubical to domelike.| Pyriform. 5high,- | Oval. 4high,3 Prismatic, flat above| Oval. 3.5 high, 3.5
bell in mm. 2to3high,2t03 6 wile. - wide. 5 high, 3.5 wide. wide. i
wide.
Character of the 4 | Similar each toeach.| As in C. tetrastyla, | 27+ long. With 2rlong, with large | Asin C. atlantica.

marginal tenta-
cles. Lengthin
terms of bell-
radius (7).

Shape and size of
manubrium.

Number of oral
tentacles.

Character of
gonads and
medusa-buds.

Color.

Where found.

2r+ long. Basal
bulbs small..

Flask-shaped,
mounted on
peduncle. Mouth
at level of velar
opening.

4t06

4 interradial swell-
ings.

Stomach and tenta-
cle-bulbs brown.

Mediterranean, and
tropical Atlantic.
Canary Islands.

but with large .
pyriform basal”
swellings on ex-
umbrella above
each tentacle. |

Very large, flask-
shaped.. Two-
thirdsto 1.5 times
aslong asdepth of
bell-cavity. No

. peduncle in
mature medusa.

8 to 32

Numerous medusa-
buds on upper
half of manubrium.,|

Stomach yellowish.
Gonadsand tenta-
cle-bulbs violet-
brown, red, or
nearly black.

Mediterranean to

Atlantic to
Brazilian coast.

small basal bulb;.

Stomach oval.
Mounted upon
conical peduncle
not quite aslong

“as stomach.” -
Mouth at middle
of bell-cavity.

12 to 24

4 interradial swell-
ings.

Stomach and gonads
yellowish-brown.
Tentacle-bulbs
black.

Mediterranean.

‘ basal bulbs.

Stomach oval to
spindle-shape’,
half to two-thirds
aslong asdepth of
bell-cavity.

Wide flask-shaped,
on short peduncle.
Two-thirds as
long as depth of
bell-cavity.

Young medusa has
short peduncle, but,
thisisnot seen in
mature animal.

32

8 adradial gonads

near base, on sides!,

of stomach.

Stomach and tenta-
cle-bulbsred and
green. Abaxial
entoderm red,
superficial green.

FijiIslands to Malay
Archipelago, trop-
ical Pacific.

50 to 6o

4 p‘erradiali ors
adradial ? gonads.
No medusa-buds.

?

Coast of Ceylon.

*Probably young and immature. Possibly young of C. adantica?

T For details see text,
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The gonads of Cyteis are developed upon the interradial sides of the stomach. In
Cyteis vulgaris, according to Maas, 1903, they occur as 4 pairs of slightlyswollen, corrugated
regions, a pair being found on each interradial side of the stomach. The mature genital
products are found in the ectoderm of the stomach-wall. Many of the species develop medusa-
buds upon the interradial sides of their stomach. Haeckel’s statement that the gonads are
radial in position appears to be erroneous. ‘ . o

Cytais is closely related to Podocoryne and is distinguished only by its smaller number
(4) of marginal tentacles, whereas Podocoryne has 8 or more marginal tentacles. Moreover
there are commonly more than 4 oral tentacles in Cytezs, whereas the majority of the species
of Podocoryne have only 4 oral tentacles. Cyteis is possibly the original genus from which
Podocoryne and more complex forms may have been derived.

Cubogaster Haeckel, 1864, appears to be only the young of Cytais, excepting ““Cubogaster
gemmascens” which I take to be an abnormal young Rathkea octopunctata with only 2 well-
developed and 6 retarded marginal tentacles. Broch, 1905 (Bergens Museums Aarbog, No.
11, p. 4), states that the marginal tentacle-bulbs may range from 4 to 8, and that well-
developed tentacles may be absent. CL

Cyteis tétraé‘tyla Eschscholtz.

Cytais tetrastyla, EscuscuoLrz, 1829, Syst. der Acalephen, p. 104, taf. 8, fig. 2.—HaErckzr, 1879, Syst. der Medusen, p. 73.—
Bepor, 1905, Revue Suisse de Zool., tome 13, p. 133 (literature, 1829-50). . . )
Bougainvillea mediterranea, Buscu, 1851, Beobach. wirbell. Seethiere, p. 21, taf. 2, fig. 10.

This medusa is recorded from the Mediterranean and the eastern parts of the tropical
Atlantic. For details see tabular synopsis of the medusz of Cyte:s.

Cytzis atlantica. ; ot

Nigritina atlantica, STEENSTRUP, 1837, Catal. Musei Hafriiensis._ )

Cytais tetrastyla, EYpoux et SOULEYET, 1841, Voyage de la Bonize, tome 2, p. 641, plate 7".ﬁgzs‘ 4toIs. .

Cytais macrogaster, Harcker, 1879, Syst. der Medusen, p. 74, taf. 6, fig. 1—Cuun, 1893, Bibliptheca Zoologica, Heft 19, p. 4
(budding of medusa from the manubrium). . o

Cyteis nigritina, Harckey, 1879, Syst. der Medusen, p. 74, taf. 6, fign. 2-5.—Maas, 1904, Résult. Camp. Sci. Prince de Monaco,

fasc. 28, p. 8, plate 1, figs. 3, 4.

Bell bluntly conical or pear-shaped, about 6 mm. high and 5 mm. wide. There are 4
stout radially placed marginal tentacles longer than the bell-diameter.” The bases of these
tentacles are very thick and extend up the sides of the bell as large, bulbous, pear-shaped
swellings. These swellings bear a large crescent-shaped mass of entodermal pigment on
their lower, outer sides. These bulbous swellings are each about one-eighth'to one-fourth as
high as the bell. The velum is well developed. There are 4 simple, straight radial-canals
and a simple ring-canal. The manubrium is large and lacks a peduncle. It is 0.5 to 1.5
times as long as the depth of the bell-cavity. Normally it is probably about as long as the
depth of the bell-cavity. There are numerous medusa-buds upon the upper half of the stomach-
wall and these are seen in various stages of development. ‘The mouth is surrounded by a
circlet of 8 to 32 short, slender, oral tentacles, each of which terminates in a nematocyst-knob.
The stomach is reddish-brown and the tentacles brown, with tentacle-bulbs nearly black.
This medusa is found in the Mediterranean and Atlantic from the shores of Africa to the
Brazilian coast. o - - .

Haeckel describes 4 gonads at the points of juncture of the 4 radial-canals with the
stomach, but this is probably erroneous, for it is improbable that the gonads are in the principal
radii. ; : S
Haeckel distinguishes C. nigritina with manubrium half as long as the depth of the
bell-cavity, and with 16 to 32 oral tentacles; and C. macrogaster with manubrium 1.5 times
as long as the depth of the bell-cavity and with 8 to 16 oral tentacles. In 1904, Maas describes
a very similar medusa, under the name of C. nigritina, in which the manubrium is about
two-thirds as long as the depth of the bell-cavity and has 11 oral tentacles. These medusz
are so closely similar in all other respects that I am of the opinion that they dre merely
growth and contraction phases of one and the same species. Following the usdil/rulg of pre-
cedence, it appears that the specific name should be “atlantica,” this being the designation
proposed by Steenstrup, 1837. ‘
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Cytéeis pusilla Gegenbaur. .

Cytais pusilla, GBGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 228, taf. 8, fig. 8.—KxrersTEmN unp ExLERs, 1861, Zoolog.
Beitrag., p. 84, taf. 13, fign. 8, 9.—Hazrcker, 1879, Syst. der Medusen, p. 73. .
(?) Cubogaster dissonema (young medusa), HaeckeL, Ibid., p. 76.

This medusa is recorded from the Mediterranean. For details see tabular synopsis of
the medusz of Cyteis. .

Haeckel describes “Cubogaster dissonema” a small medusa 2 mm. high, with 2 well-
developed and 2 immature or rudimentary marginal tentacles, and 8 oral tentacles. This
he found at Croisic, Bretagne, Atlantic coast of France. It may be the young of C. pusilla (?)

TR }"\3

!

N

73- ' 72.

¥16. 71.—Cyteis atlantica, after Maas, in Résult. Camp. Sci.. Prince de Monaco.
F16. 72.—Cyleis “macrogaster” (C. atlantica), after Haeckel, 1879.
F16. 73.~Cyteis pusilla, after Gegenbaur, in Zeit. fiir wissen. Zool., Bd. 8.

Cyteis vulgaris Agassiz and Mayer.

Cyteis vulgaris, Acassiz and MaYER, 1899, Bull. Mus. Comp. Zool. at Harvard Coll., vol. 32, p. 161, plate 2, figs. 3-5.—Maas,
1905, Craspedoten Medusen der Szboga Exped., Monog. 10, p. §, taf. 1, fign. 4-7; 1906, Revue Suisse de Zool., tome 4
p- 85, fig. 3, plate 2. :

Mature specimens of this medusa are described by Maas from the Malay Archipelago.
Agassiz and Mayer described only half-grown medusz from the Fiji Islands.

Mature medusa.—Bell 5 mm. high, prismatic, 4-sided, and with a flat top. There are

.4 thick, radially placed, marginal tentacles, each somewhat shorter than the bell-height. These -
tentacles end in blunt tips and have large hollow basal bulbs. Maas describes a thick lens-

shaped swelling on the abaxial side of each tentacle-bulb, but his specimens are somewhat ~
contracted through preservation in formalin. The basal bulbs of the living meduse studied
by Agassiz and Mayer were large and swollen, but lacked the lenticular, ectodermal swellings.
On the other hand Agassiz and Mayer found only half-grown medusz, and it is possible that
the peculiar form of the basal bulbs described by Maas may be characteristic of the full-grown,
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but not of the half-grown, medusa. The velum is well developed. The 4 radial-canals and
ring-canal are slender and simple. The manubrium is spindle-shaped and shorter than the
depth of the bell-cavity. In the half-grown medusa there is a short conical peduncle, but this
was not seen by Maas in his large specimens.

The mouth is at the extremity of a bluntly pointed, conical neck, and is a simple round
opening. 32 or more short, slender, filiform, unbranched oral tentacles arise from a zone
above the mouth. Each oral tentacle is solid and ends in a knob-like cluster of nematocysts.

The gonads are found on the upper interradial sides of the stomach and appear as a pair
of longitudinal swellings in each of the 4 interradii. They are not developed on the 4 radial
lines of the stomach. The eggs protrude over the surfaces. /

In the formalin specimens studied by Maas, the gonads were yellow, the axial entoderm
of the stomach dark-red, as were also the entodermal parts of the tentacle-bulbs. There is
some green pigment in the ectoderm of the tentacle-bulbs. In the immature specimens from
Fiji, studied from life by Dr. Agassiz and his assistant, the entoderm of the outer part of the
manubrium and of the tentacle-tips was green, while there was red pigment in the axial part of
the stomach and in the tentacle-bulbs and adjacent parts of the 4 radial-canals. In the young
specimens from Fiji the oral tentacles ranged from 4 to 16, while in those found by Maas in
the Malay Archipelago, they ranged from 8 to 32.

Found in abundance on the surface among the Fiji Islands in November to January.
Maas found numerous specimens in the Siboga collection from the Malay Archipelago,
Sulu, Damar, Daram, Sabuida, Gisser, Manipa Straits, and Saleyer; and from Amboina, 1906.

Cytwis herdmani Browne.

Cyteeis herdmani, BROWNE, 1905, Pearl Oyster Fisheries, Gulf of Manaar, Roy. Soc. London, Sulgpl. Report 27, p. 135, plate 1,
fig. 1; plate 4, fig. 12. :

' Umbrella about 3.5 mm. in width and height. Somewhat bell-shaped with fairly thick
walls. 4 marginal, long tentacles with very large, spear-head-shaped, basal bulbs one-third as
long as the bell-height. The ectoderm of the tentacles is thickly crowded with nematocysts.
The entoderm of the tentacles and basal bulbs is pigmented. Velum narrow.. 4 wide, straight
radial-canals. Stomach about as'wide as long placed upon a short peduncle and extending
a little more than half-way down the cavity of the bell.. A row of 50 to 6o short, equally
spaced oral tentacles, each ending in a knob of nematocysts. . Gonads form 4 (perradial ?)
swellings extending the entire length of the stomach. Color (?) Coast of Ceylon; Chilaw
Paar, and Cheval Paar; March to November.

Genus PODOCORYNE Sars, 1846.

()Dysmorphosa, PuiLipr1, 1842, Archiv. fiir Naturgesch., Jahrg. §, Bd. 1, p. 37, taf. 1, fig. 3~ .

Podocoryne, Sars, 1846, Fauna littor.. Norveg., tome 1, p. 4, taf. 1, figs. 7~18.—~Hincks, 1868, British Hydroid Zoophytes, p.
29.—ArLMaN, 1871, Monograph Tubul. Hydroids, p. 348 —BUuNTING, 1894, Journ. Morphol., vol. 9, p. 205.—HARTLAUS,
1908, Zoolog. Jahrbiichern, Supplement 6, p.'523. .

Podocoryna, Krouw, 1851, Arch. fiir Naturges., Jahrg. 17, Bd. 1, p. 263. )

Dysmorphosa, Acassiz, A., 1865, North Amer. Acal,, p. 163.—Cnun, 1895, Bibliotheca Zool., Heit 19, Lfg. 1,.pp. 12, 23.—
Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 8.—VANHSFFEN, 1891, Zool. Anzeiger, Bd. 14,
p- 444 —BEDOT, 1905, Revue Suisse de Zool., tome 13, p. 73; Podocoryne, Ibid., p. 102 (literature to 1850).—Maas, 1906,
Revue Suisse de Zool., tome 14, p. 86, plate 3, fig. 8.

Dysmorphosa+ Cyteandra, HaEckEL, 1879, Syst. der Medusen, pp- 76, 79.

Turritopsis, Acassiz, A., 1865, North Amer. Acal., p. 167.

The name Dysmorphosa was first used by Philippi, 1842, in his description of D. con-
chicola, a hydroid polyp which may have been either a Podocoryne or a Hydractinia in the
modern sense. In 1846, Sars described a closely related, medusa-bearing hydroid under the
name Podocoryne carnea. The name Dysmorphosa was first applied to the free medusa by A.
Agassiz, 1865. The great majority of authors have included both the hydroid and the free
medusa under the generic name Podocoryne. In the absence of proof as to whether Philippi’s
hydroid develops medusz or not, we are unable to decide with certainty which name should
stand, but there is no probability that Philippi’s hydroid will-ever be determined and we may
avoid confusion by considering it obsolete.

11 \
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GENERIC- CHARACTERS.

Margelinz with 4 or more simple, unbranched oral tentacles and with 8 or more simple
marginal “tentacles. When present the peduncle ofthe manubrium is simple, solid, and gelat-
inous. The hydroid stock is Podocoryne.

Haeckel, 1879, restricts the genus “Dysmorphosa’ to include only those medusae which
have 8 margmal tentacles. Medusz bearing more than 8 tentacles he places in a new genus
“Cyteandra.” Inasmuch as specimens of Podocoryne fulgurans and P. carnea are often found
which have more than § tentacles, we consider Haeckel’s definitions to be too restrictive. Van-

‘héffen, 1891, defines Dy:morpho:a, as we do Podocoryne, to iriclude medusa, with 8 or more
marginal tentacles.

Podocoryne may be distinguished from Lymnorea by its s1mple unbranched oral tentacles.
In Turritopsis there are no oral tentacles, but only 4 simple lips studded with nematocyst-
knobs, and the presence of simple oral tentacles in Podocoryne at once distinguishes it from
Turritopsis. It is distinguished from Cyteis by its having ezght or more marginal tentacles,
whereas Cyteis is restricted to medusz bearing 4 marginal tentacles. In Cyt@zs the oral ten-
tacles are commonly more than 4, whereas there are only 3 known species of Dysmorphosa
bearing more than 4 oral tentacles. Podocoryne is possibly derived from the more simply
organized Cyteis. ‘ <

Podocoryne carnea Sars.
Plate 14, figs. 2 to 6; plate 13, fig. 14.

SynonNyMs oF THE EurOPEAN Forwm.

(» Dysmorpham canchzcola, Purvieer, 1842, Archiv. fiir Naturgesch., Jahrg. 8, Bd. 1, p. 37, taf. 1, fig. 3.

Podocoryne carnea, Sars, 1846, Fauna Littor. Norveg., p. 4, taf. 1, figs. 7-18.—Kroun, 1851, Archiv. fir Naturgesch‘ Jahrg.
17, Bd. 1, p. 266.—Hincks, 1868, British Hydroid Zooph., p. 29, plate 5, 6 figs/—AvrLmMAN, 1871, Monograph Tubul. Hy-
droids, p. 349, plate 16, figs. 1~9.—DE VaRENNE, 1882, Archiv. de Zool. Expér., tome 1o, pp. 645, 674, 683, plate 33, figs.
6-15; plates 34, 36~38; 1882, Compt. rend. Paris, tome 94, p. 892.—WEersmann, 1883, Sexualzellen bei den Hydromedu-
seri, pp. 63-72, taf. 19, fign. 1-13.—BrownE, 1896, Proc. Zool. Soc. London, p. 463.—nE VARENNE, 1881, Annals and
Mag. Nat. Hist., ser. 5, vol. 9, p. 134.—FHamann, 1882, Jena. Zeitschrift fiir Naturwissen., Bd. 15, p. 517, taf. 20, fign. 1,
3, 4 (histology of hydroid) —JICKELI, 1883, Morphol. Jahrb., Bd. 8, p. 621, taf. 27 (hxstology of the hydroid).—GRAEFFE,
1884, Arbeit. Zool. Inst. Wien, Bd. 5, p. 347.—Isnrxawa, 1888, Zeit. fiir wissen. Zool., Bd. 47, p. 621, 6 fign. (origin of
egg cells).—BEpoT, 1905, Revue Suisse de Zool., tome 13, p. 103 (literature 1842—1850) ~—RiTcHIE, 1907, Trans. Roy.
Soc. Edinburgh, vol. 45, p. 523 (from Cape Colony, South Africa).

Dysmorphosa carnea, HAECKEL, 1879, Syst. der Medusen, p. 77.

Cyteis exigua, HAECkEL, Ibid., p. 634.

Podocoryne hackelii, HaManN, 1882, Jena. Zeit. fiir Naturwissen., Bd. 15, p. 519 (young stocks of P. carnea P)

() Podocoryne conchicola (Philippi) in part, Harerrr, 1904, Mltth Zool. Station Neapel, Bd. 16, p. 581, fig. 26, taf. 22.

SYNONYMS OF THE AMERICAN REPRESENTATIVE

Turritopsis nutricula, Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol 9, p- 97, figs. 22, 23; 1865, North Amer. Acal. ,p 167>
figs. 269, 270.—Fewxkes, 1881, Bull. Mus. Comp. Zool,, vol. 8, p. 153, plate 4, figs. 4, 7-10.

Calcydion formosum, FEwkzs, 1882, Bull Mus. Comp. Zool., vol 9, P+ 294.

Podocoryne carnea, BUNTING, 1894, Journ. Morphol., vol. 9, p. 7.05, plate 11, fig. 68.—LEvVINSEN, 1893, Vid. Meddel. Nat. For.
Kjsbenhavn (5), Bd. 4, p. 153 —HARG!TT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 38, plate 4, fig. 5 (figure
labeled “Turritopsis nutricula’ on p. 37).

Turritopsis nutricula (in part), NuTTING, 1901, Bull. U. S. Fish Commlssxon for 1899, vol. 19, p. 375.

Porocoryne carnea, HARGITT, 1901, American Naturalist, vol. 35, p. 582, fig. 44.

Podocoryne, HazeN, 1902, Amer. Naturalist, vol. 36, p. 193 (regeueration).

AMERICAN VARIETY.

Adult medusa (plate 15, fig. 14).—Bell ellipsoidal in form and about 3.5 mm. in height.
Gelatinous substance not very thick, but quite tough and rigid. There are about 24 to 32 mar-
ginal tentacles which are about as long as the bell-height. The tentacles are not very flexible,
and are usually carried curled upward. The tentacle-bulbs are well developed and are filled
with entodermal pigment granules. The velum is well developed. There are 4 straight
and narrow radial-canals. The manubrium is flask-shaped and there is no peduncle. The
mouth-opening is surrounded by 4 short, radially situated, unbranched, oral tentacles, each of
which terminates in a knob-shaped cluster of nematocysts. The ripe ova and spermatozoa are
found in the 4 interradii within the ectoderm of the manubrium. According to Ishikawa and

)
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Bunting, the ova originate in the entoderm, but the sperm originates and remains in the ecto-
derm. When the medusa is mature both ova and sperm are found in the ectoderm of the
stomach. In the female, the ova are large and promment and are spherical in form. The
entoderm of the manubrium and of the tentacle-bulbs is red, or brown to red, in color.
Hydroid and young medusa.—No specific difference exists between the American and
FEuropean hydroid stocks of Podocoryne. The hydroid (plate 14, fig. 2) is commonly found
upon shells which are tenanted by the hermit-crab (Pagurus) and also upon the carapace of.
Limulus. The polypites arise at somewhat irregular intervals from a hydrorhiza which clings
to the surface of the shell, etc., upon which the stock is growing: In young colonies the hydro-
rhiza consists of an open network of anastomosing fibers, which are covered by a thin, delicate
perisarc, and externally by a fleshy hydrocaulus, or ceenosarc. As the colony becomes older,
however, the fibers of the hydrorhiza form a closer network, and the chitinous perisarc fills in
the spaces between them. Numerous short, chitinous spines ‘are developed upon the crust
which covers the fibers, and thus we find the polypltes arising from a flat, spinous base which
adheres to the surface on which the colony is growing. The colony is composed of two kinds
of hydranths: sterile feeding-polypites, and reproductive gonostyles. The sterile feeding-
polypites are spindle-shaped, being about twice as wide near the oral circlet of tentacles as
they are at the base. They have 12 to 16 straight, stiff tentacles. The mouth is situated at the
apex of 2 dome-shaped proboscis. They are very contractile and may vary in length from about
5to 15 mm. The reproductive polypites, or gonostyles, are frequently exactly similar in size
and shape to the feedmg—polypltes and, in fact, are probany merely feeding-polypites which
have developed medusa-buds
(see plate 147 fig. 2, g). In
other instances the gonostyles

Differences between European and American meduse of Podocoryne carnea.

“ 7| Podocoryne carnea Podoooryne carnea . 1
Sars, of Europe. var.americana. | aT€ Smauer and more'slender,
: and possess not more than 4
' to 8 tentacles (see g/, fig. 2).
Number of tentacles when liberated 4 4 to 8. Usually 8. ( &> hg )

The medusa-buds arise from

‘ : a zone which is slightly below
Number of tentacles possessed by Usually 4 to 8, rarely | 16'to 32. Usually the circlet of oral tentacles.

from hydroid.

mature medusa. 16 (Graeffe). about 24.
¢ ) o From 4 to 8 of these buds are
Medusa-buds on ‘interradial sides of | Observed by Sars, No medusa-buds usually to"'be seen upon each
stomach of medusa. 1846. observed. gonostyle Accordino to Mar-

' tha Bunting, 1894, it appears
that the medusa-bud arises as an outpushing of both entoderm and ectoderm of the gonostyle.
As the bud progresses in its development, we find the ova in the entoderm of the manu-
brium. When a later stage has been reached they migrate from the entoderm into the
ectoderm. The spermatozoa, on the other hand, originate in the ectoderm of the manu-
brium, as was shown by Weismann, 1883. When set free the medusa usually has § ten-
tacles: 4 radial and 4 interradial. The radial tentacles are usually better developed than the
interradial and in some individuals-there are but 4 tentacles at the time of hberatlon the inter-
radial ones not yet being developed.

It is remarkable that while in some stocks of Podocoryne the medusz are set free in an !
immature state, in others the medusz are mature when liberated, the manubrium being °

~ distended with sperm or ova, which are discharged almost immediately after the medusa is
set free. Itis possible, as Allman, 1871, suggests, that this difference may be due to the influ-
ence of local conditions, which may be favorable in the one case and not so in the other to an
advanced development of the medusa. Krohn, 1851, and Loven, 1857, have observed stocks of

the European form of Podocoryne which were setting free mature medusz. Indeed, we appear

to have a parallel case in Sarsia on the Massachusetts coast, where immature medusz are liber-
ated during the early spring months, whereas the medusz become ripe, discharge their genital
products and wither upon the hydroid stock in May. Good figures of Podocoryne stocks which
are setting free immature medusa have been given by Sars, 1846; Hincks, 1868; Allman, 1871;
- etc. When set free the medusa commonly have 8 tentacles, 4 radial and 4 interradial. The
radizi] tentacles are usually more advanced than the interradial, and in some few individuals
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there is no trace of interradial tentacles at the time when the medusa is liberated. The manu-
brium is short and fusiform and the mouth is surrounded by 4 radially situated, oral tentacles,
each of which terminates in a knob-shaped cluster of nematocysts. When set free the medusa
is about 0.5 to 0.6 mm. in height.

In those medusa which are set free in an immature condition there are at first 8 tentacles,
but these increase in number as growth proceeds and finally, when the medusa is about 3.5 mm.
in height, there are usually about 32 tentacles, § in each quadrant. The manubrium of the
young, immature medusa is slender and fusiform, while in those medusa which are set free in a

N

T16. 74.~—Podocoryne carnea, hydroid and young medusa. - Drawn from life by. Professor William K. Brooks,_
« and kindly presented to the author for publication in this work.

mature state it is globular and greatly distended with the genital products. The ectoderm of
the hydroid is slightly bluish and translucent, while the entoderm is creamy-pink, or silvery-

white in color. ‘
This species has been found upon the Atlantic coasts of Europe, in the Mediterranean
- Sea, and from Saldanha Bay, Cape Colony, South Africa. Levinsen, 1893, records it from the
west coast of Greenland, and we have found it in great abundance in Narragansett and
Buzzard’s Bays, on the southern coast of New England. It has not been taken at Beaufort,
North Carolina, nor at any station farther south. The medusz are very common in Narra-
gansett Bay from the middle of June until October, and I enjoyed exceptional opportunities

@




@

_ ANTHOMEDUSE—PODOCORYNE. : 139

for observing their growth and development while studymg at Dr. Alexander Aga551z s labor-
atory at Newport, in 1892-96. ! -

In 1881-82 de Varenne concluded that both eggs and sperm -cells originate in the entoderm
of the ceenosarc of the hydroid and afterwards migrate into the medusa-bud. The more
careful researches of Weismann, 1883, however, refuted this view, showing that the male
germ-cells originate in the ectoderm of the budding medusa, but do not wander from their
place of origin. On the other hand, the female germ-cells may possibly originate in the ecto-
derm; if so they soon wander into the entoderm of the budding gonophore, then into the spadix
of the medusa-bud and finally into the ectoderm-of the manubrium of the medusa. According-
to the later studies of Ishikawa and of Bunting, however, the egg-cells originate in the ento-
derm of the medusa-bud and afterwards migrate into the ectoderm.

Podocoryne fulgurans.
Plate 12, figs. 5 to 9; plate 13,.figs: 3 to 3.

Dysmorphosa fulgurans, Acassiz, A., 1865, North Amer. Acal., p. 163, figs. 259, 260.—~HarckEeL, 1879, Syst. der Medusen, p.77.—~
Crun, 1895, Bibliotheca Zool,, Heft. 19, Lfg. 1, p. 23.—HarairT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 38, 1
fig—Nurrine, 1901, Bull. U. S. Fish Commission, vol. 19, p. 374, fig. 84, A, . —Brooxs, 1884, Zool. Anzeiger., Jahrg.
7, p- 711 (hydroid ?)

@) Mabella gracilis, Fewkes, 1881, Bull. Mus. Comp. Zool. at-Harvard College, vol. 8, p. 146.

Adult medusa.—Bell usually somewhat pyriform in shape and about 1 mm. in height.
Gelatinous substance very soft and flexible, so much so, indeed, that the medusa is often found
to be much distorted and shriveled by the powerful contractions of the circular muscles. Very
frequently this contraction causes deep interradial furrows to appear upon the surface of the
bell, in the meridian of the radiating muscles of the subumbrella, and T believe that this
appearance led Fewkes, 1881, to describe one of these contracted medusz as a new genus:
“Mabella gracilis.” There are usually 8, but sometimes 16 (plate 13, fig. 5), long, marginal
tentacles with well- -developed basal bulbs. These tentacles are quite stiff and are carried
curled upward. The tentacle-bulbs are large and are filled with entodermal pigment. The
velum is wide. There are 4 straight, slender, radial tubes. The manubrium is furnished
with a well-developed peduncle (plate 12, figs. 6 to g), which is quadratic in cross-section.
The peduncle has the shape of a frustum of a pyramid, and it extends about one-third the
distance from the inner apex of the bell-cavity toward the velar opening. The 4 radial tubes
extend down the 4 angles of the pyramid into the gastric part of the manubrium. The gastric
portion of the manubrium is short and the mouth-opening is situated at the lower extremity of
a short tubular neck. There are no prominent lips. 4 radially situated, oral tentacles arise
from the sides of the neck. These oral tentacles are quite flexible. They taper gradually and
end each in a single, knob-shaped cluster of nematocyst-cells. Medusa-buds are produced
upon the sides of the stomach. These buds arise in the interradii (plate 12, fig. 7), and one
usually sees 4 or 5 of them in various stages of development. The place and time of appear-
ance of these medusa-buds appear to follow the law demonstrated by Chun, 1895, in Rathkea
octopunctata. When set.free the'young medusa has 8 marginal tentacles. It is interesting to
observe that while the medusa are still attached to the manubrium of the mother they
themselves begin to develop medusa-buds upon the sides of their manubria (plate 12, fig. 7).
The entoderm of the tentacle-bulbs is of 2 delicate salmon-red. The manubrium is some-
times colorless and sometimes salmon-red.

This medusa is very abundant at Newport, Rhode Island, late in the summer, When it
occurs in vast-swarms which cause the water, when disturbed at night, to glow with a bluish
phosphorescence. A large swarm was found in the St. Mary’s River, Maryland, near the
mouth of the Potomac, in November, 1go5; and I have also taken it at Beaufort, North Caro-
lina, late in November. It has not been seen at Tortugas, Florida. «

This species is readily distinguished from Poa’ocoryne carnea by its much smaller size.
Also the manubrium is pr0v1ded with a well-developed peduncle, while in P. carnea there is no
peduncle. P. fulgurans is very delicate and flexible, while P. carnea is tough and relatively
inflexible.

A Podocoryne found at Beaufort North Carolina, by Professor Brooks, is probably the
hydroid of this medusa. The tentacles are usually in whorls of 3.
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Podocoryne areolata Hincks.

Hydractmm areolata, ALDER, 1861, Trans. Tyneside Nat. Field Club., vol. 5, p. 223, plate 9, ﬁgs 1-4 (hydroid).

Podocoryne areolara, Hincks, 1868, Hist. British Hydroid Zooph., p. 32, plate 6, fig. 1.

Cyteandra areolata, HATckzEy, 1879, Syst. der Medusen, p. 79.

(?) Cyteandra areolata, Browne, 1895, Trans. Liverpool ‘Biol. Soc., vol. 9, 'p. 262; 1897, Proc. Zool. Soc. Londen, p. 817,
plate 48, figs. 1-2; 1903, Bergens Museums Aarbog, No. 4, p. 12.

,

This medusa is liberated from Podocoryne areolata of the British coasts.

According to Browne, the medusa becomes dbout 4 mm. wide and slightly less in height.
The bell is pyrlform with a thick, gelatinous apex. There are 25 to 30 marginal tentacles
about as long as the bell-radius and with fairly large basal bulbs which lack ectodermal
ocelli, but have entodermal pigment. The stomach lacks a peduncle and is about one-half
to two-thirds as long as the depth of the bell-cavity. There are 4 long, narrow lips, each of
which bifurcates and ends in 2 knob-like clusters of nematocysts. The gonads are upon the
sides of the stomach.

According to Browne, the entoderm of the stomach and tentacle-bulbs is rich reddish-
brown, darker than the stomach

When set free from the hydroid the medusa has 16 marginal tentacles of various lengths.
Browne has not observed the hydroid, which was obtained by Alder. I am inclined to believe
that this medusa may prove to be identical with Lymnorea borealis, found at Eastport, Maine,

on the American Atlantic coast. In Europe it ranges from British coasts to Norway, and is rare

according to Browne.
Podocoryne octostyla.
Dysmorphosa octostyla, HAECKEL, 1879, Syst. der Medusen, p. 78, taf. 6, fig. 6.

Bell 0.4 mm. hlgh 0.5 mm. wide, with bulging sides and low, corucal apex. 8 short,
equally developed, marginal tentacles, about as long as the radius of the bell, with small basal
bulbs. Stomach mounted upon a conical peduncle as long as itself; both together about
two-thirds as long as the depth of the bell-cavity. 8 simple, knobbed, oral tentacles about as
long as the stomach. 4 swollen, interradial gonads on the sides of the stomach. When young,
medusa-buds are produced upon the interradial sides of the stomach. Gonads and tentacle-
bulbs nearly black. :

Found in the Mediterranean. Two specimens were found by Haeckel.

Podocoryne polystyla.
Cyteandra polytzyla, HaEkckeL, 1879, Syst. der Medusen, p. 79.

Bell nearly cubical, 1.5 mm. wide, 1.5 mm. high. 32 short, marginal tentacles (without
ectodermal ocelli 7). Stomach large, cublcal, mounted on a short peduncle and filling nearly
all of the bell-cavity. 16 short, simple oral tentacles. 4 gonads on the lower part of the
stomach-wall. The gonads are ‘““half-moon-shaped” with the convex side below. Stomach
yellow. Gonads and tentacle-bulbs reddish-brown.

Found by Haeckel at Croisic, Atlantic coast of France.

Podocoryne minuta.
0 Plate 14, fig. 1.
Dzsmarpha.m minuta, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 41, plate 18, ﬁg 42.
Dysmorphosa minuta, TriNci, 1904, Monit. Zool. Ital., Anno 15, p. 304
(?) Cyteis minima, TrINCI, 1903, Mittheil. Zool Sta. Neapel Bd. 16, p- I, taf. 1, fign. 1~30 (young medusa?).

Bell pear-shaped and only 0.3 mm. high. Bell-walls quite thick and the apex solid and
bluntly pointed. In common with other species of Podocoryne, the gelatinous substance
of the bell is.very delicate and the medusa soon collapses into a shapeless mass when subjected
to the abnormal conditions of captivity in a small aquarium. There are 8 solid, marginal
tentacles with well-developed basal bulbs without ocelli. The velum is narrow. There
are 4 straight, narrow radial-canals and a slender ring-canal. The manubrium is mounted
upon a short, wide peduncle, which is solid, and down the 4 radial corners of which the radial-
canals extend into the stomach. The gastric portion of the manubrium is 4-sided in cross-
section. 4 well-developed, oral tentacles surround the mouth. The entodermal cores of
these oral tentacles are composed of chordate cells, and each tentacle terminates.in a bristling,

o
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are found upon the sides of the upper interradial regions of the stomach. These budded
medusz are set free as in P. fulgurans. ' . o

In some specimens the entoderm of the manubrium and tentacle-bulbs is turquoise-blue
and in others 1t islilac.

This medusa was abundant at Tortugas, Florida, in the middle of July, 1898, and Trinci
finds a very similar medusa at Naples, Italy. I am inclined to regard Trinci’s Cyteis minima
as the immature, 4-tentacled, medusa-budding stage of Podocoryne minuta. Accoiding to
Trinci the bell is pyriform, 0.27 to 0.33 mm. high and 0.2 to 0.24 mm. wide. 4 perradial,
marginal tentacles, each as long as the bell-diameter, with well-developed basal bulbs without
ectodermal ocelli. Manubrium and tentacles yellowish-brown with blue in the entoderm.
Medusa-buds develop upon the 4 interradial sides of the manubrium. These budding medusa
are formed entirely from the ectoderm of the parent medusa.

Trinci in the following year found a medusa similar to the above, but with 8 marginal
tentacles. Excepting for a slight color difference this 8-tentacled medusa is identical with
P. minuta from Tortugas, Florida. : L ‘

) . Podocoryne tenuis.
Dysmorphosa tenuis, BrowNE, 1902, Annals and Mag. Nat. Hist., ser‘.i/7, vol. 9, p 277.
(? ?)Podocoryne humilis (hydroid), HarrLAUB, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 523, fig. =.

Umbrella somewhat conical, 2 mm. high and 1.5 wide. There is a slight constriction
above the level of the subumbrella cavity. 8 tentacles. Manubrium cubical and mounted
upon a peduncle about as long as itself. Mouth with 4 lips having terminal clusters of nemato-
cysts. Medusa-buds are found upon the interradial sides of the manubrium. Gonads not
developed in the two specimens studied by Browne. Color (?) ‘

Found at Stanley Harbor, Falkland Islands. Briefly described without figures by Browne.
This medusa appears to differ widely from the North American variety of Podocoryne
carnea, but the hydroid described by Hartlaub bears a close resemblance to our North Ameri-
can P. carnea. Hartlaub’s hydroid may not be the stock of P. tenuis, however.

Podocoryne dubia Mayer.
Plate 14, figs. 7 to 9. _
Dysmorphosa dubia, MaYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 40, plate”22, figs. 64-66.

- Bell higher than a hemisphere, 1.5 mm. high and three-fourths-egg-shaped, with thin,
uniform, flexible walls. - There are 8 stiff, marginal tentacles which are club-shaped, being
somewhat wider near their ends than they are near their basal bulbs. The outer extremities
of the tentacles are thickly covered with nematocysts. Their basal bulbs are large and swollen,
and a very large, black ocellus is found in the ectoderm of the under side of each bulb (plate 14,
fig. 9). The velum is well-developed. There are 4 straight, narrow radial-canals and a ring-
canal. At the middle point in the length of each radial-canal there is a small, hernia-like
swelling, which is probably glandular and similar in structure to the swollen parts of the
radial-canals of Lymnorea alexandri.

The manubrium is pear-shaped, quite slender, and extends about half the distance from
the inner apex of the bell-cavity to the velar opening. 'The mouth is surrounded by 4 short,
radially situated, oral tentacles, each of which terminates in a bristling cluster of nematocysts
(plate 14, fig. 8). Gonads (?) The entoderm of the manubrium and tentacle-bulbs is
delicate custard-yellow. Only one specimen has been found. This was taken on the surface
at Tortugas, Florida, on July 20, 1893.

Podocoryne gracilis.
Plate 16, figs. 1 to 3.

Cytais gracilis, MaYzR, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 39, plate 36, figs. 122-124.
Dysmorphosa gracilis, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 0, p. 8.

M ature medusa:—Bell pyriform or dome-like with a slight apical projection. It is about
3 mm. in diameter and a little broader than it is high. The gelatinous substance is of only
moderate thickness on the sides, although it is about twice this thickness at the apex of the

knob-like cluster of nematocysts.. Several medusa-buds in various stages of development,

e - -
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bell. There are 8 stiff marginal tentacles with large basal bulbs. These tentacles are carried
curled upward from the bell-margin. The 4 radially situated, marginal tentacles are about
two-thirds as long as the bell-height, but the 4 interradial ones are only about half of this
Jlength. The basal bulbs of all of the tentacles are large; swollen, and hollow, with their
entoderm deeply pigmented. The velum is broad. There are 4 31mple straight radial-canals
and a simplé circular vessel. The stomach is mounted upon a short, wide, solid peduncle.
The stomach and mouth-parts are together only about half as long as the depth of the bell-
cavity. The mouth is a simple, round opening without prominent lips and is surrounded by
8 unbranched, oral tentacles, each of which terminates in a knob-like bristle of nematocysts.
4 of these oral tentacles are radlal and 4 interradial in position. Their entodermal cells are
chordate, and the nematocyst-capsules upon their free ends are spindle-shaped. Medusa-
buds develop upon the 4 interradial sides of the stomach.. When set free each medusa has
only 4 short, equally developed, marginal tentacles. The 4 interradial, marginal tentacles
do not develop until the medusa is about half-grown and after it has acquxred 8 oral tentacles.
The entoderm of the manubrium is usually red in color, although often the inner core is red or
pink and the outer annulus of entoderm is green. FEach tentacle-bulb is provided with a
dense mass of red, entodermal pigment, which in the case of the radial tentacle-bulbs extends
a considerable distance up the radial-canals. This medusa was quite common on the surface
at Tortugas, Florida, in June, 1899 and 1go7.

This spécies and P. octostyla Haeckel are the only forms of Podocoryne having more
than 4 oral tentacles. The remarkably late development of the 4 interradial, marginal ten-
tacles and the presence of more than 4 oral tentacles indicate the close relationship between
Cyteis and Podocoryne. In Cyteis more than 4 oral tentacles are the rule. Although the
medusa appears to begin life with but 4, later it acquires 8 or more, Cyteis vulgaris having 32
tentacles.

Podocoryne humilis Hartlaub.
Podocoryne humilis, HaRTLAUB, 1905, Zoolog. Jahrbiichern, Suppl. 6, p. 523, fig. . -
(?) Dysmorphosa tenuis (medusa), BRowNE, 1902, Annal. and Mag. Nat. Hist., ser. 7, vol. 9, p. 277.

Hartlaub describes this hydroid from Terra del Fuego, and states that it may prove
to be the stock of Podocoryne tenuis, which was briefly described by Browne, 1902, from the
Falkland Islands.

The polypites arise in groups from the hyd101h1za " The feeding polypites are about 1
mm. long, club-shaped, with narrow bases, and a short, conical hypostome, which is encircled
by a single zone of about 12 filiform tentacles about half as long as the body of the polypite.

The reproductive polypites are swollen, with only about 5 well-developed tentacles
with a cylindrical proboscis, and with 3 to 4 large medusa-buds upon the basal half of the
polypite below the zone of tentacles. These medusa-buds are mounted upon short pedicles,

and when set free the medusz have no sexual products. The hydrorhiza forms an open net- -

work of thin branches bearing short, smooth, thorn-like processes. There are no spiral
zooids or tentacular filaments. Color (?) Number of tentacles possessed by the medusa
when set free?

Puerto Budges, southern Terra del Fuego, January, 1893; from a depth of 7 fathoms.

This species appears to me to be closely allied to, if not identical with, the Podocoryne
of the coast of New England. The number of the tentacles is very variable in our New England
Podocoryne, especially in the reproductive polypites, and the colonies range considerably in
size, apparently being influenced in this respect by conditions of nutrition. There is nothing
~in Hartlaub’s description to prevent our considering the species from the southern end of
South America to be identical with P. carnea of the coast of New England.

Podocoryne denhami Thornely.
Podocoryne denhami, TuorNELY, 1905, Roy. Soc. Report. Ceylon Pearl Oyster Fisheries, vol. 2, p. 110, plate 1, fig. 6..

Basal crust beset with numerous tall, stout, linear, reddish spines. Hydranths whire,
with about 24 tentacles on the barren ones, and only 4-or 5 on those bearing gonophores; and
these latter are considerably swollen. A pair of large globule (medusiform ?) gonophores on
each reproductive hydranth. Medusa unknown. Slze (9.

Growing on a shell of Murex in Polk Strait, Ceylon.
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Genus TURRITOPSIS McCrady, 1856. <+

Oceania (Turrztopsxs), McCrany, 1856, Proc. Elliott Soc. Charleston, p. I.

Modeeria, Frwxes, 1881, Bull. Mus. Comp. Zool., vol. 8, p. 149. .

Turritopsis, McCrapy, 1857, Gymn. Charleston Harbor, p- 24—Haxecxer, 1879, Syst. der Medusen, p. 65—Brooxks, 1883,
Studies Biol. Lab. Johns Hopkins Univ., vol. 2, p. 465.—Brooxks, 1886, Mem. Boston Soc. Nat. Hist., vol. 3, p. 387.—
HarTLAUB, 1897, Meeresuntersuch., Helgoland, Neue Folge, Bd. 2, Heft. 1, Abt. 2, p. 480—~Vanuorren, 1891, Zool.
Anzeiger, Bd. 14, p 4.44.——BROOKS and RrrrENHOUSE, 1907, Proc. Boston Soc. Nat. Hist., vol. 33, p. 436

Non Turritopsis, Acassiz, A., 1865, North Amer. Acal., p. 167.

The type species of this genus is T nutricula McCrady, 1856—-57, from Charleston Harbor,
South Carolina. It is common in summer from the West Indies to the southern coast of New

England. .
GENERIC CHARACTERS.

Margeline with 8 or more simple, marginal tentacles, which arise singly, not in clusters,
from the bell-margin. The walls of the 4 radial-canals, above the stomach, consist of hlghly—
vacuolated, entodermal cells, forming a peduncle for the gastric part of the manubrium. The 4
lips are studded with nematocyst-bearing knobs. The gonads are developed upon the 4 inter-
radial sides of the stomach. The hydroid is Dendroclava. ,

Turritopsis is peculiar in the remarkable development of vacuolated, entodermal cells
lining the courses of the 4 radial-canals above the stomach. This condltlon is also displayed
to a limited degree by some, but not by all, of the medusz of the genus Lymnorea In Lym-
norea, however, the mouth is surrounded by branched, oral tentacles, whereas in T urritopsis
the lips display bead-like knobs of nematocysts, which I am inclined to regard as the remnants
of the oral tentacles of the ancestral forms of Turritopsis. The tentacles of Turritopsis are
solid and similar in structure to those of Lymnorea. There is an ectodermal ocellus upon the
inner (axial) side of each tentacle, adjacent to the basal bulb. In Tiarinz, on the other hand,
when ocelli are present they are found upon the outer (abaxial) sides of the tentacle-bulbs. .On
account of the close similarity between the tentacles of T urritopsis and those of Oceama,
Lymnorea, Podocoryne, Cyteis, and Cubogaster, we incline to Vanhdffen’s (1891) view that
T urritopsis is related to the Margeline rather than to the Tiarinz.

Turritopsis is closely related to Oceania, but is dlstmgmshed by its vacuolated peduncle
that of Oceania being solid and gelatinous.

Turritopsis nutricula McCrady.
Plates 14 and 13, figs. 1o to 13.

Oceania (Turritopsis) nutricula, McCrapy, 1856, Proc. Elliott Soc. Charleston, pp. 1-36, plate 4, ﬁgs 1~10.

Turritopsis nutricula, McCrapY, 1857, Gymn. Charleston Harbor, p. 25, plate 8, fig. 1.—Brooxs, 1883, Studies Johns Hopkins
Univ. Biol. Lab., vol. 2, p. 465.—Brooxs, 1886, Mem. Boston Soc. Nat. Hxst,vol 3 p- 388, plate 37.—HaraIrT, 1904,
* Bull. U. S. Bureau of Fisheries, vol. 24, p. 37 (the figure is Podocoryne carnea) —RITTENHOUSE, 1907, Proc. Boston Soc.
Nat. Hist., vol. 33, p. 437, plates 30-35, figs. 1-35 (development).

Modeeria mullztentarula, Fewkes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 149, plate 3, figs. 7-9.

Modeeria nutricula, FEwxes, 1882, Bull Mus. Comp. Zool., vol. 9, p. 295.

non Turritopsis nutricula, Acassiz, A., 1865, North Amer. Acal . p. 167, figs. 269, 270.

Turritopsis nutricula (in part), HAECKEL, 1879, Syst. der Medusen, p. 66 ——NUTTING, 1901, Bull. U. 8. Fish Commission, vol. 19,

p- 375- : -

EuroezaN Mepusa.

Oceania polycirrha, KEFERSTEIN, 1862, Zeit. fiir, wissen. Zool., Bd. 12, p. 26, taf. 2, fign. 11- 13
Turritopsis polynema, HaeckeL, 1879, Syst. der Medusen, p. 66
Turritopsis polycirrha, HaRTLAUB, 1897, Wissen. Meeresuntersuch. Kommis., Meere Kiel, Helgoland Neue Folge, Bd. 2, p. 480,

taf. 16¢, fig. 2.

(?) Cyteis polystyla, Wiry, 1844, Horae Tergestinz, p. 68, taf. 2, fig. v.

American medusa (plate 14, fig. 10).—Bell usually slightly pyriform and about 4 to 5 mm.in
height. Bell-walls uniformly thin. There are 40 to 70 simple, marginal tentacles, which are all
of about the same length and are somewhat shorter than the bell-height. These tentacles are
capable of much contraction or extension. Their basal bulbs are large and there is a single,
ectodermal pigment-spot upon the lower (centripetal) side of each tentacle near its place of
origin from the basal bulb. The surface of the tentacles is covered thickly with nematocyst-
cells. The velum is well developed. There are 4 straight, narrow radial-canals and a narrow
circular vessel. The manubrium is large and fills about half of the bell-cavity. The upper

;
13
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part of the manubrium near the base consists of 4 radially situated masses of large, highly
vacuolated, entodermal cells, through the midst of which the 4 radial-canals extend downward
into the stomach. These cells are indeed only the entodermal walls of the radial-canals (plate
14, fig. 13). The stomach is large and quadratic in cross-section. The cruciform mouth is
situated at the extremity of a short neck and is surrounded by a row of nematocyst-bearing
knobs (plate 15, fig. 12). The gonads are developed upon the sides of the stomach, where
they occur in the form of a double, longitudinal, swollen region in each adradius. Their
outer surfaces are smooth. The entoderm of the stomach is dull-yellow or orange, or dull-
yellow streaked with orange. The tentacle-bulbs sometimes contain a little entodermal
~ orange pigment. The ocelli upon the tentacles are dark-brown or orange.
" Hydroid and young medusa.—The hydroid (fig. 76) was found by Brooks, 1883, on piles
of a wharf at Morehead City, North Carolina. It is a Dendroclava and closely related to D.
dohrnii Weismann. The stems of the hydroid are from 8 to 10 mm. in height and bear
large, terminal hydranths. There are also numbers of short, side branches which terminate in
hydranths. The main stem and the side branches are incased in a loose, cylindrical peri-
sarc, which is thick and becomes incrusted with foreign matter. The perisarc is not an-
nulated, and terminates abruptly by a sharp collar immediately below each hydranth. The
hydranth or feeding-polypite is long and fusiform and bears from 18 to 20 short, thick,
filiform tentacles, which are arranged in three or more indefinite rows or whorls. The medusa-
buds originate upon the sides of the stem at the bases of the hydranths. Each medusa-bud is
borne upon a short stalk or peduncle and is closely
invested by a thin capsule of perisarc. When set free
the young medusa has § tentacles.. The manubrium is
cone-shaped and there is a large peduncle formed of
highly-vacuolated cells. 4 prominent, nematocyst bear-
ing knobs surround the mouth. The hydranths are pale
yellowish-red. "

This medusa is found from the coast of Cuba to the
southern coast of New England, being about equally
abundant in the northern and southerndimits of its range.
It is very common in the Bahamas and at Tortugas,
Florida. In Charleston Harbor, South Carolina, it is
commonly infested by larve of Cunoctantha octonaria
McCrady, although it appears to be quite immune from

o . . distinctions between this medusa and ‘T urritopsis poly-
F1G. 75.~~Turritopsis nutricula, after Brooks; in. - ha” ioh i ional en off tF e .
Mem. Boston Soc. Natural History. ctrrha,” which is occasionally seen off the Atlantic coast

of France and Germany. This form is well figured by "

Keferstein, 1862, and Hartlaub, 1897, who are the only European students who have observed
the medusa on the eastern side of the Atlantic. # ' .

Rittenhouse, 1907, has made an elaborate study of the development of 7. nutricula. The
ova develop in the ectoderm of the 4 interradial sides of the manubrium. The primitive ova
grow by the absorption of ovarian cells around them, as is common in other hydromedusz.
The yolk-spheres in the ovum are formed from the ovarian cells which it absorbs. About 20 to
35, rarely 50 or more, eggs are discharged into the water by the muscular rupture of the ovar-
1an walls between 5 and 6 o’clock in the morning. The discharged eggs are spherical, 0.116
mm. in diameter and have no membrane. They are yellowish-white, heavier than sea-water,
and opaque. The outer layer of finely-granular ectoplasm is distinct from the coarsely gran-
ular, yolk-laden endoplasm. Soon after being discharged the egg gives off two polar bodies
and is fertilized. Segmentation is total and approximately equal. The first two segmentation
planes are meridional and the third equatorial. The blastomeres remain quite far apart,
touching only slightly. After this the cleavage becomes remarkably irregular, recalling the
extraordinary condition observed by Hargitt in Pennaria. A solid morula is formed, which has
no central segmentation cavity and which resembles a loosely-connected mass of irregularly
grouped cells rather than an embryo of any metazoan. The cleavages follow one after another
at intervals of 20 to 30 minutes. \

this parasite in other places. I can detect no specific.
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As in Metschnikoff’s Oceania armata and Hargitt’s embryos of Pennaria, this irregularly
shaped morula gradually changes into an oval embryo, the surface of which becomes ciliated, so
that it swims upward from the bottom. This takes place at about 4 in the afternoon in eggs
which were laid between 5 and 6 in the morning. :

Rittenhouse finds that during this period, when the loose, irregularly shapefi mass of cglls
shapes itself into an oval embryo, the ectoderm and entoderm are formed. During this period
“the cell-boundaries are lost for a short time and a syncytium is formed. This syncytial
structure is crowded with yolk-granules and nuclei are scattered throughout the protoplasm.
The nuclei soon become more numerous near the periphery and the cell-walls begin to appear”

W.KB:

T1c. 76.——Turrz'w[)sis nutricula, after Brooks, in Mem. Boston Soc. Nat. Hist. Hydroid and byoung medusa.

between the peripheral nuclei. These peripheral cells are to become the ectoderm, which 1s
soon separated from the inner, structureless mass by the development of the mesogleea. This
inner mass afterwards acquires cell-boundaries between its nucles, and still later a central
cavity, the ccelenteric space, develops; and thus the entoderm is formed. This ccelenteric
cavity does not develop, however, until the larva is 48 to 6o hours old. The syncytium con-
dition in T urritopsis is much more complete than is seen according to Hargut in Pennaria, or
in Bougainuvillia, according to Gerd, 1392. )

I2
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Rittenhouse finds that during the early stages of cell-division in T urritopsis the multipli-
cation is solely by mitosis, but that later, when the embryo becomes a mere irregularly arranged
mass of loosely-compacted cells, some of the nuclei divide amitotically. .

When about 50 hours old the elongate, oval larva ceases to swim through the water and
settles down upon its side on the bottom. The larva then becomes the hydrorhiza, or root, of
: ' ’ the hydroid, and the first hydranth arises as a bud
from about the middle of its length. The tentacles
of the hydranth develop in indefinite whorls, with
4 tentacles in each whorl, the oldest tentacle bein
nearest to the mouth. In the mature hydroid the
tentacles appear to be irregularly scattered rather
than being arranged in whorls.

T urritopsisshould be reared under morenatural
conditions than those of the ordinary laboratory
in order to determine whether the remarkable, irreg-
ularly formed embryos described by Rittenhouse
be normal or merely the result of pathological
states induced by adverse conditions; but Miss
Fio. 77.—Turritopsis, sp. (?)=(Oceania polycirrha), ~DBeckwith has recently shown that the cleavage of

. after Keferstein, 1862, Zeit. fiir wissen.  Pennaria is normally irregular as is described by
Zool., Bd. 12, taf. 12, fig. 11. Haroitt.
gl
- Rittenhouse finds that when the embryo is in the loose-celled, morula stage it may be
divided into two masses, each one of which produces a normal planula larva of small size.

Turritopsis (?) lata von Lendenfeld.

Turritopsis lata, von LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 588, plate 22, figs. 36, 36a.
(2?) Melicerta pleurostoma, Piron T LESUEUR, 1809, Ann. du Mus. Hist. Nat., Paris, tome 14, p. 353-

Mature medusa.—Bell 3.5 mm. high, 3 mm. wide, with a low, dome-like, apical projection.
6o to 130 marginal tentacles about as long as the bell-height. These have well-developed
basal bulbs, and there is an ocellus on the inner. (velar) side of the base of each tentacle. Velum
well developed. 4 broad, straight radial-canals. The manubrium is mounted upon a peduncle,
but von Lendenfeld does not state whether it be composed of vacuolated, entodermal cells or
of the gelatinous substance. of the bell, and his figures are too vague to throw any light
upon this point. Until this is settled we can not determine the systematic position of this
medusa. The stomach is spindle-shaped, about two-thirds as long as bell-height. The
mouth does not extend to the velar opening, and there are 4 lancet-shaped lips which are
recurved and one-third as long as the manubrium. These lips have stalked nettling warts
on their margins. - There are 4 protruding gonads on the stomach-wall, each one being
one-fourth spherical in shape. Gonads and entoderm of tentacle-bulbs intensely brown.
Ocelli red. : S

This is the most abundant medusa in Port Jackson, New South Wales, during the Aus-

- tralian summer and autumn. . ,

The young medusz have but 4 marginal tentacles.

-Genus OCEANIA, sens. Kolliker, Gegenbaur.

Oceania (in part), PErox £T LESUEUR, 1809, Annal. du Mus. Hist. Nat. Paris, tome 14, pp. 344-347-

Oceania, KSLLIKER, 1853, Zeit. fiir wissen. Zool., Bd. 4, p- 323.—GEGENBAUR, 1856, Zeit. flir wissen. Zool., Bd. §, p. 225.—
- KErerSTEIN UND EHLERS, 1861, Zool. Beitr. Messina, p. 83.—MeTscunixorr, 1886, Embryol. Studien an Medusen,

Wien, pp. 23, 25, etc., to 78.

Turritopsis (in part), Harcker, 1879, Syst. der Medusen, p. 65.

(?) Modeeria (young medusa), ForEs, 1848, British Naked-eyed Medusz, p. 70.

Modgeria+ Callitiara, Harcker, 1879, Syst. der Medusen, pp. 47, 48.

Oceania= Callitiara, VANHOFFEN, 1892, Verhandl. Gesell. Deutsch. Naturf. Arzte, 64 Vers., Abth. Syst.; p. 121.

>

The generic name “‘Oceania” of Péron and Lesueur has no definite modern meaning,
for it was applied to many medusz belonging to the Eucopide, Tiarinz, Thaumantide, etc.
In 1862 “Oceania” was restricted by L. Agassiz to apply to a genus of the Eucopidz, but
this same genus had already been named Phialidium by Leuckart, 1856, and thus Agassiz’s
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genus Oceania loses precedence. The type species of Oceanza in the modern sense is O.
armata of the Mediterranean. It is possible that one of Péron and Lesueur’s descriptions
refers to this medusa (i. e., Oceania flavidula?), but I am in much doubt upon this point.
We must fall back upon Kélliker, 1853, and Gegenbaur, 1856, for the definition of Oceania
in the modern sense.

Haeckel suppresses Oceania and merges it with Turritopsis, but in Oceania the peduncle
is simple, solid, and gelatinous, whereas in McCrady’s Turritopsis it is composed of large,
vacuolated cells. -

GENERIC CHARACTERS.

Margelinz with 8 or more marginal tentacles which arise singly from the bell-margin,
and are not grouped in isolated clusters. There are ectodermal ocelli on the inner (velar)
sides of the tentacle-bulbs. The manubrium is mounted upon a simple, solid, gelatinous’
peduncle. The 4 lips lack oral tentacles, but their margins are lined by a row of wart-like
nematocysts. The hydroid is clava-like.

Following the lead of Agassiz, it has been the custom of American students to define
Oceania in a sense equivalent to Phialidium of Leuckart, but as we have seen Phialidium,
1856, clearly takes precedence over Agassiz’s Oceania, 1862. :

In the system here proposed the genus Oceania falls among the Oceanidz instead of
being among the Eucopidz as it would be were Agassiz’s definition admissible. )

F16. 78.—“Modeeria formosa,”’ after Forbes.
Fi6. 79~0ceania “flavidula” (0. armata), after Gegenbaur, in Zeit. fiir wissen. Zool., Bd. 8.

The generic name Modeeria Forbes, 1848, was applied to a very young and immature
medusa which is so vaguely described that we can not state whether or not it had ectodermal
ocelli. I consider that the name Modeeria had best be dropped, having already led to nearly
endless confusion. ) ‘

The genus Oceania is closely related to Turritopsis, but is distinguished by its simple,
solid, gelatinous peduncle; whereas the peduncle in Turritopsis is composed of a mass of
vacuolated entodermal cells.

'Oceania armata Xolliker.

(?) Modeeria formosa (young medusa), Forsxs, 1848, British Naked-eyed Meduse, p. 70, plate 7, fig. 1.

Oceania armata, KSLLIKER, 1853, Zeit. fiir wissen. Zool., Bd. 4, p. 323 —MEerscunNikorr, 1886, Embryol. Studien an Medusen,
Wien, pp. 23, 25 (egg); 36, 37, 47 (segmentation); 75, 78 (development of hydroid).

Occania flavidula, GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 223, taf. 7, fig. 4—KerersTemvy ynp EnLErs, 1861,
Zoolog. Beitrige, p. 83, Leipzig.—Sracnovrint, 1876, Atti Soc. Ital. Sci. Nat., tome 19, p. 22, tav. 3, fig. 3.

Pandea flavidula, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 347-

Turritopsis armata, Harcker, 1879, Syst. der Medusen, p. 65.

Callitiara polyopthalma, HarckeL, 1879, Syst. der Medusen, p. 67, taf. 3, fign. 1-5.

Tiarella parthenopia, Trinci, 1906, Monitore Zoologico Ital., Anno 17, p. 208, 2 figs.

Bell pyriform, flat-topped, higher than a hemisphere, with uniform, thin walls. 8 to 10
mm. high, 8 to 10 mm. wide. 60 to 100 or more slender, tapering, marginal tentacles, 1.5
times as long as the bell-diameter. These tentacles are crowded into a double row. Their
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entoderm is solid and composed of chordate cells. There is an ectodermal ocellus on the velar
side of each tentacle-bulb. Velum well developed. Well-developed circular muscles in the
subumbrella. There are 4 jagged-edged, slender radial-canals and a simple ring-canal.
The stomach 1s flask-shaped, cruciform in cross-section and mounted upon a short, pyramidal,
4-sided peduncle. This peduncle is a solid, gelatinous, truncated pyramid, only abdut one-
third to one-fifth as long as the stomach itself. It is not vacuolated as in Turritopsis. The
4 lips are large and recurved and extend to the middle of the bell-cavity and their edges are
studded with a single row of knob-like nematocyst-warts. .The 4 gonads are developed upon
the interradial sides of the stomach and are longitudinal swellings with smooth outer surfaces.

The stomach and gonads are yellow or brownish-yellow. Eggs pearly-white. Lips red-

dish-yellow, or port-wine colored. Radial-canals, ring-canal, and tentacles milky-yellow. ‘

Ocelli reddish-brown (see fig. 91). :

Found in the Mediterranean. Quite common at Naples. (See figs. 78-81.)

Vanhéffen (1902, Verhandl. Gesell. Deutsch. Naturf. Arzte, 64 Vers., Abth. Sitz., p. 121)
maintains that this medusa is identical with Callitiara polyopthalma Haeckel of the Canary
" Islands, and with this I am in accord, having seen many specimens of the living medusa at
Naples. Trinci, 1906, describes 2 medusa from Naples which resembles O. armata in all
respects excepting that he finds no ocelli. He studied preserved specimens, however, and

Fic. 8o.—Oceania. “Callitiara polyophththalma” (Oceania armata), after Haeckel, 1879.

the ocelli may have faded. As Gegenbaur states, the ocelli upon the inner sides of the tentacle-
bulbs recall the conditions seen in Bougainvillia, and oblige us to place the medusa among
the Margelinz. In the Tiarinz, on the other hand, the ocelli when present are always on
the outer, abaxial sides of the tentacle-bulbs. '

Gegenbaur (1854, Zur Lehre von Generationswechsel, p. 28, taf. 2, fign. 10-16) reared
the larva from the egg, and later Metschnikoff carried out a similar series of studies.

Metschnikoff, 1886, finds that the egg of this medusa is milky-white and 0.28 mm. in"

diameter. Itislaid between 6 and 7 o’clock in the afternoon during December, in the Medi-
terranean. The segmentation is total, but not equal, and the resulting blastomeres form a
very irregularly shaped, 1-layered mass, inclosing a large segmentation cavity. Finally, a
symmetrical, egg-shaped, ciliated, planula larva is formed. The planula attaches itself and
becomes a branched hydrorhiza, from which the spindle-shaped clava-like hydranths arise.
These develop in about 18 days after the egg is laid. The polypite has 13 tentacles arranged
alternately in 3 whorls. _ :

In its irregularly shaped larva and in its mode of attachment this medusa resembles
Turritopsis, to which indeed it'is evidently closely related, the only distinction between
Turritopsis and Oceania being that in the former the peduncle is vacuolated and in Oceania
it is solid and gelatinous.
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Genus STYLACTIS Allman, 1864.

Stylactis, ALLmaN, 1864, Annals and Mag. Nat. Hist., ser. 3, vol. 13, p. 353; 1871, Monograph Tubularian Hydroids, p. 302.
Crarxz, 1882, Mem. Boston Soc. Nat. Hist., vol. 3, p. 138.—S16ERFOOS, 1889, American Naturalist, vol. 33, p. 8o1.

These are Margelinz in which the medusa is degenerate, and indeed in the European
species of Stylactis no medusz are set free, mere sporosacs being developed on the hydranths.
The two American forms, however, produce free-swimming, although degenerate medusz.

The medusa has 8 rudimentary tentacle-bulbs, 4 radial and 4 interradial; 4 simple radial-
canals and a ring-canal. The manubrium is sac-like without a mouth, and without oral
tentacles. The gonad encircles the sac-like manubrium, and the mature eggs or sperm are
found in the ectoderm. The sexes are separate.

The hydroid, Stylactis, bears a resemblance to both H ydractinia.and Podocoryne, but
unlike the two last named the hydrorhiza is not covered with a fleshy layer of ccenosarc

F16. 81.—Oceania armata, from life, by the author. Naples Zoological Station, December 18, 1907.
A. Mature female.
B. Basal part of tentacle showing ectoderthal ocellus on its velar side.
C. Part of lip, showing row of nettling-warts.

(hydrocaulus). 'The hydrorhiza of Stylactis is formed of a network of anastomosing stolons
invested with a chitinous perisarc, but are without a superficial layer of naked ccenosarc.
The hydranths are simple, claviform, or cylindrical, with one or two circles of filiform ten-
tacles around the oral zone. The hydranths arise singly from the hydrorhiza and are of
two sorts, reproductive and nutritive. Spines also arise from the hydrorhiza. The spor-
osacs, or medusa-buds, are borne upon the sides of the reproductive hydranths in an irregular
circlet below the tentacles. ‘
 The type species is Stylactis fuciola of the Mediterranean (see Allman, 1864) which
was first described by M. Sars (1857, Nyt. Mag. Naturvid., 9), under the name Podocoryne
fuciola. Allman pointed out its peculiar characters and distinguished it from Podocoryne.
One of the most remarkable species is Stylactis minoi Alcock (1892, Annals and Mag.
Nat. Hist., ser. 6, vol. 10, p. 207, 1 fig.). This is commensal upon a fish Minous inermis.
Sporosacs, but no medusa-buds, are produced by the hydroid of this species.
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Stylactis hooperi Sigetfoos.
Stylactis hooperi, SIGERFO0S, 1899, American Naturalist, vol. 33, p. 801, 5 figs.—NuTTING, 1901, Bull. U. S. Fish Commission
for 1899, vol. 19, pp. 335, 374, figs. 13, 85.—HaracrrT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 41.

v

Medusa—The medusa is degenerate.and intermediate in its character between the
sessile sporosacs of Hydractinia and the well-developed, free-swimming medusz-~of Podo-
coryne. The medusa of Stylactis hooperi live only a few hours after being set free from the
hydroid, and die soon after setting free their genital products. The sexes are separate, the
mature genital products being developed within a large part of the ectoderm of the manu-
brium, so that the gonad encircles it as in the Codonidz. The evident relationship of the
hydroid to Podocoryne, however, necessitates the medusa’s being classified in connection with
Podocoryne.

)
Fr1c. 82.—S8tylactis hooperi, after Sigerfoos, in American Naturalist.

A. Colony shell of living Ilyanassa obsoleta, represented as crawling over a blade of eelgrass. Natural size.

B. Part of colony magnified 6 diameters. (1) large nutritive hydranth fully expanded; (2) same slightly

contracted ; (3) same fully contracted ; (4) large reproductive hydranth fully expanded; (3) smaller
reprod}xctwe hydranth, slightly contracted; /r., tubes of hydrorhiza; sp., spines.

C. Recently liberated female medusa, before extrusion of eggs. cc., circular canal; rc., radial-canal; s.

. stomach; ¢., tentacles; wv., velum; ov., ova. X 50. »

The bell 1s somewhat fuller than a hemisphere, with thin, uniform walls. There are 8
short, mar‘gmal tentacles, 4 radial and 4 interradial. The velum is well developed. There
are 4 straight, slender radial-canals and a ring-canal. The manubrium is wide and spindle-
shaped and fills the greater part of the bell-cavity. There is no mouth-opening and there
are no oral tentacles. The ectoderm around the middle region of the manubrium is much
distended with the genital products. : ’

Hydroid —The hydroid”was found by Sigerfoos growing upon the living shells of
Ilyanassa, especially upon ‘snails found crawling upon eelgrass. It was found in Lloyds
Harbor, Huntington Bay, in Long Island Sound, New York, during the summers of 1898-gq.
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There is no hydrocaulus. The hydrorhiza is a network of tubes lying in one plane, from

which arise a few small, simple spines and many sessile hydranths. The hydranths are of

two kinds, nutritive and reproductive. The nutritive hydranths are about 25 mm. long and

are elongate, simple, and unbranched. Their oral ends taper gradually, being widest at the

circlet of tentacles. There are usually about 20 long, slender tentacles arranged in a single

whorl, but specimens are found with as many as 35 and as few as 15 tentacles. The entoder- -
mal cores of these tentacles are solid and consist of a single row of cells. The tips of these

tentacles are not appreciably swollen or knob-like, although they are well provided with

nematocysts.

The reproductive hydranths are slightly smaller than the nutritive ones. They have
only 6 to 10 tentacles and are only one-third to three-fourths as long as the nutritive hydranths,
but they have functional mouths. There are usually 4 to 5 medusa-buds arranged in a circlet
immediately below the circle of tentacles. The entoderm of the hydroid is white or pinkish-
white. The medusz appear to be set free soon after dark, and the breeding season extends
throughout July and August. )

There are no spiral protective zooids such as are found in Hydractinia and there is no
ceenosarc layer over the hydrorhiza such as is found in Hydractinia and Podocoryne.

Sfylactis arge Clarke.

Stylactis arge, CLaRKE, 1882, Mem. Boston Soc. Nat. Hist., vol. 3, p. 138, plate 8, figs. 18-20.

The medusiform gonophores of this species often become mature while attached to the
hydroid stock. In other cases, however, the gonophores become free, although they are
sexually mature at the time of liberation. L

Free medusa.—The bell is ellipsoidal and the gelatinous substance thin. There are 8
small rudimentary tentacle-bulbs, 4 radial and 4 interradial. 4 simple, narrow radial-canals.
The manubrium is globular and greatly distended by the contained genital products.

Hydroid—The hydranths are very much elongated and slender. Each hydranth 1s
provided with 10 to 30 tentacles which arise in 2 circlets close together below the hypostome.
The tentacles of the lower circlet are somewhat shorter than those of the upper one, although
in some individuals all of the tentacles are of equal length. There are usually 4 sporosacs or
medusa-buds developed upon the sides of the body.of the hydranth beneath the circlets of
tentacles, 2 being first developed on opposite sides of the hydranth, and then 2 others appear
at points go° from the first pair. The entire colony is of a delicate opaque white.

It is remarkable that in this species a constriction sometimes appears around the body
of a hydranth, from a point just above which two .or three cylindnical, stolon-like processes
are developed. The constriction then becomes complete and the distal end of the hydranth
becomes free. This then settles down in a new locality and the stolon-like processes give
rise to a hydrorhiza and a new colony is thus developed asexually.

This species has been found by Clarke in Chesapeake Bay.

Genus THAMNOSTYLUS.
Thamnostylus, Harcxry, 1879, Syst. der Medusen, p. 85; 1881, Report H. M. S. Challenger, Zool., vol. 4, p. 2.

The only known species is T hamnostylus dinema Haeckel, from the Antarctic Ocean.

GENERIC CHARACTERS.

Margelina with branched oral tentacles and 2 marginal tentacles 180° apart. Develop-
ment unknown.
Thamnostylus dinema Haeckel.

Thamnostylus dinema, Harckzr, 1879, Syst. der Medusen, p.85; 1881, Report H. M. S. Challenge}, Zool.,vol. 4, p. 2, plate 1,
’ 8 figs. .

Bell hemispherical, 16 mm. wide, 8 mm. high, with thick gelatinous substance, but
thin at margin. The margin is thickly studded with nematocysts and the exumbrella is also
besprinkled with isolated nettling cells. 2 diametrically opposite, radially situated, hollow,
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marginal tentacles about 3 times as long as the bell-diameter and ringed at frequent inter-
vals with swollen masses of nematocysts. The basal bulbs of these tentacles are swollen
and conical and each one bears a dark-red abaxial ocellus. There are 2 rudimentary, ocellated
tentacle-bulbs upon the margin go°® apart from the long tentacles. .. Velum wide. 4-straight,
narrow radial-canals and a simple ring-canal.

- The stomach is a wide, 4-sided pyramid, as long as the depth of the bell-cavity. Itextends
below into a 4-sided, elongated throat-tube, twice as long as the stomach itself. This throat-
tube projects beyond the velar opening and the mouth is a simple, 4-sided opening studded
with nematocysts. . ,

4 large, radially placed, oral tentacles arise from the distal end of the stomach and branch
dichotomously 6 to 8 times, their ends terminating in nematocyst-knobs. ‘The gonads are
swollen, leaf-like, lobular, folded ridges in the 8 adradii of the stomach. They are blunt
above, but more pointed below, and each gonad exhibits about 5 double transverse folds.
The ova are prominent. The gonads, oral tentacles, nematocysts of bell-margin and of the
tentacles and tentacle-bulbs are blood-red. '

Antarctic Ocean, south of the Kerguelen Islands, at a depth of 120 fathoms. Beautifully
figured by Haeckel, 1881. ' ; ‘

Genus THAMNITIS Haeckel, 1879.

Thamnitis, HarcxzL, 1879, Syst. der Medusen, p. 84.—Vannsrren, 1891, Zool. Anzeiger, Bd. 14, p. 444—BRrowNE, 1905, Proc.

Royal Soc. Edinburgh, vol. 23, p. 758.

The first described species of this genus is T hamnitis nigritella, first made known by
Forbes, 1848, under the name Bougainvillea nigritella. The first species mentioned by
Haeckel is a newly-described form, T hamnitis tetrella. T . nigritella comes from the Shetland
Islands, while 7. tetrella was obtained off the coast of Brazil. ‘

GENERIC CHARACTERS.

Margelinz with branched oral tentacles and 4 simple, radially pia,ced, marginal tentacles.

It is possible that 7 kamnitis may be simply an immature or damaged Bougainvillia
which has lost all but one marginal tentacle of each radial cluster, but we are not yet justified

in concluding that this is the case. Forbes, 1848, describes and figures the tentacle-bulbs of

T hamnatis nigritella as being bean-shaped, containing a single large ocellus (?) 6t mass of
very dark pigment, and having a single short tentacle arising from one side of the bulb, not
from the middle. Haeckel, 1879, p. 84, describes 7. tetrella as having small, pear-shaped ten-
tacle-bulbs with a single tentacle arising from the middle of each bulb. He does not mention
ocelli, but his description is brief and unaccompanied by a figure. - Further study is required
before we can be certain that T hamnitis actually exists in nature. Vanhoffen, 1891, accepts
it with some hesitation, and I share his view in this respect. ) , v

Browne, 1905 (Proc. Roy. Soc. Edinburgh,. vol. 25, p. 758), is the only recent author
who has seen a specimen of T hamnitis. He found two small, immature medusz in the Firth
of Clyde, Scotland, in September to October. They were 1 to 1.5 mm. wide and had 4 simple,
marginal tentacles. No ocelli. 4 oral tentacles 2 to 3 times dichotomously branched. No
gonads. Stomach yellow to orange, tentacle-bulbs orange. - "

“T hamnitis nigritella” Forbes, 1848 (British Naked-eyed Medusz, p. 63, plate 12,
fig. 2) is probably an immature Bougainvillia which has lost all but one tentacle in each.
marginal cluster. .

Thamnitis tetrella Haeckel.

Thamnitis tetrella, HAECKEL, 1879, Syst. der Medusen, p. 84.

Bell egg-shaped, being 6 mm. in height and 4 mm. in diameter. There are 4 radially
situated, marginal tentacles which are longer than the bell-height. FEach tentacle arises from
the middle of a large basal bulb. - An ocellus is situated at the base of each tentacle. " There
are 4 radial-canals. The manubrium is cubical with a wide quadratic base. There are 4
radially situated, oral tentacles, each of which branches dichotomously three times. The
gonads are found in 4 interradial (?) swellings upon the wall of the stomach. Color (?)
This species is found upon the coast of Brazil. ‘
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Genus LYMNOREA Péron et Lesueur.

(?) Favonia, Ptron £ LESUEUR, 1809, Hist. Gén. des Meduses, p. 16. )

Lymnorea, PEron =T LESUEUR, 1809, Ann. Mus. Hist. Nat. Paris, tome 14, p. 329.—D& -BramvirLe, 1834, Manuel d’Actinol,,
p- 290.—MavEr, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 6; 1904, Mem. Nat. Sci. Brooklyn Inst.
Museum, vol. 1, p. 10.—Acassiz and MAYER, 1902, Mem. Mus. Comp. Zool. at Harvard College, vol. 26, p. 144.

Limnorea+ T hamnostoma, Hatcxer, 1879, Syst. der Medusen, pp. 85, 86.

Limnorea+ Thamnostoma, VANHSFFEN, 1891, Zool. Anzeiger, Bd. 14, p. 445.

Macradia, Brooxs and RITTENHOUSE, 1907, Proc. Boston Soc. Nat. Hist., vol. 33, p. 437.

The oldest species of this genus is Lymnorea triedra, described by Péron and Lesueur,
and first figured by de Blainville, 1834. It occurs on the southern coast of Australia. The
figures and description leave much to be desired, but the branching oral tentacles are clearly
represented. The marginal tentacles are small and numerous.

C

GENERIC CHARACTERS! »

Margelinz with branched oral tentaclés and with 8 or more marginal tentacles which
arise separately, not in clusters, from the bell-margin. The hydroid is unknown.

Haeckel, 1879, would call medusz with 8 marginal tentacles 7 hamnostoma, and those
with 16 or more Limnorea. He introduced the spelling Limnorea, but Péron and Lesueur
spell it Lymnorea. Owing to the very incomplete description of Péron and Lesueur it is
impossible to determine whether Favonia is or is not equivalent to Lymnorea. Judging from
de Blainville’s, 1834, copy of Péron and Lesueur’s unpublished figure, it appears to be closely
allied to Lymnorea, but its relationships must remain uncertain. Favonia takes precedence
over Lymnorea, should it be equivalent, for it precedes Lymnorea in Péron and Lesueur’s

description. e

‘

Lymnorea dibalia.
Lizzia dibalia, Busch, 1851, Beobach. wirbellos. Seeth., p. 23, taf. 1, fign. 7-9. .
Thamnostoma dibalis, HArckEL, 1879, Syst. der Medusen, p. 86.—GRAEFFE, 1884, Arbeit. Zool. Inst. Wien., Bd. 5, p. 348.
Bell oval, 7 mm. high, 6 mm. wide. 8 marginal tentacles, those at the bases of the 4
radial-canals being longer than the 4 interradial tentacles. The ocelli are borne upon pro-
jections, one of which arises from each tentacle-bulb. The stomach is cubical and lack§ a
peduncle, and the throat-tube is as long as the stomach. There are 4 oral tentacles which
branch dichotomously twice. 4 swollen gonads on the interradial sides of the stomach.
Found at Trieste, Adriatic Sea, Mediterranean. Graeffe states that the mature medusz
are found in October, and the young first appear in September. -

Lymnorea macrostoma.

Thamnestoma macrostoma, Harcxzer, 1879, Syst. der Medusen, p. 86.

Bell cubical, 8 mm. high, 8 mm. wide. 8 similar marginal tentacles, each longer than the
bell-diameter. A simple, abaxial ocellus at the base of each tentacle. Stomach globular with-
out a peduncle. The throat-tube is 3 times as long as the stomach and extends beyond the
velar opening. There are 4 short, oral tentacles, each of which branches dichotomousl)_/ 6to8
times, thus giving rise to 80 to 160 terminal branches in each quadrant. 4 gonads on sides of
stomach. Color (?) Indian Ocean, Singapore.

Lyminorea ocellata Agassiz and Mayer.
Lymnorea ocellata, Acassiz, A.,and MAYER, 1902, Mem. Museum Comp. Zool. at Harvard Coll., vol. 26, p. 144, plate 2, figs. 9-12.

(3) Lymnorea triedra, PEroN &1 LESUEUR, 1809, Annal. du Mus. Hist. Nat. Paris, tome 14, p. 329; de Blainville, 1834, Man.-

Actinologie, p. 290, plate 40, fig. 2; HazckzL, 1879, Syst. der’ Medusen, p. 87.
(?) Limnorea proboscidea, Harcker, 1879, Syst. der Medusen, p. 87. )
(?) Limnorea proboscidea, BEpoT, 1901, Revue Suisse de Zool., tome 9, p. 484; Ibid., 1905, tome I3, p. I37-

The top of the bell is flat and the sides flare outward in a bell-shaped manner. The bell
is about 4 mm. in diameter and is about as high as it is broad.. The walls are thin and quite
flexible. There are about 50 short, stiff tentacles which are each about half the length of the
bell-height. These tentacles are usually carried curled upward and thetr entodermal cores are
solid and composed of vacuolated chordate cells. The basal bulbs of the tentacles are large
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and each contains a mass of red entodermal pigment. In addition to this thereis a prominent
ectodermal ocellus upon the velar side of each tentacle at a short distance ‘outward from the
basal bulb. The velum is narrow. There are 4 straight, narrow radial-canals and a slender cir-
cular vessel. The peduncle of the manubrium is wide and quadratic in cross-section and itg
* lower portion near the stomach consists of highly vacuolated, entodermal cells. The stomach is
pear-shaped and the mouth is a simple, round opening. The entire manubrium extends about
half the distance from the inner apex of the bell-cavity
to the level of the velar opening. ‘There are 4 well-
developed, radially placed, oral tentacles, each one of
which is about half as long as the height of the manu-
brium. Each oral tentacle branches dichotomously 4
times, thus giving rise to 16 distal knobs. Each knob is
thickly covered with a bristling cluster of fusiform nema-
tocyst-cells. In addition to these there are several
patches of nematocystic bristles upon the sides of the
main shaft of each oral tentacle. The gonads are devel-
oped in 4 interradial regions on the walls of the stomach.
Fi6. 83.—Lymnorea ('zceiiam, after Agassiz and The entoderm of the tentacle-bulbs and of the stomach
%z‘l’ez’t Edrl\‘frrgclzf;;“m Comp- is brick-red. The ectodermal ocelli are black. v A num-
ber of these medusz were obtained on the surface in

the lagoon of Makemo Island, Paumotus, South Pacific, on October 23, 1899.

This species may be identical with Lymnorea triedra Péron et Lesueur— L. proboscidea
Haeckel, but the published drawing of this medusa is evidently inaccurate and the description
so brief and vague that it will probably never be possible to redetermine the species. L. triedra
is described from Bass Strait, between Australia and Tasmania. :

Lymnorea borealis Mayer.

Plate 135, figs. 1 to 3.
Lymnorea borealis, MavEr, 1900, Bull. Mus. Coinp. Zool. at Harvard College, vol. 37, p. 6, figs. 16-18, plate 5.
(?) Limnorea nowegica, BrocH, 1903, Bergens Museums Aarbog, No. 11, p. 5.
(?) Cyteanda areolata, BrowNE, 1897, Proc. Zool. Soc: London, p. 817, plate 48, figs. 1,2. (Podocoryne?)

Bell 3 mm. high. Itis higher than a hemisphere and is acorn-shaped, with a low, blunt
apical projection. The bell-walls are thin. There are 32 marginal tentacles, each about half
as long as the bell-height. They are quite stiff and are carried curled upward, above the margin.
Their basal bulbs are large and densely pigmented. The velum is well developed. There are
4 straight, narrow radial-canals and a slender, simple, circular vessel. The manubrium is
slender and pyriform and mounted upon a very short, solid peduncle. It is cruciform in cross-
section. The mouth is flanked on its 4 radial corners by 4 short dichotomously branching oral
tentacles (plate 15, fig. 2). Each oral tentacle branches dichotomously twice, thus giving 4
tentacle tips in each quadrant. These tentacle tips are knob-like and armed with long spindle-
shaped nematocysts (plate 15, fig. 3) very much as are the oral tentacles of Lymnorea ocellata.

. The 4 gonads are found in four longitudina1, interradial, swollen regions in the ectoderm of the
stomach-wall. The immature eggs are transparent and give a reticulate appearance to the
surface of each gonad. The entoderm of the manubrium and fentacle-bulbs is bright-red.
There are no ocelli. )

Three specimens were taken on the surface at Eastport, Maine, on-September 19, 1898.

Broch, 19035, gives a brief description of a Lymnorea from the coast of Norway which may
be identical with this species. He states that there is a pair of very short, oral tentacles at each
of the 4 corners of the mouth and that each of these forks dichotomously twice, thus giving 8
terminal knobs at each radial corner of the mouth. There are 16 to 22 tentacles. In other
respects his description accords with that of L. orealis, allowance being made for contraction
due to preservation in Broch’s specimen. He gives no figures and does not mention the color.

Lymnorea alexandri Mayer.
Plate 15, figs. 4 to 9.

Lymnorea alexandri, MAYER, 1906, Mem. Nat. Sc¢i. Museum Brooklyn Institute, vol. 1, p. 10, plate 1, figs. 1~5a.
Mecradia, sp., Brooxs and RITTENHOUSE, 1907, Proc. Boston Soc. Nat. Hist., vol. 335 P+ 435, plate 31, fig. 8.
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Bell 4 mm. high, 3 mm. broad, with vertical sides, flat top, and thin walls. 32 §lender te}r’1-
tacles with tightly coiled ends and large basal bulbs. A black, ectodermal oceclllus’lljﬁs upor:{t le
velar side of each tentacle-bulb (plate 15, fig. ). Thf: V(\elum is Well.develope. . eh4 ra hla -
canals are straight and slender, but slightly swollen in the mid-region of t.helr'leélgtks,hw e:le
their inner sides are lined with gland-cells (plate 15, fig. 6). The manubrium is asb -s aped,
and about half as long as the depth of the befll-cawty. ) The distal part f)f the mar_ui ruém ?1 -
jacent to the points of entrance of tbe 4 ra'dlal—ca‘nals 18 com}?osed of highly vacuo ate lce s.
The mid-region of the manubrium is cr'uc1form'm cross-section and the mature ge}rlllFa pr}(l)-
ducts are found in the ectoderm of the 4 interradial sides of the stomach. The mou}t~1 1sd:atht e
extremity of a short neck and is surrounded by 4 oral tentacles, each of Whlcb brizlnc es : 1ch ot-
omously 3 times and terminates in 8 nematocyst-bearing knobs, making in a 3?1 of t else
knobs surrounding the mouth (plate 15, fig. 5). The entoderm of the manubrium and tentacle-
bulbs is dull, flesh-colored pink. Inthe youngest medusa seen the bell was 0.6 mm. in (1ilaén¢;ic)er
and had only 4 oral tentacle-knobs, 4 marginal tentacles, ar'ld 4 rudimentary tentacle- hu s.
This is one of the most abundant medusz upon the surface in summer, among the Bah ama
Islands. A single specimen was found at Tortugas, Florida, in July, 1g05. Named in onor
of Dr. Alexander Agassiz.

Genus BOUGAINVILLIA Lesson, 1836.
Cyanea bougainvillii, LEsS.ON, 1/850, Voyage de la.Coguille, Zool., tom. 2, part. 2, ze div., p. 118, plate 14, Zoophytes, figs. 3,

'D’ 11?” DI:/’ D"I;‘ 1836, Ann. des Sci. Nat., Zool., sér. 2, tom. §, p. 262. .
]Is;faiz;)iizcz:;e:%missg, ZMe?‘téns), 1‘835, Mém. Aéad. Ir;lpérialé des Sci. St. Pétersbourg, Sci. Nat:, sér. l6, tome z,op.zzg.—Pre-

gmcgpied by Oxen, 1817, fo_rhMI\(I:ll]:ssa.—zd&;}fo;;‘., 12‘19, Mem. Amer. Acad., Ne\rv Series, vol. 4, p. 250.
gzzgﬁ:z::g:s: igi::xi’, 31[18.?81’8]63::'“(;@':.aNZt:eI?I?st. U.Ss, ‘;olf.' 4 p 344 —AGass1z, A., 1865, North Amer. Acal., p. 152.
Linusa (youn%fzedusi),llé]'.&ncsrcirt., ézzgﬁ i}irirs.egerpl.\d;e:‘usen, p- 8o. |
Z’Ialf;:;nrir;lel’ia, I-;;::uzunj?éw}: Wissen. l\/iezresluntdersugl?b. aufé—ielggﬁgf, Ll-fl[ziltolg , ?:t.P ?,Ig:ﬂ.f; 3.
gizﬂzz;gﬁi’ ?}4:;;;21,95 95;:1;;518‘(12’:;1&1;;’ ‘}Zﬁ-g.e;, ’po i%.—PHALLEZ’, 1905, Com;it._Rend.Acad. Sci. Paris, tom. 140, p. 457-
Margelis, StzeNnsTrUF, 1850, Videnskab. Meddel. fra den Nat. For., Kjsbenhavn, Nr. 1-3, p. 35-

3 1 — . 1, p. 155 —HAECKEL,
; z .» 1863, Cont. Nat. Hist. U. S., vol. 4, p. 344—Acass1z, A, 1865, North Amer. Acal, p
Mﬂrgez;;’7?l;§§72iz’djgr,l\Idedz\;serf, p- 87.—HARTLAU'B’, 1897,1Wissenschaft. Meeresuntersuch. Biol. Anstalt auf Helgoland, Bd. 2,
2 . A

Heft 1, Abt. 2, pp. 4.72,};.7?1. U.S. B F Fisheries, vel. 24, pr 57
invillia, HARGITT, 1904, Bull. U. 8. Bureau of Fisheries, vol. 24, p. 37.
g:ﬁz;’::?u:a: GERD, 1é92, Zc’)ol. Anzeiger, Bd. 135, p. 312, § fign. (cell-division, development of morula).

\,4 ; GENERIC CHARACTERS.

 Margelinz with 4 radially placed clusters
~of miarginal tentacles, the tentacles of each
cluster being all of one kind and similar in
structure each to each. Hydroid: Bougain-
villza. ,

There are 4 radially placed, dichoto-
mously branching, oral tentacles, a quadratic
manubrium, 4 radial-canals, and gonads on
the interradial or adradial sides of the stom-
ach as in other Bougainvillidi. '

The type species of the genusis Bougain-
villia macloviana Lesson, 1836, from the Falk-
land Islands. This medusa was first described
and figured by Lesson, in 1330, under the
name Cyaneabougarnvillii. Th}e generic name
“Cyanea” was, however, previously used by
Péron and Lesueur, 1809, for Discomedusz.

Fr6. 84.—Bougainvillia “muscus,” after Allman, in Ray Also the name HZ.PPOCT‘?T.W Of Brandt (Mer-

Society, 18711872 tens), 1835, was preoccupied in 1817 by Oken

for Mollusca and can not be applied to Medusz. It therefore becomes necessary to adopt
the generic name Bougainvillia. <
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The name “Margelis” was first proposed by Steenstrup, 1850, and applied to designate
Margelis principis of the North Sea, and this name was adopted by Agassiz and Haeckel.
They would designate “Margelis” as being similar to Bougainvillia, but with a manubrium
having a narrow base devoid of a peduncle and with the 4 radial-canals opening close together
into _the 4 corners of the narrow stomach.  Bougainvillia, on the other hand, they would
restrict to designate medusz with a wide quadratic stomach and often with a peduncle, the
4 radial-canals arising far apart from the 4 corners of the wide cruciform stomach. While
these distinctions serve admirably to distinguish “Margelis” principis or “M.” carolinensis
from Bougainvillia superciliaris, they fail completely to classify medusz in which the manu-
brium is of moderate width, neither wide nor narrow. It is my object to retain only positive,

Fi6. 85.—Bougainvillia “fruticosa,” after Allman, in Ray Society, 1871-72.

not relative, characters as of generic value. It is futile and confusing to attempt to separate
genera upon such intergrading differences as ““wide or narrow stomach,” ““long or short manu-
brium,” etc., for we generally find that species will be discovered allied evidently to both these
so-called “genera,” but strictly intermediate in essential characters. Bougainvillia takes
precedence over Margelis and should therefore supplant it. -

Fgrbe.zs,. 1848, introduced the spelling Bougainvillea, but Lesson’s original proposition is
Bougaln‘vzllza. ) :
Haeckel, 1879, p. 9o, confuses the hydroid of Bougainvillia with Eudendrium, but in

Eudem?rnfm' no free medusz are produced and there are other distinctions separating it from
Bougainvillia.
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Nemopsis is separated from Bougainuillia by the tentacles, composing its 4 radially
situated, marginal clusters, being of two distinct kinds (clubbed and simple-ended). The mar-
ginal tentacles of Bougainvillia are all of one sort and do not terminate in knobs. Vanhiffen,
1891, shows that we can not separate Nemopsis from Bougainvillia upon the mere length of the
radial pouches of its stomach, for some medusz of Bougainvillia display pouches of consider-
able length. ‘

: Tabular Synopsis of the Meduse of Bougainvillia.

~

B.macloviana| B.principis= | B. fulva B. britannica | B. superciliaris | B. dinema B.multicilia=
Lesson. Margelis Agassizand | TForbes. L.Agassiz. Greene Lizusa
principis Mayer. =B.super- multicilia
Steenstrup. . ciliaris (?)* |  Haeckel.f

Shape and size| Cylindrical, | Nearly spheri-| Cylindrical, | High, dome- | Dome-like, with Dome-like, 0.75 spherical.
of bell in withround-| cal. 7wide, | with flatly like. Thick- |  bulging withbulging| 6 high, 5
mm. edtop. 15 6 high. rounded walled. sides. 10 sides. 12 wide.

high, 13 top. 14 high, 10 high, 8 Thin uni-
wide. high, 11 wide. wide. form bell-
wide. ' walls.

Number of 35to 65in 25to30insin-| 15to20insin-| 16t020. Very| 1o to 13. 1oto12 (?) | 10to 13
tentacles double row.,  gle row. ° gle row. short, in 32 in the Only 2 per-
upon each - single row. variety fect tenta-
of the 4 mar- B. aurea. cles seen.
ginal bulbs. <L

Shape of mar- | V-shaped. Long, linear; | Epaulet- Epaulet- Elongate, oval | Kidney- Kidney-
ginal bulbs. wider than shaped. shaped. basal bulbs, shaped. shaped.

spaces be- of small size.
tween them.,| '

Shape and Small, cubical. Short, wide. | Wide. Half | 4-sided,wide, | Wide, 4-sided, | Small, balloon-| Globular to
size of man-  On broad, 4-sided. aslong as urn-shaped.| and flask- shaped, flask-shaped
ubrium. conical Only one- depth of No pedun- shaped. g-sided, with con-

: peduncle. third aslongl  bell-cavity. cle. Only Mounted on hardly one- stricted
asdepth of No pedun- about half - peduncle 1.5 fourth as base. No
bell-cavity. cle. . aslong as to two-thirds longasbell-| peduncle.

’ depth of |” aslongas height.
bell-cavity. depth of bell- - o
o cavity. »

Number of 6to7times. | 4to3times. | 8 times. 6to7times. | About 5 times. | 4to §times. | Simple, un-
dichotomous| 7 times in branched.
branchings the variety
of each of B. aurea.
the 4 oral

" tentacles.

Character of | 4 wide, folded,| 4 spherical, 8 adradial. 8§ adradial. 4 interradial. sinterradial. | 8 adradial.

gonads. interradial interradial. No planule} Planule
swellings. remain develop in
attached to capsules
~ stomach. upon sides of
‘ stomach.

Color. Stomachand | ? Stomach and | Stomach and | Stomach and | Stomach and | Stomach light-
tentacle- tentacle- tentacle- tentacle- tentacle- yellow.
bulbs yel- bulbs bulbs bulbsrosin- bulbs yel- Tentacle-
low. Gon- orange,yel-|  golden-yel- yellow to low. Ocelli bulbs
ads and low,brown-| low. Ocelli reddish- black. orange-
ocelli ish-yellow. black. brown. Ocel- yellow.
brownish- Ocelli 1i black. Ocelli dark-
black. black. red.

Where found. | Falkland North Sea, Tropical North Atlantic| Arctic Ocean, | East coast of | Straits of

” Islands, coast of Pacific, coasts of | morthern Ireland. Gibraltar.
South At- Scotland. Fiji to Europe and coasts of
lantic. Malay America. Europe and
Archipelago. America.
Hydroid. Unknown. Unknown. Unknown. Hydroid has | B.superciliaris.
. been com- N
monly call- )
ed B.“ra-
mosa.” |

*This medusa appears to be B. superciliaris which has lost some tentacles. B. aurea, Linko, 1904, is probably a variety of
B. superciliaris from Arctic Ocean.
+An immature medusa ?
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The definitions of Bougainvillia and Nemopsis here proposed are identical with those of

Hargitt, 19

Species of B

4, P. 37.

ougainvi
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llia are widely distributed in all seas, but are especially abundant in

the cold waters of the northern hemisphere, a remarkably large number being found in the
North Sea near Helgoland, by Hartlaub, 1897. Many of the species are very closely related
and their distinctions may be due in .part to environmental influences. Hallez found that

T abular Synopsis of the Meduse of Bougainvillia.—Continued.

B.platygaster | B. xantha B. carolinen- | B. niobe B.pyramidata | B.nordgaardii| B. flavida
Haeckel. Hartlaub sis= Hip- Mayer. = Hippo- = Margelis Hartlaub,
pocrene crene pyra- nordgaardii
carolinensis midata Browne.
-McCrady. Forbes.

Shape and size| Cubical. Dome-like, Dome-like. Cylindrical, | Semi-globular. | Oval. 4 high, | Oval. 3 wide,)
of bell in 12 high, 12} walls very Very thick with flatly- 6 high, 6 wide. 4 wide. 2 high.
mm. wide. thick. 6 walls. 4 rounded Walls thick. Walls only Walls thick |

high, s wide,  high, 4 wide. apex. 6.75 fairly thick.
. high, 4.8 .
wide. Bell-
walls thick.

Number of 10to12 9 to 1o 7 to 9 very 8 6to8 5 to7. No Not more than|
tentacles long and - ocelli.
upon each slender. —~
of the 4 mar-|
ginal bulbs.

Shape of mar-| Triangular, | Small,ovalto | Small, thick, | Small, oval. Small, globular.| Small, globu- | Swollen, fairly
ginal bulbs.|  wider than globular. bulbous. lar. large, bul-

: spaces be- bous.
tween them.

Shape\arid size| Flat, 4-sided. | Spindle-shap- | Narrow, Flask-shaped. | Flat, cruciform, | Half aslongas| Small, conical,
of manu- No pedun- ed. Noped-| widestnear Cruciform mounted depth of about half
brium. cle. uncle. mouth. in cross- upon pedun- bell-cavity. as long as

Half as long]  section. cle. depth of

as depth of Half as long| bell-cavity.
N bell-cavity. as depth of No pedun-
- bell-cavity. |.. ) cle.

Number of di- | 3 or 4times. | Aboutzorg | 2 times. 4 times. 2 times. 4or 5times. | 3 times.
chotomous times.
branchings N
of each of
the 4 oral -
tentacles. ’

Character of | 4interradial. | 4 interradial. | 4interradial. | Medusa-buds | Gonadson base 4interradial. | 4 interradial.
gonads. - arisefrom8| and lobes of

adradial stomach.
sides of
stomach.

Color. Stomach and | Stomach and | Variable, us- | Stomach and | Stomach and Gonads and | Stomach and
tentacle- tentacle- ually stom- tentacle- tentacle- tentacle- tentacle-
bulbs red- bulbs gold- ach and bulbsrosin- bulbs orange bulbs yel- bulbs
dish-yellow.| en-yellow, tentacle- yellow. to yellow to lowish~ orange-yel-
Ocelli ? reddish-yel-|  bulbs green reddish- brown (in low. Ocelli

low. Ocelli or green and brown. formalin). black.
small, red. Ocelli No ocelli.

brownish- black.

violet.

Where found. | Eastern parts | Helgoland, Atlantic coast | Bahama West coastof | Near Bergen, | Helgoland,

. of tropical German of United Islands, Scotland, Norway. German
Atlantic. Ocean. States, tropical south of Ocean,
Cape Verde,| Woods Atlantic. Ireland. August to
. Canary Hole to September.
Islands. Tortugas.
Hydroid. Unknown. Unknown. Hydroid: B. | Unknown.- | Unknown. Unknown. Hydroid: B.
carolinensis.| flavida
Hartlaub.

*Medusa allied to B. flavida.
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B. fruticosa Allman is a form of B. ramosa Van Benec_len, which grows in ag%tated water.
The observations of Graeffe, 1884 (Arbeit. Zool. Inst. Wien., Bd. 5, p..34,9), are interesting in
the same connection, for he found that five distinct forms of Bougamwll‘za medusa arise from
a hydroid apparently identical with Bougainvillia muscus Allman. It is therefore probable
that many of our so-called “species” of Bougainvillia are merely environmental races. The
hydroids of most of them remain unknown, or are not assocmt'ed with any known medusa,
and many of the species are imperfectly described. The following descriptions must be con-
sidered as only tentative attempts to unravel the confusion which prevails at present and
which can not be dissipated until the hydroids of all or most of the species are discovered.

Haeckel’s 1879, genus “‘ Lizusa” appears to apply only to immature specimens of Bou-
gainvillia in which the oral tentacles have not yet‘become branched.

T abular Synopsis of the Meduse of Bougainvillia. *—Continued.

B.autumnalis | B. prolifera= B.maniculata | B.rugosa B. trinema= | B.frondosa
Hartlaub=B.| Lizusa prolif~ | Haeckel. Clarke. Margelis tri-| Mayer.
ibbsi . n Len- nema von
gbbat Mayer th;arllf‘g)d . Lendenfeld.
nd size | Dome-like. Dome-like. Nearly spherical.| Pyriform. Oval.. Dome-like with
Sh:?l::lliimm. 2.5high, 2 3 high, 2.5 1.5high, 1.5 1.5 high. 3 wide. ver’_ucal sides.
wide. wide. wide. 2 high, 1.25
Thick walls. Thin walls. wide. Walls
. thick.
Number of ten- | 3to 6 5 4 short, finger- | 3 3 2. No ocelli.
tacles upon shaped. y
eachofthe 4 .
marginal
bulbs. . .
Shape of mar- | Rounded,bul- | Large, “scrota- | Small, globular. | Small, globular.| Small. Srilall, \.mthout
ginal bulbs. bous, fairly shaped.” > ocelli.
large.
size | Short urn-shap- | Small, nearly Flask-shaped. | Short, thick, Small. Cruciform, short,
Sl;;ii:;fbrium. ed, wide, 4-P cubical. Narrow base, flask-shaped. thick, flask-
sided. Not spherical shaped. Half
half aslong as stomach. - as long as depth
depth of bell- Long, conical - of bell-cavity.
cavity. No throat.
peduncle.
i- . imes. Simple un- Twice. Only Unbranched, Eachendsinj | 2 or 3 times.
Ntnhl(?tzrnfjudsl zors e bfanched. tips branched.| simple. branches.
branchings of _
eachof the 4
oral-tentacles. ) ) \ .
Character of 4 interradial. Medusa-buds on| 4 interradial. Not developed | ? Not developed.| 8 adradial .1 Plan-
gonads. sides of stom- (immature).. . ulz develop
ach. upon sides of
stomach.
- ch and Stomach and Stomach and Stomach and Stomach and ten-
Color St(l))iavsi .gr’;zi- S'[::J:a?le-bulb s| tentacle-bulbs tentacle-bulbs|  tentacle-bulbs ta.cle.-'Pulb s
‘ tacle-bulbs brown. violet-gray. yellow,brown.|  dark-yellow. pinkish-white.
yellowish~ Tentacle-tips
greenish -yel- turquoise.
low. Ocelli
blaclk. .
Where found. | Newport, United| Port Jackson, Mediterranean. Virginia_to South| Port Jackson, | Tortugas.
States. Helgo-| New South Carolina, New South
land, German Wales, March Atlant_lc coast Wak,s, Aus-
Ocean. Aug- to April. of United tralia.
, ust to Novem- States.
' ber,and off
British coasts.
Hydroid. Hydroid un- Animmature Unknown. Hydroid: B. Unknown. Unknown.
known. form? Un- . rugosa Clarke.
. known.

*For B. obscura Bonnevie and B. glorietta Torrey, see-text.
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There is considerable variability in coloration among individuals of the same species in
many forms of Bougainuillia. The preceding tables present a synopsis of the so-called
“species,” although it is probable that some of the small medusz listed near the end are
only the young of those described-higher up on the table.

Gerd, 1892, finds that the segmentation in the egg of Bougarnuillia is at first total and
equal and a central segmentation cavity is formed. Then the cells divide tangentially and
the nuclei take up a peripheral position. Later there is multipolar ingression into the segmen-
tation cavity and thus a solid morula is formed, having all cells similar each to each. The
peripheral layer of cells forms the ectoderm of the planula larva. Before the formation of the

ectoderm the cell boundaries become indistinct as in Turritopsis, but later they reestablish
themselves.

Bougainvillia macloviana Lesson. ~

_ Cyanea bougainvillii, LEsson, 1830, Voyage de la Coguille, Zool., tome 2, part 2, 2d div., Zoophytes, p. 118, plate 14, figs. 3,
D_DIII

Bougainvillea macloviana, Lesson, 1843, Hist. Zooph Acal., p. 290.—Acassiz, L., 1862, Cont. Nat. Hist. U. 8., vol. 4, p. 344.
Hzppocrme macloviana, HarckrL, 1879, Syst. der Medusen, p. 9o, taf. 5, fign. 1, 2.—BROWNE, 1902, Annals and Mag Nat. Hist.,

ser. 7, vol. 9, p. 278 —BEDOT, 1903, Revue Suisse de Zool., tome 13, p. 135 (hterature 1830-50).

Adult medusa.—Unmbrella a littdle higher than broad, about 15 mm. high, with a quad-
rangular margin, and with longitudinal furrows on the exumbrella. There are 4 V- -shaped,
rad1ally situated tentacle-bulbs, each giving rise to about 35 to 65 tentacles arranged in a
double row. Thereis a single ocellus at the base of every tentacle. The stomach is small, cubi-
cal, and situated upon a broad, cone-shaped peduncle. 4 narrow, perradial lobes extend out-
Ward from the stomach along the whole length of the peduncle. - The mouth is small, with 4
short, perradial lips placed at a point about two-thirds down the depth of the umbrella-cavity.
There -are 4 closely and thickly branched tentacles, each with 8o to 100 terminal branches
ending in knob-like clusters of nematocysts. The gonads are developed upon the interradial
sides of the stomach and extend over the sides of the perradial lobes of the stomach, hang-
ing down in a folded band from the peduncle. The stomach and tentacle-bulbs are yellow
while the gonads and ocelli are brownish to black. This species is abundant at the Falkland
Islands. Mature specimens were recently obtained by Vallentin between November and

February at Stanley Harbor and described by Browne. Haeckel’s specimens appear to
have been immature. 0

Bougainvillia principis.
Margelis principis, StsensTRUP, 1850, Vidensk. Meddel. Nat. For. Kjsbenhava, p. 35- )
Bougainvillea fruticosa+ B. Allmani, RoMangs, 187677, Journal Linnean Soc. London, Zool., vols. 12, 13, pp. 526, 190.

Margelis principis, Haxckzr, 1879, Syst. der Medusen, p. 88, taf. 6, fign. 14-16.—BrownE, 1895, Proc. and Trans. Liverpool
Biol. Soc., vol. g, p.266.

Bell nearly spherical, 6 to 7 mm. wide, 5.6 mm. high. Bell-walls only moderately thick
and quite uniform. 4 marginal clusters of tentacles. Each cluster arises from an epaulet-
shaped base, and contains 25 to 30 short tentacles, shorter than the bell-radius. There is an
ectodermal ocellus on the velar side of each tentacle near its base. The basal epaulets of the
tentacles are somewhat wider than the interradial parts.of the margin between them.

The stomach is short, swollen, and without a peduncle. It is not half as long as the depth
of the bell-cavity, and its interradial sides are occupied by 4 swollen gonads. The 4 oral
tentacles each branch dichotomously 4 to 5 times, thus giving 20 to 30 knob-shaped, terminal
branches in each quadrant. Color ()

Found off the eastern coast of Scotland and in the North Sea, at Far-Oer Island.

The hydroid is unknown.

This medusa is distinguished by its short stomach and the remarkable length of its mar-
ginal tentacle-epaulets, which are linear, not triangular, in outline.

Bougainvillia fulva Agassiz and Mayer.

Bougainvillea fulva, Acassiz, A., and MAaYER, 1899, Bull, Mus. Comp. Zool. at Harvard College, vol. 32, p. 162, plate 2, fig. 6;
Ibid., 1902, Mem. Mus. Comp. Zool. at Harvard Coll., vol. 26, p. 145, plate 2, fig. 8.—Maas, 1905, Craspedoten
Medusen der Siboga Exped., Monog. 10, p. 10, taf. 1, fig. 8; taf. 2, fign. 9, 10; 1906, Revue Suisse de Zool., tome 14,

p- 87, plate z, figs. 4, 5—Bicerow, H. B., 1909, Mem. Mus. Comp. Zool. at Harvard College, vol. 37, p. 195, plates 6
and 44. .
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The mature medusa is described by Maas, Dr. Agassiz and his assistant having found only
immature specimens.

M ature medusa.—Bell 8 to 14 mm. high, with thick, vertical sides and flatly rounded top,
4 radially placed clusters of marginal tentacles with about 15 to 20 tentacles in each cluster.
These tentacles are not half as long as the bell-height and are clavate and flexible. There is
an ocellus on the velar (inner) side of the base of each tentacle. There are 4 straight radial-
canals which widen as they join the 4 corners of the stomach. -The manubrium is wide at its
base and lacks a peduncle. It is about half as long as the bell-height. The 4 oral tentacles
branch dichotomously 8 times, and their tips end in knob-like expansions, armed with bristling
nematocysts. There are thus 256 tips to the oral tentacles in each quadrant.

There are 8 gonads, 2 upon each interradial side of the stomach. These gonads are dis-
tinctly separated in the 4 principal radii.

The entoderm of the stomach and tentacle-bulbs is orange-yellow or yellowish-green to
brownish-yellow. The gonads are dark-yellow to brown. This medusa is abundant over the
western parts of the tropical Pacific, Fiji, Ellice Islands, Malay Archipelago West Coast of
Mexico, Acapulco Harbor. - ‘

Bougainvillia britannica Forbes.

Plate 17, fig. 8.

Hippocrene britannica, ForBEs, 1841, Annals and Mag. Nat. Hist., vol. 7, p. 84, plate 1, fig. 2.

Bougainvillea britannica, ForRBES, 1848, British Naked-eyed Medusz, p. 62, plate 12, fig. 1. )

Eudendrium ramosum, VaN BENEDEN, 1844, Mém. Acad. Belgique, tome 17, p. 56, planche 4; 1866, Fauna Littor. Belgique,
p- 112, plates 6, 7.

Bougainvillea ramosa, ALLMAN, 1871, Monog. Tub. Hydr., p. 311, plate 9, figs. 5~7 (hydroid and medusa).—~Bozum, 1878,
Jena. Zeitsch. fiir Naturw., Bd. 12, p. 189, taf. 6, fig. 6.

Margelts ramosa, HAECKEL, 1879, Syst. der Medusen, p. 88.

(?) Lizusa octocilia (young medusa), Harckez, Ibid., p. 8o. ) .

Bougainvillia ramosa, WeisManw, 1883, Entstehung Sexualzellen bei Hydromedusen, Jena, pp. 113, 218.—~Birrarp, 1906, Bull.
Mus. Hist. Nat. Paris, No. 5, p. 330. . ’

(?) Bougainvillia ramosa, PrcteT, 1893, Revue Suisse Zool., tome 1, p. 11 (hydroid from Amboina, Malay Archipelago).

Lizusa octocilia Dalyell=Bougainvillia ramosa Bthm, Harriaue, 1894, Wissen. Meeresuntersuch. Komm. Meere Kiel,
Helgoland, Neue Folge, Bd. 1, p. 190. .

Margelis britannica (Forbes), BrRownE, 1895, Trans. Liverpool Biol. Soc., vol. 9, p. 267. -

Bougainvillia ramosa, BrowNE, 1898, Journ. Marine Biol. Assoc., N. 8., vol. g, p. 187 (hydroid).

Margelis ramosa, BEDOT, 1903, Revue Suisse de Zool., tome 13, p. 138 (citation of papers to- 1850)-

Margelis britannica, BROWNE, 190§, Proc. Roy. Soc. Edinburgh, vol. 25, p. 754.

Bougainvillia benedenii, BonNEVIE, 1898, Zeit. fiir wissen. Zool., Bd. 63, p. 484, taf. 26, fign. 34, 35 (degenerating hydroid).

» Bougaiﬂviélia obscura, Bonnevie, 1898, Bergens Museums Aarbog, No. 5, p. 7 (perisarc unringed, 15 tentacles of various
lengths). ’ ~ -

Bougainvillia bella, HarTLAUB, 1897, Wissen. Meeresuntersuch. Kommis. Meere Kiel, Helgoland, Neue Folge, Bd. 2, p. 470,
taf. 15, fig. 7; taf. 16a, figs. 6, 11=DB. britannica, Forbes, Hartlaub, 1904, Ibid., Bd. 5, p. 103..

(? ?) Bougainvillia muscus, THORNELY, 1900, Zoological Results, A. Willey, Part 4; p. 452 (hydroid from tropical Pacific).

Bell about 12'mm. high and 10 mm. wide. High, dome-like, rounded, with very thick
walls. Each of the 4 radially placed, marginal tentacle-bulbs gives rise to 16 to 24 short
tentacles, about one-fourth as long as the bell-diameter. Each tentacle is provided with a
basal ocellus on its inner (velar) side. The ocelli are black in the adult, but may be red in
the young medusa. ‘

4 quite wide radial-canals. Manubrium short and wide without a peduncle. The 4

_oral tentacles branch dichotomously 6 to 7 times. There are 8 adradial gonads in the ecto-
derm on the sides of the stomach. The ripe eggs are not inclosed in nematocyst capsules

Distinctions between B. britannica and B. superciliaris.

Marginal tenta-
cles in each of
the 4 radial

Character of
stomach.

Character of gonads.

Color.

Length of mar-
- ginal tentacles
in terms of

Forbes.

planule on sides of
stomach. '

clusters. - bell-radius (r).
.B. superciliaris 10 t0 1§ Mounted on:short, | 4 wide interradial. The | Rosin-yellow to | 1.5 to 27
L. Agassiz. 4-sided, prismat- eggs develop into plan- | . reddish-brown.
) ic peduncle. ulz on sides of
‘ ) stomach.
B. britannica 16 to 24 No peduncle. 8 narrow adradial. No | Golden-yellow. 0.5 r—
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and do not develop into planule while still attached to the medusa. - The entoderm of the
stomach and tentacle-bulbs is golden-yellow. This species is found off the North Atlantic
coasts of France, Great Britain, and Germany. It was taken by Hartlaub at Helgoland,
German Ocean, in June, and by Browne in the Firth of Clyde, Scotland, in June and July.
1 found a single mature specimen in the harbor of Eastport,
Maine, on September 19, 1898. It appears, therefore, to be
widely distributed over the North Atlantic. Pictet, 1893, states
that he identifies the hydroid of this form flom Amboma,
Malay Archipelago.
The hydroid of B. britannica has been commonly called
B. ramosum, and has been well described by Van Beneden and
Allman. The stems are much branched and are 25 to 75 mm.
high; the ultimate branches are for the most part alternate.
The hydrorhiza is branched and root-like, the branches not
anastomosing. The perisarc of the stems exhibits shallow annu-
lations at the origin of the branches. The perisarc extends in
a cup-like form over the sides of the hydranths almost to the
bases of the tentacles, so that the hydranth may be almost
completely withdrawn into the hollow of the cup. There are
about 12 tentacles which are filiform and not very long and
arise in a single zone at the tbase of the conical hypostome.
The tentacles are carried nearly straight, with every alter-
nate one elevated and depressed. The medusa-buds are borne
singly on moderately long pedicels which arise from the bases
of the hydranths upon the terminal branches of the stems.
There are 1 to 2 medusa-buds at the base of each. hydranth.
When set free the medusa has a bell higher than a-hemisphere,
with fairly thick walls. There are 8 margmal tentacles, 2 in
Fic. 86.—Hydroid of Bougaimvilia each radial cluster, and 4 short-knobbed, oral tentacles.
britannica, after Allman, i Ray  Browne, 1898, had a hydroid of this species 'from the Eddy-
o, 1T stone, English Channel, whichliberated 4,450 medusz in 3 days.
Wiesman, 1333, finds that the germ-cells of both sexes ériginate in the ectoderm of the
manubrium of the budding medusa “and they' do'not wander from their place of origin, but
remain there and become mature in the free- sw1mrnmg medusa

Bougamvﬂha superciliaris L. Agasslz.

/ Plate 17, fig. 1. -

Hippocrene bougainvillii, GouL, 1841 Report on Invertebrates of Massachusetts, p.'348.  ~ :

Hippocrene superciliaris, Acassiz, L, 1849, Mem. Amer. Acad., New Series, vol. 4, p. 250, plates 1-3; 53 ﬁgs —STIMPSON, 1853,
Maine Invert. Grand Manan, p. 11.

Bougainvillia superciliaris, Acassiz, L., 1862, Cont. Nat. Hist. U.S., vol. 4, pp 7.89, 291, figs- 37-39; p. 344., plate 27, figs. 1-7.—
Agassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. 9, p. 97, ﬁgs 24,25; 1865, North Amer. Acal., p. 153, figs. 232—240—
VERRILL, 1873, Report Commiss. Fish and Fxsherles U. S., for 1871~72, pp- 328, 733, plate 37, ﬁg 276.

Hippocrene superciliaris, HarcxEL, 1879, Syst. der Medusen, p. 92.

Bougainvillea superciliaris, WaGNER, 1885, Wirbellosen des Weissen Meeres, p. 73, taf. 2, fign. 5, 8, 9; non 6, 7.—LEVINSEN,
1893, Vid. Meddel. Nat. For. Kjobenhavn, ser. 5, Bd. 4, p. 144—Maas, 1893, Ergeb. der Plankton Exped:, Bd, 2, K. c:,

p- 69.—HartrAUEB, 1897, Wissen. Meeresuntersuch. auf Helgoland, Heft 1, Abt. 2P 466 taf. xvig, fign. 1, 35, 7-9, 12;

taf. xvid, fig. 35 taf. xvic, fign. 3, 4, 11-13; taf. xv, fig. 1.

Hippocrene superciliaris, ScHLATER, 1891, Révue des Sci. Naturelles, St. Pétersbourg, tome 2, p. 342.—BI1rULA, 1896, Annuaire
du Mus. Zool. de ’Acad. Impériale des Sci., St. Petersbourg, tome 1, No, 4, pp- 339, 339 —GRONBERG, 1898, Zoolog.
Jahrb., Abth. Syst., Bd. 11, p. 462, taf. 27, fign. 5, 6

Hippocrene :uperczlmrxs—i-H aurea, LINKo, 1904, Zool. Anzeiger, Bd 28, p. 116 1900, Mém. Acad Sci. St. Petersbourg,
sér. 8, tome 10, No. 3, p. 6, taf. 1, fign. 13-18, taf. 2, fign. 19-21 (hxstology of ‘the ocelli).

Bougainvillia superciliaris, HARGITT, 1904, Bull. U. S Bureau of Fisheries, vol. 24, p. 40, I fig.

Bougainvillia superciliarss, NuTTING, 1901, Bull. U. S. Fish Commission, vol. 19, pp. 330, 376, fig. 9o. /

Bougainvillea paradoxica, MERESCHROWSKY, 1879, Annals and Mag. Nat. Hist., ser. 5, vol. 3, p. 177, plate 20.

(?) Hippocrene bougainvillii, BRANDT, 1834, Récueil Actes séances publiques Acad. Imp. Sci. St. Pétersbourg, p. 29 (of the
“separate”); 1853, Mém. Acad. Imp. Sci. St. Pétersbourg, sér. 6, vol. 4, part 2, p. 393, plate 20=Bougainvillea mertensii,
L. Agassw, 1862.

Adult medusa.—Bell about 10 mm. in height and about same in diameter. Gelatinous
substance very thick, so that bell-cavity is only about half as deep as the bell-height. There
are 4 clusters of marglnal tentacles which .are situated at the bases of the 4 radial-canals.

%
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Each cluster of tentacles arises from a large bulbous swelling upon the bell-margin. There
are 10 to 15 tentacles in each cluster. The tentacles are highly contractile and are normally
about two-thirds as long as the bell-diameter. There is a single, very dark-brown ocellus
within the ectoderm of the inner- (velar) side of the base of each tentacle. The velum is well
developed. There are 4 straight, narrow radial-canals, which arise from the 4 radial corners
of the stomach. The stomach is wide and quadratlc in cross-section and flask-shaped in
longitudinal outline.. It is mounted upon a 4-sided peduncle which is about half as long as
the stomach itself. There are 4 radial]y situated; oral tentacles, each of which branches dichot-
omously about 5 times. The mouth is situated at the extremity of a short, simple tube and
the lips are not prominent. The mature genital products are situated within the ectoderm
of the 4 interradial sides of the stomach. There are thus 4 interradial gonads, above the zone
of the oral tentacles. This species is thus separated from B. bella by having 4 interradial

- instead of 8 adradial gonads. In the female, according to Hartlaub, 1897, the large eggs

may be seen lying within the ectoderm close to the: supporting lamella.” As they grow larger
they approach the surface, and finally become inclosed in epithelial, nematocyst-bearing
capsules, derived from the ectoderm cells of the stomach-wall. These capsules finally protrude
from the sides of the manubrium, but each one remains attached to it by a narrow stalk. In
this situation the egg develops into a planula which finally breaks through the walls of the

capsule and escapes into the water. Hartlaub

showed that although the large eggs were found
“in the éctoderm they were derived from the entoderm

medusa the supporting lamella does not completely
separate the ectoderm from the entoderm, and the
egg-cells then migrate from the entoderm into the
~ectoderm (see Hartlaub, 1897, pp. 469—470).* The
sperm originates in the ectoderm and there develops
without migration.
The entoderm of the manubrium and tentacle-
“bulbs is rosin-yellow or reddish-brown, and the
gelatinous substance of the bell often has a decided
yellow1sh tinge.

Hya’rozd and young medusa.—The hydroid is

usually found attached to rocks, and lives in the

Fie. 87.—Bougainvillia superciliaris, after L. Agassiz )y rest sea-water. It grows in clusters, not more than
in Mem. Amer. Acad. Arts and Sci,, ) . . . .

1849. Side view of medusa. 50 mm. high. The stems give rise to primary and

N secondary branches, which arise somewhat irregu-

larly; though more or less alternately and spirally. The base of every branch is ringed with from

5to 10 annulations. The chitinous sheath which incloses the stem thins out as it passes on to

the polypites and disappears entitely below the circlet of tentacles. Each polypite has from 13

to 20 long, slender tentacles which arise from a single circlet near the distal end of the polypite.

Each tentacle is ringed at regular intervals by clusters of nematocyst-cells. The medusa-

buds arise singly and somewhat irregularly from the sides of the stem, near the proximal

bases of the polypites. Each medusa-bud is inclosed in a thin capsule formed from the

chitinous ectosarc of the stem. When set free the young medusa usually has 8 marginal

tentacles, 2 at the base of each radial tube. The young tentacles are each provided with a

centripetal, ectodermal ocellus. The manubrium is short and tubular and there are 4 short,

knob-shaped, unbranched, oral tentacles.

In common with other Arctic medusz this species appears upon the southern coast of
New. England early in April and soon disappears. It 1s found throughout the summer,
however, north of Cape Cod, and mature individuals are occasionally taken at Eastport,
Maine, in August. This species has been found by Levinsen, 1893, off the west coast of
Greenland, and according to Birula, 1896, it is the most abundant medusa in the White Sea.
in- July. Hartlaub, 1897, found it-at Helgoland, and Linko, 1904, found it in Barents Sea,

" Tt is interesting to observe that other species of the Bougainvillidi, such as Cyrefs, also retain the embryos within the ecto-
derm of the manubrium until the planula stage. This was first observed by Mereschowsky, 1879, and has since been con-
firmed by N. Wagner, 1885, and by Hartlaub, 1897.

of the young medusa. In the young and immature’
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where it commonly occurs in the fjords from November until June, but during the summer
it is.found about a degree northward of Ekaterinen Harbor, in the cold water. At Helgoland
the medusa is most abundant in February and March.

“Hippocrene aurea” Linko is only an -Arctic form of Bougainvillia superciliaris in
which the oral tentacles branch dichotomously 7 times, instead of 5 to 6 times as is commonly
observed. '

I am inclined to believe that Hippocrene bougainvillii Brandt (=Bougainvillea mertensii
L. Agassiz) from Behrings Sea is identical with B. superciliaris. J

F16. 88.—Bougainuillia superciliaris, after L. Agassiz in Mem. Amer, Acad. ’ 3
Arts and Sci., 1349. Oral view of medusa.

Bougainvillia dinema=3B. sﬁperciliaris (OX

Bougainvillea dinema, GrEENE, 1857, Nat. Hist. Review, vol. 4, p. 246, plate 13, fig. 6.
Margelis xygonema, Harckzr, 1880, Syst. der Medusen, p. 635. i

I believe this medusa to be identical with B. superciliaris. (See tabular synopsis.)

Bell oval with a constricted margin, 10 to 12 mm. high, 6 to 8 mm.wide. The 4 marginal
tentacle-bulbs are kidney-shaped and only half as wide as the intervals between them. Each
bulb bears 10 to 12 ocelli. Only 2 tentacles were observed by Greene and Haeckel on each
bulb, but the others had probably been broken off. The 2 were at the ends of the bulb.

The stomach is roundish, 4-sided, smaller than the tentacle-bulbs, and hardly one-fourth
as long as the bell-height. The 4 oral tentacles branch dichotomously 4 or 5 times. The
gonads are 4 interradial, triangular to egg-shaped ‘swellings on the sides of the stomach.
Stomach, gonads, and tentacle-bulbs yellow. . o

East coast of Ireland.

Bougainvillia multicilia.

Lizusa multicilia, Harcxzr, 1879, Syst. der Medusen, p. 81, taf. 6, fig. 13. .

Bell three-fourths spherical, with thin, uniform walls, evenly rounded, 6 mm. high, § mm.

wide. 4 Widg, kidney-shaped, -marginal tentacle-bulbs, wider than the intervals between
them; each with 10 to 12 tentacles with ocelli, and about as long as the bell-radius. 4 straight,

'
/
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narrow radial-canals. The velum is narrow. The stomach is globular with a constricted base,
but no peduncle. 4 simple, unbranched oral tentacles, each ending in a single nematocyst-
knob." 4 pairs of gonads on the adradial sides of the stomach. Stomach light-yellow. Gonads
and tentacle-bulbs orange-yellow. Ocelli dark-red. Straits of Gibraltar in March. This may
be a young form, the shape of the bell and unbranched condition of the oral tentacles being
indications of immaturity.

Bougainvillia platygaster.
Hippocrene platygaster, HArcxEL, 1879, Syst. der Medusen, p. 91.

Bell cubical, flat above. 12 mm. high, 12 mm. wide. The 4 radially placed, marginal
tentacle clusters arise from wide, triangular, basal swellings, which are wider than the inter-
radial spaces between them. Each basal swelling gives rise to 10 to 12 tentacles, which are
shorter than the bell-diameter. The tentacles amse in a single row from their basal bulbs.
Ocelli (?) Stomach flat and 4-sided. It is 4 times as wide as high, and without a peduncle.
The 4 short, oral tentacles branch dichotomously 3 or 4 times, giving 8 to 16 short, terminal
ramuli in each quadrant. The 4 wide, rectangular gonads are on the interradial sides of the
stomach. The stomach, gonads, and tentacle-bulbs are reddish-yellow.

‘Atlantic Ocean, Cape Verde, and Canary Islands. )

Distinguished by the wide, triangular, basal bulbs of its marginal tentacles, and its short,
wide, 4-sided stornach. :

. .Bougainvillia xantha Hartlaub. ~

Bougainvillia xantha, HARTLAUB, 1897, Wissen. Meeresuntersuch. Kommis., Meere Kiel, Helgoland, Neue Folge, Bd. 2, p.461,
taf. 15, fign. 2, 3; taf. 164, fig. 3; taf. 165, fig. 19.

Young medusa.—Bell rounded, somewhat higher than wide, with thick gelatinous walls.
Height 4 or 5 mm. Bell-margin 4-sided. Each of the 4 radially situated, marginal tentacle-
bulbs gives rise to ¢ or 10 tentacles, with small, indifferently developed, brownish-violet ocelli.
4 quite wide radial-canals. Manubrium small, with 4 branching oral tentacles longer than the
manubrium. The oral tentacles branch dichotomously about 4 times and each ends in about
16 nematocyst-knobs.. These terminal branches of the oral tentacles are very short in com-
parison with the length of the main shaft of the tentacle. The 4 interradial gonads begin to
develop in specimens about 4 mm. wide. The tentacle-bulbs and stomach are light golden-
yellow to reddish in color. The interradial entodermal lamella is translucent greenish-yellow.
Common at Helgoland from March until the end of June. No mature specimens have been
seen and the hydroid is unknown. Itis closely allied to B. flavida and may be only a variety
of the latter form. It appears, however, to have more marginal tentacles in corresponding
stages of growth than is seen in B. flavida and there are slight color differences.

Bougainvillia carolinensis Allman.
Plate f6, figs. 7 to 9; plate 17, fig. 7.

Hippocrene carolinensis, McCrapy, 1857, Gymn. Charleston Harbor, p. 62, plate 1o, figs. 8-10.
Margelis carolinensis, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 344—Acassiz, A,, 1865, North Amer. Acal,, p. 156,
figs. 241-248 —Haxcxgr, 1879, Syst. der Medusen, p. 89. .
Bougainvillia carolinensis, ALLMaN, 1871, Monog. Tubul. Hydroids; p. 316. .
Bougainvillia carolinensis, NUTTING, 1901, Bull. U. 8. Fish Commission for 1899, vol. 19, pp. 330, 376; figs. 5, 89.—~HararirT,
1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 39, plate 2, fig. 4; 1901, American Naturalist, vol. 35, p. 583, fig. 46.

Adult medusa (plate 17, fig.'7).—Bell dome-shaped and 4 mm. in height. Bell-walls,
especially at apex, very thick. There are 4 radially arranged clusters of marginal tentacles
that arise from 4 small, bulbous, basal swellings. 7 to g tentacles in each cluster. The longest
of these tentacles attain a length about equal to the bell-height. The tentacles are slender
and quite stiff, and their tips are usually curled downwards in a semicircle. A large ectoder-
mal ocellus is situated at the base of each tentacle upon the ventral (centripetal) side. The
velum is well developed. There are 4 straight, narrow, radial tubes. The manubrium is
long and narrow, and extends for about half the distance from the inner apex of the bell-
cavity to the velar opening. Near its distal end it is somewhat wider than at its base. The
mouth part, however, is a simple, narrow tube. 4 oral tentacles arise from the 4 radial sides
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of the mouth-part of the manubrium. Each one of these branches twice dichotomously, thus
giving rise to 4 tentacle tips in each quadrant. The gonads are found in the ectoderm of the
manubrium, where they. occupy longitudinal, interradially situated, swollen regions.

In the Tortugas and Charleston Harbor examples of this species, the entoderm of the
tentacle-bulbs and of the manubrium is of a delicate sage-green. The gonads are cream-
colored, and the tentacular ocelli dark-brown or black. In northern examples of this medusa,
found at Newport, Rhode Island, and Naushon, Massachusetts, according to A. Agassiz, the
tentacle-bulbs are colored with brilliant red, surrounded by a green edge bordered with bright-
yellow, and the digestive cavity is brick-red or green. No such brilliant coloration has'been
observed by me in southern examples of this species. ‘

- The hydroid stock has been figured by A. Agassiz, 1865, p. 158. It occurs very commonly
upon Fucus vesiculosus, where it grows in dense clusters. The main stems are often 230 to
270 mm. in length. They taper gradually from base to summit and branch profusely and pin-
nately. The side branches do not often give rise to secondary branches.  Great numbers of -
ringed pedicels, which terminate in polyp-heads, arise from the sides of the main stem and also
from the branches. The polypites are fusiform and possess a single circlet of about 15 long,
slender tentacles near the distal extremity. The mouth is situated at the apex of a slight, conical
proboscis. Medusa-buds make their appearance anywhere all over the stems, where they
appear either singly or in clusters. When set free the young medusa is about 1.7 mm. in height.
The bell is pyriform in outline, and the gelatinous substance quite thick. There are 8 tentacles
2 at the base of each of the 4 radial tubes. The tentacles are all provided with basal ocelli.
The manubrium 1s small, slender, and tubular, and there are 4 short, unbranched, oral ten-
tacles.

The general color of the stems of the hydroid is of a horny green and the polypites are
often of a delicate rosy tint.

This medusa is very abundant throughout the summer in Charleston Harbor, South Car-
olina. It is much rarer at the Tortugas, Florida. The brilliantly colored, northern variety.is
said to be quite common upon the southern coast of New England, but 1t has never been
found north. of Cape Cod, Massachusetts. ‘ :

Hargitt, 1901 (Biol. Bulletin, Woods Hole, vol. 2, p. 228), discovered a remarkable twin
sport, apparently of this medusa It had 2 manubria fused at a common base so as to form a
common stomach. Each “twin”had a complete bell-margin, only the sides of their bells being
fused one to the other.

Bougainvillia niobe Mayer.
Plate 18, figs. 1-1. ?

Bougainvillia niobe, MAYER, 1894, Bull. Mus. Comp. Zool. at Harvard College, vol. 25, p.236, plate 1, fig. 2; Ibid., vol 375 P 423
1904, Mem. Nat. Sci. Brooklyn Institute Museum, vol. 1, p. 11, platé 2, figs. 14-15c. ’

— Adult medusa (plate 18,fig. 1).—Bell 6.75 mm. high and 4.8 mm. in diameter, with vertical ; : .
sides and thick, gelatinous walls. "4 radially situated clusters of marginal tentacles, each com- i g :
posed of about 8 tentacles about as long as the bell-height. On the velar side of each tentacle, :
near the bulbous base, there is a dark colored ocellus. 4 straight, narrow radial-canals. L |
Manubrium wide, flask-shaped, and cruciform in cross-section. About half as long as the 3
height of the bell-cavity. 4 radially situated clusters of oral tentacles, each of which branches
dichotomously 4 times. These are very flexible and their distal ends are knobbed..

Medusa-buds arise from thé § adradii of the manubrium, the youngest buds being im- -
‘mediately under and on both sides of the point of entrance of each radial-canal, while older
ones. are found farther down the sides of the stomach. The young buds are small, ovoid
vesicles contained entirely in the ectoderm. The limiting membrane, between the entoderm 3 - :
and ectoderm of the manubrium in the neighborhood of these buds, is entire (plate 18, fig. 3), | _ ' ‘
and I can find no evidence of cells passmo throutrh it. Indeed, throughout the future develop— . '
ment of the buds, the entoderm remains inert and its limitidg membrane unbroken. The |
wall of the vesicle consists of 2 layers of cells: an outer epithelium of ectodermal cells, des- | ‘
tined to give rise to the ectoderm of the bud, and an inner layer of somewhat larger cells ] » o |
destined to give rise to the entoderm of the budding medusa (plate 18, fig. 2). These latter 2
cells are entirely incased by the ectoderm of the parent. They may, however, have -been
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derived at an earlier stage from the entoderm of the parent medusa and have migrated into
the ectoderm. Careful search has, however, failed to reveal evidence of any such migration,
and in default of evidence to the contrary, we assume that these cells may be ectodermal in
origin, although destined to produce the entoderm of the bud.

The central cavity of the vesicle is partially filled with a loose mass of nuclei and cell ma-
terial showing little or no trace of cell boundaries (c,plate 18, fig. 2). These are present at all
stages of the developing bud, partially filling the gaétrovascular cavity, but they appear to
degenerate in later stages, and it seems possible they serve to nourish the bud in its growth.
This supposition appears the more probable from the fact that the gastrovascular cavity of the
bud 1s never in connection with that of the parerit medusa.

We have, therefore, a graded series of phenomena in the asexual production of medusa-
buds by hydromedusz. Where the ectoderm and entoderm are both thin-layered and of about
equal thickness, such as in Sarsia and Eucheilota paradoxica, both entoderm and ectoderm
take an equal share in the formation of the bud. In forms such as Rathkea octopunctata and

Frc. 89.—Hydroid of Boug;zinz’illia carolinensis, after A, Agassiz, in North American Acalephz,
showing an enlarged view of a part of stem bearing medusa-buds. :
Fr6. go.—Bougainvillia niche, from life, by the author. Tortugas, Florida, June 27, 19o8.

Lizzia claparedei, according to Chun, Bibliotheca Zéologica, 1895, a different condition is
observed, for the medusa-buds are formed entirely within the ectoderm of the parent, although
the gastrovascular cavity of the bud finally acquires a connection with that of the parent, the
entoderm of the bud becoming continuous with that of the parent manubrium.

In Bougainvillia niobe, however, the ectoderm is very thick and the budding medusz
are developed within it alone, the entoderm of the parent medusa remaining inert and passive

" during the growth of the bud, and no connection ever being established between the gastro-

vascular cavities of the bud and the parent. This result may be regarded as due to a gradual
process favored by the thickness of the ectoderm, which prevented the deep-lying entoderm
from taking an equal share in the formation of the bud, until finally it remains passive
throughout the period of the formation of the bud. Medusz produced from ectoderm alone
may, therefore, be phylogenetically homologous with. medusz produced by the more primi-
tive and universal cooperation of both ectoderm and entoderm. ‘ '

The entoderm of the manubrium and tentacle-bulbs of B. niobe is rosin-colored, all other
parts being transparent. There is a dark-colored ocellus on the velar side of each tentacle
near the basal bulb. This medusa is found in Nassau Harbor, Bahamas, in April.
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Bougainvillia pyramidata.

Hippocrene pyramidata, Forees aNp Goopsir, 1853, Trans. Roy. Soc. Edinbur
. Roy. Soc. gh, vol. 20, p. 312, plate 10, fig. 4—Harcx
1880, Syst. der Medusen, p. 635.—BrownzE, 1905, Proc. Roy. Soc. Edinb’urgh, vc’>1, 25, }’:.p751. e AR

Bell semiglobular, 2.5 to 6 mm. wide and equally high. Bell-walls thick and gelatinous
substance at apex well developed. The 4 marginal tentacle-bulbs are very small and globular
and e_ach one bears 6 to 8 tentacles which have ocelli and are somewhat shorter than thé
bell—dlameter. The stomach is mounted upon a'short, conical peduncle. It is cruciform and
1ts 4 lobes extend along the entire length of the peduncle. The mouth is a circular opening.
.The 4 oral tentacles branch twice dichotomously. The gonads are upon the basal margin
of the stomach and its lobes. The radial-canals are straight and narrow. Stomach, gonads
and tentacle-bulbs orange-yellow to reddish-brown. Tentacular ocelli black. Found off,'
the west coast of Scotland and off the south coast of Ireland.

Bougainvillia nordgaardii.
Margelis nordgaardii, Browne, 1903, Bergens Museums Aarbog, No.A4., p- 14, plate 2, fig. 1, pI’ate 3, figs. 5, 6.

Be}l 4 mm. wide, 4 mm. high. Bell-walls uniform and of moderate thickness. Bell
dome-like, evenly rounded. 3 to 7 tentacles in each of the 4 radial bulbs. No ocelli. Ten-
tacles somewhat longer than the bell-diameter.
Velum narrow. Stomach half as long as the depth
of the bell-cavity. 4 oral tentacles, 4 or § times
dichotomously branched. 4 wide, interradial,
gonads on the sides of the stomach. Goriads and
tentacle-bulbs yellowish-brown (in formalin).
Byfjord, near Bergen, Norway. Distinguished
by its lack of ocelli. )

_ For details see tabular synopsis of medusz of
Bougainvillia.

' Bougainvillia flavida Hartlaub..

- Baugainrillikz.ﬂavida, HarTrAUR, 1897, Wissen. Meeresuntersuch.
Kommis. Deutsch. Meere Kiel, Helgoland, Neue Folge, Bd.
1, P. 456, taf. 14, figs. 1-10; taf. 135, figs. 4-6, 8.

_The mature medusa is slightly higher than a
hemisphere with an evenly-rounded bell. The
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cavity is only a little more than half as deep as’
the bell-height. The bell is 2 or 3 mm. wide. There
are 4 radially placed clusters of marginal tentacles
with not more than 6 tentacles in each cluster.
. é ' ~ These tentacles are about as long as the bell-
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< : diameter and each one has a large ocellus upon its
o velar side near the base of the cluster. The 4 com-
Fie. 91-—B]§zetgamwl<dlia nordgﬁardii, after Browne, in mon, basal bulbs are swollen, semiglobular, and
raens Museums arbog, 1903 well developed. 4 quite wide, straight radial-canals.
and a'narrow, sxmp!e, circular vessel. Manubrium small, conical, half as long as the depth of
the bell-cavity. Without a peduncle. The 4 oral tentacles branch dichotomously about 3
times. With interradial, undivided gonads. Entoderm of manubrium and tentacle-bases
orange-yellow.. ¢ .
The mature medusz are found at Helgoland, German Ocean, in August and September.
Hyz?’rrozd.——'l‘"he. hydrorhiza is net-like, creeping, and yellowish-brown in color.. The
stems arise at quite infrequent intervals and are unbranched, very slender below and swollen-
above at the polypite. They are 5 to 7 mm. high and light gray-brown.in color. The hydranths
are elongate, club-shaped, with 8 to 10 tentacles in a single zone around the mouth. The
medusa-buds are produced upon branching processes which arise from the sides of the stem
near the base of the polypite, or from points lower down upon the side of the polypite

gelatinous substance is thick, so that the bell-"
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itself. -There may be as many as 6 medusa-buds upon one of these branches, and there are
usually several branches producing medusz. The buds are oval at first, but later they
become spherical. ‘

When set free the medusa’s bell is only 0.3 to 0.6 mm. wide. It is irregularly glob-
ular with very thick walls and an irregularly shaped bell-cavity. There are 4 perradial basal
bulbs, each of which gives rise to a single, marginal tentacle. These are long and lack ocelli.
4 simple, unbranched, oral tentacles, and 4 wide radial-canals, with an axial canal above the
stomach. The exumbrella is besprinkled with nematocysts as is usual in young medusz.
The tentacle-bulbs and manubrium are reddish-brown by reflected light.

The hydroid is found at Helgoland attached to living or dead shells during the summer.
Both hydroid and medusa are ‘described in detail by Hartlaub, 1897.

Bougainvillia autumnalis Hartlaub.
Plate 16, figs. 4 and 5; plate 17, figs. 3 and 4.
. . EUROPEAN MEDUSA.
Bougainvillia autumnalis, HarTLAUB, 1897, Wissen. Meeresuntersuch. Kommis. Meere Kiel, Helgoland, Neue Folge, Bd. 2,

p. 463, taf. 15, fign. 11~13. ‘

Margelis awtumnalis, BRoWNE, 1906, Trans. Linnean’ Soc. London, ser. 2, Zool., vol. 10, p. 170. :
) AMERICAN MEDUSA.
Bougainvillia gibbsi, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College., vol. 37, p. 5, plate 4, figs: 14, 15.—HARGlTT,

1904, Bull. U. S. Bureau of Fisheries, vol. 24, P- 493 1901, American Naturalist, vol. 35, p. 583. ’

Bell rounded, 2.5 mm. wide, somewhat higher than a hemisphere, with thick, gelatinous
walls. 4 bulbous, rounded, marginal tentacle-bulbs, each of which gives rise to 3 to 6 ten-
tacles. 4 narrow, straight radial-canals. Manubrium short, wide, 4-sided, urn-shaped;
not half as long as the depth of the bell-cavity. 4 oral tentacles which turn upwards and
branch dichotomously 2 to 5 times. The ends of the oral tentacles are simple, without terminal
kriobs. 4 interradial gonads in the ectoderm. of the stomach-wall. Tentacle-bulbs yellowish
to greenish-yellow. Manubrium green or brown. Hydroid unknown.

Found by Hartlaub at Helgoland, German Ocean,.frem the.end of August to the end
of November. Browne found it off the west coast of Ireland and in the English Channel.

I consider this medusa to' be identical with B. gibbsi Mayer, of the southern coast of
New England. It is possibly separated by uncertain and variable color differences. A

_description of the American form is herewith presented:

Adult medusa (plate 16, fig. 55 plate 17, fig. 4).—Bell 'about 4 mm. in height and 3.8 mm.
in diameter. Gelatinous substance very thick, so that the bell-cavity is only about half as
deep as the height of the animal. There are 4 clusters of marginal tentacles which arise from
4 large, bulbous swellings situated at the bases of the 4 radial-canals. Each bulbous swelling
gives rise to 4 or § slender tentacles. There is a single, dark-brown ocellus at the base of each
tentacle upon the centripetal (velar) side. The velum is small. There are 4 straight, narrow
radial-canals. The manubrium is wide and cruciform in cross-section, and the radial-canals
arise from the 4 corners of the cross. The manubrium.is short and does not extend quite
half the distance from the inner apex of the bell-cavity to the velar opening. flhe mouth is
situated at the extremity of a short, tubular neck and ‘there are no prominentlips. 4 radially
situated, oral tentacles arise from the sides of the neck of the manubrium. Each of these
branches dichotomously about twice. The gonads are developed upon the 4 interradial
sides of the stomach, and in the female the ova are large and prominent. The manubrium
is pearl-colored or of a delicate green. The entodermal cores of the tentacle-bulbs are red,
surrounded by a delicate yellow-green.” The supporting lamella of the bell often displays a

. faint greenish tinge.

Young medusa—In the young medusa there are but 8 tentacles, 2 from each tentacle-
bulb. The bell is a little higher than a hemisphere and the gelatinous substance is not very
thick, being of about uniform thickness everywhere, instead of being very thick at the aboral
pole as in the adult. The manubrium is short and quadratic and there are 4 -short, un-
branched, knob-shaped, oral tentacles. When the medusa is about 3 mm. in height, the bell
is still hemispherical. The manubrium is wide, shallow, and quadratic, and the oral tentacles
branch once dichotomously. About 3 to 5 marginal tentacles arise from each tentacle-bulb.
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This medusa is found in Newport Harbor, Rhode Island, United States, from July until
October. I consider it to be identical with Hartlaub’s B. autumnalis from Helgoland, German
Ocean. ’ ‘

This species is distinguished from Bougainvillia carolinensis by the greater height and
lesser width of its bell. Also in B. carolinensis the manubrium is long and slender, while in
B. autumnalis it is short and wide. The manubrium of B. carolinensis is widest at about the
middle of its length, while that of B. autumnalis is widest at its proximal base.

Bougainvillia prolifera.
Lizusa prolifera, von LenpENrELD, 1884, Proc. Linnean Soc. New South’ Wales, vol. 9, p. 589, plate 23, figs. 38, 39.

Bell evenly rounded, 3 mm. high, 2.5 mm. wide. 4 radial clusters of marginal tentacles
which arise from large, ‘“scrota-shaped” basal bulbs; 5 tentacles upon each bulb, 20 in all.
These tentacles are about half as long as the height of the bell. 4 simple radial-canals.
Stomach small, nearly cubic, with 4 unbranched, simple, oral tentacles about two-thirds as
long as the length of the stor'nach.‘ These end each in knob-like clusters of nematocysts.
Medusa-buds develop at the base of the manubrium and these give rise also to medusz which
appear as buds at the time when the originally budding medusa are set free. Tentacle-
bulbs and stomach brown, other parts colorless. -

Port Jackson, New South Wales; March to April.

This medusa exhibits every indication of immaturity, and it is probable that the oral
tentacles finally become branched. ,

" Bougainvillia maniculata Haeékel. -

Bougain,villca maniculata, HAECKEL, 1864, Jena. Zeitsch. fiir Naturw., Bd. 1, p. 34}3; 1879; Syst. der Medusen, p. 89, taf. 5,
fign. 4, 5. : _ :
Bell almost spherical, 1.5 mm. wide, 1.5 mm. high with uniform, fairly thin walls. Velum

very wide. The 4 marginal tentacle clusters are hand-shaped; each with 4 very short,

93-

F16. 92.—Bougainvillia maniculata, after Haeckel, 1879. .
F16. 93.—Bougainvillia rugosa, after S. F. Clarke, in Mem. Boston Soc. Nat. Hist.

finger-like tentacles, with an ocellus on the inner side of each. The stomach is spherical,
with a narrow base, and a long, conical throat-tube which projects beyond the velar opening.
There are 4 long, slender, oral tentacles, which branch twice dichotomously at their outer
ends, thus ending in 4 very short, knobbed tips. These oral tentacles are each about as long
as the manubrium itself. S

There are 4 interradial gonads on the sides of the stomach. The stomach, gonads, and
tentacle-bulbs are violet-gray. Found by Haeckel in the Mediterranean at Villafranca and
Nizza. :
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The-medusa is distinguishe‘d» by its* thin-walled, almost spherié;tl bell, its wide velum,
and its very long oral tentacles which branch only at their outer ends. The flask-shaped

stomach and small size are also characteristic. On the whole it presents the appearance of

a degenerate form.

Bougainvillia rugosa Clarke.

-

" Plate 17, fig. 2.

Bougainyillia rugosa, CLARKE, 1882, Mem. Boston Soc. Nat. Hist., vol. 3, p. 140, plate 8, figs. 21~24.

Y oung medusa (plate 17, fig. 2).—Umbrella somewhat pyriform. 12 marginal tentacles, 3
at the base of each radial tube. Tentacles all of equal size. According to Clarke, ocelli are
developed only at the bases of those 2 tentacles which are first and second as one passes
around the bell from left to right, but I found a specimen with 12 ocelli, one at the base of
each tentacle. The velum is well developed. There are 4 straight, narrow, radial tubes.
The manubrium is short and thick, and there are 4 short, unbranched, oral tentacles.

Hydroid —The hydroid stock attains a height of 75 mm. There are numerous irregu-
larly arranged branches. Some of the branches which arise near the proximal end are about as
long as the main stem, but most of them are short and delicate. The branches bear secondary
branches which give rise to 3 or 4 terminal ramuli. The hydroid is rooted by a creeping stolon.
The polypites are fusiform and are protected by an expansion of the perisarc which bears a
number of annulations. There are 8§ to 10 short tentacles. The medusa-buds are borne upon
the ultimate branches immediately below the proximal bases of the polypites. The hydroid is
light-brown. i ) ‘ ‘

It was found by Clarke, 1882, growing upon Alcyonidium at Hampton Roads, Virginia,
and in the southern parts of Chesapeake Bay. A medusa believed to be of this species was
found by me in Charleston Harbor, South Carolina, on December 17, 1904.

Bougainvillia trinema.

Margelis trinema, voN LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 918, plate 41, fig. 13.

An immature medusa from Sydney Harbor, New South Wales, Australia. The bell is
oval, rounded, 2 to 3 mm. wide. There are only 3 tentacles in each of the 4 clusters of marginal
tentacles. These are about half as long as the bell-height. Each of the 4 oral tentacles ends
in 3 (?) small, equal branches about one-third as long as the shaft of the oral tentacle. Ento-
derm of stomach and tentacle-bulbs dark yellow. - This may possibly be the young of B. fulva
Agassiz and Mayer, 1899, but von Lendenfeld’s description and figure are too imperfect to
determine this point.

- Bougainvillia frondosa Mayer.
Plate 16, fig. 6.
Bougainvillia frondesa, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 41, fig. 5, plate 3.

The bell is higher than a hemisphere with relatively straight, vertical sides, and about
2 mm. high. There are 4 radially placed clusters of marginal tentacles, which are situated
upon bulbs at the ends of the 4 radial-canals. Each bulb gives rise to but 2 tentacles, so that
there are only 8 in all. There are no ocelli at the bases of the tentacles. The velum is narrow.
There are 4 straight, narrow radial-canals and a simple, narrow ring-canal. The manubrium
is cruciform in cross-section, short, thick, and flask-shaped. It extends about half the dis-
tance from the inner apex of the bell-cavity to the velar opening. There are 4 radially placed,
oral tentacles, each of which branches dichotomously 2 or 3 times. Planule develop upon
the sides of the stomach near, and on both sides of, the 4 principal radii. I at first consid-
ered these to be parasitic Zooxanthellz, but further studies have shown that they are planulz.
Hartlaub, 1897, observes a similar phenomenon in Bougainuvillia superciliaris, etc., and
Maas, 1904, cites it in Cyteis nigritina (Résult. Camp. Prince de Monaco, fasc. 28, p. 8, plate
1, figs. 3, 4).

gTh%e entoderm of the manubrium and tentacle-bulbs is pinkish-white and the tentacle tips
are turquoise. This medusa is occasionally found at Tortugas, Florida, in June to July.
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Bougainvillia obscura Bonnevie.

Bougairfvilliéz obscura, BoNnEvIE, 1899, Bergens Mus. Aarbog for 1898, No. 5, p. 7, taf. 1, fig. 4, 4a.

The hydroid is small, about 20 mm. high. The hydrocaulus of the trophosome is about
3 mm. high, with almost opaque perisarc without foldings or rings. The polypites are about
2 mm. long, nearly cylindrical and with about 15 very long tentacles. The medusz are set free,
and are produced either singly or in small clusters upon branched processes 1mmed1ately under
the hydranths.

Found at Christiania. Color (?) Hydxorhwa (?) Description of medusz ( P) The
species is said to differ from other Bougainvilliz in its smooth, opaque perisarc, and in its long
tentacles. It will be difficult to rediscover this form from its very meager description..

Bougainvillia glorietta Torrey.-
Bougainvillia glorietta, TorrEY, 1904, Univ. California Publications, Zool., vol. 2, No.'x, p. 7, figs. 2, 3.

Stems branched, rising from a creeping hydrorhiza in clusters to the height of 20 to 30 mm.
The stems and branches often twine about each other. Perisarc simooth, or wavy, covered with
particles of detritus. Terminal polypites largest, with 20 to 25 tentacles in 2 or 3 irregular
whorls, the outermost being the shortest. Tentacles highly contractile. Gonophores in groups
of 2 or 3 on branches or hydranth' stalks, mounted on short pedicels. The well-developed
medusz within the gonophores have 4 pairs of marginal, 4 simple, oral tentacles, and 8 ocelli.
Color (?) Found at San Diego, California.

Distinguished by its. smooth, unannulated pensarc and twining stems. Free medusa is
unknown.

Genus NEMOPSIS L. Agassiz, 1849.

Nemopsis, Acassiz, L.; 1849, Mem. Amer. Acad., New Series, vol. 4, p. 289; 1862, Cont. Nat. Hist. U. S., vol. 4, p: 345.—
McCrapy, 1857, Gymn. Charleston Harbor, p. 58.—Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. 9, p- 98; 1863,
North Amer. Acal., p. 149.—Hazrckzr, 1879, Syst. der Medusen, p. 92.—Brooxs, 1883, Studies Bicl. Lab. Johns Hopkins
University, vol. 2, p. 468.—HaRrGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 37.

This genus was founded by L. Agassiz, 1849, for Nemopsis bacher of the Atlantiév'coast of
the United States south of Cape Cod.

GENERIC CHARACTERS.

Margeline with 4 clusters of marginal tentacles, one at the extremity of each of the radial-
canals. There are two sorts of tentacles in each cluster, a median pair of club-shaped tentacles
with swollen extremities studded with nematocysts; and on both sides of this median pair
there are a number of simple, filiform tentacles. The 4 radial lobes of the stomach extend out-
ward along the radial-canals and the gonads are developed along the sides of these lobes. The
hydroid 1s a Bougainvillia. In the Nemopsis hydroid, however, the medusz arise from the
sides of the naked polypites, not from the branches of the stems of the ‘hydroid, as is usual in
other species of Bougarnvillia. '

In common with Bougaz'nruz'llz'a the medusa of Nemopsis has 4 dichotomously branching,
oral tentacles. Its most striking feature is the wide extension of the 4 radial pouches of the
stomach along the 4 radial-canals. This is, however, not of generic value, for it occurs to a
greater or less degree in Bougainvillia. The sole distinctive generic feature of Nemopsis is the
presence of two distinct sorts of tentacles upon each marginal bulb. L. Agassiz, in his first
brief notice of this genus in 1849, called attention to its peculiar club-like median pair of ten-
tacles and presents a good figure of them, but his description is not wholly correct, for the ocelli
are not upon the ends of the tentacles, but are on the axial (inner) side of each tentacle adjacent
to the pad-like base.

Haeckel, 1879, considers Nemopsis to be identical with Favonia of Péron and Lesueur,
1809; nevertheless he adopts the name Nemopsis, although maintaining the precedence of
Favonia. 1 agree with Vanhéffen, 1891, and consider that Favonia is certainly not equivalent
to Nemopsis. Blainville’s (1834, Man. d’Actinologie) copy of Péron and Lesueur’s figure of
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Favonia and his brief and unsatisfactory description are only confusing. It is evident that the
figure 1s ‘very erroneous, and it appears to bear a closer relationship to Lymnorea than to
Nemopsis. No marginal tentacles are shown, and the flat, bell- shaped disk is Wholly unlike

" any known species of Nemopsis.

Favonia octonema Péron et Lesueur is probably an 1mperfect specimen of some species
of Lymnorea. Haeckel calls this “Nemopsis favonia.”

I can distinguish no difference between Haeckel’s Nemopsis  heteronema™ and N.
bacher of our coast. It was described from an isolated specimen found on the coast of Nor-
way, and falls within the common limits of variability of N. backe: in all respects. It is
possibly an individual Whlch may have drifted across the Atlantic in the trend of the winds-
and currents.

The genus Nemopsis is ev1dently derived from the more generalized Bougainvillia in
which the marginal tentacles have become specialized into two sorts and the 4 radlal corners
of the stomach have extended far outward along the radial-canals. The hydroid remains
identical with that of Bougainvillia.

. Nemopsis is one of those exceptional Anthomedusz in which the gonads have migrated
outward from the sides of the stomach along the radial-canals. Dissonema among the Tiarina

1s another instance of the same sort. In the medusaz we frequently find that the hard and fast

distinctions which Haeckel attempts to apply to the separation of families do not hold in
nature. Thus the gonads are often more or less interradial in the Codonidz, or more or less
upon the sides of the manubrium in the Thaumantiade; the lithocyst-bearing medusa Eutima
arises from a hydroid having the superficial appearance of one of the Tubularian order, and
Rathkea fasciculata is the only medusa of the Oceanide with 4 perradial gonads. :

Nemopsis bachei L. Agassiz.

Plate 17, figs. 5 and 6. i
Nemopsis bachei, Acassiz, L., 184,9, Mem. Amer. Acad., New Series, vol. 4, p. 289, 1 fig.—1862, Cont. Nat. Hist. U. S,,
} vol 4, p- 345—Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. 9, p. 98, figs. 26, 27.—1865, North Amer. Acal.,
. 149, figs. 227-231.—VERRILL, 1873, Report Commis. Fish- and Fisheries U. S. for 1871-72, pp. 454, 733+ —HAECKFL,

1879, Syst. der- Medusen, p. 93.—Brooxs, 1883, Studies Johns Hopkins Univ. Biol. Lab., vol. 2, p 468 (hydroid and
young medusa).—Brooxks, 1890, Handbook of Invert.Zool., p. 40, fig. 21.—NUTTING, 1901, Bull. U. S. Fish Commis-
sion for 1899, vol. 19, p. 375, fig. 88.—HaRrGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 41, 1 fig.; 1901, Ameri-
can Naturalist, vol. 35, p. 583, fig. 47; 1901, Biol. Bulletin, Woods Hole, vol. 2, p. 227.

Nemopsis gibbesii, McCrapY, 1857, Gymn. Charleston Harbor, p. §8, plate 10, figs. 1-3, non figs. 4-7.

Favonia bachei, HarcxEr, 1877; Prodrom. Syst. Medusen, No. 103 (unpublished).

 Nemopsis heteronema, Hazcker, 1879, Syst. der Medusen, p. 93, taf. 5, fign. 6-9 (isolated specimen from coast of Norway)

Adult medusa (plate 17, fig. 6).—Bell about 11 mm. high, being higher than a hemi-
sphere, with relatively straight sides and flat top. There are 4 radially situated clusters of
marginal tentacles. Each cluster arises from a cleft, pad-like base and contains about 14
tentacles. The median pair of tentacles are short, slender, and terminate each in a knob-
like cluster of nematocysts (plate 17, fig. 5). These median tentacles are flanked by a long,
highly contractile pair which contain reddish-brown pigment in their ectoderm. On either
side of these brown tentacles there are 5 transparent, highly contractile, filiform tentacles.
When swimming the medusa often carries its'tentacles with their shafts extending straight
outward at an acute angle with the sides of the bell, while the extremity of each tentacle bends
sharply downward at a right angle, recalling the appearance presented by the tentacles of
Gonzionemus. There is a dark-colored ectodermal ocellus at the base of each tentacle on the
lower (velar) side. The bell-cavity is about three-quarters as deep as the bell-height. There
are 4 straight, narrow radial-canals and a slender circular vessel. The velum is well developed.
The gonads are flat and ribbon-like, with curtain-like folds, and they extend down the radial-
canals, along the sides of the 4 stomach-pouches, which project about two-thirds the distance

from the sides of the manubrium to the tentacle-bulbs. The manubrium is short, with 4

simple, quadratic lips, and with 4 radially situated clusters of oral tentacles. Each of these
oral clusters arises from a single shaft which bifurcates from 5 to 7 times, terminating in 32
to 128 small, nematocyst-covered knobs. The entodermal cores of the oral tentacles consist
of chordate cells. Gonads, stomach, and tentacle-bulbs dull milky-yellow to orange. This
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medusa is very abundant in autumn and winter along our Atlantic coast near the mouths
of large bays into which pure ocean water has free access. It is not usually found in brackish
water far from the ocean. Itis found at Woods Hole, Massachusetts, and is common in Lon

Island Sound as far west as New Haven; in the mouth of the Chesapeake, in Pamlico Sound,
espec1ally near the inlets, and in the mouths of all southern harbors, in winter, as far south
as Fernandina, Florida. It is also found off the coast in the ocean. It has not been seen
north of Cape Cod, nor upon the southern Florida coast. Very often. the medusa is seen
with all of its marginal tentacles broken off short, leaving only rounded stumps, this condition
being commonly found in animals living in brackish water or far from the ocean. N. ““/fetero-
nema” Haeckel, 1879, appears to be identical with our American N. bacher.

Hydroid and young medusa.—McCrady, 1857, is mistaken in his identification of the
hydroid of this medusa, for his hydroid is Margelopsis. The hydroid stock was found by
Brooks, 1883, in Newport River, North Carolina, growing upon a plece of submerged wood.
It is a Bougainvillia. The stems of the hydroid are about 25 mm. in height. Each main
stem gives rise to 3 or 4 short alternating branches, and these as well as the main stem end in
hydranths, which are sharply separated from the stem by means of a fold or collar.. The
stems are covered by a thin, transparent, horny ectosarc which extends almost, but not quite,
up to the basal collar of the polypites. There are 2 or 3 irregular annulations upon the ectosarc
of the side branches, close to the main stem. Each polypite bears 24 long, slender tentacles,
which arise in a single circlet near the distal end of the hydranths.  The mouth is situated
at the extremity of a well-developed proboscis which is funnel- shaped. and sharply distin-
guished from the body of the hydranth. 6 or 8 medusa-buds, in various stages of develop-

ment, are arranged in a circlet situated upon some of the hydranths between the distal base-

and the circlet of tentacles. The terminal hydranths and those near the-free end of the main
stem bear no medusz, for these appear to be developed upon the old hydranths. The hydroid
of Nemopsis is thus a Bougainvillia, but the medusz arise from the sides of the polypites,
not from the stems.

When set free the medusa is flattened and folded so that the manubrium] projects beyond
the velar opening. In about an hour, however, it expands and begins to swim. It is then
about 0.5 mm. in height, and the bell is globular, being about as broad as high. The manu-
brium is short and tubular and without oral tentacles. In some individuals there are 8 ten-
tacles, 2 at the base of each radial tube. In others there are but 4 pnmary tentacles one

‘upon each tentacle-bulb at the base of the 4 radial tubes.

As development proceeds the marginal tentacles increase in number, those Whlch are
nearest the middle of the basal bulbs being the oldest. The new tentacles appear at the sides
néar the base of the cone-shapéd basal bulb. The 4 oral tentacles develop upon the 4 radial
sides of the manubrium, and finally the gonads begin to develop upon the 4 radial-canals
adjacent to the sides of the manubrium and ﬁnally extend down almost the entire length of
the radial-canals.

According to Hargitt, 1901, about 5 per cent of the medus= of N bachez display vari-
ations of a numerical nature in the radial-canals, manubrlum, gonads, and tentacles.

Nemopsis crucifera Haeckel.

Hippocrene crucifera, Fornes, 1853, Trans. Roy. Soc. Edinburgh, vol. 20, p. 313, plate 1o, fig. 5.
Nemopsis crucifera, Harcxzr, 1880, Syst. der Medusen, p. 635.

This species is distinguished from N. backer by-its dark-red color and possrbly by its
more nearly spherical bell.

Bell oval, 4 mm. wide, 4 mm. high. Each of the 4 margmal tentacle-bulbs bears a median
pair of short, stlff club- shaped tentacles, flanked on either side by 2 to 3 longer filiform ten-
tacles. There are thus 6 to 8 tentacles upon each marginal bulb. . The stomach is cruciform,
and its sides extend half-way down the 4 radial-canals. The oral tentacles are short and branch
twice dichotomously. The gonads are as in N. bachei. Forbes shows the stomach, gonads,
and tentacle-bulbs of a darker red color than has been observed in N. backes. The tentacular
ocelli are black. Found by Forbes and Haeckel at Tobermory and Handa Island, off the
west coast of Scotland.
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Genus RATHKEA Brandt, 1837, sensu Vanhoffen.

Rathkea, Branor, 1837, Bull. Sci. Acad. St. Pétersbourg, vol. 1, p. 187; 1838, Mém. Acad. Imp. St. Pétersbourg, sér. 6, tome 4, p- 353-

Cyteis, in part, Sars, 1835, Beskriv. og Jagttag, p. 28. .

Lixzia, ForsEs, 1846, Annals and Mag. Nat. Hist.; ser. 1, vol. 18, p. 286; 1848, British Naked-eyed Medusae, p- 64—
CLaPAREDE, 1860, Zeit. fiir wissen.Zool., Bd. 10, p. 401, taf. 32, fign. 1~3.—Acassiz, L., 1862, Cont. Nat. Hist. U. S.,
vol. 4, p. 345.—Acassiz, A., 1863, North Amer. Acal.,, p. 161.—WaconEr, 1885, Wirbellosen des Weissen Meeres, p.
73.—GARSTANG, 1904, Journ. Marine Biol. Association, Plymouth New Series, vol. 3, p. 213.—Maas, 1897, Mem. Mus.
Comp. Zool. at Harvard College, vol. 23, p. 14-—HareIrr, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 37.

Rathkea+ Margellium+ Lizzia, CrUN, 1895, Bibliotheca Zoologica, Heft 19, Lfg. 1, pp. 13, 16, 24, 36, etc.

Margellium, BRowNE, 1895, Proc. and Trans. Liverpool Biol. Soc., vol. 9, p. 270; 1896 Proc. Zool Soc. London. Margellium,
p- 477; Lizzia, p. 475. :

Lizzia+ Lizzella+ Margellium+ Rathkea, HarckEr, 1879, Syst. der Medusen, pp. 72, 82, 83, 94, 96.

Rathkea, LiTkEN, 1850, Vidensk. Meddel. Nat. Foren. Kjébenhavn, pp. 18, 25.—Acassiz, L., 1862, Cont. Nat. Hlst U. S, vol.
4> P- 345-—METSCENIKOFF, 1886, Embryol. Studien an Medusen, pp. 23, 37, 48, etc.—VaNHSFFEN, 1891, Zool. An/e1ger,
Jahrg. 14, p. 445-

Lizzia+Rathkea, Maas, 1897, Mem. Museum Comp. Zool. at Harvard College, vol.23,p. 14; 1905, Craspedoten Medusen der Siboga
Expedition, Monog. 10, p. 12.—BEpor, 1905, Revue Suisse de Zool., tome 13, pp. 137, 144 (citation of references to 1850).

The type species is Rathkea blumenbachii Brandt, of the Black Sea. I believe future
studies will show that this medusa is identical with Rathkea octopunctata

In 1846-48 Forbes introduced the generic name *Lizzia,” applying it to Lizzia octo-
punctata, which Browne and Garstang have shown to be 1dent1cal with Cyteis octopunctata
of Sars, 1835.

Haeckel, 1879, defines the following genera:

Haeckel’s name.
Lizzia. Margellium. Lizzella. Rathkea.
Condition .of oral tentacles. Unbranched. Branched. Unbranched. Branched.
Condition of the 8 clustersof | 4 radial clusters have | 4 radial clusters have | All 8 tentacular All 8 tentacular
marginal tentacles. more tentacles than more tentacles than clusters alike. clusters alike.
the 4 interradial. the 4 interradial.

Vanhéffen, 1891, shows that * Lizzia, Margellzum and Lizzella” are stages in the growth
of Rathkea.

Much confusion has thus been introduced by the too narrow definition of genera, as
restricted by Haeckel, and it seems well to broaden the genus so as to make it apply to these
medusz in all stages of their free life.

'GENERIC CHARACTERS.

Margelina with simple or branched oral tentacles and 8 clusters of marginal tentacles,
4 radial and 4 interradial.

There are perradial, adradial, or interradial gonads on the sides of the stomach and the
oral tentacles terminate in knob-like clusters of nematocysts.
In Rathkea medusa-buds are commonly developed upon the sides of the manubrium.

* Chun, 1895, has shown that these buds are produced entirely from the ectoderm of the parent

medusa. A short time before the young medusa is set free, however, a connection is estab-
lished between the gastrovascular cavity of the bud and that of the mother medusa. Claparéde,
1860, describes a ‘‘ Lizzza” from Scotland in which the embryos are developed upon the outer
walls of the stomach very much as is the case with the planulae of Bougainvillia superciliaris.
In the case of this ““ Lizzia,” however, the eggs, or embryos, are set free inclosed in capsules
and then develop directly into medusz. This remarkable observation awaits confirmation.

According to Browne, 1896 (Proc. Zool. Soc. London, p. 477), the medusa of Lizzia (Rathkea)
octopunctata first reproduces itself by means of medusa- buds upon the manubrium, and when it
reaches the adult condition either ova or spermatozoa develop within the ectodermal wall of
the stomach, the sexes being separate; and the same statement applies to Rathkea blondina.

It is highly probable that the very variable R. octopunctata is found in the Mediterra-
nean and along the Atlantic coasts of Europe and America, and that R. blumenbachiz and
R. blondina are only synonyms. R. fasciculata is the only known Anthomedusa in which
the gonads are restricted to the perradial sides of the manubrium,
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T abular Synopsis of the S/pecie: of Rathkea.

Rathkea blumen- [R. formosissi- | R.octopunctata | R.octopunc- |R.fasciculata= | R.octonemalis| R.elegans | R.blon-
bachii Brandt, ma= Lizzia =Cytzisocto- | tatavar. Melicerta fasciy Maas, 1905. | =Lizzia | dina=
1837 to 1838. formosissima| punctata Sars, grata=Liz- | culata Péronet elegans Lizzia

Browne. 1835 to 1846= | zia grata A.| Lesueur. Liz- Mayer, blondina
Lizzia octo- Agassiz, 1862| zia kollikeri 1900. Forbes.
punctata to 18635. Gegenbaur,
- Forbes, 1848. 1854 to 1856.

Shape | Bell-shaped. Bell-shaped. | Pyriform. 5 high, Pyriform. Globular. Globular, Apex Pyriform.
and 6 high, 4 wide. 3 high, 2.5 4.5 wide. 3to shigh,3 | Widestatup- | dome-like. dome- 6 high, 4
size of wide. wide. per two-thirds | 6 high, 5 like, sides| wide.
bell in : ' of bell. 15high,| wide. “vertical. ’

mm. 12 wide. 6 high, 5
wide.

No.of |3 in each cluster |5ineachra- |4to5ineachra- |5inradial,3in|15to20ineach |7togin 4inradial, | 3 in each
tenta- | (24 in all). dial, 3 in each| dial cluster. 3in| interradial of the 8 clusters| radial, 5 to 3ininter-| radial
cles in interradial each interradial | clusters. As | when mature. | 7 in interra- | radial cluster. 4
each of cluster. clustér. When in R. octo- When only 3 dial clusters. | clusters. | small iso-
the 8 half-grown there; punctata. mm. high there lated in-
margin- are 3 tentacles are 7 inradial . - terradial
al clus- in each of the § and 3 in inter- tentacles.
ters. . clusters. radial clusters.

Condi- |4 oral tentacles, |4oraltentacles,| 4forked oralten- | Asin R:octo- | Each of 4 oral | Each.of 4 oral | Branched, | 4 simple,
tion of | each with 3 pairs| each witha | tacles,each punctata. tentacles, tentacles dichoto- | unbranch-
oral of simple lateral | simple ter- | with pair of branches dichot-| branches mously | ed.

. ten- branches. minal cluster| nematocyst- omously 6 to 8 dichoto- 3to4
tacles. and 3 to § knobs at its' times. mously 4 to | times.
pairs of nem-| base.” 5 times.
atocysts.

Form | A short,conical |Peduncle - Peduncle about as{ Peduncle 1.5 | Pedunclenot ~ |Peduncle AsinR. |AsinR.
and peduncle about aboutaslong| longasstomach., timesaslong | quite aslongas| aboutaslong| octome- | octopunc-
size of | half aslong as as stomach. | Both together as stomach. | stomach. as stomach. | malis. tata,
manu- | stomach. Both about half as Both to- Both together|
brium. | together half to long as depthof | gether about about half as

two-thirds as bell-cavity. two-thirds as longas .
long as depth long as depth depth of bell-
- of bell-cavity. of bell-cavity. cavity. i

Gonads. | 8 (?) interradial. |4 interradial. | When young, Asin R. octo- |4 perradial gon- |4 interradial |InterradialiAsin R.

No medusa-buds| Whenyoung,| medusa-buds punctata. ads, each gonad| horse-shoe- | No octopunc-
observed. meduse pro- | - developed in forming a cres-| shaped. No | medusa- |- tata.
ducemedusa-| the 4 interradii cent around medusa- buds.
buds. of stomach. place of en- buds.
‘When older, this| trance of radial-
budding ceases canal into
and sexual pro- manubrium.
ducts develop.
Color | Tentacle-bulbs ? Entoderm of Entoderm of | Entoderm of Brownish-red |Stomach |Stomach
brownish-yellow. stomach and stomach and | stomach and asin R.fasci-| bright- and ten-
Stomach straw- tentacle-bulbs tentacle- tentacle-bulbs | culata. green, tacle-
colored. Gonads ranges from bulbsranges | red to brown- tentacles | bulbs
and tentacles brownish-green | frombrown- | ish-red. and canal| amberto
milky-white. to black. ish-green to system yellow.
orange. pearly-
. pink.
Where | Black Sea, Russia.| Falkland Asctic Ocean and | Atlantic coast | Mediterranean. | Malay Archi- | Tortugas, | Coastsof
found. | Sebastopol, Islands, North Atlantic | of North ' pelago. Florida. | Great
April. Atlantic coast| coasts of Europe| America, Britain,
of South and America. north of New France,
America. Jersey. and Ger-
many.

Distinct-| Distinguished by | Pinnate, oral | Oral tentacles An American, | Dichotomous, |Very small Brilliant | Simple, un-
ive pinnate, oralten-| tentacles, forked, and pro-| local variety | oral tentacles. basal stalks | green branched
char- tacles and short | and large vided with later-| of O. octo- Large number | of dichoto- colora- oral ten-
acters. | peduncle. These| number of alnematocyst- | punctata. of marginal mously tion. tacles.

may be errone- marginal ten-| knob; thus com- tentacles. branched Dichoto- :
ously described tacles. Is bining charac- . oraltentacles| mous ‘
by Rathke, and | thisidentical | ters of pinnate Small num- | oral ten-

medusa is proba-| with R.octo-| and dichoto- ber of mar- | tacles.

bly identical with! punctata? mous tentacles. .ginal tenta-

R. octopunctata. cles.
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According to Gegenbaur, 1854 (Generationswechsel Polypen und Medusen, pp. 22-28,
Taf. 2, fign. 1-9), the egg of Rathkea fasciculata develops into a solitary polyp covered with a
horny peritheca and provided with 4 tentacles. The segmentation stages were studied by
Metschnikoff, 1886.

The oral tentacles in the young medusz are unbranched, but in the majority of the
species they become forked as growth proceeds. In Rathkea blondina (Lizxia blondina
Forbes) they remain simple and unbranched throughout life. It appears best, however, not
to separate Lizzia from the older genus Rathkea on the ground that Lizzia has simple tentacles
throughout its life, for all of these medusz have simple oral tentacles when young and their
forked character in later life may better be considered specific rather than generic.

; -
Rathkea blumenbachii Brandt.
Oceania blumenbachii, RaTuxz, 1835, Mém. Acad. Imp. Sci. St. Pétersbourg, tome 2, p. 321, taf. 1, fign. 1—4.
(?) Cyrais octopuncrata, Sars, 1835, Beskriv og Jagttag, p. 28, plate 6, figs. 14a-14g.
Rathkia blumenbachiana, Branot, 1837, Bull. SciAcad. St. Petersbourg, vol. 1, No.24, p.187.
1838, Mém. Acad. Imp. Sci. St. Pétersbourg, sér.’6, tome 4, p. 353.

Rathkea blumenbachii, Harcker, 1879, Syst. der Medusen, p. 96.
Rarhkea blumenbachi, Bepor, 1905, Revue Suisse de Zool., tome 13, p. 144 (literature 1835-50).

Also: R.oceania blumenbachii,

This medusa has a pyriform bell with thick, gelatinous walls. Bell-cavity about two-thirds
as deep as the bell-height. 8 marginal clusters, each with 3 tentacles all of equal length and as
long as the bell-height. 4 radial-canals. Stomach mounted on a short, conical peduncle.
Stomach and peduncle together-are about one-half to two-thirds as long as the depth of the
bell-cavity. 4 radially placed, oral téntacles, each of which forks at its end and gives rise also
to 4 short, side branches, 2 on each side of the tentacles. 8 gonads (?) No medusa-buds.
Stomach’ and tentacle- bulbs browmsh-yellow Sebastopol Russia, in April. ’

For further description, see synoptic table of species of Rathkea.

Rathke’s drawing is inaccurate in showing 8 radial-canals. The 4 interradial radiating
muscle strands were doubtless mistaken for radial-canals. I am inclined to suspect that this
medusa may be identical with the better-known Rathkea octopunctata.

Rathkea formosissima.

Liwia formosissima, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. g, p. 278.

Umbrella bell-shaped, 3 mm. high and 2.5 mm. broad, with a slight, transverse constriction
level with the top of the subumbrella cavity and a solid mass of jelly above it. 5 tentacles in
each radial, and 3 in each interradial, cluster. Stomach small, somewhat cubical, about as long
as broad, and situated on a broad peduncle about as long as the stomach. Mouth with a
plain, simple margin, somewhat quadrangular in shape. There are 4 oral tentacles, each with
7 to 11 clusters of nematocysts consisting in a terminal cluster and 6 to 10 lateral clusters in a
double row. Gonads on the stomach in 4 interradial, roundish swellings or masses. The young
medusz have medusa-buds upon the stomach and only 3 tentacles in each group. Color (?)
Found at Stanley Harbor, Falkland Islands, South Atlantic coast of South America.

Rathkea octopunctata Haeckel.
Plate 20, fig. 11.

(?) Oceania blumenbackii, RATuxE, 1835, Mém. Acad. Imp. Sci. St. Pétersbourg, tome 2, p. 321, 4 figs.

Cyteis (}) octopunctata, Sars, 1835, Beskriv og Jagttag, p. 28, plate 6, figs. 14a-14¢.

Cyteis octopunctata, Sars, 1846, Fauna Littor. Noveg., tome 1, p. 10, plate 4, figs. 7-13.—LiNko, 1900, Travaux Soc. Imp.
des Nat. de St. Pétersbourg, tome 29, p. 152, fig. 2.

Hippocrene octopunctata, Forres, 1841, Ann. and Mag. Nat. Hist., vol. 7, p. 84.

Bougainvillia octopunctata, Lesson, 1843, Hist. Zooph. Acal., p. 292.

Lizzia octopunctata, Forres, 1848, British Naked-eyed Medus®, p. 64, plate 12, figs. 32 to 3e.—Acassiz, L., 1862, Cont. Nat.
Hist. U. S., vol. 4, p- 345.—Van BENEDEN, 1867, Mém. de 'Acad. Belgique, tome 36, p. 94, plate 3, figs. 7-13 (? Circe
hyalina, p. 95, plate 3, fig. 14)—B5uy, 1878, Jenaische Zeit. fiir Naturw., Bd. 12, p. 186, taf. 4~6, fign. 1~4—FEwxzs,
1884, Mem. Mus. Comp. Zool. at Harvard College, vol. 9 No. 3, plate 5, figs. 20-22.—M’IkTosH, 1890, Ann. and
Mag. Nat. Hist., ser. 6, vol. 5. p. 298. '

Margellium octopunctatum-+ Rathkea octopuncrata, Harcker, 1879, Syst. der Medusen, pp. 95, 97.

Lizia grata, FEwkzs, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, p. 142, plate 1, figs. 1-7.

Rathkea octopunciara, CHUN, 1893, Bibliotheca Zoologica, Atlantis, Heft 19, Lig. 1, pp. 135, 17, 24, taf. 2, fign. 1-13.

Margellium octopunctatum, BROWNE, 1896, Proc. Zool. Soc. London, p. 477; 1895, Proc. and Trans. vaerpool Biol. Soc., vol. g,
p- 270.—L1iNKo, 1904, Zool. Anzeiger, Bd. 28, p. 216.
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Rathkea octopunctata, Giarp, 1888, Bull. Sci. France Belg., sér. 3, année 1, p. 317, plate 21.—Crux, 1896, Bronn’s Thier-Reichs,
Bd. 2, Abth. 2, p; 253, taf. 12 (development of medusa-buds).—Bxpor, 1905, Revue Suisse de Zool., tome 13, p. 145
(all"papers cited to 1850).

Margellium octopunctatum, BrowNE, 1903, Bergens Museums Aarbog, No. 4, p. 15; 1905, Proc. Royal. Soc. Edinburgh, vol. 23,

p-755- . ~ . . .
Cubogaster gemmascens, Harckrr, 1879, Syst. der Medusen, p. 76, taf. 6, figs. 8-11 (young budding medusa with only 2 mar-
ginal tentacles).

Adult medusa.—Bell pyriform,with solid, apical projection,and about 5 mm.in height and
4.5 mm. in diameter. - Gelatinous substance thick at the apex of the bell, but thin upon sides of
bell-cavity. There are 8 clusters of marginal tentacles. 4 of these are radial and are situated
at the bases of the 4 radial-canals, and the 4 others are interradial and are situated 45° from the
radial clusters. In the fully-grown medusa there are usually about 4 or § tentacles in each
radial cluster, while the interradial clusters are each composed of not more than 3 tentacles.
When the medusa is not yet fully grown, however, there are normally 3 tentacles in both radial
and interradial clusters. Tentacle-bulbs large and swollen and filled with entodermal pigment-
granules. Velum well developed. There are 4 straight, narrow radial-canals. The manu-
brium 1s provided with a distinct peduncle which, however, does not extend more than one-
third of the distance from the inner apex of the bell-cavity to the velar opening. The gastric
portion of the manubrium is short and quadratic in cross-section. The mouth is surrounded
by 4 prominent lips. Each lip terminates in a pair of oral tentacles each of which ends in a
knob-shaped cluster of nematocysts. In addition to these there is also a pair of knob-shaped
clusters of nematocysts upon the sides of each lip, centripetal to the terminal knobs. Medusa-
buds are developed upon the sides of the manubrium about the region of the stomach. These
medusa-buds appear on interradially situated positions on the stomach-wall. According to
Chun (1895, Bibliotheca Zool., pp. 20, 21) the order of development of the medusa-buds
. -follows a very definite law. ‘The oldest buds appear nearest
p the peduncle of the manubrium and the youngest are found
9 lower down nearer the oral tentacles. The accompanying dia-
13 gram will serve to illustrate the law of succession in position
‘and in time of the various buds upon the manubrium (1) being
the oldest bud and (16) the youngest (newest).
The oldest buds are developed near the proximal base of
) the stomach, and the newest and youngest are found near the
| bases of the oral tentacles. Even before they are set free the
4 . . . .
10 young medusz begin to develop buds on their stomach-walls,
6 - and these secondary medusa-buds follow the same laws of
i time and place of development as do the primary medusa-buds

3,75 I, 155 ‘ 16, 12, 8, 4

(see Chun, 1895, p. 23). Chun, 1895, showed that the medusa-buds were formed entirely from -

the ectoderm of the manubrium, the entoderm taking no part in their development. As the bud
becomes older, however, a connection is formed between its' gastrovascular cavity and that of
the mother medusa. The developing medusa-bud has, at first, only 4 radial tentacles, one at
the base of each radial-canal. When set free; however, it possesses 16 tentacles: 4 clusters
each of the 3 tentacles at the bases of the 4 radial-canals; and also 4 simple interradial ten-
tacles. The color of the entoderm of the manubrium. and tentacle-bulbs varies from brown-
green to black.

This medusa is common in the north Atlantic, where it has been taken off the coasts of

Norway, Barents Sea, Helgoland; England, Ireland, Scotland, and New England. Fewkes
found it in Narragansett Bay, Rhode Island, and it is common on the southern coast of New
England in March. Browne records this species from Valencia Harbor, coast of Ireland.
Levinsen, 1893, found it off the west coast of Greenland. I believe that future studies will show
that R. blumenbachii of the Black Sea is identical with R. octopunctata. The drawing of the
oral tentacles of R. blumenbachii in Rathke’s memoir is evidently diagrammatic and probably
quite erroneous. R. blumenbachii appears to be merely an R. octopunctata in an intermediate
stage of growth wherein it has 3 tentacles in each of its 8 marginal clusters.
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Rathkea octopunctata var. grata A. Agassiz.
- Plate 18, fig. 5. -

Lizia grata, Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. 9, p. 100, figs. 28, 29; 1865, North Amer. Acal., p. 161,
figs. 251-258.—NurTING, 1901, Bull. U. 8. Fish Commission, vol. 19, p. 376, fig. 91.—Harerrr, 1904, Bull. U. S. Bureau of
Fisheries, vol. 24, p. 39, plate 1, fig. 4. i

Non Limia grata, Fewxes, 1881, Bull. Mus. Comp. Zool. at Harvard College, vol. 8, No. 8, p. 142, plate 1, figs. 1~7.

Margellium gratum, HaeckeL, 1879, Syst. der Medusen, p. 95.—LEvINSEN, 1893, Vid. Meddel. Nat. For. Kjsbenhavn (5), Bd.

4 P- 145 . .

Adult medusa (plate 18, fig. 5).—Bell about 3.5 mm. in height and 3 mm. in diameter;
pyriform in shape, and with well-developed apical projection which is solid. The gelatinous
substance is thick at the apex of the bell, but thin upon the sides. There are 8 clusters of mar-
ginal tentacles, 4 radial and 4 interradial. The radial clusters are each composed "of § ten-
tacles, while the interradial clusters contain only 3 tentacles each. The tentacles are long and
flexible and are usually carried curled upward. The basal bulbs are large and filled with
entodermal pigment-granules. The velum 1§ well developed. There are 4 slender, straight
radial-canals. The peduncle of the manubrium is long and extends about two-thirds of the
distance from ‘the apex of the bell-cavity to the velar opening. The gastric portion of the
manubrium is small, and quadratic in cross-section. There are 4 prominent lips, each of which
terminates in a pair of oral tentacles which end in knob-shaped clusters of nematocyst-cells.

There is also found a pair of knob-shaped nematocystic clusters upon the sides of each lip.

Medusa-buds are developed in the interradit
upon the sides of the manubrium. The ento-

'vlf : . derm of the tentacle-bulbs and manubrium

“‘\ \“(’%\ ,v.\'/\'l F A< ~is usually intense orange, but in some cases
\\\%“’@ﬁ ‘J;\" 7 the stomach is sage-green and the tentacle-
\\&.‘&f‘/’? “\"i)?l’?"“l"/ bulbs russet.
\\\\W&/A\%\\“/ Young medusa—In a medusa 1.2 mm.
;@” in height there are 16 tentacles: 4 radial clus- -
, / \ ters each consisting of 3 tentacles and 4 sim-
I ! ple, interradial tentacles. The peduncle is

" long and has the shape of the frustum of a

FIG.93.;Rathkea “killikeri*=R. fasciculata, after Gegenbaur, cone. The stomach is short and there are 4

in Zeit. fiir wissen. Zool., Bd. 8. simple lips which terminate each in a single

knob-shaped cluster of nematocyst-cells. No medusa-buds are yet to be seen upon the
manubrium. . g

The medusa-buds upon the manubrium of the adult have at first only 4 simple tentacles,

one at the foot of each radial-canal. At this stage there are also 4 small interradial t.entacle—

bulbs, which lack tentacles. It is not known what condition the medusa-buds may be in at the

‘time of their liberation from the parent.

This variety is probably an Arctic form. It appears in Newport Harbor, Rhode Island,
and-in Massachusetts Bay during February, and disappears before June.

It is distinguished from the European and American L. octopunctata by its color and the
great length of the peduncle of the manubrium. Also the medusa-buds do not seem to make
their appearance until some time after the liberation of the young rr{edl}sz}, while in Lizzia
octopunctata they develop upon the stomach of the young medusa while it is yet attached to
its mother.

Ré.thkea fasciculata Haeckel.

Milicerta fasciculata, PEroN £T LESUEUR, 1809, Annal. du Mus. Hist. Nat,, tome 14, p. 353, Paris.

Killikeria fasciculata, Acassiz, L., 1862, Cont. Nat. Hist. U. S,, vol. 4, p. 345. ] ]

‘Rathkea fasciculata, Harcker, 1879, Syst. der Medusen, p. 97.—METS(EHN1KOFE, E., 1886, A_rbelt. Zogl. Inst. Wien, Bd. 6,
p- 239.—METscENIKOFF, 1886, Embryol. Studien an Medusen, Wien, pp. 23 (egg), 37 (segmentation), 48 (formatxor’x of
entoderm), taf. 1, fign. 18-31.—~Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23, p.16; 1904, Résult
Camp. Sci. Prince de Monaco, fasc. 28, p. 10.~Bepor, 1901, Revue Suisse de Zool., tome 9, p. 486; Ibid., 1905, tome
13, p. 145 (all literature to 1850). =~ . . -

Lizia killikeri, Groeneaur, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 225, taf. 7, fign. 5-9.—KerErsTEIN UND EHLERS, 1862,
Zoolog. Beitrag, p. 834, taf. 13, fig. 10. : .

Bougainvillia. killikeri, LEuckarT, 1856, Archiv. fiir Naturgesch., Bd. 22, p. 24, taf. 2, fig. 2.
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_ This large Mediterranean form is described in the synoptic table of species of Rathkea.

Gegenbaur, 1854 (Generationswechsel und Fortplanz. bei Medusen, etc., p. 22, taf. 2, fign. 1-9),
raised the larva until it developed into a solitary hydroid, 0.5 mm. long, with 4 tentacles
each beset with a row of nematocysts. A horny perisarc covered the hydrorhiza.

- The stages of segmentation were studied by Metschnikoff, 1886. The egg is 0.11 mm.
wide and yellowish to white in color. The segmentation is total and equal, and results in the
formation of an elongated, ciliated, one-layered blastula with a large, central, segmentation
cavity. The ectoderm is formed by the cells which wander into the segmentation cavity by
ingression from the hinder end of the larva. :

The medusa is quite common at Naples, Italy, during the winter. The bell is barrel-
shaped with a flatly-rounded apex. It is 8 mm. high and 9 mm. wide. The marginal ten-
tacles are highly contractile. There are 10 to 13 tentacles in each of the 8 clusters. Each

b

Fi6. 94 —Rathkea fasciculata. From living and pieserved specimens, by the author. Zoological Station, Naples, Italy‘.
4, Side view of medusa with tentacles strongly contracted. B, Tentacle showing ocellus, C, Aboral view of
manubrium. D, View of oral tentacle, contracted.
tentacle bears an ocellus on its inner side. The oral tentacles branch dichotomously 7 times.
Whenever the medusa is disturbed by a mechanical shock the oral tentacles suddenly expand
to their full extent, forming a network of filaments around the mouth, and thus it is seen that
through this fortuitous reaction the medusa captures its prey. Such a reaction is remarkable,
for in common with other medusz all other parts of the animal contract when disturbed.
The 4 gonads form horseshoe-shaped, swollen crescents with transverse furrows. Each
crescent surrounds the point of entrance of the radial-canal into the stomach and the horns
of the crescent are directed aborally. There are thus 4 perradial gonads. This being the
only instance of perradial gonods seen in the anthomedusz. '

Rathkea octonemalis Maas.

(??) Lizzella octella, HarcxeL, 1879, Syst. der Medusen, p. 84.

Bell 5 to 6 mm. high, 4 to 5 mm. wide, with thick, gelatinous walls, bulging sides, and
flat top. There are 8 clusters of marginal tentacles. 7 to g tentacles in each of the 4 radial,
and 5 to 7 tentacles in each of the 4 interradial clusters. These tentacles are not one-fourth
as long as the bell-height, and there is a black ectodermal ocellus upon the inner side of each
‘tentacle near the point of origin of the tentacle from the basal bulb.

Rathkea octonemalis, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 12, taf. 2, fign. 11, 12,

The 4 radial-canals and the ring-canal are straight, narrow, and simple. The stomach -

is mounted upon a short, wide, conical peduncle. The mouth is surrounded by 4 clusters of
oral tentacles. Each. cluster arises from a short basal stalk and branches dichotomously
4 to 5 times. The basal stalks of these clusters are so short and the forked branches so long
that the mouth appears at first sight to be surrounded by 8 clusters of tentacles. This impres-
sion is, however, erroneous, for there are but 4 clusters of oral tentacles. The mouth does not
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extend to the level of the velar opening. The gonads are on the 4 interradial sides of the
stomach. They are doubly cleft in each interradius so as to present the appearance of 4
longitudinal bands below, but are fused above, forming a double horseshoe. The tentacle-
bulbs have decided red, entodermal pigment. The stomach is reddish-brown and the eggs
appear as flecks of yellow. :
Found in the Malay Archipelago, Ternate, 3° 46’ S. lat., 127° 47’ long. E. from Greenwich.
It is possible that Lizzella octella Haeckel may be identical with this species. Haeckel
gives a very brief description of this medusa as follows: Bell egg-shaped, 15 mm. high, 10 mm.
- wide. Stomach globular or almost cubical, about
as long as its conical peduncle. Gonads 4-feathered
leaves in the stomach-wall. 8 simple, unbranched,
oral tentacles as long as the stomach. (Broken?)
8 marginal tentacle clusters, each with 8 long ten-
tacles. " Coast of Japan. Color (?)

Rathkea elegans.
- Plate 18, fig. 4.

Lizzia elegans, Maver, 1900, Bull. Mus. Comp. Zool. at Harvard
College, vol. 37, p. 44, plate 38, fig. 127.

Bell 3 to 7 mm. in height and gelatinous
_substance of moderate and nearly uniform thick-
ness. The sides of the bell are almost straight and
vertical and the top is dome-shaped. There are 8
groups’ of marginal tentacles, 4 radial and 4 inter-
radial. Each radial group is composed of 4, and
each interradial of 3 tentacles. The tentacles are
quite stiff and curve upward and are only about half
as long as the bell-height. There is a small, dark-
Fi6. 95.—Rathkea octonemalis, after Maas, in Hydro- brown, ectodermal ocellus upon the under (velar)

. medusen Siboga Expedition. side of each tentacle near the basal bulb. The
velum is wide and provided with strong muscles. There are 4 straight, narrow radial-canals
and a simple circular vessel. There is a well-developed, conical peduncle above the stomach,
down which the radial-canals lead in their course to the gastric sac. The gastric part of the
manubrium is cruciform in cross-section and pear-shaped in general longitudinal contour.
The mouth is a simple opening without prominent lips. The oral tentacles arise from 4 radial
sides of the stomach at a short distance above the mouth. Each tentacle branches dichoto-
mously 3 times, and then each tip terminates in 3 small branches which are covered with
nematocysts. The entodermal cells of the oral tentacles are chordate. The genital products
are situated upon the four interradial sides of the stomach.

The entoderm of the tentacle-bulbs and radial-canals 1s of an intense, opaque, pearly-
white color, often displaying a tinge of pink. The entoderm of the stomach is of an intense
green, and the oral tentacles are pearly-pink. The intense opaque color of the radial-canals
contrasting with the hyaline transparency of the bell renders this medusa one of the most beau-
tiful found at the Tortugas, Florida. Several specimens were captured early in July, 1899.

Rathkea blondina.

Lizzia blondina, Forers, 1848, British Naked-eyed Medusz, p. 67, plate 12, fig. 4—BEpoT, 1905, Revue Suisse Zool., Bd. 13,
p- 137 (literature 1848~50).—BrownE, 1895, Trans. Liverpool Biol. Soc., vol. 9, p. 265; 1896, Proc. Zool. Soc. of Lon-
don for 1896, p. 475 (review of recent literature, etc.); 1898, Journal Marine Biol. Assoc., N. S., vol. 5, p. 188.—
(Forexs), BrowNE, 1896, Proc. Zool. Soc. London, p. 475

Lizxzia, sp., CLAPAREDE, 1860, Zeit. fiir wissen. Zool., Bd. 10, p. 401, taf. 32, fign. 1-3.

Dysmorphosa minima (young stage)+ Lizzia claparedei+ L. blondina, Hazcker, 1879, Syst. der Medusen, pp. 78, 82, taf. 6,
fig. 7. - - ’

Lizzia clgaparedei, Crunw, 1895, Bibliotheca Zoologica, Heft 19, p. 36 (budding of medusz), figs. 2-4—HarckeL= Lizzia blondina,
Forees, BROWNE, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 754.

(?) Lizzia elizabethe, HAECKEL, 1879, Syst. der Medusen, p. 83, taf. 6, fig. 12.

Dysmorphosa minima (young medusa), BRowNE, 1895, Trans. Liverpool Biol. Soc., vol. g, p. 260.

Dysmorphosa minima, HarckeL= Lizaia claparedei, HartLAUR, 1897, Wissen. Meeresuntersuch. Deutsch. Meere, Neue Folge,
Abth. Helgoland, Bd. 2, p. 455 —HaxrckerL=Liazia claparedei, BrocH, 1905, Bergens Museum Aarbog, vol. 11, p. 3.




182 MEDUSA OF THE WORLD.

M ature medusa.—Bell 6 mm. high, 4 mm. wide.. Pyriform. There are 3 tentacles in
each of the 4 radial, marginal clusters and only one tentacle in each interradius. The stomach
is mounted upon a short peduncle, and both together are hardly half as long as the depth of
the bell-cavity.  There are 4 radially placed, simple, unbranched, oral tentacles, each of which
terminates in a knob-like cluster of nematocysts and is as long as the stomach itself. When
immature the medusa produces medusa-buds upon the interradial sides of the stomach, but
later, when there are 3 tentacles in each radial cluster, the budding ceases and ova or sperm
develop Clapargde discovered that the eggs are inclosed in nematocyst-bearing capsules,
reminding one of the condition observed in Bougamwllza superciliaris. -Browne states that the
medusa may become sexually mature when the bell is only 1.5 mm. high. The stomach,
gonads, and tentacle-bulbs are amber-yellow. Found off the coasts of England, Ireland
Scotland Germany, and Norway.

When the medusa is young there are only 8 marginal tentacles, 4 radlal and 4 interradial.
Later there are 4 radial clusters, each consisting of 2 tentacles, and 4 smaller, isolated, inter-
radial tentacles. Medusa-buds are produced upon the interradial sides of the stomach, when
the medusa has only 8 tentacles. The 4 oral tentacles remain simple and unbranched through-
out life.

Lizzia elizabetha Haeckel resembles R. blondina in all respects excepting that there are
4 tentacles in each radial, and 2 in each 'interradial cluster. Haeckel found this at Jersey,
English Channel. May it not be R. blondina with more than the usual number of tentacles ?

Browne found a 3- rayed specimen of R. blondina, with 3 radial-canals, 3 oral tentacles
3 clusters of “perradial ” tentacles each contammg 2 tentacles and 3 single mterradlal tentacles

Genus CHIARELLA Maas, 18¢g7.
Chiarellz, Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23, P. 15.

. The type species and the only known form-is Chiarella centrzpetalz; Maas, from the
Gulf of California, Pacific coast of Mexico.

GENERIC CHARACTERS.

Margelinz in which the ring-canal gives rise to blindly ending, centripetal diverticula,

There are 8 cleft tentacle-clusters, so that the tentacles arise from 16 epaulet-shaped, marginal

- swellings. 4 of these cleft tentacle-clusters are radial, and 4 interradial in position. The oral
tentacles are dichotomously branched.

This genus is chiefly distinguished by the blindly-ending diverticula of the marginal
ring-canal. The deeply-cleft tentacle-epaulets are quite characteristic, but this tendency

is also seen in some species of Bougainuvillia and can not be considered as being a distin-

gulshmo characteristic of Chiarella, althouah it appears in a more marked degree in Chiarella
than in Bougainvillia.

Ch1are11a centripetalis Maas.
Chiarella centrzpezalzr Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23, p. 135, taf. 2, fign. 1~4; 1905, Craspe-
doten Medusen der Siboga Expedition, Monog. 10, p. 13. ‘
Bell high and dome-like, 15 to 20 mm. high, 10 to 15 mm. wide. Gelatinous substance
of slight consistency and fairly thick at apex, but thin at margin. Velum small. Bell-margin
exhibits 8 adradial, lappet-like emarginations which alternate with the radial and interradial

clusters of tentacles. The tentacles are very short, not more than one-tenth as long as the

bell-height and arising from 8 medlanly cleft, maromal , epaulet-shaped swellings. The median
cleft in each tentacle- -epaulet is so deep that the epaulet seems divided. 4 of these divided
epaulets are radial and 4 interradial in position. In the mature medusa there are somewhat
more than 40 tentacles in a single row on each double-epaulet, the medusa having altogether
about 320 tentacles. These tentacles arise side by side from the margin of the epaulets, and
the line of tentacles is continuous and not interrupted at the median cleft. There is an
ocellus upon the margin of the epaulet, on the velar side, at the base of each tentacle.

~ There are 4 straight-edged, narrow radial-canals and a ring-canal. This ring-canal gives
off a short, pointed, blindly ending, centripetal diverticulum in each interradius above the
median cleft of each interradial tentacle-epaulet. '
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The stomach is barrel-shaped and about one-ffth as wide as the bell-diameter. It is
not quite half as long as the depth of the bell-cavity and is mounted upon a very short peduncle
down which the 4 radial- canals extend to the base of the stomach. There are 4 radially
placed clusters of oral tentacles. Each cluster arises from a single stalk which branches
dichotomously 5 to 6 times, thus giving somewhat more than 32 terminal ramuli in each
quadrant. These terminal branches end in nematocyst-
knobs. ) ‘

The gonads are 8 adradial,linear swellings along the
sides of the barrel-shaped stomach.

The entoderm of the radial-canals and tentacle-bulbs
is rose-red, as is also the deep-lying entoderm of the
stomach. - The gonads are dark-carmine and the ocelli
dark-brown.

Found in the Gulf of California, Pacific coast of
Mexico, by the Albatross in the spring of 18g1.

Subfamily DENDROSTAURINE, nov. subfam.

Bythotiaride+ Williade, Maas, 1904, Sitzungsber. math.phys. Klasse kgl.
Bayer. Akad. Wissenschaft., Bd. 34, pp. 437, 438; Craspedoten Medusen
der 87boga Expedition, Monog. 10, pp. 15, 19.—Bigelow, 1909, Mem.

- Mus. Comp. Zool. at Harvard College, vol. 37, p. 212.'

Cannotide (in part), Hazcker, 1879, Syst. der Medusen, p. 140.

o

i
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F16. 96.—Chiarella centripetalis, after Maas,
in Mem. Museum Comp. Zool- ' Dendrostaurinz: Anthomedusz with 4 or 'more pri-
at Harvard College. . . -
mary radial-canals, some or all of which branch. The
4 lips are without oral tentacles.” The gonads are upon the interradial, or adradial, sides of
the stomach. :

SUBFAMILY CHARACTERS.

There are two tribes, Bythotiaridi and Williadi.

The tribe Bythotiaridi was established by Maas, 1904, as the family Bythotiaridee (Sit
zungsber. math.-phys. Klasse kgl. Bayer. Akad. Wlssenschaft Bd. 34, p. 437; also, Cras-
pedoten Medusen der Siboga Expedmon Monog. 10, p. 15). Maas pointed out its relation-
ship to the Tiarinz, which are exhibited most completely in the genus Bythotiara Giinther,
wherein the gonads are exactly similar to those of the Tiarinz, the only essential difference
being the branched radial-canals.

The tribe Williadi as we define it is equivalent to the family Williadz of Forbes, Agassiz,
Haeckel, Browne, Maas, and others.

In 1904, loc. cit., Maas showed that the Cannotidz of Haeckel, 1879, was a heterogeneous
group composed of both Anthomedusz and Leptomedusz, and is, therefore, purely artificial
and must be abandoned.

We will now proceed to define the tribes Bythotiaridi and Williadi and their genera.

CHARACTERS OF THE TRIBE BYTHOTIARIDIL

Dendrostaurinz with branching radial-canals and a ring-canal. Without clusters of
nematocysts upon the exumbrella above the margin between the tentacles. With hollow ten-
tacles situated at the ends of the branches of the radial-canals. The gonads are confined to
the interradial sides of the stomach.

The Bythotiaridi are separated from the Williadi by the presence of a ring-canal and the
absence of clusters of nematocysts upon the exumbrella.

In the genera Bythotiara and Sibogita the gonads are similar to those of the Amphine-
midi and Pandzidi of the Tiarina, for they consist of ridges in the ectoderm of the interradial
sides of the stomach. Unfortunately the development of these medusz is unknown, although
a peculiar process of budding takes place in the tentacle-bulbs of Niobza and the same medusa
is known to cast its eggs out into the water.

The genera of the tribe Bythotiaridi are as follows: Bythotiara Giinther, 1903; with 4
radial-canals which bifurcate so that 8 canals reach the circular vessel. 8 marginal tentacles,
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one at the-end of each terminal branch of the radial-canals. Gonads'in 4 interradial ridges on
the sides of the stomach. Manubrium with 4 simple lips. A single specimen found by Giinther
at a depth of 1,610 fathoms, N. lat. 52° 18.1/, W. long. 15° 53.9". :

Sibogita Maas, 1904; with 4 principal radial-canals. Centripetal vessels arise from the
ring-canal and fuse with the 4 radial-canals.- These canals are of various calibers. The
tentacles are hollow. The gonads are developed upon the 4 interradial sides of the manu-
brium in the form of a double row of transverse ridges in each quadrant. There are 4
simple lips. - : :

S. geometrica Maas, 1905 (Craspedoten Medusen der Siboga Expedition, Monog. 10,
p. 17, taf. 3, fign. 16-18.) A single specimen was found near the Celebes, Malay Archipelago.
§. simulans Bigelow, 1909, from the Eastern Pacific.

Niobia Mayer, 19oo; with 4 main radial-canals, 2 of which bifurcate so that 6 radial-
canals reach the circular vessel. The 4 gonads are developed upon the interradial sides of the
stomach. The marginal tentacles develop into free-swimming medusz. The only species is
N. dendrotentacula of Tortugas, Florida. ‘ : ,

Maas, 1904, is inclined to include the genera Netocertoides and Dichotomia among the
Bythotiaridi, but in these genera the gonads extend outward along the radial-canals and there
are solid interradial cirrus-like tentacles upon the bell-margin; they appear, therefore, to be
Leptomedusz. v : :

CHARACTERS OF THE TRIBE WILLIADI. -

Williade, Forezs, 1848, British Naked-eyed Medusz, p. 19.—Acassiz, A., 1865, North Amer. Acal,, p. 171.—~Hazcxzr, 1879,
Syst. der Medusen, p. 156.—BrowNE, 1904 Fauna and Geog. Maldive and Laccadive Archipelagoes, vol. 2, Pt. 3, p. 724.—
Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaften, Bd. 34, p. 43; 1905, Craspedoten
Medusen Ssboga Expedition, p. 19.—~HarTrAUR, 1907, Nordisches Plankton, Nr. 12, p. 5.

Berenicide (sens. restr.), Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 345.

Hydrolaride, ALLmaN, 1871, Monogﬂ Tubularian Hydroids.—Drrace T HErROUARD, 1901, Traité de Zool. Concréte, tome 2,
Par. 2, Les Ceelentérés. :

Dendrostaurinz with 4 or more primary radial-canals which, during the growth of the
medusa, give rise to one or more side branches. Stomach with 4 to 6 or more lobes upon the
interradial sides of which the gonads are situated. The tentacles are simple and hollow and
are situated at the ends of the main radial-canals and their branches. There are clusters of
nematocysts upon the exumbrella above the margin between the tentacles, and there is no ring-
canal. These last two characters serve to distinguish the Williadi from the closely allied
tribe Bythotiaridi. ’ .

The tentacles are never grouped into clusters, but arise singly from the bell-margin. There
are neither cirri nor sensory clubs upon the bell-margin. The successive development of side
branches which arise from the main radial-canals is a distinguishing feature of this tribe.

It has been shown by Hincks, 1872, and Browne, 1896, that the medusa of Willsia stellata
Forbes develops by alternation of generations from the hydroid Lar sabellarum of Gosse, 1857.

Brandt, 1838, and Browne 1904, found that there is no circular canal in Proboscidactyia
and Willsia, and in 1904 Browne showed that there is a tube under the clusters of nematocysts
of the exumbrella. Isolated nematocysts move along the bell-margin and then enter one of
these tubes and stop, and thus a cluster is formed by the accumulation of nematocysts.

For the Williadi we adopt the classification of Browne and Maas in the sense in which

/they define the Williadee. Thus: ‘

Proboscidactyla, BRANDT, 1835. Williadi in which 4 primary radial-canals Jeave the stomach.
Willsia, ForBES, 1846, with 6 or more primary. radialzcanals leaving the stomach. The hydroid of #.
* stellata is Lar sabellarum. .

It appears from researches of Hincks 1872, Browne 1896, 1904, and Maas 1904, that the
Williadi belong among the Anthomedusz and not, as stated by Haeckel, among the Lepto-
medusz. For Browne, 1896 (Proc. Zool. Soc. London for 1896, p. 468), demonstrates that
the medusa of #illsia stellata Forbes is derived from a hydroid which was first described by
Gosse, 1857, under the name of Lar sabellarum. The best description of Lar sabellarum has
however, been given by Hincks, 1872 (Ann. and Mag. Nat. Hist., ser. 4, vol. 10, p. 313, plate
19). The polypites are of two sorts and arise from a creeping hydrorhiza which is found grow-
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ing upon the tube of Sabella. The sterile feeding-polypites are fusiform and have but 2 ten-
tacles, which arise from one side of the body. The reproductive polypites, or blastostyles, are
mouthless and cylindrical in shape. Their free distal end terminates in a knob-like cluster of
nematocysts. Several medusa-buds arise in a cluster from the side of the blastostyle. The
medusz become free and develop into #illsia stellata of Forbes, 1848 (p. 19, plate 1, fig. 1).

Tribe BYTHOTIARIDI.
Genus BYTHOTIARA Giinther, 1903.

i

Bythotiara, GUNTHER, 1903, Annals and Mag. Nat. Hist., ser.7, vol. 11, p. 424—Maas, 1905, Craspedoten Medusen der Siboga
Exped., Monog. 10, p. 18. = .

The type species is Bythotiar?z murrayr Gunther, from a depth of 1,610 fathoms, off the
southwest coast of Ireland.

GENERIC CHARACTERS.

With 4 (to 5?) radial-canals some or all of which bifurcate so that 8 (to 10?) canals reach
the circular vessel at the' margin. Tentacles at the extremities of the terminal branches of the
radial-canals. 4 interradial gonads, in the form of swollen ridges on the sides of the stomach.
4 (or 5?) simple lips. No longitudinal nematocyst tracts upon the exumbrella.

. B&thotiara murrayi Giinther:

Bythotiara murrayi, GUNTHER, 1903, Annals and Mag. Nat. Hist., ser. 7, vol. 11, p. 424, plate 10, figs. 4, 5.

Medusa 7 mm. in diameter. 8 lbng tentacles at the bases of the 8 terminal branches of
the radial-canals. 4 radial-canals which bifurcate close to the manubrium, giving 8 terminal

F16. 97.—Bythotiara murrayi. After Giinther, Annals and Mag. Nat. Hist. . .
Fic. 98.—Bythotiara murrayi. A. Side view. B. Aboral view of manubrium. From a specimen in the
Puritan collection, No. 46, 1902; at the Stazione Zoologica, Naples. Drawn by the author.

branches. 4 lips. Gonads in 4 ridges along the interradial angles of the stomach. Color (?)
A single specimen from a depth of 1,610 fathoms in N. lat. 52° 18.1", W. long. 15° 53.9", off
the southwest coast of Ireland. Dr. Lobianco of the Naples Station kindly permitted me to
study a specimen of this, or a closely allied medusa which was obtained by the Krupp yacht
Puritan from a depth of 1,000 fathoms near Capri, Bay of Naples, and is now preserved in
alcohol at the Naples Zoological Station (fig. 98). The bell is dome-shaped, 12 mm. high and
14 mm. wide and flattened laterally. The bell-margin is destroyed. 5 primary radial-canals
arise from the stomach and 4 of these bifurcate, the other canal being simple. Thus g canals
extend to the periphery of the bell. The stomach is 2.5 mim. long and there are 5 inter-
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radial, swollen gonads, with transverse furrows and a longitudinal median groove. I believe
this to be identical with Glinther’s medusa Having 5 primary radial-canals it may be
“abnormal.

Genus SIBOGITA Maas, 1905; sens. emend Bigelow, 1909.

Sibogita, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 16.—Biczrow, H. B., 1909, Mem. Mus.
Comp. Zool. at Harvard College, vol. 37, p.213.

The type species is Stbogita geomeirica Maas, from the Malay Archipelago.

GENERIC CHARACTERS.

Bythotiaridi with 4 main radial-canals. The marginal ring-canal gives off a number
of centripetal canals which in young specimens end blindly, but in later : stages they connect
with the cruciform base of the stomach. The gonads consist of a pair of ridges with cross
furrows on each of the 4 interradial sides of the stomach. The tentacles are hollow and are
situated at the ends of the larger canals. -

It is probable that this genus has been phylogenetically derived from some Turris-like
medusa.

Sibogita geometrica Maas.

Sibogita geometrica, Maas, 1905, Craspedoten Medusen der Siboga Exped., Monog. 1o, p. 17, taf. 3, fign. 16-18.

Bell is 40 mm. high, 20 mm. wide; with bulging, laterally flattened, barrel-shaped sides
and flatly rounded top. Gelatinous substance uniform and quite thick. There are 16 slender,
hollow tentacles, with swollen, club-like outer ends. These tentacles arise from the ring-canal
at the bases of the 16 larger canals and they project from the sides of the bell at a short distance
above the margin, as in Narcomedusae The entodermal cores of the tentacles extend through

the gelatinous substance of the bell to the rmg-
canal, and the margin between the tentacles is
thrown into 16 gelatinous “‘lappets.” Thetentacles
are about three-fourths as long as the bell-height,
but are highly contractile. Their bases are only
slightly swollen and there are no ocelli.
There is a marginal ring-canal which gives

rise to centripetal branches. According to Maas,
4 wide, main radial-canals arise from the 4 cor-
ners of the stomach and proceed straight to the
ring-canal. 2 or 3 alternately arranged branches
fuse with the sides of each of these main radial-
canals. The largest (oldest ?) branches are near-
est the corners of the stomach, while the branches
which fuse with the more peripheral parts of the
main canals are smaller as we proceed outward.
Altogether about 28 centripetal vessels arise from
the ring-canal. The 4 main radial-canals are of
i large caliber, but the centripetal vessels are nar-
\ | ' rower in accordance with their age, the latest
\ formed being narrowest. Dr. H. B. Bigelow has
shown that the ““side branches”.of Maas are actu-
1 \ ally centripetal vessels which arise from the ring-
\ canal and only later in life join the radial-
4 : canals.
SN The stomach lacks a peduncle and is narrow
and about half as long as the depth of the bell-

Fi16. 99.—Sibogita geometrica, after Maas, in Ergeb. cav¥ty. ,It s 4'_Slded at its base ar}d-the 4 llpS are
Siboga Exped., Monog. X. flaring with folded edges. There is a throat-tube
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above the mouth and the stomach is urn-shaped and cruciform in cross-section. The
4 gonads are on the interradial sides of the basal part of the stomach and consist of 2 bow-
like longitudinal ridges in each interradius. These ridges are crossed by furrows as in Tiarinz.

The entodermal parts are brown or almost black, but this color may be due in some
measure, if not wholly, to the method of preservation. .

A single preserved specimen is described by Maas. It was captured in an open vertical
net between 450 fathoms and the surface, in the Malay Archipelago, near the Celebes, in 1° 38’
N: lat., 124° 28.2" E. long. ‘

Sibogita simulans Bigelow.
Sibogita simulans, BiceLow, H. B., 1909, Mem. Mus. Comp. Zool. at Harvard College, vol. 37, p., 213, plates 5, 41, and 43.

This medusa may prove to be identical with S. geometrica Maas.

Bell 30 mm. high, 22 mm. wide, laterally flattened, apex dome-like and rounded, gelati-
nous substance thick. Manubrium barrel-shaped, one-third as long as depth of bell-cavity.
Its base is 4-sided. 4 interradial gonads each consisting of a double, transverse row of folds
on the sides of the stomach. Lips well developed. There are 4 main radial-canals. In young
medusz the ring-canal gives rise to 8 adradial, blindly ending centripetal vessels. In later
life these adradial vessels connect with the stomach and 4 new interradial vessels make their
appearance and also connect with the stomach. Thus the medusa has 4 radial-canals and
12 vessels which arise from the marginal ring-canal and secondarily connect with the cruci-
form arms of the stomach. When mature there are 30 tentacles, one opposite each canal
and the others somewhat irregularly arranged. The tentacles are long, hollow, and flexible
and terminate in a knob of nematocysts. They have no basal bulbs and no ocelli.

The gonads are reddish-brown; bell faint blue.

2 specimens were found on the surface in the tropical Pacific between the Galapagos
Islands and Panama; another from Behring Sea, 121 fathoms.

Genus NIOBIA Mayer, 1900.
Niobia, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 36.

GENERIC CHARACTERS.

Dendrostaurinz with 4 main radial-canals, 2 of which bifurcate, so that 6 canals reach
the circular vessel at the bell-margin. The gonads are developed on the 4 interradial sides of
the stomach. The mature genital products are found in the ectoderm. There are 4 simple
lips, but no oral tentacles. The marginal tentacles develop into medusa by a peculiar process
of budding combined with fortuitous growth and are set free into the water as independent
animals similar to the parent medusa.

The only known species is Niobza dendrotentacula of the Tortugas, Florida.

Niobia dendrotentacula Mayer.
Plate 19, figs. 1-3.
‘Niohia dendrotentacula, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 36, figs. 141-144, plates 42, 43.

Adult medusa (plate 19, fig. 5).—The bell is slightly flatter than a hemisphere and about
4 mm. in diameter. The outer surface is smooth and there is no apical projection. The
gelatinous substance of the bell is quite thin and uniform, but not very flexible.

4 radial-canals arise from the 4 corners of the stomach; but 2 of these canals, which are
diametrically opposite each other, bifurcate so that 6 radial-canals reach the circular vessel
at the margin, 60° apart.

There are 12 marginal tentacles, one at the foot of each radial-canal and one inter-
medijate between each successive pair of radial-canals. These 12 tentacles are arranged in
a bilaterally symmetrical manner in accordance with age. The oldest and the youngest
tentacles are situated at the ends of the 2 simple radial-canals and the remaining 10 tentacles
are’arranged in bilateral symmetry in accordance with their various ages, the axis being in
the diameter of the 2 simple radial-canals and the oldest and youngest tentacles. Each half
of the margin is thus a reflection of the other, and the order in age of each tentacle is shown

in plate 19, fig. 4, where (1) represents the oldest, (2) the next oldest, and (7) the youngest
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and least-developed tentacles. Thus tentacles (1) and (7), the oldest-and youngest, are
situated at the ends of the two simple radial-canals, while tentacles (2, 2) and (3, 3), the
second and third in order of age, are found at the bases of the two forked canals. In addition
to these there are the interradial sets of tentacles (4, 4), (5, 5) and (6, 6) in order of age;
and thus the medusa has 12 tentacles, 6 radial and 6 interradial.

It is remarkable that through a peculiar process of growth and budding each tentacle-
bulb is successively developed into a small medusa which resembles the adult and is set free
into the water. The oldest tentacle is the first to develop into 2 medusa and be set free, and
the others follow in the order of their age until all of the tentacles have been cast off. They
are immediately replaced, however, by new tentacles, but after every one of the original 12
tentacles has been developed into a new medusa, the process of forming medusz declines
and finally ceases, and thern the parent medusa becomes sexually mature.

The first stage in the transformation of a tentacle-bulb into 2 new medusa is the appear-
ance of a hernia-like outgrowth upon the floor of the subumbrella close to the tentacle-bulb.
This hernia-like projection, which .is composed of both ectoderm and entoderm and has
its cavity connected with a radial-canal or the circular vessel of the medusa, is destined
to form the manubrium of the new medusa. Soon after it begins to develop 2 pointed out-
growths appear on the sides of the adjacent tentacle-bulb and these soon develop into new
tentacles. These outgrowing tentacles become larger and soon a still younger pair appear
farther out on the side of the original tentacle-bulb and these are soon followed by another
pair of tentacles, between the original pair of side branches and the margin of the medusa.
Before this has taken place, however, 4 short canals (the bifurcated radial-canals of the
future medusa) develop and the circular canal completes its circuit by coalescence.

An opening then appears in the velum of the parent medusa immediately below the manu-
brium of the developing medusa and this constitutes the velar opéning of the new animal.
The manubrium becomes cruciform in cross-section and finally the new medusa is con-
stricted off and is set free with 6 radial-canals, 5 well- -developed and 6 small, immature ten-
tacles and a velum (plate 19, fig. 1). Even before the young medusa is cast off 2 hernia-like
outgrowth has developed near the base of its oldest tentacle preparatory to a repetition of
the process of budding. In this remarkable process of budding we see that the simple radial-
canals, the ring-canal, the velum, and the oldest tentacle are stolen directly, so to speak, from
the parent medusa. The forked canals, manubrium, and younger tentacles are new growths,
and thus the bud is not compelled to develop all of its organs anew. The budded medusz are
very hardy when detached and swim actively about and soon develop new medusae out
of their tentacle-bulbs.

The manubrium of the mature medusa is about as long as the depth of the bell-cavity.
There is an enlargement near the middle of its length; the 4 51mp1e lips ‘are well developed
and cruciform. The gonads occupy 4 interradial situations in the upper part of the ecto-
dermal wall of the stomach. After the budding medusa have been set free the gonads become
mature and the ova are large and project from the interradial surfaces of the stomach. They
are finally dehisced into the water.. The entoderm of the manubrium, tentacle bulbs, and
circular canal is ocher-yellow, all other parts being transparent.

This medusa was abundant at Tortugas, Florlda from May 21 to June 4, 1899; and a

few have been found early in ,]une of every subsequent year. It is very active and thrives
well in conﬁnement \

. Tribe WILLIADI.
Genus PROBOSCIDACTYLA Brandt, 1838.

Proboscidactyla, BranpT, 1838, Mém. Acad. Imp. St. Pétersbourg, Sci. Nat., sér. 6, tome 4, p. 390.—BROWNE, 1904, Hydro-
medusz Maldive Islands, p. 725; 1905, Ceylon Pearl Oyster Report No. 27, Medusa, p. 135.—Maas, 1904, Sitzungsber,
math.-phys. Klasse kgl. Bayer. Akad. Wissenschaften, Bd. 34, p. 438; 1905, Hydromedusen der Siboga Expedition.
p- 20—Breerow, H. B., 1909, Mem. Museum Comp. Zool. at Harvard College, vol. 37, p- 218.

Willsia, McCrapy, 1857, Gymn. Charleston Harbor, p. 47.

Willia, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 346 —ACASSIZ, . 1865, North Amer Acal., p 171 —VERRILL, 1873,
Report Commiss. Fish and Fisheries for 1871—72, p- 735-

Dyscannota+ Dicranocanna+ Willetia+ Proboscidactyla, HarckeL, 1879, Syst der Medusen, pp. 151, 156, 157, 159-

Willia, FEwxes, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol. 9, No. 8, p. 299; 1884, Mem. Mus. Comp. Zool. at
Harvard College, vol. 9, No. 3, plate 3, fig. 19.

Willsia, HuxLEY, 189I Anatomy of Invertebrated Animals, p. 120.
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The type species of this genus is Proboscidactyla flavicirrata Brandt, from the North
Pacific. Its 4 main radial-canals branch more profusely than in any other species of the genus.

The American species, P.'ornata, was first described by McCrady under the name #illsia
ornata from Charleston Harbor, South Carolina.

GENERIC CHARACTERS.

Proboscidactyla: Dendrostaurinz having 4 primary radial-canals which give rise to simple,
or branched, side branches during the growth of the medusa. The tentacles are simple and
hollow and are situated at the extremities of the radial-canals and their branches. Upon the
exumbrella there are clusters of nematocysts which alternate in position with the tentacles.
There are no marginal clubs or cirr1 and there is no circular canal. The gonads are upon
the § adradial sides of the stomach extending outward along the sides of the 4 radial-canals.

Haeckel, 1879, separates that which we here designate as Proboscidactyla into 4 genera
as follows:

1. Dicranocanna, in which the 4 radial-canals branch once, giving 8 radial vessels which reach the bell-margin.

2. Dyscannota, in which the 4 primary radial-canals give rise each to 2 side branches, and thus 12 canals reach the

bell-margin. ]

3. Willena, in which the 4 original radial-canals give rise each to 2 side branches, and the first-formed side branch of

each quadrant itself gives rise to a side branch, so that 16 canals reach the bell-margin.

4. Proboscidactyla, in which the 4 canals that rise from the stomach branch complexly, and branches arise from the pri-
mary branches, etc., so that 32 or more radiating canals reach the bell-margin.

It is evident that medusz of the genus Proboscidactyla may successively pass through
stages represented by the genera Dicranocanna, Dyscannota, and Willetta.

The American, Atlantic Proboscidactyla ornata is sexually mature in the  Willeita” stage,
but its southern variety gemmifera gives rise to medusa-buds while in the ““ Dyscannota” stage.

Psythia prolifera, Agassiz and Mayer, 1902, Mem. Museum Comp. Zool. at Harvard
College, vol. 26, p. 143, plate 1, fig. 3, may be a young budding Proboscidactyla? i

- Proboscidactyla flavicirrata Brandt.

Proboscidactyla flavicirrata, BRANDT, 1834, Recueil Actes séances publiques Acad. Imp. Sci. St. Pétersbourg, p. 28 (of the “Separ-
ate™); 1838, Mém. Acad. Imp. Sci. St. Pétersbourg, Sci. Nat., sér. 6, tome 4, Par. 2, p. 390, plate 19.—Acassiz, A., 1863,
North Amer. Acal., p. 173, figs. 280-282.—BrowNE, 1904, Fauna and Geography Maldive and Laccadive Archipelagoes,
vol. 2, p. 725.—BEDOT, 1905, Revue Suisse de Zool., tome 13, p. 144 (all papers to 1850).

Proboscidactyla flavicirrata+ P. brevicirrata, HatckeL, 1879, Syst. der Medusen, pp. 159, 160.

Proboscidactyla brevicirrata, MurBacH and SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 178.

Bell thick-walled and dome-like to globular. About 12 mm. wide and 10 mm. high.
4 main radial-canals arise from the stomach, but these fork near their points of origin and
each branch gives rise to side branches, from one side only and these again give off similarly
arranged branches so that about 54 to 70+ terminal branches reach the bell-margin. There
is a short tentacle at the end of each terminal branch of the radial-canals. There are clusters
of nematocysts on the exumbrella alternating with the tentacles. There is no ring-canal.
Stomach small, with 4 recurved lips. Gonads upon the sides of the 4 radial pouches of the
.stomach. There are neither medusa-buds nor stolons.

Stomach, gonads, and tentacle-bulbs dull yellow. North Pacific, coast .of Kamtschatka
and Puget Sound, Washington. _

This. species is distinguished by the profuse and peculiar branching of its radial-canals.

Proboscidactyla ornata Browne.
Plate 20, figs. 1-10.

Willsia ornata, McCrapY, 1857, Gymn. Charleston Harbor, p. 47, plate 9, figs. 9-11.

Willia ornata, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 346.—Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol.
9, p. 96, figs. 20, 21; 1865, North Amer. Acal,, p. 171, figs. 274a-279.—VErRILL, 1873, Report Commiss. Fish and Fisheries
U.'S. for 1871-72, pp- 455, 735—FEwxes, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol. 9, p. 299, figs. 22, 23,
non fig. 24; 1884, Mem. Mus. Comp. Zool. at Harvard College, vol. g, No. 3, plate 5, fig. 19.—~MAavYER, 1904, Mem.
Nat. Sci. Museum Brooklyn Inst. Arts and Sci., vol. 1, No. 1, p. 13, plate 2, fig. 12.—NUTTING, 1901, Bull. U. S. Fish
Commission for 1899, vol. 19, p. 377.—HARGITT, 1904, Bull. U. S. Bureau of Fisheries, vol. 24, p. 40, plate 1, fig. 5.

Dyscannata dysdipleura, HackeL, 1879, Syst. der Medusen, p. 152.

Willetta ornata, Haecker, 1879, Syst. der Medusen, p. 157. .

Proboscydactyla ornata, BROWNE, 1904, Hydromeduse Maldive Islands, p. 726.--Maas, 1904, Sitzungsber. math.-phys. Klasse
kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 439-

(?) Dicranocanna furcillata, Hatcker, 1879, Syst. der Medusen, p. 156.
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Sexually-mature medusa (plate 20, figs. 9 and-10).~Bell about 5§ mm. in -diameter and
slightly higher thana hemisphere with flaring, bell-shaped sides.: Gelatinous substance
thick and rigid. There are 16 marginal tentacles, one at the foot of each terminal branch
of the radial-canals. 4 of these tentacles are.at the ends of the 4 primary radial-canals. -4
younger tentacles are at the extremities of the secondary, 4 still smaller tentacles at the ends
of the tertiary, and 4 more at the ends of the ‘quarternary canals. There are thus 16 marginal
tentacles, 4 in each quadrant. The tentacle-bulbs are large and hollow and their entoderm
is densely pigmented. The shafts of the tentacles are very contractile and capable of great
elongation. They are covered with ring-like clusters-of nematocysts, which become apparent
only during periods of contraction. - There are neither marginal clubs nor cirri, but midway
between the tentacles, immediately under the surface of the exumbrella, are 16 slender, centrip-
etal canals which alternate with the tentacular radii in position. One or more clusters of
nematocyst-cells are found upon the exumbrella immediately over each of these canals, and
according to Browne, 1904, these nematocysts travel singly up the canals from the bell-margin
and become lodged at intervals, forming accumulations.

4 main radial-canals arise from the 4 radial corners of the stomach. Each of these
canals gives rise to 2 side branches and the longest and oldest of these side branches also gives
rise to a side branch. " Thus there are 16 terminal branches each one of which ends in the
cavity of a tentacle-bulb.” There is no ring-canal, but only a solid cord of.enfodermal cells
connecting the tentacle-bulbs oné with another. The manubrium is flask-shaped and the
mouth is nearly at the level of the, velar opening. There are 4 radially arranged, recurved
lips ‘with crenated edges. The 4 gonads are developed upon. the 4 interradial sides of the

F16. 100.—Diagrammatic oral views showing order of development of radial-canals in Proboscidactyla ornata.
I, youngest stage; TV, mature condjtion.

stomach. In the female the mature ova are large and.prominent. The entoderm .of the
stomach and gonads is ocher-yellow or greenish-yellow, while the entoderm of the. tentacle-
bulBs is crowded with brownish pigment.granules. .In.the very young medusa, however, the .
‘entoderm of the manubrium and tentacle-bulbs is often pink. . . AR
Young medusa.—The hydroid of our American species has not been observed. In the
youngest medusz seen by me, the bell is about 0.7 mm. in diameter. (plate 20, figs. 1—4).
The gelatinous substance is relatively thinner than it is.in the adult. There are 4_equally
developed tentacles, capable.of much expansion (fig. 4), but these are usually seen contracted
in captive specimens. These téntacles are situated at the bases: of the 4 primary radialtubes.
4 slender; blindly-ending, centripetal canals arise from.the margin midway between the 4
tentacles, and there is a cluster of nematocyst-cells upon the exumbrella immediately over
each canal. The manubrium is a simple, short ‘tubé with 4 well-developed, quadratic lips.
The condition of the medusa in this stage is, represented in text-figure 100, 1, which repre-
sents an oral view of the animal. ‘ ‘ : : . S
~ When the medusa is-about 1.25 mm. in diameter (plate 20, fig. 6), a side branch arises
from each of the 4. primitive radial-canals, and at the same time a second set of tentacles
(2222, text-figure 100, 1) make their appearance. These new tentacles are about 22° 30
away from the primary tentacles (1111). If ‘one face the oral surface of the medusa, as is
shown in text-fig. 100, it will be seen that the secondary tentacles (2222) lie in positions
opposite to that of the hands of a watch relatively to the primary tentacles. :

The third set of radial-canals (3333, fig. 100, 111) arise from the"4 primary canals beyond

the origins of canals 2222. This takes place when the medusa is about 2 mm. in diameter.
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The fourth set of radial-canals (4444, fig. 100, 1v) arise from the sides of the second set of
canals. At the completion of, this stage, the medusa has 16 canals and 16 marginal tentacles
which are about 22° 30" apart. This does not occur until the medusa is about 3.5 mm.
in diameter (plate 20, fig. 4) and some individuals appear to become sexually mature before
this stage is reached (plate 20, fig. 3). v

This medusa is common in Narragansett and Buzzard’s Bays on the southern coast of
New England.. It is rare, according to Brooks, at Beaufort, North Carolina. McCrady found
a single mature specimen and I have foundseveralin Charleston Harbor, South Carolina, and in
the Bahamas and Tortugas. It has not been taken north of Cape Cod on the New England
coast, but is found along the entire coast of North America from the Bahamas to southern
New England. Bigelow, 1909, has demonstrated that there is a closely related budding
variety in the tropical Pacific. : S | :

It is possible that ““ Dicranocanna furcillata,” found by Haeckel off the Atlantic coast of
Morocco, may be identified with P. ornata.

From South Carolina southward our P. ornata gives rise to a variety which produces
medusa-buds upon stolons at the 4 radial corners of the stomach near the points of entrance
of the 4 radial-canals, and Haeckel’s medusa has stolons in these positions. :

Proboscidactyla ornata var. stolonifera Bigelow.

(» Will:z'a,.:p., Hu'xw}r, 1877, Manual of Aratomy of Invertebrated Animals, London, p. 120, ﬁg. 17. ’ :

(?) Proboscidactyla tropica, BROWNE, 1904, Fauna and Geog. of Maldive and Laccadive Archipelagoes, vol. 2, part 3, Hydro-
meduse, p.727. . : : : :

Proboscidactyla flavicirrata var. stolonifera, Maas, 1905, Craspedoten Medusen der Siboga Expedition, p. 21, taf. 4, fign. 24-28;
1906, Revue Suisse de Zool., tome 14, p. 89. '

Pryba:cildaczyéa ornata, var. stolonifera, Bigelow, H. B., 1909, Mem Mus. Comp. Zool. at Harvard College, vol. 37, p. 220,
plates 6, 41. } ‘

Bell rounded, ;3 mm. wide, 4 mm. high, with a low, dome-like, apical projection and

‘thin walls. 12 to 20 or more tentacles, one at the base of each terminal branch of the 4 main

radial-canals. These tentacles are about as long as the bell-radius and have large, spherical
' ' basal bulbs which bear entodermal
pigment-granules. An equal number
of meridional lines of nematocysts
alternate with the tentacles. These are
upon the exumbrella and extend from
the margin about one-fifth to one-half
the distance up the sides of the bell.
There are a number of clusters of net-
tling ceils upon each line. The axial
line is composed of a core of ento-
dermal cells which branch off from the
solid cord of entodermal cells which
constitute the degenerate ““ring-canal.”

The 4 main radial-canals branch
quite irregularly after the second fork-
ing, so that 12 to 20, .or more, canals
reach the margin. The general mode
of forking is, however, similar to that
of P. ornata.

Medusa-bearing stolons develop
at the second and third forkings of
each of the 4 radial-canals. There are thus 8 of these stolons, 2 in each quadrant. These
stolons do not all develop at one and the same time. The two oldest appear at the second
forks of the canals of one diameter, then the next two at the second forks of the diameter
9o° apart from the first, and then the 4 others follow in the same order at the third fork-
ings of the canals.

The stomach is wide, cruciform, and urn-shaped, as in other species of the genus. The
4 lips are'recurved, and the manubrium is not longer than one-half to two-thirds the depth

.
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Fic. Ior.—P}obascidacty]a ornata var. stolonifera, after Maas, in
Ergeb. Siboga Exped., Monog. X.
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of the bell-cavity. The gonads may be pale green or colorless. The entoderm of the ten-
tacle-bulbs is black, or pale green, or colorless. The gonads are upon the sides of the
stomach and extend even beyond the first bifurcations of the radial-canals. It is found in
the Malay Archipelago, and at Acapulco, Pacific coast of Mexico.

This is identical with the medusa found by Huxley in the Louisiade Islands, North
Pacific, and called P. tropica by Browne, 19go4. In P. “tropzca, however, the medusa-
bearmg stolons arise from the first branchmgs of the 4 main canals and not from the
second and third points of forking as in Maas’ and Bigelow’s form. Bigelow’s studies have
shown, however, that the two are identical, P. tropica being only a young stage. ‘

P. “tropica” has 16 terminal branches to its 4 main radial-canals. 16 short tentacles, 4
stolons at the points of origin of the first branches of the 4 main radial-canals. These
stolons are long and end in a-knob of nematocysts. On one side the stolon gives rise to a
series of medusa-buds, the oldest being nearest the free lower end of the stolon. When about
to be set free the budding medusa has 4 simple, unbranched radial-canals and 4 tentacles.

Proboscidactyla ornata var. gémmifera.
Plate 21, figs. 1-3.
Wzllm ornata, Brooks, 1880, American Naturalist, vol. 14, p. 670; 1881, Studies Johns Hopkms Univ. Marine Lab . vol. 2,
Willia Eerfzm:fera, Fewxkes, 1882, Bull. Mus. Comp. Zool. at Harvard College, vol. g, p. 300, plate 1, fig. 24.
Proboscidactyla gemmifera, Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaften, Bd. 35, p. 439.—
BrownE, 1904, Hydromeduse Maldive Islands, p- 727.
Dyscannota gemmifera, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 47, plate 8, fig. 17.

This variety of P. ornata is peculiar in that it gives rise to medusa-buds which are borne
upon 4 stolons that arise from the radial corners of the stomach near the points of origin of the
4 main radial-canals, Several medusa-buds in various stages of development may usually be
seen upon each stolon. When set free, each medusa has 4 simple, unbranched radial-canals,
4 well-developed, radially situated tentacles, and 4 small, interradial tentacle-bulbs. There
are also 8§ centripetal canals alternating with and intermediate in position between the tentacle-
bulbs and tentacles. There are no medusa-buds or stolons upon the medusz when set free
from the parent.

All of the budding specimens of Proboscidactyla which have thus far beeﬂ observed were
in the Dyscannota stage, having 12 terminal branches to the radial-canal system and 12 mar-
ginal tentacles. Each of the 4 canals which leave the stomach gives rise to 2 side branches,
and thus there are 3 terminal canals in each quadrant; 12 in all. It is possible that after the
medusa has ceased budding the canals may increase in number so as to become 16. On the
other hand, P. ornata var. gemmifera, may never develop sex-cells or possess more than 12
canals. The common P. ornata, which lacks medusa-buds and has 16 tentacles and terminal
canals, is found wherever the budding variety has been observed, although the budding variety
is not known north of Beaufort, North Carolina, while the sexual form is abundant upon the
southern coast of New England. For many years it was believed that in this gemmifera form
there was constantly but a single cluster of nematocysts over each centripetal canal of the
exumbrella, between the tentacles, whereas in the sexual P. ornata there might be 1, 2,
or occasionally 3, clusters over each canal. In 1903, however, I found two specimens of
the gemmifera form which had 1, 2, or 3 clusters of nematocysts over each centrnipetal canal,
and therefore resembled the condition seen in the sexual P. ornata. No gonads have been
observed upon the manubrium of the gemmifera form and the stomach is therefore smaller
and more slender than in the sexual P. ornata.

P. ornata var. gemmifera is found from Beaufort, North Carolma southward to.the
Bahamas. On the whole its close similarity to P. ornata in the Dyscannota stage leads me to
believe that it is only an immature or budding variety of Proboyczdactyla ornata.

Proboscidactyla ‘“‘minima’ Browne.
Proboscidactyla minima, BrowNE, 1905, Pear] Oyster Fisheries, Gulf of Manaar, Suppl. Report, Roy. Soc. London, 27, p.. 136,

plate 2, fig. 3.

Bell hemispherical ( ?),0.75 to 1 mm. Wlde, with falrly thin walls. 4 main, radial-canals
with lateral branches. Number of lateral branches (?) 10 to 20 short tentacles 0.25 mm.
long with globular basal bulbs. Stomach with 4 longitudinal lobes with the gonads upon their
sides. Mouth with a sinuous margin. Clusters of nematocysts on the exumbrella near the
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margin between the tentacles. . Gulf of Manaar, near Ceylon, in February. Color (?) D:s-
‘tlngulshed by its small size (When mature ).

Proboscidactyla ‘‘occidentalis” Browne.

Willia occidentalis, FEwkes, 1889, Bull. Essex Inst., Salem, vol. 21, No. 7, p. 109, plate s, fig. 3.
Proboscidactyla occidentalis, BROWNE, 1904, Fauna and Geog. Maldwe and Laccadive Archipelagoes, vol. 2, p. 726.

Size (?) Bell pyriform, gelatinous substance thick. 4 main radial-canals, each of which
gives rise to 2 side branches, which also branch; thus each main radial-canal reaches the mar-
gin by 5 vessels. 20 tentacles with reddish basal bulbs. Gonads on the marginal sides of the
stomach. 4 lips. A single cluster of nematocyst-cells on the exumbrella between each suc-
cessive pair of tentacles. Island of Santa Cruz, California. Color (?) Is this only a young
stage of P. flavicirrata®

'

§ . Genus WILLSIA Forbes, 1846.

Willsia, ForeEs, 1846, Ann. and Mag. Nat. Hist., ser. 1, vol. 18, p. 268; 1848, British Naked-eyed Meduse, p. 19.—Gossz,
1853, Naturalist’s Rambles Devonshire Coast, p. 359.

Willia, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 346.

Willsia, PracH, 1867, Journ. Roy. Institute, Cornwall, p. 357.

Willia, Harckzy, 1879, Syst. der Medusen, p. 158.—Browne, 1902, Annals Mag. Nat. Hist., ser. 7, vol. 9, p. 280; 1904,
Hydromedusz Maldive Islands, p. 729.—Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaft.,
Bd. 34, p- 439-

GENERIC CHARACTERS.

Williadi with 6 or more primary radial-canals, each of which gives rise to one or more side
branches all of which extend to the bell-margin.

The type species is #illsia stellata Forbes, of the northern coast of Europe. Its hydroid
stock is Lar sabellarum Gosse.

p ~ Willsia stellata Forbes.

Willsia stellata, Forers, 1846, Annals and Mag. Nat. Hist., ser. 1, vol. 18, p. 268; 1848, British Naked-eyed Medusz,
p- 19, plate_1, fig. 1.—BEDOT, 1905; Revue Suisse de Zool., tome 13, p. 152 (literature to 1850).—BrOWNE, 1904, Fauna
and Geog. Maldive and Laccadive Archipelagoes, vol. 2, p. 729.

Willia stellata, HaEcxEL, 1879, Syst. der Medusen, p. 158.

Lar sabellarum (hydroid), Gosse, 1857, Trans. Linnean Soc. London, vol. 22, p. 113, plate z20.

Lar sabellarum, Hincks, 1872, Annals and Mag. Nat. Hist., ser. 4, vol. 10, p. 313, plate 19.

(?) Willia furcata, Harcker, Ibid., p. 158.

Willsia stellata, Forbes = Lar' sabellarum Gosse, BrowNE, 1896, Proc. Zool. Soc. London, p. 468; 1897, Proc. Zool. Soc. Lon-
don, p. 818, 9 figs. (the best modern description).

Lar sabellarum, Browng, 1905, Proc. Roy. Soc. Edinburgh, vol. 25, p. 753 (medusa only).

Bell dome-like, about 9 mm. wide and 8 mm. high, with thick gelatinous walls, evenly
rounded. Stomach 6-sided, with well-developed, lateral lobes upon the sides of which the
gonads are situated.

When the medusa is set free from the hydroid there are 6 stralght simple radial-canals,
’60° apart, but when about 1 mm. wide a side branch grows out from each of the 6 ougmal
canals. These side branches grow out from near the middle points of the original canals,
and the original canals then bend so that 12 vessels reach the bell-margin nearly 30° apart.
In the next stage another side branch arises, farther out than the first and on the opposite side
from each of the 6 original canals, and finally a third branch grows out from the inner side of
the first branch. Thus each of the 6 original radial-canals gives rise to 3 branches, and hence
24 terminal canals reach the bell-margin. Owing to the bending of the radial-canals the
terminal branches are spaced with a fair degree of symmetry, but the intervals between the
ends are not constantly 15°, for the space between the main canal and the last-formed branch
is apt to remain wider than the other intervals. (See Browne 1905.)

There are 24 short tentacles, one at the end of each terminal branch of the radla] canals.
These tentacles have well- developed, basal bulbs and are tapering and shorter than the bell-
diameter. 24 short, blindly-ending, centripetal canals extend upward from bell-margin
under the surface of the exumbrella, alternating with the tentacles; and there is a cluster of
nematocysts upon the exumbrella over each one of these centripetal vessels. There is no
ring-canal.

The 6-sided stomach 1s short, not being longer than one-half to two-thirds the depth of
the bell-cavity and there are 6 simple recurved lips. The stomach differs from the Amer-
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ican Willsia discovered by Professor Brooks, in being 6-rayed. at its center, whereas the
center of the stomach of the American medusa is only 3-rayed.

The stomach and gonads are yellow to redd1sh—yellow and the tentacle-bulbs are dark
yellowish-brown or purple-brown. This medusa is found off the coasts of Great Biitain and
Ireland. It is abundant at Valencia Island off the southern coast of Ireland. ' »

A summary of its stages in growth may be presented thus:

‘ The hydroid is ““ Lar sabellarum”
" Exumbrella | of Gosse and Hincks. It grows upon

Radial-canals. Tentacles. |- clusters of | the tybe of Sabella. The polypites
nematocysts. . . -

_ : arise at intervals from a creeping
Earliest stage.. 6 unbranched. 6. 6 ,hydrorhiza. The fusiform feeding
Second stage. 1 side branch to each 12 12 pOI-yPltes are 1arger than the repro-

canal. ductive ones and have each 2 ten-

Thid e branch . . tacles which both arise from one side
ira stage. 2 OPPOSlte rancies I, . | Tera
to each canal. of the body. The reproductive poly-
pites have no tentacles and their free
Fourth and adult | The first-formed side 24 24 upper ends are somewhat globular
stage. branch branches. / .

Thus each main and devoid of a mouth, although they
canal gives off 3 are armed with many nematocysts.
branches. : . The medusa-buds arise in clusters of
} 3 to 4 on the upper sides of the body
of the polypite. When set free the bell is somewhat higher than a hemisphere and the
medusa has 6 radial-canals and 6 tentacles alternating with 6 clusters of nematocysts upon
the exumbrella. The stomach is 6- Iobed and has 6 lips.

Haeckel, 1879, p. 158, describes a “ #illia furcata ” from St. Nazaire, Atlantic coast of »

France. This may beidentical with #. stellata, butitis said to have the gonads isolated upon
the radial-canals. The lower edge of the stomach is said to be folded or crinkled and without
true lips. In other respects the medusa is evidently identical with #. stellata.” 1 suspect this
of being merely a specimen of /. stellata in which. the central part of the stomach has been lost
through accident and is in process of regeneration.

) ) Willsia (?) varians. ' . ,
Probo:cédaczyla varians, BROWNE] 1902, Fauna and Geography Maldive and Laccadive Archxpelagoes, vol. 2, p 728, plate 54,
gs. I, 2.
Browne describes this medusa from a single specimen with an irregular, 6-lobed stomach.
The medusa was 3 mm. wide, 2 mm. high. 6 main radial-canals, each with 1 to 3 lateral
branches.. 17 tentacles, one at the end of each terminal branch of the radial-canals. No
ring-canal. Clusters of nematocysts on the exumbrella. Stomach very irregular with 5 (?)
lips. No gonads, but with 2 medusa-buds upon 2 of the radial-canals near the stomach.
Tentacle-bulbs dark brown. Maldive Islands, Indian Ocean. This may be an abnormal
specimen of Proboscidactyla ornata var. stolonifera.

Willsia mutabilis Browne.

Willia mutabilis, BROWNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 280; 1904, Fauna and Geog Maldive and Lac-
cadive Archipelagoes, vol. 2, p. 729.

Bell slightly conical, 6 mm. high and 6 mm. wide. Margin of bell slightly inverted and
summit broad and round. There are 24 or more tentacles. 6 or 8 radial-canals arise from
the stomach and each gives rise to 3 or more branches. The stomach is small, with 6 or 8
lobes, and the margin of the mouth 1s complexly folded. The gonads surround the stomach
and its lobes. This species is very variable. Found by Vallentine at Stanley Harbor, Falk-
land Islands and briefly described by Browne. Color (?)

Willsia brooksii, sp. nov.

Beautiful drawings of a young stage and also of the adult condition of this medusa
were made by the late Prof. William K. Brooks, while he was at Beaufort, North Carolina,
and were found among his unpublished figures, after his death. They were kirndly pre-

‘/\
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i

Fi16. 101a—4 and B, Proboscidactyla ornata, var. gemmifera showing a young stage with stolons bearing medusa buds.
Cto F, young and mature stage of Willsia brooksii sp. nov.; having 6 primary radial-canals, 24 terminal ramuli.
From Beaufort, North Carolina. Drawn from life, by Profcssor Brooks.
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sented to me by the Department of Biology of Johns Hopkins University for publication in
this work, and it seems but fitting that the species should be named in honor of the great
naturalist who discovered it. It is closely allied and possibly identical with the European
Willsia stellata, although the 3-rayed center of the stomach appears to distinguish it.

In the young stage there are 6 simple, slender radial-canals, 60° apart. The bell-walls
are relatively thin and the bell somewhat higher than a hemisphere with a bluntly pointed
apex. The 6 tentacles are 5 to 6 times as long as the bell-diameter and have swollen,
nematocyst-bearing, outer extremities. ' : - e

In the mature medusa the bell is flatter than a hemisphere, thick walled, with a_shal-
low bell-cavity. Twenty-four tentacles alternate with 24 exumbrella, nematocyst tracts
each with several clusters of nettling cells. The manubrium has 6 lips. Stomach 3-rayed
at center, but each ray forks, giving 6 ramuli, 6 priméry radial-canals which bifurcate twice
giving 24 terminal branches. The gonads extend along the sides of the stomach. The
size and color can not be determined from Professor Brooks’s drawings: Found at Beau-
fort, North Carolina. (See page 193.) '

Order LEPTOMEDUSZ Haeckel, 1866.

Leptomeduse, Harckzr, 1866, Generellen Morphologie, Bd. 2, p. lvii; 1879, Syst. der Medusen, p. r11.—Bicerow, 1909,
Mlerrg Mus. Comp. Zool. at Harvard College, vol. 37> P- 147.—TORREY, 1909, Publications University California, Zool.,
vol. 6, p. 12.

“ CHARACTERS OF THE ORDER LEPTOMEDUSE:

Hydromedusz which arise by alternation of generations from Campanularian hydroids.
The gonads are developed upon the radial-canals. When present the lithocysts are of ecto-
dermal origin. ‘

We may distinguish three families as follows:
I. Thaumantiade Gegenbaur, 1856. Without lithocysts, but with marginal sensory-
clubs or cordyli. -
2. Eucopide Gegenbaur, 1856. With lithocysts and with less than 8 radial-canals.
3. Zquorid® Eschscholtz, 1829. With lithocysts and with more than § radial-canals.

The Leptomedusa are probably descended from the more simply organized Antho-
- medusz; this is shown by the fact that when first set free from the hydroid some of the Euco-
‘pide, such as Phortis, lack lithocysts, which develop later. Also the hydroid of Eutina called
Campanopsishas nearly all of the characters of the Tubularian hydroids. Asexual production
of medusa-buds is extremely rare in the medusz of the order Leptomedusz being known only
in Eucheilota paradoxica and Eirene medusifera. These medusz are therefore creatures of -
the coasts and are rarely found far out at sea, for they can not maintain themselves in
situations unsuited to the growth of their hydroids.

Family THAUMANTIADZE Gegenbaur, 1856.

Thaumantiade, GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, pp. 218, 236, 268 —Maas, 1893, Ergeb.der Plankton Exped.,
Bd. 2, K. ¢, pp. 64-65; 1897, Mem. Mus. Comp. Zool. at Harvard College., vol. 23, No. 1, p. 19; 1905, Craspe-
doten Medusen der Ssboga Expedition, Monog. 10, p. 23. - .

Thaumantiade+ Cannotide, Barckew, 1879, Syst. der Medusen, Pp. 120, 140. '

FAMILY CHARACTERS.

Leptomedusa without lithocysts. The gonads are developed upon or extend outward
over the radial-canals and are not confined exclusively within the walls of the stomach.

In so far as is at present known the Thaumantiade develop through alternation of
generations from Campanularian hydroids. For our knowledge of the development of the
species constituting this family we are indebted to the researches of Wright, 1862, on T hau-
mantias; A. Agassiz, 1865, on Melicertum; Metschnikoff, 1886, on Laodicea; and Browne,
1900, on Dipleurosoma. . ’

It is evident, indeed, that the Thaumantiadz are very-closely related to the Eucopidz.
They resemble the Tubularian medusz (Anthomedusz), however, in the absence of lithocysts
and the prevalence of ectodermal ocelli upon the tentacle-bulbs. Indeed, all authorities agree
in considering the Thaumantiadae as more lowly organized than the Eucopide and Equoridz,

v
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and probably nearly related to the forms from which the Campanularian medusz have
developed (see A. Agassiz, 1865, pp. 124, 125; O. and R. Hertwig, 1897, Nervensyst. und
Sinnesorgane der Medusen, p. 155; Haeckel, 1879, pp. 121, 125; Brooks, 1895, pp. 301-303).
Haeckel goes so far as to state that the medusz of his genus Tetranema (T haumantias)
are the primitive forms from which the Campanularian medusz (Leptomedusz) have been
developed! o : S v

Asexual budding of medusz upon the gonads is unknown in the Thaumantiade.

Brooks, 1895, shows that the marginal sense-clubs of Laodicea contain no trace of concre-
tions. Their cores are entodermal and they arise from the level of the exumbrella nerve-
ring, above the velum, and are identical in all their anatomical relations with the sense-clubs
of the Narcomedus® and Trachymedusz. ‘

Haeckel, 1879, includes Gonionemus and the Williadi among the Thaumantiadz.
Gonionemus is certainly not one of the Thaumantiade, for it has marginal lithocysts; and
according to the researches of Hincks, 1872, and Browne, 1896, the Williadi are derived
from Tubularian hydroids and should be placed among the Anthomedusz. v

The Thaumantiad may be conveniently, although somewhat artificially divided into
three subfamilies: - E -

1. Melicertinz, with simple, unbranched radial-canals.

2. Polyorchinz, in which the radial-canals give rise to blindly-ending side branches,
and these side branches do not fuse with the circular vessel.

3. Berenicinz, in which the radial-canals give rise to side branches, and these side
branches connect with the circular vessel. .

A description of the genera of the Thaumantiade follows:
SurramiLy MevicerTiNZE: With simple, unbranched radial-canals upon which the gonads are developed. The lips are as
.numerous as the radial-canals. Ocelli, marginal sense-clubs, cordyli, and cirri are often present. There are no oral tentacles.
Thaumantias Escuscuorrz, 1829= Tetranema+ Thaumantias Harckei, 1879. 4 or more tentacles, 4 radial-canals,
and 4 simple lips. No marginal clubs or cirri. Hydroid: Thaumantias.
Laodicea Lesson, 1843=0Octonema+ Laodice HaEcxzL, 1879. 4 or more tentacles, with marginal clubs or cirri or both
between tentacles. 4 radial-canals, 4 simple lips. Hydroid: Cuspidella. .
~ Melicertum OXEN, sensu Acassiz=Melicertella+ Melicertum Harcker, 1879. With 8 or more tentacles. 8 radial-
canals, 8 simple lips, and without marginal sense-clubs and cirri. Hydroid: Melicersum.
Melicertissa Haecker, 1879. With 8 or more tentacles. 8 radial-canals and 8.lips. With marginal sense-clubs or
cirri. This is equivalent to Melicertissa+ Melicertidium HaeckeL, 1879, p. 124. )
Orchistoma Harcket, 1879. More than 8 radial-canals and the same number of lips. With or without marginal
sense-clubs and cirri. Development unknown. ' ) '
Timoides BiGELOW, 1904. 4 radial-canals. - Ring-canal gives rise to blindly-ending, centripetal canals. Stomach upon
a peduncle. 4 gonads on the radial-canals. Numerous tentacles and cirri. Development unknown.

SusraMmiLy POLYORCHINZE: 4 or more radial-canals which give rise to blindly-ending side branches that do not reach the circular
vessel. Gonads upon radial-canals, or upon their side branches. Ocelli, marginal sense-clubs, and cirri are often present.
) Staurodiscus HarckeL, 1879. 4 radial-canals, each of which givesTise to 2 blindly-ending side branches. Gonads upon
4 main radial-canals, also upon side branches. There are marginal sense-clubs. Manubrium tubular, with 4 simple
lips. Development unknown. :

Piychogena A. Acassiz, 1865. 4 radial-canals, which give rise to numerous blindly-ending side branches upon which
gonads are developed. Manubrium wide and shallow. Mouth simple, large, cruciform opening. Development
unknown.

Polyorchis A. Acassiz, 1862-65. 4 radial-canals, which give rise to many blindly-ending side branches. A number of
free sack-shaped gonads arise from radial-canals. . Bell-margin simple. Manubrium long and tubular, and there
are 4 simple lips. The ring-canal is simple without centripetal branches.

Scrippsia, TORREY, 1909. Similar to Polyorchis, but with a gastric peduncle and without pinnate branches on the
radial-canals distal to the gonads. (See Appendix.)

Spirocodon HaxrckeL, 1879= Goneomeandrus KIRKPATRICK, 1903. Similar to Polyorchis, but ring-canal gives rise to
blindly-ending centripetal branches and bell-margin divided into lappets. Development unknown.

SusramiLy BereNiciNZ: Radial-canals branch and all branches connect with circular vessel. Lips as numercus as main
radial-canals... Ocelli, marginal clubs, and cirri often present. .

Cannota HarcxeL, 1879. 4 main radial-canals eéach of which gives rise to 2 simple side branches, and thus 12 canals
connect with the circular vessel. There are 12 gonads, 1 upon each terminal branch of the radial-canals. -

Cuvieria PEroN, 1807 =DBerenice Harcker, 1879. The 4 main- radial-canals give rise to non-dichotomous side
branches, and the side branches also branch. Gonads on the terminal branches of the radial-canals.

Dichotomia Brooxs, 1903. 4 main radial-canals all of which divide dichotomously two or more times. . The gonads
extend outward from the sides of the stomach over the radial-canals and their branches.

Dipleurosoma AxeL Bokcxk, 1866 = Tetracannota MAYER, 1900. 3 Or more main radial-canals, some or all of which
give rise to non‘dichotomous branches. Gonads on the canals adjacent to the manubrium. According to Browne,
the hydroid appears to be Cuspidella ?

Toxorchis sens. emend., HakcxeL= Toxorchis+ Cladocanna HarcxkxrL, 1879. 4 or more main radial-canals which
branch dichotomously one or.more times. The gonads are upon the outer branches of the radial-canals near the
circular canal. . :

Netocertoides MAYER, 1900. 8 main radial-canals, which branch dichotomously. The gonads extend outward from the
sides of the stomach along the radial-canals.-
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Genus THAUMANTIAS Eschscholtz, 1829.

Thaumantias (in part), EscuscHoLTz, 1829, Syst. der Acal., p. 102.—OxeN, 1835, Allgemeine Naturgesch., Bd. 5, p. 226, —
Lzsson, 1843, Hist. Zooph. Acal., p. 176.—ForBEs, 1848, British Naked-eyed Medusz, p. 45, etc. i

Thaumantias, GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 237.—WricHT, 1862, Quart. Journ. Microscop. Sci., N. S.,
vol. 2, pp. 221, 308 —Hincks, 1868, British Hydroid Zoophytes, p. 178.—Brownz, 1896, Proc. Zool. Soc. London,
pp- 480, 489.—HARTLAUB, 1905, Zoologische Jahrbiicher, Supplement 6, p. 567. :

Tetranema+ Thaumantias, HAEckEL, 1879, Syst. der Medusen, pp. 125, 127. -

Halmomises, vox KennEL, 1891, Sitzber. Nat. Ges. Dorpat, Bd. 9, p. 282.

The oldest species is ““T haumantias hemispherica” Eschscholtz, 1829 = Medusa hem:-
spherica Gronovius, 1760; but Browne, 1896, shows that this is undoubtedl.y a thalzdz_um,
and has lithocysts which former observers had overlooked. ‘‘Thaumantias aercnautica’
Forbes, 1848, 1s probably a Phialidium, and the type species appears to be T haumantias
cellularia Haeckel= Laodice cellularia A. Agassiz, 1862, 1865. : L

GENERIC CHARACTERS.

Thaumantiade with 4 gonads upon the 4 radial-¢anals. With 4 or more tentac‘leg.
Mahubrium without a peduncle and with 4 simple lips. No marginal sense-clubs or cirri.
The hydroid is T haumantias. . ) : : : -

Haeckel, 1879, would restrict T haumantias to include medusz with 16 or more tentacles,
and he proposed a new genus Tetranema for medusz with 4 tentacles. We adopt a broader
definition and restore the older interpretation of Forbes and others, and include medusz
with 4 or more tentacles under T kaumantias. '

T haumantias is separated from Laodicea by the fact that there are no marginal sense-
clubs or cirri in T haumantias, whereas these structures exist in Laodicea. )

The hydroid of Thaumantias was first described by Wright, 1862 (Journ. Microscopical
Science, vol. 2, p. 221). The stem is simple (or branched?) and rooted by a thread-hl_ce
stolon; hydrothece campanulate; polypites with a prominent funnel-shaped proboscis.
The stem is sometimes ringed throughout, sometimes only at the base and summit. The
calycles of the polypites are denticulate, the edge having about 7 teeth. There are 16 or
more tentacles in a single ring. Wright reared the hydroid from the eggs of 7 haumantias
inconspicua Forbes. o ' _ o '

T haumantias is unfortunately a receptacle for all the medusz of Phialidium in which
lithocysts have not been observed. The older authors, previous to Geger}baur’s researches
published in 1856, generally failed to observe the lithocysts; hence our heritage of numerous
“species” of ‘“Thaumantias.”” Browne, a most assiduous student of European medusz,
recently stated that he had never found a T haumantias. 1have never taken one in thousands
of surface-tows made along the Atlantic coast of the United States from Eastport, Maine, to
Tortugas, Florida, nor did I find a single specimen of T haumantias in cruising over the
Pacific while serving as assistant to Dr. Alexander
Agassiz. Dr. Lobianco, however, kindly permitted
me to study some well-preserved specimens of a
medusa collected by him at Naples, which I believe
to be a T haumantias.

Thaumanﬁas eschscholtzii Haeckel. :‘

Thaumantias eschscholtzii, HarcxeL, 1879, Syst. der Medusen, p. 129,
taf. 8, fig. 4—LEVINSEN, 1893, Vid. Meddel. Nat. Foran,,
Kjobenhavn, ser. 5, Bd. 4, p. 145. h
Bell flat and watch-glass-shaped, and 3 to 4

times as broad as high. About 10 to 12 mm. in

diameter. There are 240 to 280 slender tentacles
with globular basal bulbs which are provided with
ocelli. The tentacles are about half as long as the
radius of the bell. There are no sense-clubs or

. < ecchscholiaii. af cirri upon the bell-margin. The velum is well
Fre- wz.—ThIA—ZI’;rencaI:etl’,aise;;.Sc oty wter developed. There are 4 straight, narrow radial-
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canals. The manubrium is very shallow and there are 4 prominent, crinkled lips. The 4
gonads are thick and cylindrical and occupy the middle regions of the 4 radial-canals. Each
gonad is about half as long as the radial-canal upon which it is situated. Color (?) This
medusa is found upon the western coast of Greenland.

Thaumantias rubrum.

Chromatonema rubrum, FEwxes, 1882, Bull. Mus'fiCOmp. Zool. at Harvard College, vol. 9, No. 8, p. 305, fig. 41, plate 1.

Bell hemispherical and gelatinous substance thick. There are 12 to 16 short tentacles.
No lithocysts, marginal clubs,.or cirri. ‘There are 4 straight, radial tubes. Manubrium short
and there are 4 slightly crenulated lips. Gonads developed upon radial-canals adjacent to
manubrium. Each gonad is about one-third as long as the radial tube upon which it is situated.
The ova are very conspicuous. The gonads and tentacles are red in alcoholic specimens.

Found off the New England coast by the United States Fish Commission in 1880 and
1881. Were the lithocysts destroyed by preservation in alcohol ? Size (?)

Thaumantias cellularia Haeckel.

Laodice cellularia, Acassiz, A., 1865, North Amer. Acal., p. 127, figs. 193, 196.

Thaumantias cellularia, Harcxe, 1879, Syst. der Medusen, p. 129.—Mureacr and SHEARER, 1903, Proc. Zool. Soc. London,
vol. 2, p. 172, plate 17, figs. 2-2b. -

Bell thick, dome-like, about 30 mm. wide, 20 mm. high. About 100 tentacles with well-
developed basal bulbs set closely one by the side of the other. Tentacles about as long as the
bell-diameter. Stomach very small and with 4 long, slender, folded lips, 5 to 6 times as long as
the diameter of the stomach. 4 folded linear gonads nearly as long as the 4 radial-canals
upon which they are developed. Stomach, gonads, and tentacle-bulbs violet.

Abundant off the Pacific coast of Washington during the summer and autumn.

Thaumantias forbesii Haeckel.

Non Thaumantias thompsoni, Forexs, 1848, British Naked-eyed Medusz, p. 49, plate 11, fig. 5.
Thaumantias forbesii, Harcker, 1879, Syst. der Medusen, p. 129.
Tetranema eucopium (young or abortive medusa ?), Harcker, Ibid., p. 124, taf. 8, fig. 1, 2.

Bell flat, 16 mm. wide, 5 to 8 mm. high. 16 tentacles longer than the bell-diameter with
large, globular basal bulbs, separated by wide intervals. Ocelli upon the tentacle-bulbs.
Stomach small, globular. Mouth with 4 large folded lips, 2 to 3 times as long as the diameter
of the base of the stomach. 4 ellipsoidal gonads upon the outer thirds of the 4 radial-canals,
touching the margin. Mouth and stomach light-violet. Gonads and tentacle-bulbs dark
violet. Ocelli black. Coast of Norway, near Bergen, Haeckel, September, 186g.

T etranema eucopium Haeckel, 1879, appears to be the same medusa, only 8 mm. wide
with only 4 tentacles, and with 4 folded, spindle-shaped gonads over the greater parts of the
4 radial-canals. Found in the Straits of Gibraltar, by Haeckel, in March.

Thaumantias lacustris.

Halmomises lacustr;s,IVON KenneL, 1891, Sitzber. Nat. Ges. Dorpat, Bd.‘g, p: 282.
Halmomises lacustris, von KENNEL, Ann. and Mag. Nat. Hist., ser. 6, vol. 8, p. 2359.

Bell about 2 to 2.5 mm. in diameter and slightly higher than a hemisphere. There are
16 to 24 very long tentacles with well-developed basal bulbs, which contain a simple ring of
pigment upon their outer (centrifugal) sides. There are no marginal cirri. The velum is well
developed, being broad and thin. The manubrium extends from the inner apex of the bell-
cavity to the level of the velar opening. It is cruciform in cross-section, with a wide proximal
base. The mouth is simple, with 4 small, bluntly rounded lips. The 4 radial-canals are sinuous

' for the first three-fourths of their length from the 4 corners of the stomach. In the last quarter

of their length, near their point of juncture with the circular tube, they are straight and narrow.

The canals are broad in the sinuous region and here the gonads are situated. Each gonad is

longer than the portion of the canal upon which it is situated, and it is therefore thrown into

frills and twisted sinuously. The bell is hyaline or faintly yellowish. The tentacles and bell-

margin are slightly milky. " The gonads are yellowish-brown. - -
16 ‘
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This medusa was discovered by von Kennel in a fresh-water lagoon on the east coast of
Trinidad, south of Mayaro Point, in a cocoanut plantation. The water: in which it was
living was apparently perfectly fresh, not being salt to the taste. The lagoon was in commun-
ication with the sea during the rainy season. :

Thaumantias maotica Ostrooumoff.

T haumantias maotica, OSTROOUMOFF, 1896, Bull. Acad. Impériale des Sci. St. Pétersbourg, sér. 5, tome 4, p. 401, plate 1, figs.

2y 45 5.

Bell fuller than a hemisphere, with very thick gelatinous substance; 18 mm. wide, 10 mm.
high. 32 filiform, slender tentacles, twice as long as bell-diameter, with well- developed basal
bulbs. Dark- colored ectodermal ocellus on each
tentacle-bulb. Velum narrow. 4 straight, slen-
der radial-canals. Manubrium 4-sided, prisma-
tic, with 4 simple lips. About half as long as
depth of bell-cavity. No peduncle. -4 spindle-
shaped gonads on the middle thirds of the 4
radial-canals. Sea of Azov, Russia. :

Dr. S. Lobianco of Naples kindly permitted
me to study some very well-preserved specimens
of a T haumantias which he collected in the Bay
of Naples. At first I was inclined to regard these
as a new species, but now believe that they may
represent a young stage of T haumantias meotica.
" I herewith present a cut (fig. 103) representing
the largest of Dr. Lobianco’s specimens together
with the following description:

Bell 4 mm. high and of about anh equal width.
Apex evenly rounded and exumbrella smooth.
Gelatinous substance thick at apex, but thin at
“bell-margin.  Bell-cavity about two-thirds as
deep as the height of the bell.

There are not more than 16 tentacles; the
number among six specimens observed by me
ranged from 8 to 12. The 4 perradial tentacles
are about twice as long as the bell-diameter, the
4 interradial about half this length, and the
adradial tentacles are not more than one-third
as long as the interradial. All of the tentacles
taper gradually to their tips and are sharply set
off from their globular, swollen, basal bulbs.
There is a black, abaxial, ectodermal ocellus
upon each basal bulb. The shaft of each ten-
tacle is regularly besprinkled with small;isolated,
wart-like patches of nematocyst-cells, Wthh do
not form rings,

Velum very wide. There are 4 straight-
‘edged, narrowradial-canals and a simple, slender
ring-canal. Manubrium small,flask-shaped,and
with 4 simple lips. It is not more than one-fourth as long as the depth of the bell-cavity.
The 4 spindle-shaped gonads are developed along the 4 radial-canals from their proximal
thirds to their middle points. -They are apparently immature.

The collection of the Stazione Zoologica at Naples, Italy, contains six well-preserved,
alcoholic specimens of this medusa, which were gathered by Dr. Lobianco in the Bay of Naples.

This medusa bears some resemblance to T haumantias quadrata Forbes, 1848, British
Naked-eyed Medusz, p. 43, plate 9, fig. 2; from Loc Fyne, Scotland. In this British medusz,
however, there are apparently no true ocelli, the so-called ocelli of Forbes being orange-
colored entodermal pigment in the tentacle-bulbs.

Fic. 103.—T haumantias meotica ?

S




LEPTOMEDUSE—LAODICEA. 201

Genus LAODICEA Lesson, 1843.

Laodicea, Lrssox, 1843, Hist Zooph. Acal., p. 294—A. Acassiz In L. Acassiz’s, 1862, Cont. Nat. Hist. U. 8., vol. 4,
- 350.—Acassiz and MAYER, 1899, Bull. Mus. Comp. Zool. at Harvard College, vol. 32, p. 162.—HARGITT, 1904, Bull.
U.S. Bureau of Fisheries, vol. 24, p. 43. " ’

Cosmetira, ForBEs, 1848, British Naked-eyed Medusz, p. 42.

Thaumantias, GEGENBAUR, 1856, Zeit. fiir wissen. Zool., Bd. 8, p. 237. .

Lafea, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, p. 351.—Acass1z, A., 1865, North Amer. Acal. p. 122,

Atractylis, WricnT, 1861, Ann. and Mag. Nat. Hist., ser. 3, vol. 8, p. 129. ’

Cuspidella (hydroid), Hibecxs, 1868, British Hydroid Zooph., p. 209, plate 40.

Octonema+ Laodice, Hatckew, 1879, Syst. der Medusen, pp. 126, 131.

Laodice, Merscunikorr, 1886, Embryol. Studien an Medusen, Wien, p. 23, etc. (development).—Brooxs, 1895, Journal
Morphology, vol. 10, p. 287.—~Brownze, 1896, Proc. Zool. Soc. London, p. 482; Ibid., 1898, p. 82;.—MA;.S, 1904,
Résult. Camp. Sci. Prince de Monaco, Fasc. 28, p. 18; 1905, Die Craspedoten Medusen der Siboga Expedition, Monog. 10,
p. 24—BEDOT, 1901, Revue Suisse de Zool., tome 9, p. 483; Ibid., 1905, tome 13, p. 136 (citation of all references to

_ 1850).—BrowNE, 1907, Annals and Mag. Nat. Hist., vol. 20, ser. 7, p. 459.
Genus x, Maas, 1893, Hydromedusen Plankton Expedition, p. 65.
Octorphalon, von LENDENFELD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 919.

This genus was founded by Lesson, 1843, for Laodicea cruciata, of the coast of Europe,
which appears to have been previously described by Forskal, 1775, under the name of Medusa
cruciata.

GENERIC CHARACTERS.

Thaumantiadz with 4 gonads upon the 4 radial-canals. With 4 or more tentacles. The
tentacle-bulbs often bear ectodermal ocelli. Sensory-clubs (cordyli) and cirri are situated
between the tentacles. The stomach is without a peduncle. There are 4 simple, cruciform

lips. The hydroid is Cuspidella Hincks.

Brooks, 1895, shows that the sensory-clubs of Laodicea are situated upon the ectodermal
nerve-ring, which is found on the exumbrella side of the bell immediately above the velum.
The core of each sense-club 1s composed of entodermal cells which are in direct connection
with the entoderm of the circular canal. The sense-clubs contain no concretions. Anatom-
ically the sense-clubs of Laodicea are strikingly similar to the embryonic sense-clubs of the
Narcomedusz and Trachymedusz, but they lack concretions. On the other hand there can
be no doubt that Laodiceais closely related to the lithocyst-bearing Leptomedusz or Vesic-
ulatz of the Hertwig brothers.

Haeckel introduced the spelling Laodice, but Lesson’s original name is spelled Laodicea.
Our Laodicea is equivalent to Laodice+ Octonema Haeckel. The medusz of Laodicea are
extremely variable in color and in the arrangement of their tentacles, cirri, ocelli, and marginal
sense-clubs. I am inclined to believe that L. ulothrix, L. calcarata of the Atlantic, L. indica
of Ceylon, and L. marama of the Fiji Islands are only local races of L. cruciata of the Medi-
terranean and Atlantic coasts of Europe. All of these so-called species are possibly only im-
perfectly differentiated local races of Laodicea cruciata. Browne, 1896, 1898, has shown that

" the common Mediterranean, European, and American Laodicea are probably one and the

same species, and my own studies serve only to convince me of the correctness of his view.
Asin Tiarop:\ijy/th\especies of Laodicea fall into two well-defined groups: Those with 4 to
8 tentacles, represented by L. eucope, fertilis, neptuna, and gelatinosa, and those with 32 to 300
tentacles, represented by L. cruciata, chapmani, and pulchra. :
Metschnikoff, 1886, made elaborate studies of the development of the egg of the Laodicea
cruciata of the Mediterranean; and he succeeded in rearing the larva until they developed into
small hydroids of the genus Cuspidella Hincks.

. Laodicea cruciata L. Agassiz.
Plate 21, figs. 4 and §; plate 22, figs. 2 to 6; plate 23, figs. 1 to 3.

Laodicea calcarata, A. Acassiz, in L. Acassiz’s, 1862, Cont. Nat. Hist. U.S., vol. 4, p. 350—HARGITT, 1904, Bull. U.S. Bureau
" of Fisheries, vol. 24, p. 43, ¥ fig—Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 25.

Lafea cornuta, Acassiz, L., 1862, Cont. Nat. Hist. U.S., vol. 4, p. 351 (non L. cornuta, Lamouroux).—Acassiz, A., 1862, Proc.
Boston Soc. Nat. Hist., vol. 9, p. 91, fig. 4. ’

Campanularia dumosa, LEiny, 1855, Marine Invert. Fauna of R. I. and N. J,, p. 6. .

Lafeca calcarata, Acassiz, A., 1865, North Amer. Acal,, p. 122, figs. 184, 194.

Laodice calcarata, Harcxer, 1879, Syst. der Medusen, p. 134.—Brooks, 1895, Journal of Morphology, vol. 10, p. 287, plate 17,
figs. 5-7.—Brownz, 1895, Trans. Liverpool Biol. Soc., vol. 9, p. 276; 1898, Proc. Zeol. Soc. London for 1897, p. 823,
plate 49, fig. 4; 1900, Proc. Royal Irish Acad. Dublin, ser. 3, vol. 5, p. 720.

Lafoia calcarata, VERRILL, 1873, Report Commiss. Fish and Fisheries for 1371-72, p. 729.




202 MEDUSAE OF THE WORLD.

Hebella calcarata (hydroid and medusa), NurTiNG, 1901, Bull. U. S. Fish Commission for 1899, pp. 353, 378, figs. 56, 94.

Laodice indica, BrownE, 1905, Pearl Oyster Fisheries Gulf of Manaar, Suppl. Report 27, Roy. Soc. London, p. 136, plate 1,
fig. 5; plate 4, figs. 7-11 (Ceylon). ‘

Laodice ulothrix, Harcker, 1879, Syst. der Medusen, p. 133, taf. §, ﬁgn 5-7.~BRrooxs, 1895, Amer. Journal Morpholagy, vol.
10, p- 304, plate 17, 7 figs. 5

Laodicea ulothriz, Mayer, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 49; 1904, Mem. Nat. Sci. Brooklyn
Institute Museum, vol. 1, p. 14, fig. 30, plate 4.

Laodicea marama, Acassiz, A., and MAYER, 1899, Bull. Mus. Comp. Zool. at Harvard College.,vol. 32, p. 162, plate 3, figs. 7, 8
(Fiji Islands).

(2) Medusa aguorea, Bastzr, 1759, Opuscula subsecwa, 1, p. 55, taf. 5, fign. 2, 3.

(?) Medusa cruciata, ForsxaL, 1775, Descript. anim., p. 110, tal. 33, fig. A:

Thaumantias undulata, ForeEs and Goovsir, 1853, “Trans. Roy. Soc. Edinburgh, vol. 20, p. 313, plate 1o, fig. 7.

Thaumantias medzterranea, GEGENBAUR, 1856, Zeit, fiir wissen. Zool., Bd. 8, p. 237, taf. 8, fign. 1-3.

Laodice cruciata, Acassiz, L., 1862, Cont. Nat. Hist. U.S., vol. 4, p. 350 —HAFCKEL, 1879, Syst. der Medusen, p. 132 (a list of

bibliography).—BrownNz, 1896, Proc. Zool. Soc. London, p 483 (a good discussion of the literature).~GRraEFry, 1884,
Arbeit. Zool. Inst. Wien, Bd. 5, p. 357.—Merrscunixorr, E., 1886, Embryologische Studien an Medusen, Wien, pp. 23
(egg), 37 (segmentation), 57 (formation of entoderm), 83 (polypxte), taf. 4, fign. 17-31; taf. 5, fig. 1.

(?) Laodice pulchm, BrownE, 1902, Annals and Mag. Nat.-Hist., ser. 7, vol. 9, p. 280 (Falkland Islands).

Laodicea cruciata L. AG.=Thaumantias mediterranca GEGENBAUR; METscuNikorF, E., 1886, Arbeit. Zool. Inst. Wien, Bd. 6,

. 239. .

Cosmetl')ra salinarum, pu PLEss1s, 1879, Annal. Mag. Nat. Hist., London, vol. 3, p. 385 (=L. cruciata). '

Laodice :alina)rum, HaxckEeL, 1879, Syst. der Medusen, p. 636 (from the salt ditches of Montpellier, Mediterranean coast of
France).

Laodice cruciata, Bepor, 1901, Revue Suisse de Zool.; tome 9, p.483; Ibid., 1905, tome 13, p. 136 (all papers cited to 1850).

Hebella calcarara, THORNELY, 1905, Report Pearl Oyster Fisheries of Ceylon, Roy. Soc. London, Part 2, p. 116 (hydroid from
the Guif of Manaar, Ceylon).

Laodice mlcaraza, etc., BrOWNE, 1907, Annals and Mag. Nat. Hist., vol. 20, ser. 7, p. 460; Cuspidella (hydroid), Ibid., p. 463.

Tt is difficult to determine the correct name of this medusa. Medusa cruciata Forskal,
1775, is so vaguely described and figured that it will never be possible to determine its true
relationships, and this is also true of Medusa equorea Baster, 1759.

Frc. 104.~Laodicea “mediterranea,” after Gegenbaur, in Zeit. fiir wissen. Zool., Bd. 8.
Oral and side views of medusa and part of bell-margin showing tentacular spurs.

T haumantias mediterranea Gegenbaur, 1856, is evidently -a Laodicea, and is the same
medusa which L. Agassiz, 1862, and Haeckel, 1879, call Laodice cruciata. Browne, 1896,
1898, inclines to the opinion that L. calcarata, L. ulothrix and T haumantias mediterranea =
L. cruciata L. Agassiz and Haeckel, and are one and the same species. My studies of
Laodicea ““calcarata,” which is very abundant along the Atlantic coast of the United States

“south of Cape Cod, has convinced me that it is identical with Laodicea cruciata.of Europe,
and is also distributed widely over the Pacific, where it has been called L. marama and L.
indica. The extreme variability in color and in the development of the marginal appen-
dages has caused much confusion in the naming of this most abundant and widely spread
medusa. The old name L. cruciata takes precedence over “calcarata” and should supersede
it, being, indeed, synonymous with it, but nevertheless the identity between this medusa and
“Medusa cruciata” of Forskdl must remain in doubt. It seems advisable, however, to retain
an old and familiar name rather than to reinstate an unfamiliar one such as L. undulata,
which is the specific name given to this medusa by Forbes and Goodsir, 1853.

Adult medusa (plate 22, fig. 4).—The bell is about 20 to 25 mm. in diameter, and when
fully expanded it is somewhat flatter than a hemisphere. Being very flexible, however, it
assumes all sorts of distorted forms under the influence of contraction. The gelatinous sub-
stance is not thick at the apex and becomes regularly thinner toward the margin. There are
70 to 150, or more, long tentacles, the ends of which are usually coiled in a.close helix, while
the main shaft of each tentacle is quite straight and rigid. The basal bulbs of the tentacles are
large and hollow and often have abaxial spur-like projections; and there is a dark-brown or
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purple ocellus situated within the ectoderm of the inner (centripetal) side of most of the ten-
tacle-bulbs. There are a number of coiled. cirri scattered between the tentacle-bulbs (plate
22, fig. 5). These are usually somewhat less riumerous than the tentacles. They arise at a
short distance above the bell-margin on the exumbrella side of the bell.- The core of each
cirrus is made up of highly vacuolated entoderm-cells which are continuous with the entoderm
of the circular canal. : _ ‘

Numbers of spindle-shaped nematocyst-capsules are found in the ectoderm at the distal
end of each cirrus. In addition to the cirri there are one or two clubs, or cordyli, between each
successive pair of tentacles. The distribution of these cordyli is very irregular, but they are
usually somewhat more numerous than the tentacles. Each club is flask-shaped and united
to the bell-margin by means of a2 narrow neck. They arise from the side of the exumbrella at
the level of the upper nerve-ring, a very short distance above the level of the velum. The core
of each sense-club is composed of large, highly vacuolated, entodermal cells which are directly
continuous with the entoderm of the circular-canal (see Brooks, 1895, plate 17, fig. 5). The

Fi6. 105.—Laodicea cruciata (ulothrix), after Brooks, in Journal of Morphology, vol. 10.
4. Section of tentacle. B. Section of one of the marginal clubs. -

clubs are not solid for there is usually a small intercellular lumen in the axis of the broad distal
end of the club. There are no concretions. The velum iswell developed. Thereare 4straight,
narrow radial-canals. The stomach is short and quadrangular in cross-section, and there
are 4 recurved, slightly crinkled lips. In fully grown individuals the gonads extend from the
sides of the stomach down nearly, if not quite, the entire length of the radial-canals. The
medusa is very variable in color, some individuals being nearly colorless. In others the

- entoderm of the manubrium, gonads, and tentacle-bulbs is green or pink, and the entoder-

mal lamella of the bell is of a delicate green, while in others the entoderm is milky or dull
translucent yellow. -

This medusa is common along the coast of the United States from June to early winter,
along the southern shores of New England to Cuba and the West Indies, but it has not been
taken north of Massachusetts Bay. It ranges into more northerly latitudes off the European
coast, however, for Browne took it in Valencia Harbor on the southern coast of Ireland. It
is seen in the Mediterranean from October to December, and is found in the Fiji Islands,
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and Ceylon, in the Pacific and Indian Oceans. It is common only near coasts, not being a
creature of the open ocean. It appears to be far more abundant off the coast of America than
in European waters. I found it only occasionally at Naples during the winter of 1907-08.

The development has been studied by Metschnikoff. The early stages are described for
the Mediterranean L. cruciata. The egg is 0.18 mm. in diameter and is lald between 4 and g
in the afternoon from November to December. Segmentation is total and equal; and an oval,
hen’s-egg-shaped, ciliated, one-layered blastula is formed. Sometimes one sees a slight tem-
porary invagination at the narrow hinder end of the blastula, but this is not the beginning of the
formation of the entoderm. The entoderm on the contrary is formed from numerous cells
which migrate individually into the large central segmentation cavity from the hinder end of
the blastula. The resulting planula swims about for a time, but finally it attaches itself and
becomes a creeping, root-like, slightly branched hydrorhiza, from which there arise unbranched
polypites “resembling Cuspidella humilis or Cuspidella costata Hincks.”

The hydrotheca is long and subcylindrical, and the margin is provided with sharp-pointed
teeth, and the polypite may withdraw within the hydrotheca and close the opening by the
fOldan‘ together of these teeth. The polypites have flaring, open, urn-shaped peristomes,
below Wthh there is a zone of Iolong, slender, filiform, nematocyst-studded tentacles, all of
about the same length.

Browne, 1907, states that Miss M. Delap, of Valencia Island, off the southern coast of
Ireland, maintained a colony of Cuspidella costata Hincks alive, and obtained from it young
medusz which resemble the youngest stages of Laodicea calcarata found in the Ocean. It is
probable, therefore, that the hydroid described by A. Agassiz, 1865, as Lafea calcarata and
which he believed to be the nurse of Laodicea is not such. It lacks the toothed operculum
found in Cuspidella and the margin of the hydrotheca is simple and entire. The direct
‘embryological evidence demonstrates that the hydroid of Laodicea is Cuspidella Hincks.

T abular Synopsis of the “Varieties” of Laodicea cruciata.

L.cruciata accordingto | L. calcarata according to my L. ulothrix, L. marama L.indica
Haeckel, 187¢="T. studies. \ ) according to]  Agassizand | Browne.
mediterranea Gegen- - Haeckel, Mayer.
baur, 18356. - Brooks, and

. Mayer. ~

Shape and dia-| Flat. 20to 30 Flat to hemispherical. 20to25 | Flat to hemi- | Flat. §.5° Flat. 5t06
meter of bell = : spherical. (young).
in mam. 20

Number of ten-| 100 to 120 with ocelli and | 75 to 150 or more. Some with, | 70toTooasin | s0asin L. cal-| 6oto 8o with
tacles. basal spurs. some without, basal spurs or L. “calcar- carata. large ocelli

ocelli. Ocelli very variable in ata.” . and no basal
size and number. Spurs some- spurs.
times entirely absent.

Arrangement | Clubs and cirri more nu- | Clubs and cirri sometimes more, | AsinL.%“cal- | AsinL.%cal- | AsinL.“cal-
and charac- merous than tentacles sometimes less, numerous than carata.” carata.” carata.”
ter of margi-|  and irregularly scattered|  tentacles. Sometimes quite
nal appen- between them. regularly arranged, but usually
dages. irregularly placed.

Character of | Frilled and developed More or less frilled. Sometimes | AsinL.%cal- | Immature. Immature( ?).
gonads. along entire lengths of mature when only about two- carata.” Only half as{ Only half as

the 4 radial-canals so as;  thirds aslong asradial-canals; long as longas

to touch ring-canal. sometimes developed over entire radial- radial-
: lengths of radial-canals. canals. canals.

Color. Very variable. Very variable, as in L. cruciata. | Variable, but | Blueto green. | (?)

gonads, and tentacle- rarely so

bulbs faint red, purple, brilliant as

blue, brownish, violet, in northern

etc. examples.

Where found. | Mediterranean and Atlan- | Atlantic coast of United States. Canary Fiji Islands, | Ceylon, Indian|

tic coasts of Europ®. | * Boston Harbor to West Indies. | - Islands, South Paci- Ocean.
T ‘ Bahamas, - | fie.
. Tortugas.
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“ When set free the medusa usually has 2 long tentacles, 2 well-developed basal bulbs, and
4 small interradial swellings upon the bell-margin. At this time the bell is about 1 mm. in
height and about 0.7 mm. in diameter (plate 22, fig. 2
nematocyst-cells. There are only one or two marginal clubs or cirri in the young medusz.
There are, however, well-developed ocelli within the ectoderm of the inner (centripetal) side
of each tentacle-bulb. The 4 radial tubes are straight and narrow and the gonads are repre-
sented by 4 scarcely perceptible swellings adjacent to the sides of the manubrium. The
manubrium 1s a simple tube with 4 small cruciform lips.

As development proceeds the tentacles increase in number, as do also the clubs and cirri.
The bell becomes relatively flatter until 1t approaches a hemisphere. The gonads begin to
develop at the angles of the manubrium and soon grow down the radial-canals until they
extend to the circular canal. The manubrium acquires 4 recurved folded lips.

A synopsis of the so-called varieties of L. cruczata such as is given on page 204, may
be of service in illustrating that we have here only one species.

Laodicea fijiana Agassiz and Mayer.

Laodicea fijiana, Acassiz, A., and Mavzr, 1899, Bull. Mus. Comp. Zool. at Harvard College, vol. 32, p. 163, plate 3, figs. 9, 10.

Laodice fijiana (var, indica?), Maas, 1905, Craspedoten Medusen der Siboga Exped., Monog. 10, p. 25, taf. 2, fign. 14, 15, taf.
5, fign. 32-35; 1906, Revue Suisse de Zool., tome 14, p. 89.—BrOWNE, 1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20,
p. 467; L. maasi, p. 466.

Bell 12 to 20 mm. wide, 4 to 5 mm. high. Bell-walls, although thin, quite rigid. 160 ten-
tacles. These are flexible, tapering, with coiled ends, and are about as long as the bell-radius.

" About half to three-fourths of the tentacles have a dark-brown ectodermal ocellus upon the

inner (axial) sides of their basal bulbs. There are a few clubs on the margin between the ten-
tacles; about 12 to 15 in each quadrant in a large medusa, but only-about 2 in each quadrant
in specimens 6 mm. wide. There are no cirri between the tentacles.

The stomach is square in cross-section, very flat, and without a peduncle. It isabout one-

fourth as wide as the bell-diameter and the lips are widely open, their folded edges inclosing”

an open square.

The gonads are developed upon the proximal parts of the 4 radial-canals and grow out-
ward from the angles of the stomach, so that in large medusa they may extend over two-thirds
to seven-eighths of the length of each radial-canal, nearly touching the ring-canal. They-are
developed upon numerous short side branches of each of the 4 radial-canals, so that they are
complexly folded and quite wide. In the female the ova stand out prominently over the surface
of the ectoderm. The outer portions of the 4 radial-canals, which lack gonads, are straight
and narrow and of the same width as the circular vessel.

The entoderm of the stomach, tentacles, andradial-canals is opaque and milky-blue in
color. ‘

Common on the surface in the tropical Pacific, Fiji, and Malay Archipelago. It apparently
does not descend into deep water.

" In large medusz the wide, flat, open stomach recalls that of Ptychogena. Maas found a

single specimen with 5 lips and 5 radial-canals, and others had 5or 6 canals. This variability
recalls the condition charactenstic of Dipleurosoma.

Laodicea pulchré. Browne.

Laodice pulchra, BRowNE, 1902, Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 280; Ibid., vol. 20, p. 466.

Umbrella flatly curved, 25 mm. wide, 15 mm. high. About 50 tentacles without basal
spurs. No marginal cirri, but 3 or 4 clubs (cordyli) between every two tentacles. Each cor-
dylus situated on a small bulb An ocellus is usually found at the base of every tentacle and
cordylus. The stomach is very large with 4 large perradial lobes extending nearly to the
margin of the umbrella. The mouth has 4 large lips. The gonads extend from near the
stomach to within a short distance of the ring-canal. Found at Stanley Harbor, Falkland
Islands, from November to February. . Color (?) Briefly described, without figures, by
Browne from specimens obtained by Vallentm May this not be identical with Laodicea
cruciata? - :

Its outer surface is covered with "

7
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Laodicea? neptuna Mayer.

Plate 26, figs. -3 )

-Laodicea neptuna, MaYsR, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 48, plate 20, figs. 5o-52 —BROWI\F,

1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 469.

<

Immature medusa (?). —Bell little higher -than a hemisphere and 2.5 mm. in diameter.
There are § short tentacles with large basal bulbs and 8 small, 1ud1mentary tentacle-bulbs.
Tentacles thickly covered with nematocysts and usually carried :coiled and contracted. A
single, large, black ocellus is found at the base of each tentacle (plate 26, fig. 3). There are
numerous small nematocyst-bearing cirri but no sensory-clubs upon the bell-margin between

the tentacles. The velum is well developed. There are 4 straight, radial tubes, the upper

regions of which, adjacent to the manubrium, are occupied by the gonads. The manubrium-

reaches slightly beyond the velar opening and the lips are surrounded by 4 prominent clusters
of nematocyst-cells. The color of the entoderm of the manubrium, tentacle-bulbs, and circular
and radial tubes is pearly-white. 'The entodermal lamella of the bell is of a delicate shade of
green. This medusa was occasionally found at the Tortugas, Florida, during July and
August, 1898. It has not been seen since that time. I can not be certain that this medusa
is a Laodicea and share the doubts expressed by Browne, 1907, upon the subject.

Laodicea? eucope.

Octonema eucope, HarckEL, 1879, Syst. der Medusen, p. 127 —BrownNE, 1\907,Anna1s and Mag.N'at'.‘ Hist., vol. 20, ser. 7, p. 477.

Bell hemispherical, 8 mm. wide. 8. equal tentacles, somewhat longer than the bell-
diameter and with thick, globular, basal bLfl'l;sMsFarply set off from the long, delicate shafts
of the tentacles. An abax1al ocellus with a subspherical lens on each tentacle-bulb. 60 to 80
marginal clubs. 30 to 40 spiral cirri as in Laodicea cruciata. 4 radial-canals. Stomach with

4 short, slightly-folded lips. 4 ribbon-like, folded gonads extending along the entire lengths

“of the 4 radial-canals. Color (?) Honolulu Hawaiian Islands. The presence. of abaxial

ocelli may necessitate the removal of this medusa from the genus Laodicea.

Laodicea? fertilis.

Octorhopalon fertilis, von LENDENFFLD, 1884, Proc. Linnean Soc. New South Wales, vol. 9, p. 919, plate 42, figs. 14-15.—
BRrOWNE, 1907, Anhnals and Mag. Nat. Hist., ser. 7, vol. 20, p. 478.

Bell semi-ovate, 2.5 mm. high, 2 mm. wide. Stomach a 4-sided pyramid, widest in the
middle, “octaedral.” 4 simple lips. 8 tentacles, 4-radial and 4 interradial; longest tentacles
two-thirds as long as bell-height; interradial ones shorter. Tentacle- bulbs elongate, but
narrow and conical. There are § adradial clubs upon the bell-margin. These are longer
than the tentacle-bulbs. The gonads are complexly folded and extend over the entire lengths
of the 4 radial-canals and fuse one with another on the sides of the stomach. Gonads orange-
yellow, other parts colorless. Sydney Harbor, New South Wales, Australla, in September.

A more detailed description is required before we can be certain of the actual affinities
of this medusa, which appears tohave been described from immature specimens ? '

Laodlcea? chapmani Giinther,

Laodicea chapmani, GUNTHFR, 1903, Ann. and Mag. Nat. Hist., ser. 7, vol. 11, p. 425, plate g, figs. 1-3. North Atlantic, off

the Irish coast.
Laodice ( ?) chapmani, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 25.—~BROWNE, 1907,Annals and
Mag. Nat. Hist., ser. 7, vol. 20, p. 469.

Bell 17 mm. wide, 12 mm. high. 32 tentacles, only 4 of which have ocelli.  These 4 are
at the bases-of the 4 radial-canals. Mirginal ubs (?) Cirri (1) 4 fimbriated, protrusive
gonads on restricted parts of the 4 radial-canals somewhat nearer to the sides of the stomach
than to the bell-margin. A single specimen taken between 1,070 fathoms and the surface off
the Irish coast in N. lat. 52° 18’, W. long. 15° 54’.

The gonads do not touch the sides of the stomach. Is this an abnormal specimen -of

L. cruciata or does it belong to some genus other than Laodicea?
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Genus MELICERTUM Oken (sensu Ehrenberg and Agassiz).

Melicerta, preoccupied by ScHRANK, 1803, for Rotifers.—OxEN, 1815, Lehrbuch der Naturgesch., Bd. 1, Register p. 4, p. 125.—
Piron et Lesueur, 1809, Ann. du Mus. Hist. Nat. Paris, tome 14, p. 352.—Lzsson, 1843, Hist.Zooph. Acal., p. 324.

Melicertum, OkEN, 1835, Allgemeine Naturgesch. fiir alle Stande, Bd. 5, p. 226 —Escuscaortz, 1829, Syst. der Acalephen,
p. 105.—EHRENBERG, 1837, Abhandl. Akad., 1835, Berlin, p. 255.—Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4,
PP- 349, 352.~—Acassiz, A., 1862, Proc. Boston Soc. Nat. Hist., vol. g9, p. 96; 1865, North Amer. Acal., p. 130.—
Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23,p 19.—LINKo, 1904, Zool Anzeiger, Bd. 28, p 7.18

Campanella, M6rcu, 1857, Beskriv af Gronland, p. 95.

Melicertella+ Melicertum, Harckzer, 1879, Syst. der Medusen, pp. 134, !36

Melicertidium, BRowNE, 1905, Proc. Royal Soc. Edinburgh, vol. 25, p. 764.

The name Melicerta appéars, inadequately defined, in Oken’s Lehrbuch, 1815, on page
v of the index and page 125 of the text. The same medusa is apparently described by Oken,

1835, under the name of Melicertum campanula from Greenland. In Oken’s Melicertum
there are but 4 radial- canals( ?) and the stomach is tubular and quadratic in cross-section
with 4 short lips. The marginal tentacles are of unequal length. It seems impossible to
determine whether the medusa described by Oken is or is not the young of the M. campanula
of Agassiz. The name “Melicerta” is preoccupied, and “Melicertum” would have been
hopelessly lost through 1nadequate deﬁnltlon had it not been clearly defined by A. and L.
Agassiz, 1862, 1865

GENERIC CHARACTERS.

Thaumantiadz with 8 gonads upon the 8 radial-canals. 8 or more tentacles. Without
marginal sense-clubs or cirri. With or without a gastric peduncle. The hydroid is Melzcertum.

Melicertum as here defined is equivalent to Melicertum-+Melicertella of Haeckel, 1879.

Hartlaub, 1894., and Browne, 1903, have discovered that Oceania octocostata Sars, 1833,
lacks margmal cirri and has all of the characters of Agassiz’s Melicertum. Haeckel labored
under the false impression that this medusa had marginal clubs and he therefore established
his new genus ‘“Melicertidium” especially for this species. Browne would therefore amend
Melicert:dium and define it in the sense of the older genus Melicertum, doing away with Mel:-
certum. But it appears that Ehrenberg, 1837, placed Sars’s species in the genus Melicertum,
and I think it should remain there and be considered a cotype of that genus.

Melicertum campanula Oken (?), Agassiz.
e  Plate 23, figs. 4, 5; plate 24 fig. 5.

©) Melzczrtum campanula, Oxex, 1835, Allgemeine Naturg. fiir Alle Stande, Bd. 5, p. 226. :

Melicertum campanula, Acassiz, L., 1862, Cont. Nat. Hist. U. S., vol. 4, PP- 349, 352 —Acassiz, A., 1862, Proc. Boston Soc.
Nat. Hist., vol. 9, p. 96, figs. 18, 19; 1865, North Amer.Acal., p- 130, figs. 202-214.—HAECKEL, 1879, Syst. der Medusen,
P- 137.—NUTT1NG, 1901, Bull. U. S. Fish Commission for 1899, p. 382, fig. 104-—HarGITT 1904, Bull. U. S. Bureau of
Fisheries, vol. 24, p. 44-—LiNko, 1904, Zool. Anzeiger, Bd. 28, p. 218.

Melicertidium campanula, BROWNE, 1903, Proc. Royal Soc. Edinburgh, vol. 23, p. 766.

© Adult medusa (plate 23, fig: 5).—Bell pyuform in outline and about 25 mm. in helght and
25 mm. in diameter. The gelatinous substance is quite thick, especially at the aboral pole.
There are about 70 long, flexible tentacles with hollow, conical, basal bulbs. The tentacles
arise from the bell-margin and are all longer than the bell-height. There are no marginal
cirri or lithocysts between the tentacles, nor any ocelli. The velum is well-developed. There
are 8 simple, straight, quite broad radial tubes. The manubrium is wide and shallow and
does not extend quite half the distance from the inner apex of the bell-cavity to the velar open-
ing. There are 8 simple, recurved lips. The 8 gonads occupy the entire lengths of the 3
radial-canals. These are longer than the canals upon which they lie and are reflected from one
side to the other of the radial-canals in sinusoidal curves. The entoderm of the manubrium,
gonads, and tentacle-bulbs is ocher-yellow, and the bell often displays 2 faint yellow tinge.

Hydroid and young medusa—The eggs are cast into the water and develop into pear-
shaped planulz. The planul are ciliated and swim about near the bottom of the aquarium.
They soon attach themselves by the blunt (foremost) end, and the narrow (hindermost) end
then develops into a long, narrow trunk, which becomes the main stem of the hydroid. The
distal extremity of the stem expands and forms the first polypite. The polypites are long,
cylindrical, and protected by a small, funnel-shaped hydrotheca at their .proximal ends.
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There is a circlet of 10 to 12 short, stout tentacles, the bases of which are connected by a web.
At the end of six months the hydroid colonies were about 8 mm. in height. :

In the youngest medusa observed the bell is about twice as high as broad and the bell-
walls are thin and flexible. There are 2 well-developed, diametrically opposite tentacles and
2 small, undeveloped tentacle-bulbs. There are 4 straight, radial tubes. The manubrium is
very small and there are 4 simple lips. -~ '

When the medusa is 1.5 mm. in diameter (plate 23, fig. 4) the bell has become relatively
flatter and broader. There are now 8 tentacles, 4 long radial and 4 short interradial ones.
There are, as yet, but 4 radial tubes and 4 lips. The bell-walls are still thin.

- When the medusa is about 4 mm. in diameter (plate 24, fig. 5), the bell has become
pyriform in shape and the gelatinous substance has greatly increased in thickness. _There
are 32 tentacles in several stages of development. There are 8 radial-tubes, 4 of which are
broad, and 4 very narrow and almost thread-like. The 4 thread-like tubes are new and arise
from the periphery of the stomach and extend down toward the circular vessel. The manu-
brium is shallow and there are 8 simple lips. The gonads begin at this stage upon the 4 broad
radial-canals. The other 4 radial-canals acquire them later. The gonads first appear near the

periphery of the stomach and extend down the radial-canals until they reach the circular tube.___

This medusa is common on the New England coast, north of Cape Cod, during May and
early June. It has not been taken south of Cape Cod. Itis exceedingly abundant on the sur-
face in Salem Harbor, Massachusetts, early in the summer, but disappears about the middle
of July. The medusa is very constant to its type, individuals having more or less than 8
radial-canals being exceedingly rare. Linko finds it to be rare off the Murman coast, Northern
Russia, near Norway. ~ '

Melicertum octocostatum (= Qceania octocostata Sars) of the northern Atlantic coasts. of
Europe is closely allied to, if not identical with, our American medusa.

Melicertum octocostatum Haeckel.

Oceania ottocostata, Sars, 1835, Beskriv og Jagttag, p. 24, plate 4, fig. 9 a—d. ] .

Melicertum campanulatum, ERRENBERG, 1837, Abhandl. d. k. Akad. Wissen. zu Berlin (1835), pp. 190, 255, taf. 8, fign. 5-7.

T haumantias milleri, LANDSBOROUGH, 1847, Arran, a poem, p. 265. o

Stomobrackium octocostatum, ForBEs, 1848, British Naked-eyed Medusz, p. 30, plate 4, fig. 1 —RoMaNEs, 1876, Journal Linnean
Soc. London, vol. 12, p. 526.

Melicertum octocostatum, Melicertidium octocostatum, HaEckeL, 1879; Syst. der Medusen, p. 138.

Melicertidium octocostatum, HarTrauB} 1894, Wissen. Meeresuntersuch. Komm. Meere Kiel, Helgoland, Neue Folge, Bd. 1, p.
192 —BrowiE, 1905 Proc. Roy. Soc. Edinburgh, vol. 25, p. 762.—BEpoT, 1905, Revue Suisse de Zool., tome 13, p- 138
(literature 1835~50). .

Bell somewhat conical to pyriform, with thick, solid apex and thinner sides. About 11
to 13 mm. high and 10 to 11 mm. wide. There are about 64 lar.ge, alternating W{th. 64 small,
tentacles having laterally compressed basal bulbs and no ocelli. No clubs or cirri. Velum
narrow. There are 3 to 5 fine, longitudinal lines of nematocyst (?) cells upon the subumbrella,

extending from stomach to margin between each successive pair of radial-canals. These lines-

occasionally branch or anastomose. In large medusa these lines are usually confined to parts
near the margin, extending upward for a short distance only. Such lines have never been
observed in the American M. campanula. , o ‘
The stomach is octagonal, prismatic, one-fourth as long as the depth of the bell-cavity.
It has 8 slightly crinkled lips. A short, broad peduncle is sometimes present. The 8 radial-
canals are broad and straight, and the sinuous linear gonads extend along their outer two-
thirds, reaching the bell-margin. ' .
Color of gonads, stomach, and basal bulbs of large tentacles, yellow to yellowish-brown.
Found off the northern Atlantic coasts of Europe, Norway, Helgoland, Scotland. The
best modern descriptions are given by Browne and Hartlaub. o o
This medusa appears to differ from the American M. campanula Agassiz in having fine
radiating lines of nematocysts over its subumbrella. The gonads appear to be more re-
stricted in their position upon the radial-canals, and the tentacles to be more markedly of two
sizes in the European form. Nevertheless the two ““species” are evidently closely related and
may eventually prove to be identical. This is rendered probable on account of the Arctic
range of M. campanula Agassiz.

e
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@ . ) .
Melicertum georgicum A. Agassiz.

Melicertum geargicum,AGASSIE;rA., in L. Agassiz’s, 1862, Cont. Nat. Hist. U. S., vol. 4, p. 349; 1865, North Axixerican Acalephe,
P- 135, figs. 215, 216.—HazckeL, 1879, Syst. der Medusen, p. 137.

Bell pointed above; 20 mm. high, 20 mm. wide. About 30 to 40 tentacles with large
basal bulbs. No peduncle. Stomach wide, flat, and octagonal. Mouth long, with 4 ( ?) lips.
8 gonads covering nearly the entire lengths of the 8 radial-canals, but not touching the ring-
canal. Manubrium, gonads, and tentacle-bulbs yellow.

Pacific coast of North America, State of Washington, in July.

Distinguished by its small number of tentacles and 4 (?) lips. Is it identical with M.
campanula Agassiz ? '

Melicertum panocto.

Melicertella panocto, HarckeL, 1879, Syst. der Medusen, p. 133.

Bell is high, rounded, nearly barrel-shaped, 10 mm. high, 8 mm. wide. No marginal
clubs or ¢irri. 8 tentacles longer than bell-diameter, with very large, globular basal bulbs.
A black ocellus on each tentacle-bulb. The ocellus is flanked by a half-moon-shaped black
spot on both sides. Stomach octagonal, prismatic, half as long as bell-height. 8 long, much
folded, crinkled lips. 8 spindle-shaped gonads developed upon entire lengths of 8 radial-
canals. Color (?) Azores, Atlantic. _

Described by Haeckel from a preserved specimen. May it not be a specimen of Meli-
certissa clavigera which has lost its marginal clubs ?

Melicertum (?) Aglantha (?) proboscifer Maas.

Melicertum proboscifer, Maas, 1897, Mem. Mus. Comp. Zool. at Harvard College, vol. 23, p- 19, taf. 2, fign. 5-7.

Bell rounded, 40 mm. wide, 15 mm. high; bell-walls quite thin. No apical projection.
About 160 or more short, slender, tapering tentacles, nearly all of which were broken off
short in the specimen studied by Maas. No lithocysts observed. Velum weakly developed.
8 straight, narrow radial-canals and a simple, marginal ring-canal. Stomach small, urn-
shaped, and mounted upon a narrow, long, cylindrical peduncle as long as depth of bell-
cavity so that the stomach projects beyond velar opening. There are 8 short, recurved,
somewhat folded lips. 8 sausage-shaped gonads arise from middle of subumbrella lengths of
the 8 radial-canals and project outward into bell-cavity. :

Entodermal parts, including interstitial lamella of bell, intense carmine; tentacles
rose-colored.

Found in the Gulf of Panama, Pacific coast of Central America, in March, 1891, by the
Albatross. :

I believe that future studies will show that this medusa is one of the Aglauride, possi-
bly dglantha. . Its slender (solid ?), brittle tentacles, 8 sausage-shaped gonads, and long,
cylindrical peduncle are all characters of 4 glantha. The lithocysts of Aglaurid are often dif-
ficult to observe owing to their being readily lost, even in living medusw, and in preserved
specimens they are rarely detected. All known species of 4 glantha have 4 lips, but this medusa
1s said to have 8; however, its general appearance is wholly unlike that of any other Meli-
certumn, but closely resembles that of the known species of A4 glantha.

Genus MELICERTISSA Haeckel, 1879, sens. emend.

Melicertissa+ Melicertidium, Haxcxer, 1879, Syst. der Medusen, pp. 124, 135, 137.
Melicertidium, Maas, 1905, Craspedoten Medusen der Siboga Expedition, Monog. 10, p. 27.
Melicertissa, BROWNE, 1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 476.

GENERIC CHARACTERS.

Thaumantiade with 8 simple radial-canals upon which the 8 gonads are developed.
8 lips and 8 or more marginal tentacles. Marginal sense-clubs or cirri, or both, are present,
Development unknown. : ' ' '

7
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Our Melicertissa is equivalent to Melicertissa+Melicertidium of Haeckel, 1879. Haeckel
would restrict Melicertissa to include medusz with only 8 tentacles, while Melicertidium would
apply to medusz with more than 8 tentacles. It is probable that M elicertissa as defined by
Haeckel is only the young of his Melicertidium.. His name Melicertissa precedes that qf Mel:-
certidium and should therefore designate the genus. ) :

Melicertissa is closely related to Melicertum, but is distinguished by its rudimentary mar-
ginal sense-clubs or cirri which are absent in Melicertum.

Melicertissa clavigera Haeckel.
Plate 24, figs. 2 and-3.

Melicertissa clavigera, HAEckzL, 1879, Syst. der Medusen, p. 135, taf. 8, figs. 8-12. .
(?) Melicertella panscto, Harcxzr, Ibid. p. 135 (a damaged specimen without marginal clubs ?).

Bell 7 mm. in diameter, flatter than a hemisphere, with moderately thin walls becoming
thinner toward margin. 16 marginal tentacles with long, hollow, tapering basal bulbs and
coiled lash-like ends. When contracted these tentacles are each about half as long as the bell-
diameter. 8 of the tentacles are radial and 8 interradial. There are 16 sense-clubs (plate 24,
fig. 3) midway between the tentacles. There is a well-developed, black, entodermal, cup-like
mass of pigment at the base of each tentacle and sense-club, 32 in all. In some specimens
one or more of the interradial tentacles are replaced by a marginal sense-club. Haeckel, 1_ndeed,
describes only 8 radial tentacles and 24 marginal sense-clubs, there being no interradial ten-
tacles. His specimens were obtained in the Canary Islands. At Tortugas, Florida, hovveve}',
we find specimens withinterradial tentacles, but which conform in all other respects to Haeckel’s
medusa.

107.

Fre. 106.—Melicertissa clavigera, after Haeckel, 1879. .
Fi16. 107.—Melicertissa malayica, after Maas, in Hydromedusen Siboga Expedifion.

Velum well developed. There are 8 straight, narrow radial-canals and a simple, circular
vessel. Stomach about one-fourth as wide as bell-diameter and the 8 radial-canals arise singly
from its periphery 45° apart. Stomach flat and entire manubrium short and not over one-
third as long as depth of bell-cavity. , There are § short, simple lips. The gonads are linear,
somewhat sinuous, and occupy the middle halves of the radial-canals, not touching the cir-
cular canal or edge of stomach. ' ’ )

Entoderm of stomach, radial and circular canals, and tentacle-bulbs dull yellow in speci-
mens from Tortugas, Florida ; the entodermal marginal ocelli black. Haeckel describes the
color of the entoderm in the Canary Island specimens as being bronze-colored, brownish, or
greenish-yellow.

Haeckel found this medusa at Lanzerote, Canary Islands, in January, 1867. We found it
on the surface at Tortugas, Florida, early in June, 1906.

The American specimens are interesting, for they show that there is no natural distinc-
tion between the genera Melicertissa and Melicertidium of Haeckel. Parts of the bell-rim are
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usually in the “Melicertissa™ condition with only 2 tentacles and 3 sense-clubs in each octant,
while other parts of the rim of the same medusa are in the “Melicertidium™ condition with 3
tentacles and 2 sense-clubs in each octant.

. Melicertissa malayica Browne.
Melicertidium walayicum, Maas, 1905, Craspedoten Medusen. der Siboga Expedition, Monog. 10, p. 28, taf. 5, fign. 29-31.
Melicertissa malayica, BROWNE, 1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 477.

Bell flat, 32 min. wide, 20 short tentacles in each octant, 160 in all. These tentacles are
only about one-tenth as long as the bell-radius and their outer ends are coiled. They have
slightly swollen basal bulbs. At the base of about every fourth tentacle there is an abaxial,
ectodermal, swollen ocellus. Altogether there are 40 to 48 of these ocelli.

A number of small clubs arise from the margin between the tentacles. These are about
half as numerous as the tentacles and are irregularly scattered around the margin. The cores
of these clubs are filled with entodermal cells, as in Laodicea. A few small, coiled cirri, much
fewer than the clubs, arise from the margin, each containing an axial core of entoderm.

Velum narrow. There are § straight, narrow radial-canals and a simple, slender ring-
canal. Stomach flat, without a peduncle and with 8 simple, folded lips. Gonads linear and

-developed upon the sides of the proximal thirds of the 8 radial-canals, adjacent to stomach.

The gonads begin to develop when the medusa is 18 mm. wide. The ocelli at the bases of the

tentacles are black. (See figure 107, page 210.)

Malay Archipelago, Ternate. 2 specimens found by the Siboga expedition.

‘ Genus ORCHISTOMA Haeckel, 1879. -
Orchistoma, HarcxzL, 1879, Syst. der Medusen, p.‘ 138 ~Kz1LER, 1884, Recueil Zool. Suisse, tome 1, pp. 417, 418.

The type species of this genus is Orchistoma pileus, described by Lesson (1843, p. 317,‘

plate 6, fig. 1) under the name of Mesonema pileus. This species is believed to have come
from the west coast of Africa.

GENERIC CHARACTERS.
o

Thaumantiadz with more than 8 simple radial-canals which arise separately from periph-
ery of stomach. The gonads are situated upon the radial-canals. Numerous tentacles.
Cirri or marginal sense-clubs may or may not be present.

Mesonema of Eschscholtz, 1829, is one of the Aquoridz, and hence this generic name can
not be applied to the type species of Orchistoma.

Orchistoma pileus Lesson.

Plate 25, figs. 1 to 4. -
Mesonema pileus, LEssoN, 1843, Hist. Zooph. Acal., p. 317, planche 6, fig. 1.
Orchistoma steenstrupii, HAECKEL, 1879, Syst. der Medusen, p. 139, taf. 15, fign. 3-5—KELLER, 1884, Recueil Zool. Suisse, tome

1, p. 417. )

Bell flat-topped with vertical sides, 30 to 40 mm. in diameter. Gelatinous substance
thick. ‘64 short tentacles with well-developed, hollow, basal bulbs; these tentacles are shorter
than the bell-radius and are flat and ribbon-like, with hollow bulbs. About 100 small, solid,
straight cirri from the side of exumbrella at a short distance above the bell-margin (plate 25,
fig. 2). The entodermal cores of these cirri are connected with the entoderm of the circular
canal. There are about 400 dark-brown, entodermal ocelli upon the circular canal. Each
ocellus is provided with an ectodermal lens (plate 235, fig. 3).

"~ Velum narrow. There are 32 straight, narrow radial-canals. The manubrium is pro-
vided with a large peduncle fully half as wide as bell-diameter and not quite as long as wide;
it extends a short distance beyond the velar opening. The stomach is wide and shallow, and
there are 32 long, complexly crenated lips (plate 25, fig. 4). There are 32 short, swollen,
linear gonads, one upon each radial-canal very near its point of juncture with the stomach.

In the female the gonads are cinnamon-color, lips sage-green, tentacles ocher-yellow, and
ocelli black. Other parts colorless. In the male, however, gonads, lips, and tentacle-bulbs
are dull blue-gray. :
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Lesson first found this medusa off the west coast of Africa (?). Haeckel describes it from.
the West Indies, and I have taken it upon the surface of the Gulf Stream off the Bahamas and
near Tortugas, Florida, from March to July. The males greatly outnumber the females.

Distinguished from O. agariciforme Keller, from the Mediterranean, by having 32 lips
instead of only 7,.as in O. agariciforme. ’ :

Usually very rare, but abundant during the spring and summer of 1907, at Tortugas,
Florida. : : ,

Orchistoma agariciforme Keller.

Orchistoma agariciforme, KELLER, 1884, Recueil Zool. Suisse, tome 1, p. 418, taf. 21, fign. 1-3.

Found by Keller at Naples, Italy. Similar to Orchistoma pileus in all respects except

that there are but 7 lips instead of 32, as in the Atlantic species. The color is not described
by Keller, who found only one mature and one young specimen. Like the Atlantic form, it is
very rare. 19 or more (about 32 ?) radial-canals. Keller states that the gonads are diverticula
from the stomach which extend outward along the radial-canals.

Orchistoma tentaculata Mayer.
Plate 24, fig. 1.

Orchistoma tentaculata, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 8, plate 3, fig. 19.—NuTTING, 1901,
Bull. U. S. Fish Com. for 1899, p. 377, fig. 92~—Hareitz, 1904, Bull. U.S. Burcau of Fisheries, vol. 24, p. 44, 1 fig.

Young medusa—DBell 6 mm. in height. Sides near margin slightly flanged outward.
Gelatinous substance of upper part of bell very thick, so that concavity is shallow. 32 mar-
ginal tentacles in various stages of development, the longest being about 1.5 times as long
_as bell-height. Tentacles with long, hollow basal bulbs. No marginal sense-organs. 16
functional radial tubes and 16 others in process of development. Radial tubes straight with
no traces of gonads upon them. Velum well developed. Manubrium flat and shallow, 8 lips.

The entoderm of the basal bulbs of the tentacles delicate green.

Only one immature specimen of this medusa has ever been seen; no gonads were visible.
It was found on the surface at Newport, Rhode Island, August 18, 1896.

Nutting states that the tentacle-bulbs are red. They are certainly green by reflected
light, but probably red by transmitted light. Descriptions of color in this work are based
upon the appearance presented by reflected light. Professor Nutting’s figure and mine are
drawn independently from the same specimen while yet alive. )

The differences between this medusa and O. pileus are so considerable that it does not
seem ‘possible that the one can be the young of the other.

Genus TIMOIDES Bigelow, 1904. -
Timoides, BigzLow, 1904, Bull. Mus. Comp. Zool. at Harvard College, vol. 39, p. 254~

The only known species is T imoides agassizii Bigelow, of the Maldive Islands, Indian
Ocean. .

GENERIC CHARACTERS.

Thaumantiada with 4 radial-canals and a ring-canal which gives rise to blindly ending,
centripetal canals. ‘Stomach mounted upon a peduncle. Tentacles numerous, without lateral
cirri. Numerous cirri upon bell-margin. There are no lithocysts. 4 gonads on the 4 radial-
canals. Dr. Bigelow, upon re-examining his specimens, tells me that the medusa has no
lithocysts. :

Timoides agassizii Bigelow.
Timoides agassizii, BIGELOW, 1904, Bull. Mus. Comp. Zool. at Harvard Cellege, vol. 39, p. 254, plate 3, figs. 10, 11.
Medusa bell-shaped with rounded dome and flaring sides; 20 mm. wide, 14 mm. .high,
with very thick gelatinous substance at apex, but thin at margin. 32 tentacles, 4 radial, 4

interradial, 8 adradial, and 16 intermediate. The 4 radial tentacles are at the enc}s of thg 4
radial-canals. The 4 interradial and 8 adradial tentacles are at the bases of the 12 interradial

)
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and adradial centripetal canals which arise from the ring-canal and end blindly in the gelat-
inous substance of the bell. The remaining 16 tentacles alternate with the radial and
centripetal canals. All of these tentacles are exceedingly flexible and contractile; when

* contracted they are usually coiled helically, this coiling being more or less local and usually

not affecting the entire length of the tentacle. When expanded, the tentacles are about 300
mm. long. In addition to the tentacles there are numerous cirri along the bell-margin, but no
cirri arise from the sides of the tentacle-bulbs. No lithocysts upon the bell-margin.

The 4 radial-canals are straight and slender. There is a marginal ring-canal which gives
off 12 blindly ending, centripetal vessels, the 4 interradial ones being about two-thirds as long
as the bell-height, and the 8 adradial ones are only half this length. Velum well developed.

i Peduncle nearly cylindrical, flaring at its base, and
twice as long as depth of bell-cavity. The barrel-shaped
stomach is almost as long as the peduncle and bears
4 lancet-shaped lips with complexly folded margins.
These lips may be longer than the combined lengths of
stomach and peduncle. ,

The 4 gonads are upon the lower half of the
peduncle on the 4 radial-canals, above the stomach.
They consist of a great number of simple and branched
papilliform processes on both sides of the 4 radial-
canals, thus forming 4 prominent, double ridges.

The gelatinous substance of the bell is faintly tinged
with blue. The radial-canals and tentacles are rose-
pink and there is a pink pigment-spot at base of each
tentacle. Stomach and lips pik-violet. Gonads rich
Indian yellow, changing in some lights to ruddy-orange.

This beautiful medusa was found by Dr. Bigelow
in abundance in Haddummati Atoll, Maldive Islands,
Indian Ocean, on January 8, 19o2. It appears upon
the surface at about 4 p. m.

Genus STAURODISCUS Haeckel, 1879.

Staurodiscus, Harcker, 1879, Syst. der Medusen, p. 145.—Browne, 1907,
Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 475.

Non Staurodiscus, Acassiz anp MaveRr, 1899, Bull. Mus. Comp. Zool. at
Harvard College, vol. 32, p. 164.

Staurodiscus (in part), Maas, 1904, Sitzungsber. math.-phys. Klasse kgl.
Bayer. Akad. der Wissenschaften, Bd. 34, p. 440.

This genus was founded by Haeckel, 1879, for
Staurodiscus tetrastaurus found at the Canary Islands
and off the Florida coast.

GENERIC CHARACTERS.

F16. 108.—~Timoides agassizii, after Bigelow,
in Bull. Museum Comp. Zool. at Thaumantiadz with 4 radial-canals, each giving

Harvard College. . rise to 2 side branches which end blindly. The gonads

are upon the 4 principal radial-canals and their side branches. There may or may not be
marginal sense-clubs between the tentacles. Development unknown.

- Staurodiscus is closely related to Cannota, but in Cannota the side branches of the radial-
canals fuse with the circular vessel, whereas in ‘Staurodiscus they end blindly. Maas, 1904,
considers Staurodiscus to be the young of Cannota, and believes that the side branches
of the radial-canals eventually fuse with the ring-canal. I have seen hundreds of medusz of
Staurodiscus tetrastaurus, evidently mature, but have never found the side branches fused with
the ring-canal. Cannota doubtless passes through a “Staurodiscus stage,” but on the other
hand there appear to be medusa which do not attain to the Cannota condition and must be
called Staurodiscus. ““ Staurodiscus’ nigricans Agassiz and Mayer should be called Cannota
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nigricans. It is probable that Dipleurosoma brooksiz is derived from a Staurodiscus
ancestor by the new formation of 4 interradial canals and the growing outward of the side
branches of the perradial canals until they join the ring-canal.

Staurodiscus tetrastaurus Haeckel.

Plate 22, figs. 7 and 8; plate 23, fig. 5; plate 26, figs. 10 and 1.

Staurodiscus tetrastaurus, HArcxzL, 1879, Syst. der Medusen, p. 143, taf. 9, fign. 1~3.—MavYER, 1900, Bull. Mus. Comp. Zool.
at Harvard College, vol. 37, p- 46, plates 18, 19, figs. 47-49.—Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer.Akad.
der Wissenschaft., Bd. 34, p. 440.—Browne, 1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 475-

Octonema gelatinosa (young medusa), MaYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 8, plate 6, figs.
20, 21.

Bell 4.5 mm. in diameter, and about twice as wide as high. In adult medusz there are 8
long, flexible tentacles with hollow basal bulbs. Some specimens have 24, others 16 sensory-
clubs upon the bell-margin. 32 black entodermal ocelli, one at the base of each tentacle-bulb
and sensory-club. Velum is well developed. Only 4 radial-canals reach the circular vessel.
From the middle points of each of these canals there arises a pair of equally developed side
‘branches that end blindly. The gonads are upon these side branches and on the distal
part of each radial-canal. The manubrium bears 4 prominent lips. Entoderm green or yellow.

In the youngest specimen observed, the bell was 1 mm. in diameter and about as high as
broad. There were 4 well-developed tentacles, 4 rudimentary tentacle-bulbs, and 8 marginal
clubs. The medusa is common on the surface at Tortugas, Florida, in July and August.
Haeckel found this species in the Canary Islands, at Lanzerote. Ihave seen hundreds of
specimens at Tortugas andthe side branches of the 4 radial-canals appear never to extend
to the circular vessel.

Staurodiscus heterosceles Haeckel.

Staurodiscus heterosceles, Harcxer, 1879, Syst. der Medusen, p. 146.

This medusa resembles S. tetrastaurus Haeckel, excepting that the two side branches from
each of the 4 radial-canals do not arise opposite one another from the middle of the radial-
canals, but one branch is long and arises from the main canal near the stomach, while the other

side branch is short and arises from the main canal beyond the middle point near the bell- .

margin. The long branches arise constantly from one, and the short branches from the
opposite sides of the main radial-canals as one glances around the bell.

Bell hemispherical, 6 to 8 mm. wide. There are 8 to 32, usually 16, long tentacles with
globular basal bulbs, and 40 to 80 marginal clubs between the tentacles. There is an ocellus
at the base of each tentacle-bulb and marginal club. 12 club-shaped gonads, one at the
outer end of each of the 4 main radial-canals, and one upon each side branch. Stomach,
gonads, and tentacle-bulbs yellowish-brown. Ocelli black. Canary Islands, January, 1867,
Haeckel. Development unknown. -

Genus PTYCHOGENA A. Agassiz, 1865.

Piychogena, Acassiz, A., 1865, North Amer. Acal., p. 137.—HazrckeL, 1879, Syst. der Medusen, p. 147; 1881, Report on Deep-
sea Medusz, Challenger Report, Zool., vol. 4, part xi1, p. 7.

Non Prychogena, Maas, 1893, Ergeb. der Plankton Exped., Bd. u, K. c., p. 64.

Piychogena, LEVINSEN, 1893, Vid. Meddel. Nat. For. Kjébenhavn, ser. 5, Bd. 4, p. 145.—LiNko, A., 1904, Zool. Anzeiger, Bd.
28, p. 217.—~BROWNE, 1907, Annals and Mag. Nat. Hist. ser. 7, vol. 20, p. 473.—B16eLow, 1909, Mem. Mus. Comp.
Zool. at Harvard College, vol. 37, p. 149.—ToREEY, 1909, University California Publications, Zool., vol. 6, p. 13.

This genus was founded by A. Agassiz, 1865, for Ptychogena lactea, found in Massachu-
setts Bay.

GENERIC CHARACTERS.

Thaumantiadz with 4 radial-canals which in the mature medusa give rise to numerous,
short, blindly ending side branches. The gonads are situated upon the radial-canals in the
interspaces between the side branches, close to the subumbrella. The stomach is a wide,
flat pouch and the mouth is a simple cruciform slit. The tentacles have no ocell, and differ
in this respect from those of Laodicea.

L
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Ptychogena Jactea A. Agassiz.

Ptychogena lactea, Acassiz, A., 1865, North Amer. Acal., p. 137, figs. 220-224; 1888, Bull. Mus. Comp. Zool. at Harvard College,
vol. 15, p. 128, fig. 422 —HAECKEL, 1879, Syst. der-Medusen, p. 147.—BrownE, 1907, Annals and Mag. Nat. Hist., ser. 7,
“vol. 20, p. 473

Prychogena pmiulata, Haxrcxzer, 1879, Syst. der Medusen, p. 148; 1881, Report on Deep-sea Medusz, Reports H. M. 8. Chal-
lenger, Zool., vol. 4, part 12, p. 7, plate 2, figs. I to 8 —LzvINsEN, 1893,V1d Meddel. Nat. For. Kjobenhavn, sér. 5, Bd. 4,
P- 145 -—GRONBERG, 1898, Zoolog. Jahrb., Abth. Syst., Bd. 11, p. 465.

Ptychogena pinnulata var. intermedia LiNxo, 1904, Zool. Anzeiger, Bd. 28, p. 217.

Adult medusa.—Bell about 50 to 70 mm. in diameter and 20 to 30 mm. in height. Sides
of bell flange slightly outward. The gelatinous substance is about 10 mm. thick at aboral pole
of bell, but diminishes constantly in “thickness towards the margin. Substance of bell trans-
parent, but quite rigid. There are more than 300 long, slender, highly contractile tentacles,
with hollw, finger-shaped basal bulbs. When expanded these tentacles are about as long
as the [bell-diameter. Their free extremities often become entangled and this causes the

© tentacles' to droop in graceful festoons from the bell-margin. There are 25 to 200 or more

marginal sense-clubs. They arise on the inner (centripetal) side of the tentacle bases near
the origin of the velum. These sense-clubs are elongate and pyriform, with a narrow basal
stalk. They are between a third and a half as long as the basal bulbs of the tentacles.
Each sense-club is hollow and connected with the lumen of the circular canal. In some
places the sense-clubs are as numerous as the tentacles and often alternate with them in
position, but on other parts of the bell-margin they are much less numerous than the tentacles.
Velum very wide and thin. The 4 radial-canals are wide near their proximal ends, adJacent to
manubrium, but straight and narrow near the circular vessel. These radial- canals are pin-
nated in their proximal halves, adjacent to the stomach. In this region they give rise to about
20 to 30 blindly ending, pinnate side branches, upon which the genital organs are situated.
The genital organs consist of leaf-shaped sacs attached to the side branches of the radial-
canals. The free outer edges of these sacs are serrated or split up into a nimber. of finger-
shaped points. Thus each genital gland consists of 20 to 30 leaf-shaped sacs or lamellz, all
connected with the main axis of the radial-canal. Manubrium wide and shallow. The 4 corners
of the fundus of the stomach are prolonged into 4 conical funnels, whose ends extend to the
middle of the genital organs and occupy the proximal halves of the 4 radial-canals. Mouth-
opening quadrate and about one-third as wide as bell-diameter. Lips irregularly frilled and
extend at the 4 radial corners into 4 short, wavy, oral lobes. 4 narrow, ciliated grooves extend
along umbrella wall of the 4 radial-canals and meet at center of stomach on gastral surface of
gelatinous umbrella, forming a cross. The gonads and tentacle-bulbs are milky in color and
the marginal sense-clubs are white. All other parts of the medusa are transparent.

This medusa appears to be an Arctic form. Itwas first found by A. Agassiz swimming at
considerable depth in Massachusetts Bay. Since then specimens have been described by
Haeckel, under the name of Ptychogena pinnulata, from the North Atlantic Ocean between
Ireland and Iceland (lat. 50° 7/ N, long. 13° 32" W. from Greenwich). The Challenger also
dredged a specimen between 1,250 fathoms and the surface near Halifax, Nova Scotia. Lev-
insen, 1893, records this medusa from ]akobshavn and Ritenbenk on the west coast of
Greenland and Linko found it in. Barents Sea in 72° 30" N. lat., both in the eastern and west-
ern parts of the sea north of Lapland.

I believe that P. pinnulata of Haeckel, 1879, is identical with P. lactea of A. Agassiz, 1865.
Upon comparing Agassiz’s original figures (some of them unpublished) with those of Haeckel,
it appears that the only difference which may exist between the two forms is that in P. pinnu-
lata the free, outer edges of the leaf-like gonads are serrated, whereas in P. lactea of Agassiz
they appear to be entire and smooth. Also in Agassiz’s ﬁgures some of the side branches of
the radial-canals give rise to secondary branches, and this appears not to be the case in
Haeckel’s P. pmnulata Agassiz’s specimens were, however, larger than those described
by Haeckel, and probably they may have been more mature.

Linko, 1904, found a medusa in Barents Sea which he considers to be intermediate
between P. lactea and P. pinnulata, but nearer to P. pinnulata.

It is possible that this medusa is an inhabitant of the deep-sea and that it comes to the
surface only occasionally.
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As A. Agassiz says:

“The action of the light and increase of temperature of the surface is sufficient to kill them in

the course of half an hour; the moment they are brought to the surface, the bell loses its transpar- -

ency, the genital organs become dull and the medusa is soon completely decomposed. This action
is much ‘more rapid than anything of the kind which I have noticed, even in Ctenophora, Mertensia
being the only genus in which the decomposing effects of light and heat are at all equal to what is
produced here. This jelly-fish must be a deep-water species, as they have only been found during
a single autumn, and then only for a few days, when they seemed quite abundant,”
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Fi6. 109.—Ptychogena « pinnulata”=P. lactea, after Haeckel, in Report. Challenger Expedition, Deep-Sea Meduse.
v, velum; w, §ubumbrella; al, lips; um, umbrella-margin; ge, stomach cavity; ob, marginal clubs; gs, ciliated
perradial cruciform furrow in the aboral wall of the central stomach; cn, outer part of one of the radial-canals;
ck, distal funnel-like part of one of the radial-canals; s, gomad; z, umbrella; 7, tentacles.
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- Linko also considers Ptychogena to be a deep-sea form; as Browne, 1907, and Bigelow,
1909, state, however, we have no trustworthy evidence upon this point and it is not improb-
able that the medusa is merely a rare and somewhat variable Arctic species which lives
constantly at or near the surface,

Ptychogena longigona Maas.

Prychogena longigona, Maas, 1893, Ergeb. der Plankton Exped., Bd. 2, K. c., pp. 64, 97, taf. 6, fign. 7—9.
Ptychogena () longigona, BROWNE, 1907, Annals and Mag. Nat. Hist., ser. 7, vol. 20, p. 474.

Bell 25 mm. wide, flat, with firm gelatinous substance. About 100 tentacles very closely
set side by side so that they form an outer row around the margin, on the outer side of which
is 2 row of marginal clubs. Circulat canal simple, but the 4 wide radial-canals have numerous,
indistinct, unbranched diverticula along their sides, the spaces between the lateral branches of
the canals being nearly filled in by the gonads. Stomach shallow and 4-cornered and about
one-fourth as wide as the diameter of the bell. The mouth is a wide cruciform opening with
lips turned back as in Ptychogena, so that the water may enter the wide openings of the 4
radial-canals at the corners of the stomach. The gonads cover the entire lengths of the 4
radial-canals and their lateral surfaces give rise to hollow, evaginated, sac-like elevations or
papillz, which are neither so complex nor so regularly arranged as in Ptychogena. These
papillz occur along either side of each radial-
canal, but not in the median line. The mature
genital products are in the ectoderm. The
grooves of the 4 radial-canals extend along the
upper wall of thestomach and meet in the middle.
Color () ‘

The species was found by the Plankton
expedition in the North Atlantic at a depth of 100
to-200 fathoms, but Maas does not give the exact
locality. As he states, it may prove to be only a
local variety of Ptychogena pinnulata (lactea).
It differs from Ptychogena lactea, however, in
the simple side branches upon the radial-canals
and in that the gonads extend along the entire
length of the sides of the radial-canals, not being
restricted to their middle parts as in Ptychogena
lactea. The hollow elevations upon the gonads

F16. 110.—Ptychogena longigona, after Maas, in .
Ergeb. Plankton Expedition. are also simple and not so regularly, arranged

as in P. lactea.
Medusz somewhat similar to P. longigona were found by the Plankton expedition near
the Cape Verde Islands. ‘

Ptychogena? antarctica Browne.

Ptychogena antarctica, BRowNE, 1907, Annals and Mag. Nat. Hist., vol 20, ser. 7, p. 474.

The basal bulbs of the tentacles are laterally compressed and without ocelli. They resem-
ble those of P. lactea. Number of tentacles(?) Sensoiy-clubs(?) The 4 radial-canals have
wavy outlines, but no lateral branches. The wavy outlines of the radial-canals correspond with
those of the gonads, which are broad, lateral folds extending only part way along the radial-
canals. The stomach was lost in the single specimen studied by Browne. The tentacles are
red. Size of medusa(?)

Found off Cape-André, Victoria Land, Antarctic Ocean.

) Ptychogena erythrogonon Bigelow.
Prychogena erythrogonon, BiceLow, H. B., 1909, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 150, platés 5, 38, and 39.

This medusa is beautifully figured and well described by Bigelow.

Bell 38 mm. wide, 25 mm. high with very thick gelatinous substance and shallow bell-
cavity. 40 to 6o tentacles about one-fourth as long as bell-diameter and with tapering,
conical basal bulbs. There are only a very few cirri between the tentacles and these ter-
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minate in 2 knob-like cluster of nematocysts. Some of the medusa lack cirri and Bigelow
never saw more than 3 upon a single medusa. The cordyli or clubs upon the bell-
margin are more numerous than the tentacles. There are no lithocysts and no ocelli.
When young the outlines of the 4 broad radial-canals are plain.” Later they develop short,
simple, lateral diverticula and then the gonads develop in the interspaces of these branches
close to the subumbrella as'in P. longigona. The manubrium is quadrate basally and its
side walls are short and barrel-shaped with a widely open mouth.

Basal parts of radial-canals, manubrium, and tentacle bulbs are brilliant opaque brick-
red; gonads and outer parts of canal system and tentacles lighter. A pale colored line
extends along the central line of each radial-canal forming a cross at the middle of the
stomach. The entoderm cells contain red, yellow, and black granules, and the ectoderm - ) , ‘ oo
cells minute, red granules. . '

This medusa is one of the intermediate fauna found at depths of about 300 fathoms K
in the Humboldt Current off the coast of Peru. Torrey describes another species of B
Ptycho«rena from the California coast. (See appendix.)
LT I L U v . Genus POLYORCHIS A. Agassiz, 1862.

Palyorc}m,A Acassiz in L. Agassiz’s, 1862, Cont. Nat. Hist. U. 8., vol. 4, p. 349; 1865, North Amer. Acal., p. 119.—HAECKEL,
1879, Syst. der Medus:n, p. 149.—MureACH AND SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 174.

i

The type species is Polyorchis penicillata A. Agassiz, from the Pacific coast of the United
States. .

GENERIC CHARACTERS.

Thaumantiade with 4 radial-canals which give rise throughout their lengths to many
blindly ending side branches. Marginal ring-canal simple and bell-margin not divided into
lobes. Numerous sac-like, sausage-shaped gonads attached to the radial-canals and their side
branches. Stomach long, tubular, and with 4 simple lips. o

Polyorchis penicillata A. Agassiz.

(?) Medusa campanulata, b Cramisso ET EYSENHARDT, 1820, Nova Acta Phys. Med. Leop. Car., tome 10, p. 359, plate 30, fig. 1.
Melicertum penicillatum, Escuscrorrz, 1829, Syst. der Acalephen, p. 106, taf:8, fig. 4. i
dglaura penicillata, pr Brainviiie, 1834, Man. d’Actinologie, p. 283, plate 33, fig. 4. i
Polyorchis penicillata, A. Acassiz in L. Agassiz’s, 1862, Cont. Nat.. Hist. U. 8., vol. 4, p. 349.—Acassiz, A., 1863, North Amer. ;
Acal,, p. 119, figs. 179-183.—Fewxkzs, 1889, Amer. Naturalist, vol. 23,p 593, figs. 3, 4; 1889, Bull. Essex Inst. Salem, ' :
vol. 21, No. 7, p. 103, plate 4, figs. 6, 7.—BaNcrorr, 1904, Journ. Exper. Zool., Baltimore, vol. 1, p. 289, 4 figs. (reac= .
tions to galvanmic currents) ——BANCROFT, 1906, University of California Pubhcatlons, Physiol., vol. 2, p. 43, 4 figs. ) !
Polyorchis pinnatus+ P. penicillatus, HarckeL, 1879, Syst. der Medusen, pp. 149, 150, taf. 8, fig. 13. |
Polyorchis —, Lozs, 1906, Journ. Biological Chemistry, New York, vol. 1, No. 6, p. 427 (physxologlcal) i
Polyorchis campanulatzz + P. penicillata, Bepot, 1905, Revue Suisse de Zool vol. 13, pp- 143, 144 (citation of all papers to 1850) . :
Polyorchis , LoEB, 1906, Dynamics .of Living Matter, Columbia Unw Biol. Series, No. 8, pp. 87, 91, 141.
Polyorchis ——, MaccariunM, 1907, The Journal of Biol. Chemistry, vol. 2, No. 4, p. 385, New York.

Bell about 50 to 60 mm. high, 30 to 40 mm. wide, with a slight, solid, apical projection and
almost vertical, slightly bulging sides. Gelatinous substance quite thin. 36 to 40 tentacles : ' i
arise in a single row from the bell-margin. They are equal each to each and are longer than the '
bell-height. Their basal bulbs are large, elongate, and spindle-shaped, and have dark-purple
pigment. There are no other marginal appendages. Velum narrow. Ring-canal simple
and unbranched, but the 4 radial-canals give rise each to 15 to 25 pairs of simple, short, ‘ : )
unbranched, bhndly ending, lateral diverticula. Stomach prismatic with a very short peduncle, '
and nearly as long as depth of bell-cavity. There are 4 short lips with sinuously folded mar-
gins. A row of 4 to 8 elongate, sac-like, sausage-shaped gonads arises from the sides of each of 4 ) ;
the 4 radial-canals between the sides of the stomach and the feathered (branched) parts of the : :
canals, there being in all 16 to 32 of these suspended gonads. ‘ ‘

Stornach gonads, tentacle-bulbs, and radial-canals reddish-brown to purple.

Found on the Pacific coast of California to Washlngton and as far westward as the ‘
Hawaiian Islands. ‘ |

Fewkes found the medusa abundant in bays along the California coast.in March and
April. He states that when the medusa has 16 tentacles the 4 radial-canals were merely .
beginning to exhibit notches along their sides and the gonads were beginning to appear at : ;
the 4 corners of the stomach. When mature, the medusa has about 36 tentacles. _ ' ' :
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Bancroft, 19o4—06, carried out an interesting series of observations upon the galvanotropic
reactions of the medusa, showing that the tentacles and manubrium respond definitely to the
current, even detached parts of the tentacles reacting. The maximum response is at the anode
side in sea-water, whether acid or alkaline. The tentacles and manubrium turn and point
toward the cathode. The tentacles may be caused to contract slowly and irregularly in a con-
stant current. They contract when the current is made and relax when it is broken.

Loeb, 1906, finds that the magnesium of the sea-water serves to relax the muscles of the
bell, stomach, and tentacles of Polyorchis; and that the remaining salts of sea-water produce
a state of contraction, so that if we place the medusa in any solution resembling sea-water,
but lacking magnesium, pulsation is impossible and the tentacles and stomach are contracted.
If we add magnesium, however, pulsation is resumed, but this effect of magnesium can be
in}m’iFﬂ:ed by addition of an equivalent amount of calcium or potassium.

The isolated center of the bell will not beat in sea-water or in a sugar solution, but
‘beats commence in these solutions if we add calcium, strontium, or barium chlorides. No
beats occur, however, if we add mag-
nesium chloride. The isolated center
will beat for 3 to 4 hours in any decalci-
fying salts, such as oxalates, fluorides,
oleates, citrates, etc. Acids cause the
center to beat, while alkalies inhibit
such beats.

The center does not beat until some
hours after being placed in NaCl; but
then rhythmical pulsations set in and
may last 2 or 3 days. But pulsation
may be at once produced in NaCl by

such as sodium citrate, tartrate, or oxa-
late. A trace of HCl or CO, added to
NaCl will also cause beats, as will pure
solutions of CaCl,, BaCl,, or SnCl,.
Beats are inhibited more by Mg than
by Ca. We have thus the anomaly
that contractions occur in an excess or
a deficiency of Ca.

Maccallum, 1907, finds that solutions of cascara sagrada, rthubarb, aloin, podophyllin, and
colocynth produce temporary pulsations in the isolated center of Polyorchis.

F16. 111.—Polyorchis penicillata, after Fewkes, in
American Naturalist.

Polyorchis minuta Murbach and Shearer.

Polyorchis minuta, MURBACH AND SHEARER, 1903, Proc. Zool. Soc. London, vol. 2, p. 174, plate 19, fig. 3; plate 22, fig. 1; 1902,
Annals and Mag. Nat. Hist., ser. 7, vol. 9, p. 72.

Bell 15 mm. high, 12 mm. broad. Truncated, oval, with thick walls; only 9 mm. wide at
velar margin. There are 55 or more tentacles. Yellow ocelli on outer sides of tentacle bases

" on elevations. 4 narrow radial-canals with short, lateral diverticula. Stomach mounted on a

long peduncle extending to level of velar opening. 4 crenated lips. Gonads long, finger-shaped,
arising from the 4 radial-canals near base of peduncle.
"Gonads and tentacles pale yellow in preserved specimens, other parts colorless.
Found in Puget Sound, British Columbia.

Genus SPIROCODON Haeckel, 1880.
Spirocodon, HarckEeL, 1880, Syst. der Medusen; p- 636.

Goneomeandrus, KIRKPATRICK, 1903, Annals and Mag. Nat. Hist., ser. 7, vol. 12, p. 616.

The type species and only known form is Spirocodon saltairix of the Inland Sea, Japan.
This was first described by Tilesius, 1818, as Medusa :altatrm Haeckel, 1880, established
it as a type of the genus Spirocodon.

adding salts which precipitate calcium,.
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GENERIC CHARACTERS.

‘Thaumantiade with 4 radial-canals and a ring-canal, all of which give off blindly ending,
dendnpg sidc? branches. Bell-margin cleft into lappets. Stomach mounted upon a pedunclz,
and with 4 lips. Gonads sac-like, complexly folded, and developed upon'the radial-canals
adjacent to sides of stomach. %y

This genus resembles Polyorchis, but ring-canal gives off blindly ending, centripetal
branches, and margin is cleft into lappets.

_Spirocodon saltatrix Haeckel.

Medusa saltatrixz, TiLesius, 1818, Mém. Acad. St. Pétersbourg, tome 6, p. 554, taf. 18.

Po{yarchis saltatriz=Spirocodon saltatrix, Harckzr, 1880, Syst. der Medusen, p. 636.

Spirocodon saltatrix, Goerre, 1886, Sitzungsber. kgl. Preussisch. Akad. Wissenschaft. zu Berlin, Jahrg., 1886, p. 832.

Goneamea.ndrus chrysostephanus, KIRKPATRICK, 1903, Annals Mag. Nat. Hist., ser. 7, vol. 12, p- 616, plate 33, figs. 1—4 (this is
szrqcodon saltatrix Haeckel; see Kirkpatrick, 1904, Annals and Mag. Nat. Hist., ser. 7, vol. 13, p. 80).

B'ell yvith (?c}:agonal sides and dome-like, rounded top, angles of side-walls radial and in-
terradial in position, 30 to 60 mm. wide, 50 to 8o mm. high. 8 adradial, semicircular, marginal
lappets. The clefts between the lappets pass obliquely upward and outward from below and
extend much higher on the exumbrella than on the subumbrella side, so that only the outer

third of each lappet is free. The lappets alternate in position with the angles of the sides of
the bell. Velum quite broad, its inner edge circular.

I12. . ’ 113.

F16. 112.—Spirecodon saltatrix, after Kirkpatrick, in Annals and Mag. Nat. Hist.
Fr6. 113.—Cannota dodecantha, after Agassiz and Mayer, in Bull. Museum Comp. Zool. at Harvard College.

There are about 40 to 8o tentacles on each of the 8 lappets, 320 to 640 in all. These ten-
tacles arise in a single row from the margin, and are about one-third as long as bell-diameter.
Their bases are hollow and narrower at margin than at some distance out. There is an
orange-brown ocellus above the base of each tentacle and there are no other marginal sense-
organs. There are 4 radial-canals and a ring-canal which extends around the margins of the
lappets. All of these canals give off numerous blindly ending, dendritic side brancﬁes, which
do not anastomose. 4 main centripetal vessels arise from the interradial angles of the mar-
ginal ring-canal and smaller ones arise from the ring-canal in adradial and other positions.

The stomach is set upon a short, gelatinous peduncle which is one-third as wide as the bell
itself and as long as wide; it is cruciform in cross-section, 4-sided, and about half as long as
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bell-height. There are 4 slightly recurved lips with sinuously folded margins. The gonads
are complexly folded, swollen, projecting masses on proximal parts of the 4 radial-canals, upon
the peduncle adjacent to the stomach. The bell is colorless, gonads pale yellow, ocell:
orange to brown. Found at Nagasaki, Inland Sea, Japan.

Genus*CANNOTA Haeckel, 1879. -

Cannota, Hazckxey, 1879, Syst. der Medusen, p. 131.
Staurodiscus (in part), Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 440-

The type species is Cannota dodecantha Haeckel, from New Guinea, tropical Pacific.

. \('\ ' GENERIC CHARACTERS.

Thaumantiade with 4 main radial-canals, each giving rise to 2 simple, unbranched
side branches which, together with the main radial-canals, connect with ring-canal at margin.
Gonads upon the 4 main canals and side branches. Marginal clubs and cirri may or may not
be present. 12 or more tentacles. ‘ :

This genus is closely related to Staurodiscus, but is distinguished by the fact that the side
branches of the radial-canals join the marginal ring-canal, whereas in Staurodiscus they end
blindly. / '

Maas, 1904, would regard Staurodiscus as a young stage of Haeckel’s Cannota, but my
studies of numerous specimens of Staurodiscus at Tortugas, Florida, convince me that the
meduse become mature with blindly ending side branches upon the 4 main radial-canals.

‘Cannota dodecantha Haeckel.

Cannota dodecantha, HarckeL, 1879 Syst. der Medusen, p. 151.
Staurodiscus nigricans, AGassiz, A., AND MAYER, 1899, Bull. Mus. Comp. Zool. at Harvard College, vol. 32, p. 164, plate 4,
figs. 11, 12.—BROWNE, 1907, Annals and. Mag. Nat. Hist., vol. 20, ser. 7, p. 475-

Bell thin and flexible, 14 mm. in diameter. 12 short tentacles with well-developed basal
bulbs. The 4 tentacles at the bases of the 4 main canals are about twice as long as the 8 which
arise from the ends of the lateral branches. The longest tentacles are, however, only about one-
sixth as long as bell-diameter. Between each successive pair of tentacles there are 7 small
protuberances upon the bell-margin, each one of which bears a sensory-club. Velum narrow.
Each of the 4 radial-canals gives rise to a pair of opposed lateral branches and thus 12
canals reach the circular vessel 30° apart. The gonads are developed upon these 12 trident-
like terminal canals. Manubrium is very short, mouth-opening wide. Gelatinous substance
and entodermal lamella of bell of a brownish tinge. Genital organs, basal bulbs of tentacles,
and manubrium are light-sepia in color. Bulbs of sensory-clubs are dark-brown.

This medusa was found near Suva Harbor, Fiji Islands, South Pacific, in December, 1397.
Haeckel describes a small specimen 4 mm. wide from New Guinea. (See fig. 113.)

Genus CUVIERIA Péron, 1807.

Cuvieria (in botany), K6BrEUTER, 1802; DE CaNpoLLE, 1807.

Cuvieria (medusa), PEroN, 1807, Voyage aux terres australes, plate 30, figs. 2, 2a.—Acassiz, L., 1862, Cont. Nat. Hist. U. S,,
vol. 4, p. 345-

Cuvieria (echinoderm), PEron, 1817.

Cuvieria (crustacean), DESMAREST, 1825.

Cuvieria (mollusk), Rane, 1828,

Berenix, Piron £x LESUEUR, 1809, Annal. du Mus. Hist. Nat. Paris, tome 14, p. 327-

Berenice, Ok, 1815, Lehrbuch der Naturgesch., Teil 3, Zool., p. 114.—Escuscrortz, 1829, Syst. der Acalephen, p. 120.—
Mirxz-Epwarps, 1849, Cuvier’s Régne animal illustré, Zooph., plate 53, fig. 1, 1a.—Hazcxerr, 1879, Syst. der Medusen,
p- 152.—Maas, 1904, Sitzungsber. math.~phys. Klasse kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 440—Bzpor, 1901,
Revue Suisse de Zool., tome 9, p. 482; Ibid., 1905, tome 13, p. 131 (list of all references from 1807-1850).

As is apparent from the above, the name Cuvierza was first used in botany in 1802, and in
zoology for a medusa in 1807. Its previous use in botany does not interfere with its use in
zoology. The type species is Cuvieria carisochroma of Péron from the tropical Atlantic.

18
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GENERIC CHARACTERS.

Thaumantiadee with 4 principal radial-canals which branch, and the branches again
branch, and all unite with the circular vessel. The gonads are developed upon the outeranost
branches of the radial-canals near the ring-canal. Tentacles numerous. There may or ma
not be marginal clubs or cirri. Development unknown. y

Modern. authors have commonly followed Péron and Lesueur, 1809, and Eschscholtz
1829,1n calling this genus Berenice, but if we follow the rule of precedence the name Cuvieria
must stand. It is rarely a pleasant duty to revive an unfamiliar name to supplant one well
known to literature, but happily in this case the
name of one whose memory we all delight to honor
may once more be associated with a genus in that
branch of science which his labors ably advanced.

Cuvieria carisochroma Péron.

Cuvieria carisochroma, Piron, 1807, Voyage aux terres australes,
plate 30, figs. 2, 2a. ‘ )

ZEquorea euchroma and Hquorea rosea, bt Lamarck, 1817, Anim.
sans vertébres, tome 2, p. 497.

Berenice rosea, Escuscaovrtz, 1829, Syst. der Acalephen, p. 120.—
HAECKEL,. 1879, Syst. der Medusen, p. 153 —BepoT, 1901,
Revue Suisse de Zool., tome 9, p. 4825 Ibid., 1905, tome 13,

. p- 131 (list of papers to 1850).
~“(?) Berenice capillata, Harcxer, 1879, Syst. der Medusen, p. 154,
taf. 9, fig. 3. .

- According to Péron, bell is flat and shield-

shaped, about 50 mm. wide and 10 mm. high.

There are 50 to 60 very long thin tentacles with

very large, hemispherical basal bulbs. Each of the

4 principal radial-canals gives rise to two opposed

side branches, and these side branches as well as

the principal canals give rise to 3 to § terminal

branches which reach the circular canal. Thus 50

to 60 canals reach the circular vessel. The 50 to 6o

gonads are developed on terminal branches of

canals. Bell, gonads, and tentacles rose-red, and
tentacle-bulbs yellow. This species is found in the

tropical Atlantic. i ,

I am inclined to regard Haeckel’s Berenice
capillata as being identical with this medusa.
According to Haeckel the bell in B. “capillata™ is
hemispherical, 20 mm. wide, 100 to 120 long ten-

1 . . .

tacles, with well-developed globular, spindle-shaped

basal bulbs. There are no marginal clubs or cirri.

The 4 main radial-canals and their 2 side
branches each and all give rise to 4 to 8 terminal

Fi6. 114.—Cuvieria “capillata”=C. carisochroma,
after Haeckel, 1879.

' _ marginal ring-canal. Small, spindle-shaped gonads
are developed upon the terminal branches of the radial-canals near the fincr—c':anal.p Stomach
small, with 4 simple, recurved lips. Color (?) - © '

Cape Verde Islands, Atlantic Ocean.

Cuvieria huxleyi.
Berenice huxleyi, Haxcker, 1879, Syst. der Medusen, p- 154, taf. 9, fig. 4.
Bell flat, 16 mm. wide, 0.4 mm. high. 16 long tentacles with globular to spindle-shaped

basal bulbs wi i o : .
g Stz Wltl;l ocelllll. éﬁo to 100 ma.lgmal clubs, 2 to .6 b;tw;en each successive pair of ten-
. mach small, flat, with 4 simple, short, cruciform hps.-L The 4 main radial-canals

branches, so that 50 to 100 vessels reach the .

I

Y
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each give rise at their middle points to 2 opposite side branches. These main ¢anals and their
2 branches each end in 5 to 7 terminal branches, and thus about 70 vessels reach the ring-
canal. -Gonads spindle-shaped, on terminal branches of the canals near the ring-canal.

Color (?) Found off Azores, Atlantic Ocean. Distinguished by its large number of
marginal clubs and few tentacles. Is it only a variety of Cuvieria carisochroma Péron ().

Genus DICHOTOMIA Brooks, 1903.

Dichotomia, BRooks, 1903, Proc. American Philosophical Society, Philadelphia, vol. 42, p. 11.~Maas, 1904, Sitzungsber. math .~
~ phys. Klasse kgl. Bayer. Akad. der Wissenschaften, Bd. 34, Heft 3.

GENERIC CHARACTERS.

(\ Berenicide with 4 main radial-canals which divide dichotomously 2 or more times and

open into the circular vessel by 16, 32, or more distal branches. Tentacles of two sorts—
hollow ones and solid ones—all arising from bell-margin. Mouth simple without prominent
lips. The gonad encircles the stomach and extends outward over the radial-canals and their

branches.

- 115. N i s 116,

Fic. 115.—Cuvieria huxleyi, after Haeclél, 1879:
T16. 116.—Dichotomia cannoides, after Brooks, in Proc: American Philosoph. Soc., vol. 42. .
4, young medusa. B, adult medusa. C, model showing arrangement of radial-canals. ]
The type species is Dichotomia cannoides, described by Brooks from the Bahama Islands.
This is the only known species. :

Dichotomia cannoides Brooks.

Dx:chatomia cannoides, BROOKS, 1903, Proc. American Philosophical Soc. Philadelphia, vol. 42, No. 172, p. 12, plate 1, 3 figs.—
Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaft., Bd. 34, p- 438.

~ Bell about 8 mm. high and 6 mm. wide, subcylindrical, and with conical apex. The 4
main radial-canals do not arise independently and directly from aboral end of stomach, but in

pairs from the ends of a short transverse canal, so that the only planes which divide the medusa '

into symmetrical halves are the two primary interradial planes. When thus divided each half
is bilaterally symmetrical, and the halves are reversed copies of each othet (fig. 116 ¢). The
4 primary radial-canals branch dichotomously at least 3 times, so that 32 terminal branches
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reach the circular vessel. The radial-canals of older medusz may branch more profusely.
The subumbrella consists of two strongly contrasted regions: An upper opaque part, nearly
hemispherical, contains the arches formed by the gonad, which spans space between proximal
parts of radial-canals and stomach in a system of groined: arches. The lower half of the
subumbrella is transparent and without these arches.

There are 16 long, hollow, contractile tentacles with tightly coiled tips. In the young
medusa, with only 16 terminal radial-canals, these tentacles arise from margin at base of each
canal; but in older meduse, with 32 terminal branches of radial-canals, the hollow tentacles

-are in the radii of dichotomy. In addition to the long, hollow tentacles, there are a number of

short, stiff, solid tentacles, which remind one of the solid tentacles of Geryonida, and are
carried turned upward from bell-margin. These short, stiff tentacles are equal in number
to the terminal branches of radial-canals. .

"There are no marginal sense-organs, clubs, or cirri. The manubrium is a truncated cone,
extending about two-thirds the distance from inner apex of bell-cavity to margin.

The gonads and manubrium in old medusz are opaque white. The radial-canals, cir-
cular vessel, and axes of hollow tentacles-in young medusz are colored by brownish to orange
pigment-granules. The bell, subumbrella, and tentacles are nearly colorless in old medusz.

This interesting medusa was found by Professor Brooks at Nassau, Bimini, and Green
Turtle Key among the Bahama Islands, and was described by him in detail.

Genus DIPLEUROSOMA Axel Boeck, 1866, sens. emend.

Dipleurosoma, Axr1 Borck, 1866, Forenings Vidensk. Meddelelser, Nos. 1o, 11, pp.131,136.—HaEcKEL, 1879, Syst. der Medusen,
Pp- 155, 636.—Acassiz A. aNp Mavzr, 1902, Mem. Mus. Comp. Zool. at Harvard College, vol. 26, p. 148.—BrownE,
1898, Proc. Zool. Soc. London for 1897, p. 826; 1900, Proc. Royal Irish Acad., ser. 3, vol. 5, p. 713.

Tetracannota, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p.46; 1904, Mem. Nat, Sci. Brooklyn Inst.
Mus., vol. 1, p. 12.

Tetracannota+ Diplenrosoma, Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaften, Bd. 34, pp. )

440; 441.
Ametrangia, Arruan, 1873, Nature, vol. g, p. 73-

The type species is Dipleurosoma typicum Axel Boeck, 1866, from the coasts of Norway,
Newfoundland, and northern Atlantic generally.

GENERIC CHARACTERS.

Thaumantiada with 3 or more main radial-canals, some or all 6f which branch irregularly
(not regularly and dichotomously) and connect with the circular vessel. Gonads are upon the
radial-canals adjacent to manubrium. Tentacles numerous, and marginal clubs, cirri, and
ocelli may be present. The hydroid appears to be Cuspidella.

‘The radial-canals vary greatly both in number and arrangement in D. typicum, and are

best described by Browne, 19oo. This extreme varability has caused the species to.be
* described under various names. Judging from the irregular arrangement in the single specimen
of D. pacifica found by Agassiz and Mayer, near Tahiti, the canals may be equally variable.

In D. collapsa they appear to be more regular, mature specimens having 16 canals arranged in-

4 groups of 4 canals each.

Dipleurosoma typicum Axel Boeck.

Dipleurosoma typicum, Axzr Bokck, 1866, Forenings Vidensk. Meddelelser, Nos. 10-11, p. 131, fign. 1—3;'Ibid., D. stuvitzi, pp.
136, 137, figs. 1~4—BROWNE, 1900, Proc. Royal Irish Acad., ser. 3,vol. 5, pp. 696, 715, plates 20, 21.~Maas, 1904,
Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. der Wissenschaft., Bd. 34, p. 441. ’

Ar‘netrangia hemispharica, Ariman, 1873, Nature, vol. 95 P- 73-

Dipleurosoma typicum+ amphithectum+ irregulare, Haxcxsr, 1879, Syst. der Medusen, pp. 155, 636, taf. 9, fig. 9.

Dipleurosoma hemispharica, Happox, 1885, Proc.Roy. Irish Acad., ser. 2, vol. 4, p. 526 —Browxz, 1898, Proc. Zool. Soc. London,
for 1897, p. 826, figs. 10-12.

Bell usually flatter than a hemisphere and about 1 5 mm. wide. Marginal tentacles very
numerous, more than 100. Each tentacle has a bulbous base with an ocellus upon its inner
side. There appear to be no marginal clubs in D. typicum, but these occur in D. pacifica of the
_tropical Pacific. Velum well developed. Stomach is flat and watch-glass-shaped, with an
irregular outline, and there are 4 lips. In 217 specimens studied by Browne from Valencia

¢
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Harbor, Ireland, the number of radial-canals arising from the periphery of the stomach
ranged from 5 to 18, 43 of the medusz having ¢ canals. Canals exceedingly irregular in position
and in mode of branching, so that it is impossible to define a normal type, but they appear nor-
mally to connect with the circular vessel. The gonads are developed upon radial-canals adja-
cent to the stomach and may be upon all or on only a few of the canals. They vary in number
from 1 to 12, and 5 is the most frequent number. The females are in excess of the males in
the proportion of about 4 to 3. The ova remain attached to the ovary until the planula stage
is reached. They were partially reared by the Misses Delap, and developed into hydroids
apparently belonging to the genus Cuspidella (see Browne, 1900, p. 696).

The gonads, stomach, and tentacle-bulbs are said to be brownish (Haeckel, 1879). -

The changes which the medusa undergoes in its growth are unknown, but Browne be-
lieves that the stomach is primarily regular in shape and that it becomes irregularly elongated
into lobes by development of the radial-canals.

118.

Fi16. 117 —Dipleurosoma (“ amphithectum™), after Haeckel, 1879.
F16. 118 —Dipleurosoma pacifica, after Agassiz and Mayer, in Mem.
Museum Comp. Zool. at Harvard College.

D. typicum of the North Atlantic may prove to be identical with D. pacifica from Tahiti,
South Pacific. The only distinctions between the North Atlantic and the tropical Pacific
species are their wide geographical separation and the presence of marginal clubs in D.
pacifica. Dipleurosoma typicum has been taken off the northern coasts of Europe and off
Newfoundland.

Dipleurosoma pacifica Agassiz and Mayer.

Dipleurosoma pacifica, Acassiz A., AND MAYER, 1902, Mem. Mus. Comp. Zool. at Harvard Coll., vol. 26, p. 148, plate 3, figs. 13, 14.

Bell very flat, about 3 times as broad as high, 23 mm. in diameter. Surface of exumbrella
reticulated by a regular system of hexagonal elevations bounded by shallow. furrows. About
100 short tentacles with narrow, bulbular bases. Entodermal core of these tentacles is solid
and composed of chordate cells. At the bases of most tentacles upon the lower (subumbrella)
side, there is a single black ocellus. Slender, club-shaped, sensory bodies are scattered at fre-
quent and irregular intervals between the tentacles. Entodermal cores of these bodies are solid
and very similar to those of the tentacles. No concretions. Velum narrow. 6 radial-canals
arise in groups of 3 from diametrically opposite sides of the stomach. In the single specimen
examined, 2 of these canals bifurcate, and 8 canals thus reach the circular vessel. The gonads
are linear and occupy the middle regions of the § canals. Their surfaces are slightly papillate
and the ova stand out as hemispherical protuberances. Stomach elongated in the direction of
the two opposed groups of radial-canals. Manubrium very short, 6 small, slightly folded lips.

Tentacle-bulbs, genital organs, and manubrium milky white, all other parts of the medusa
being transparent. A single specimen was obtained in a surface haul about 50 miles north of

Tahiti, South Pacific. '
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Dipleurosoma is exceedingly variable in the number and arrangement of its radial-canals.
The Pacific species is distinguished by having marginal clubs between its tentacles, these being
absent (?) in the Atlantic Dipleurosoma typicum.

I3

Dipleurosoma collapsa Mayer.

Plate 27, figs. 1 to 3, and 7.

Tetracannota collapsa, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 46, plates 7,8, figs. 14~16; Memoirs Nat.
Sci. Mus. Brooklyn Inst. Arts and Sci., vol. 1, No. 1, p. 12, plate 4, fig. 32—Maas, 1904, Sitzungsber. math.-phys. Klasse
der kgl. Bayer. Akad. Wissenschaft., Bd 34, P- 440.

ﬂdult medusa (plate 27, fig. 3).—Bell 7 mm. in diameter and about as high as broad.
Top dome- shaped, side walls vertical. 16 well-developed tentacles are carried tightly coiled
in close helices, and besides these there are 112 very small rudimentary tentacles. Dark-brown
entodermal pigment-spots are found within the base of each tentacle. There are 16 radial-
canals, arranged in 4 groups of 4 each (plate 27, fig. 7). The gonads are found in proximal
parts of the 16 radial-canals very near the point where they branch off from the stomach.
Peduncle of manubrium wide and prominent. The mouth has 8§ slightly crenated lips.
Entoderm of manubrium in some specimens is green, in others it is pearly-white or yellowish.
Entodermal pigment-spots at bases of tentacles are dark-brown.

Stages in development—The youngest medusa observed had a bell 1 mm. in diameter
(plate 27, fig. 1). It had 4 slender radial-canals and 24 tentacles, 4 well-developed and 20
rudimentary. Velum prominent; 4 lips, and as yet no peduncle. No trace of genital organs.

. In the next older stage (plate 27, fig. 2), we find 4 new radial-canals beginning to develop. A
still older stage (plate 27, fig. 7) has 16 radial-canal$ and 8 lips, but as yet no peduncle and no
trace of gonads, not have radlal tubes grouped themselves into 4 bundles as in the adult.

This medusa is very common at the Tortugas and Bahamas in June, and ample oppor-
tunity for observing its transformation was afforded. It éxhibits the curious habit of collap-
sing into an almost shapeless mass, in which condition it may remain for several hours and
then ““straighten out” and swim about in excellent condition.

Fewkes, 1883 (“On a Few Medusz from the Bermudas,” Bull. Mus. Comp. Zool.,
vol. 11, No. 3, figs. 7, 7a), has ev1dent1y figured the young of this species under the name of
“Larva of an unknown Tubularian.”

Dipleurosoma ochracea sp. nov.

Plate 29, figs. 1 and 2.

Immature medusa.—3Bell thin-walled, somewhat flatter than a hemisphere and § mm. in
diameter. About 12 to 16 well-developed tentacles and about 35 immature or rudimentary
tentacle-bulbs. The well-developed tentaclés are in the radii of radial-canals. They have
hollow, conical, basal bulbs and filiform, contractile, lash-like shafts, which are about as long
as the bell-radius. Each tentacle-bulb is flanked by a pair of large, sausage-shaped, marginal
clubs, and in addition to these there is a single sausage-shaped diverticula from the ring-canal
on the subumbrella side above each tentacle-bulb. There are no marginal cirri or append-
ages otherthan those described above. Velum very wide. Central stomach is flat and about
one-fifth as wide as bell-diameter. About 6 to 9 radial-canals arise in a very irregular man-
ner from margin of stomach; some of these give rise to side branches. Manubrium very
shallow, 6 or more very irregularly arranged, folded lips with plain margins. No gonads are
observed, though they may develop later upon the broad, expanded middle regions of the
radial-canals. Stomach; radial-canals, and marginal clubs of this medusa are crowded with
masses of yellow algee, or Philozoon, apparently similar to that which infests the medusz of
Velella.  These plant-cells develop between the cells of the medusa and give a dense, opaque,
brilliant yellow coloration to -the marginal clubs, and in 4 lesser degree to the stomach and
canals. All other parts are colorless.

The medusz are remarkable for their very active, incessant pulsation.

Large swarms of this medusa appeared at Tortugas Florida, between ]uly 5 and 24, 1907,
but no mature specimens could be found.

5N
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Dipleurosoma brooksii sp. nov.

This form is described from drawings made by the late Prof. William K. Brooks, and
found after his death among his unpublished figures. The drawings were generously pre-
sented to the author by the Department of Biology of the Johns Hopkins University for
reproduction in this work. :

Bell flatter than a hemisphere, evenly rounded, thin walled. Manubrium small, short, -
and 8-sided. 8 simple lips, 4 long and 4 short. 8 radial-canals arise from the stomach,
the 4 in the radii of the long lips are trident-shaped, each giving rise to 2 side branches.
The 4 canals in the radii of the short lips are simple. Thus 16 terminal branches reach
the circular vessel. In the specimen figured by Professor Brooks only 14 canals joined with

Fi6. 118a.~—Dipleurosoma brooksii, sp. nov. a, oral view; B, side view
~with tentacles cut off short; ¢, oral view of lips.
Drawn from life by Professor Brooks.

the circular vessel, for two of the side branches of the main radial-canals failed to develop.
There appear to be typically 16 tentacles, one at the base of each terminal branch of the

radial-canals, although in two intervals there are small additional tentacles thus giving 18
tentacles in the specimen figured by Professor Brooks. The tentacles have long, conical,

tapering basal bulbs, which are hollow and very long, lash-like shafts, longer than the bell-

diameter and very flexible. No ocelli are figured by Professor Brooks. The gonads are
upon the sides of the 16 radial-canals, not touching the ring-canal but extending from the
sides of the stomach outward. The velum is a wide, annular diaphragm. The size and
color of the medusa can not be determined from Professor Brooks’s drawings. The
medusa was found at Nassau, Bahama Islands. '
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Were it not for the absence ‘of ocelli I would be inclined to regard this medusa as a
hypertrophic specimen of Staurodiscus tetrastaurus in which the side branches of the 4
primary radial-canals had reached the circular vessel and 4 intermediate canals had
developed. I have, however, never observed such a condition among many hundreds of
apparently mature meduse of §. tetrastaurus found at Tortugas, Florida; and it seems
probable therefore that Professor Brooks’s medusa is a new species which may have been
derived from a Staurodiscus-like ancestor. ‘ :

Genus TOXORCHIS Haeckel, 1879, sens. ampl.
Toxorchis + Cladocanna, Harcxzy, 187§, Syst. der Medusen, pp. 156, 160.
Toxorchis, Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 441.

Haeckel, 1879, founded this genus for Toxorchis arcuatus of the Canary Islands, Atlantic
Ocean; but the first known species is 7. thalassina=Berenix thalassina Péron and Lesueur,
1809, from Northern Australia. '

GENERIC CHARACTERS.

Thaumantiadz with 4, 6, or more main radial-canals which branch regularly and dichot-
omously one or more times. The gonads are upon the outermost branches of the radial-canals,
near the ring-canal. Numerous tentacles, cirri;'and marginal clubs. - Hydroid unknown.

Haeckel restricts Toxorchis to include medusz having radial-canals branched once
dichotomously, while his Cladocanna applies to medusz having radial-canals with 2 or more
dichotomous branchings. : "

Toxorchis thalassina Maas.

Berenix thalassina, PEroN =T LESUEUR, 1809, Annal. du Mus. Hist. Natg‘:’ Paris, tome 14, p. 327.

Berenice euchroma, px BrainviLLe, 1834, Manuel d’Actinologie, p. 276, plate 32, fig. 1.

Cuvieria euchroma, LESUEUR, 1839, in Cuvier’s Le Régne animal, plate 53, fig. 2.

Cladocanna thalassina+ C. polyclada, Harcker, 1879, Syst. der Medusen, pp. 160, 161.

Cladocanna polyclada, voN LENDENFELD, 1884, Proc, Linnean Soc. N. S. Wales, vol. 9, p. 581.-"

Toxorchis thalassina, Maas, 1904, Sitzungsber. math.-phys. Klasse kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 441.

Cladocanna thalassina, Bepot, 1901, Revue Suisse de Zool., tome 9, p. 482; Ibid., 1905, tome 13, p. 132 (list of papers to 18350).
Bell flatter than a hemisphere to hemispherical, about 50 mm. wide. About 100 or more

long tentacles with marginal clubs and cirri between them. Stomach shallow, with 6 wide lips.

6 wide radial-canals arise from stomach. For one-third the distance between stomach and

margin these canals are simple and unbranched, but outwardly they branch dichotomously

and somewhat irregularly 3 to 4 times, so that there are about 100 terminal branches which

reach the circular canal at the margin. The sac-like, spindle-shaped, folded gonads are

developed upon the outermost branches of canals.” The entire medusa is light sea-green.

Found off the coasts of New Guinea and

Northern Australia. Development unknown.

Toxorchis arcuatus Haeckel.

Toxorchis arcuatus, Harcxer, 1879, Syst. der Medusen, p. 157,
taf. 9, figs. 6-8. -

Bell flat to hemispherical, 6 mm. wide.
Stomach small and flat, with 6 much crinkled,
lanceolate lips. 6 main, wide radial-canals
-which fork at their middle points, so that 12
canals, 30° apart, reach the circular vessel at
bell-margin. There are 24 long tentacles with
bulbous bases, each bearing a reddish-brown
ocellus. Numerous clubs and cirri on bell-
margin between the tentacles.

The gonads are developed upon the edges
} of the forked ends of radial-canals, there being

Fi6. 119.—Toxorchis arcuatus, after Haeckel, 1879. a crescentic gonad upon the concave side of the
crotch of each fork, and a pair of linear gonads upon the convex sides of the forks. There
are thus 3 gonads upon each main canal at its forking, 18 gonads in all.
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Stomach, lips, g onads, and tentacle-bulbs are yellowish-brown, speckled with dark-red.
Exumbrella bespnnkled with reddish-brown spots.

‘,\ Found by Haeckel at the Canary Islands, Atlantic Ocean, in January, 1867.

Toxorchis kellneri sp. nov.
Plate 28, figs. 1 and 2.

This medusa 1s named in honor of the author’s assistant, Mr. Carl Kellner, whose copies ' s
of figures of medusa by previous authors appear as text- ﬁoures in this work. ‘
“ Bell about 15 mm. wide, with moderately thin walls, thickest at center of bell and thin ' i
| . at edges. When in a normal resting state the bell is somewhat higher than a hemisphere, ‘
L but when expanded it is slightly flatter than a hemisphere. There are about 32 tentacles ‘ . ‘

with long, conical, tapering, hollow basal bulbs. The filiform shafts of these tentacles are ‘w':
| . highly contractile and normally 2 to 4 times as long as the bell-diameter, but may be con-
: tracted so as-to become about as short as the bell-radius. There are about 50 small clubs
’ ~ upon the bell-margin between the tentacles; but no coiled cirrinor lithocysts. Thereis a black . :

entodermal ocellus within ring-canal at base of each tentacle and marginal club. ‘ : ok
| Velum well-developed, ring-canal narrow. Stomach about one-fourth as wide as bell-
diameter. 8 flat, wide radial-canals arise from margin of stomach, 45° apart. A short dis-
tance beyond the margin of the stomach most of these 8 primary radial-canals bifurcate.
Thus in the specimen here figured 6 of the 8 primary radial-canals are bifurcated and thus

14 slender radial-canals reached the marginal ring-canal.

The manubrium is shallow, only about one-fourth as long as the depth of the bell-cavity,
and there are 8 lanceolate lips with folded, curtain-like margins. These lips are in the radii
of the 8 main radial-canals. The gonads are developed upon the sides of the narrow outer
branches of the radial-canals and .do not touch the ring-canal.

Central stomach pink; gonads and tentacle-bulbs brownish-yellow; entodermal ocelli
very dark brown, almost black.

Several specimens of this medusa were found in a surface tow at Tortugas, Flonda

j on ]uly 8, 1907. The figures represent a female.

| This species differs from Haeckel’s T. arcuatus of the Canary Islands in its higher bell,
more numerous and more irregularly branching radial-canals, in the absence of marginal
cirri, and in color. Unfortunately, Haeckel had but one specimen, and I have seen only three,
and it is possible that future studies may show that the Canary Island medusa is identical
-with the Tortugas form.

Genus NETOCERTOIDES Mayer, 1900.

Netocertoides, MAYER, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol, 37, p. 45 ~—Maas, 1904, Sitzungsber. math.-phys.
Klasse kgl. Bayer. Akad. Wissenschaft., Bd. 34, p. 437.

GENERIC CHARACTERS.

Berenicide with 8 main radial-canals, which bifurcate so that 16 canals reach the circular
vessel at bell-margin. There are 16 long, hollow, tapering tentacles, one at the end of each
radial-canal, and 16 to 25 short, cirrus-like tentacles, one or two between each pair of long
tentacles. The manubrium has 4 simple lips. The gonads are developed upon the sides of the
manubrium and upon the 8§ main stems of the radial-canals.

The type species is N. brachiatum Mayer, of the Bahamas and Tortugas, Florida. It
is the only species of the genus.

Netocertoides brachiatum Mayer.

Plate 27, figs. 4-~6.
Netocertoides brachiatum, MaYsR, 1900, Bull. Mus. Comp. Zool. at Harvard College, vol. 37, p. 45, figs. 43-44, plate 18;
Memoirs Nat. Sci. Museum Brooklyn Institute Arts and Sci., vol. 1, p. 12, fig. 7, plate 1.
Bell 4 to 5 mms: high, miter-shaped, walls quite thin. 16 hollow tapering tentacles; one
: at base of each of the 16 radial-canals. 16 to 25 small tentacles, one or two between each pair
; ' of long ones. Longest tentacles about one-fourth as long as bell-height, their ends tightly
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coiled. The short tentacles are hardly more than cirri. No marginal sense-organs. Velum
well developed. 8 main radial-canals arise from the manubrium, but each bifurcates, giving in
all 16 terminal-canals, which extend straight toward the circular vessel. The 8 proximal roots
of the radial-canals are bound to the manubrium by groined arches. Manubrium broad and
disk-like. The mouth is at the extremity of a short neck, surrounded by 4 simple lips.
Gonads along the main radial-canals, adjacent to the stomach. Entoderm of tentacles,
radial-canals, and manubrium rosin-colored. Quite common at the Bahamas, but rare at the
Tortugas, Florida. Seen only in summer.

This medusa is closely related to Dichotomia cannoides, but in Netocertoides 8 main
radial-canals arise from the stomach instead of 4 as in Dichotomia, and the manner of branch-
ing is quite different, even in young medusz.

Monobrachium parasiticum Mereschkowsky.

Monobrachium parasiticum, MERESCHKOWSKY, 1877, Annals and Mag. Nat. Hist., ser. 4, vol. 20, p. 220, plates 5, 6 —WAGNER,
1889, Zool. Anzeiger, Jahrg. 12, p. 116; 1890, Archiv. Biclogie, tome 10, p. 273, plates 8, g (details of histology)- ’
This interesting hydroid has only 1 tentacle. Its medusiform gonophore belongs appar-

ently to the Thaumantiadee, but the free medusa is unknown, if, indeed, it be set free. The

medusiform gonophore is oval and is developed in @ sac which arises from the hydrorhiza.

The hydroid grows upon the posterior part of the living shell of Tellina calcarea, near the

siphon. The hydrorhiza is a flat expansion of anastomosing tubes covered witha thin chitinous

membrane. The polypites are about 2 mm. long, tubular, with a single tentacle. This is 4 to

6 mm. long, tapering, lash-like, and arises from the side of the hydranth at a point about one-

third the length of the polypite from the mouth. The gonophores are medusiform, about as

long as the polypites, and they arise from the hydrorhiza by a short stalk. The contained
medusa is oval with a short conical manubrium, 4 radial-canals, each with 2 gonads upon its
sides. Ring-canal and 16 rudimentary tentacles. Color of colony, yellow. White Sea, Russia.

Inpex o Vorumes I anp IT.

Volume I extends from page 1 to 230, volume I from page 231 to 498. -

Adiocheteumena, 430

Egina 15, 448, 449
zginoides, 454
alternans, 453
brunnea, 453
canariensis, 452
cifrea, 450, 451
eschscholtzit, 450, 453
lactea, 453 '
pachyderma, 473
rhodina,’450, 452
rosea, 451

Aiginelia, 454
bitentaculata, 455
dissonema, 456

Hgineta, 432, 467 -
corona, 437
flavescens, 434
gemmifera, 480
globosa, 476
paupercula, 432, 437
rosea, 480 '

Aginide, 428, 430, 447

Eginodiscus, 16, 448, 486
actinediscus, 486

Alginodorus, 485

Hginopsis, 15, 448, 450, 454, 472
hensenii, 455
laurentis, 472, 498
mediterranea, 456
mertensil, 472
pachyderma, 473

Aginura, 15, 448, 467
gn'ma]dz'z', 468, 470
mncisa, 472
lanzerote, 408, 460
myosura, 468
weberi, 470

Fquorea, 12, 324
albia, 331
ciliata, 325
conica, 334
cubana, 325
cyanea, 326
cyanogramma, 445
discus, 325
euchroma, 222
eurhodina, 326
floridana, 330
forbesiana, 323
forskalea, 325

Principal references are in italics.

" Alquorea globosa, 332
globularis, 335
greenlandica, 335
macrodactyla, 333
maldivensts, 330, 333
mesonema, 333
mitra, 125
norvegica, 326, 329
parva, 334, Appendix, 497
pensilis, 333
pleuronota, 338
punctata, 444
purpurea, 338
r%xodoloma, 432, 437
risso, 325 -
rissoana, 325
rosea, 222
stauroglypha, 323
tenuis, 332
victoria, 330
violacea, 325
vitrina, 32§

Lquoride, 12, 196, 319

Agassiz, Alexander, acknowledgment to, 1

Agastra, 10, 231, 234
caliculata, 234
mira, 234

Aglantha, 14, 401
conica, 402
digitale, 402

var. intermedia, 404
var. occidentalis, o4
elongata, 404
gobuligera, 404
ignea, 40%
rosea, 402

Aglaura, 14, 307

hemistoma, 397, 308
var. laterna, 400
var. nausicaa, 400
var. octagona, 401
var. prismaticd, 400

penicillata, 218

Aglauride, 375, 306

Adglauropsis, 12, 361
agassizii, 362
conantiz, 362

Agliscra, 401
elata, 404
f:longata, 404
ignea, 405




Amalthea, 5, 22
amebigera, 22
januarii, 23
sarsii, 22
uvifera, 22
vardéensis, 23

Ametrangia, 224
hemisphzrica, 224

Amphinema, 108
apicatum, 109, 112
australis, Appendix, 490,
dinema, 109
titania, 109 .
turrida, Appendix, 490

Amphocodon, 37
amphipleurus, 39
fritillaria, 39
globosus, 39
gravidum, 39
unicus, 42

Amphogona, 14, 405
apsteini, 405 -
pusilla, Appendix, 497

Anthomeduse, 17
development, 3, §

Atractylis, 201

Auliscus pulcher, 43

Bathycodon, 73
pytamis, 79
Berenice, 221
capillata, 222
euchroma, 228
huxleyi, 222
Berenix, 221
thalassina, 228
Blackfordia, 11, 232, 276
manhattensis, 277
virginica, 277
Blastothela, 29
Botrynema, 14, 394
brucei, 305
Bougainvillea mediterranea, 133
paradoxica, 162.
ramosa, 161
Bougainvillia, 2, 3, 8, 155
allmani, 160 .
autumnalis, 169
bella, 161
benedenii, 161
britannica, 161
carolinensis, 165
dinema, 164
flavida, 168
frondosa, 171
fruticosa, 160, Appendix, 493
fulva, 160, Appendis, 492
gibbsi, 169
glorietta, 172
kollikeri, 179

macloviana, 160

INDEX.

Bougainvillia maniculata, 170
multicilia, 164
muscus, 155, 161

. niobe, 166
nordgaardii, 168
obscura, 172
octopunctata, 177
platygaster, 165
principis, 160
prolifera, 170
pyramidata, 168 .
rugosa, 171
superciliaris, 162
trinema, I71
xantha, 165 -

61-64; Margelopsis, 80; Eleutheria, 95;
Cytaeis, 133; Bougainvillia, 163, 166, 171;
Rathkea, 178, 179, 182, Appendix, 493; Pro-
boscydactyla, 191, 192; Phialidium mccradyi,
271; Eucheilota paradoxica, 285; Eirene
medusifera, 413; Gonionemus larve, 3453
Limnocnida, 370; Narcomedusz, 429; Pe-
gantha, 447; Cunoctantha, 466; Cunina, 478,
481; Rathkea, Appendix, 493.

Bythotiara, 8, 185
murrayt, 185

Bythotiaridi, 183

Calcydion formosum, 136
Callitiara, 146
polyopthalina, 147
Calycopsis, 7, 130, Appendix, 491
typa, 131 Appendix, 49T
Calyptra, 376
umbilicata, 378
Campalecium, 291
medusiferum, 291
Campanella, 207, 449, 454
_ pachyderma, 473
Campanopsis, 196, 295, 298, 302, 304
Campanularia bilabiata, 233
caliculata, 234
compressa, 233
dichotoma, 246
dumosa, 201
flabellata, 249
gelatinosa, 255
geniculata, 244, 246, 249
inconspicua, 266, 269
johnstoni, 262
noliformis, 265
syringa, 269
volubilis, 262
Campanulina, 234, 266, 314, 329
acuminata, 314, 316
hincksii, 284
languida, 269
repens, 235, 317
Cannota, 10, 197, 213, 22I

dodicantha, 221
i

Budding in Medusz: Hybocodon, 39; Sarsia, 48,

Cannotide, 102, 196
Carmarina, 424
fungiformis, 425
hastata, 425
hexaphylla, 425
Carmaris, 424
giltschii, 425
rosea, 425
umbella, 425
‘Carminrothe beroe, 105
Catablema, 120
campanula, 128
eurystoma, 128
vesicarium, 126
Charybdea bitentaculata, 455
Chiarella, 8, 182
centripetalis, 182
Chromatonema rubrum, 199
Circe, 401
camtschatica, 402
elongata, 404
invertens, 404
rosea, 402
Circead=, 396
Circella digitalis, 402
Cladocanna, 228
polyclada, 228
thalassina, 228
Cladonema, 3, 7, 98
mayert, 101
perkinsii, 10T
radiatum, 99
Cladonemide, 6, 83
Clavatella, 93

prolifera, 94

Clavula, Appendix, 491

fontata, Appendix, 491
gossel, 122
neglecta, Appendix, 491
papua, Appendix, 491
Cleodora tricuspidata, 122
Clytia, 10, 232, 261
bakeri, 262, 495
bicophora, 262
compressa, 233
cylindrica, 262, 265
eucophora, 236
flavidula, 266
folleata, 264
fragilis, 262
geniculata, 262
johnstoni, 262
polynesiz, 264
rangiro@, 265
simplex, 262
universitatis, 205
volubilis, 262
Codonide, 5, 19
Codonium, 47
apiculum, 59
conicum, 58

INDEX.

Codonium codonophorum, 61 :
gemmiferum, 62
princeps, 6o iy

Codonorchis, 108 i
octedrus, II1

Colobonema, 383
sericeum, 384, 385
typicum, 385

Conis, 7, 130
cyclophthalma, 130
mitrata, I30

Convergence of: Ctenaria, Craspedotella, and
Pelagothuria, 84; Narcomedusz and Lepto-
lina medusz, 15, 84; Hydroctena and Cteno-
phorz, 460; Mcérisia and Hydra, 488

Corydendrium minor, 122

Corymorpha, 22, 31, 37 :
annulicornis, 38 ‘ i
fritillaria, 38 ) il
januarii, 23 '
nana, 35
nutans, 31, 41
pendula, 41
uvifera, 22
virgulata, 35

Coryne, 47
eximia, 57
mirabilis, 53
pelagica, 89
producta, 63
rosaria, 59

Corynetes agassizii, 72

Corynide, 19

Corynitis, 6, 71
agassizii, 72
arcuta, 73
ceruleus, 73

Cosmetira, 201, 231, 261
pilosella, 261
salinarum, 202

Craspedacusta, 13, 303
kawati, 365
sowerbii, 363

Craspedote, 16, 17

Crematostoma, 324
flava, 326

Crossota, 14, 395
brunnea, 396
norwegica, 396

Cryptocarpe, 17

Ctenaria, 6, 98
ctenophora, 98

Cubaia, 12, 350
aphrodite, 351

Cubogaster, 132
dissonema, 134
gemimascens, 133, 178

Cunantha, 15, 448
petasoides, 449
primigenia, 449

striata, 449

[iif]




Cunanthide, 447
Cunarcha, 449
zginoides, 454
Cunina, 15, 448, 460, 473
albescens, 482
campanulata, 474, 476
dodecimlobata, 476
duplicata, 475, 481
globosa, 474, 476
kéllikeri, 464
lativentris, 474, 476
moneta, 482
mucilaginosa, 475, 481
multifdia, 475 .
octonaria, 461
parasitica, 465
perigrina, 481 -
proboscidea, 474, 476
prolifera, 474, 450
rhododactyla, 480
solmaris, 482
striata, 449
vitrea, 476
Cunissa, 16, 448, 485
polyphera, 485
polyporpa, 455
Cunoctantha, 15, 448, 460
fowleri, 466
incisa, 472
octonaria, 401, 464
var. kéllikeri, 464
parasitica, 465
polygona, 465
tenella, 467
Cunoctona, 467
grimaldi var. munda, 470, 472
guinensis, 470, 472
lanzerotze, 469
nausithog, 469
obscura, 470, 472
Cuspidella, zo1, 204, 286, 288
Cuvieria, 10, 107, 221
carisochroma, 222
euchroma, 228
huxleyi, 222
Cyanea bougainvillii, 156, 160
Cytaeandra, 135
areolata, 140, 154
polystyla, 140
Cyteis, 7, 131, 132, 175
exigua, 136
gracilis, 141
herdmani, 135
macrogaster, 133
minima, 140
nigritina, 133
octopunctata, 177
polystyla, 143
pusilla, 134
tetra:tyla, I33

INDEX,

Cytology: Amalthea, 22; Pennaria, 26; Steen-
strupia, 31; Hybocodon, 41; Margelopsis, 81;
Eleutheria, g5; Cladonema, 100; Turritopsis,
144; Oceania, 148; Gonionemus, 348; Lir-
iope, 414; Geryonia, 427.

Degenerate medusz: Pachycordyle, 21; Bougain-
villia maniculata, 170; Eucopella, 233; Agas-
tra, 234; Eucope parvigastra, 238; Gastrodes,
461.

Dendroclava dohrnii, 117, 118, Appendix, 4o

Dendronema, 7, 102 .
stylodendron, 102

Dendrostaurine, 8, 183

Development of: Millepora alcicornis, 16; Penna-
ria tiarella, 26, 27, Appendix, 487; Tricho-
rhiza, 29; Steenstrupia rubra, 32; Hybocodon
prolifer, 39; Sarsia, 52-64; Stauridiosarsia, 65;
Hydrichthys, 66; Ectopleura, 69; Corynitis,
72; Margelopsis, 81; Pelagohydra, 83; Zan-
clea, 87-go; Eleutheria, 95; Mnestra, 97;
Cladonema, 100; Stomotoca, 112, 114; Pan-
dea, 118; Turris, 123, 124; Cytais, 133;
Podocoryne, 137; Turritopsis, 144; Oceania,
148; Stylactis, 150; Bougainvillia, 160, 162,
163, 166, 168, 171; Nemopsis, 174; Rathkea,
178; Niobia, 187; Proboscidactyla, 190, 192;
Willsia, 193, 194; Laodicea, 204; Melicertum,
207; Dipleurosoma, 226; Eucopella, 233;
Agastra, 234; Eucope, 235; Obelia, 244-255;
Tiaropsis, 258; Clytia, 263; Phialidium, 267,

271; Gastroblasta, 280; Eucheilota, 285;

Mitrocoma, 287; Staurophora, 292; Eutima,
297, 304; Phortis, 307, 309; Eirene medusi-
fera, 314; Tima, 318; Aquorea, 328; Gonio-
nemus, 344; Cubaia, 351; Olindias, 355, 358;
Craspedacusta, 364; Microhydra, 366; Lim-
nocnida, 370; Rhopalonema, 379; Homee-
onema, 383; Aglaura, 306, 308; Liriope, 410,
414, 423; Geryonia, 424, 426; Narcomedusz,
428; Solmaris, 434, 437; Pegantha, 447;
Cunoctantha, 464, 465; Cunina, 475, 477, 481;
Rathkea, Appendix, 493; Meerisia, Appendix,
488

Dianza, 116, 265
bairdii, 319
bitentaculata, 294
conica, 118
digitale, 402
exigua, 413
funeraria, 380
lucullana, 314
proboscidalis, 425
rotunda, 124

Dichotomia, 10, 197, 223
cannoides, 223, 230

Dicodonium, 5, 44
adriaticum, 47
cornutum, 46
dinema, 47
floridana, 46

INDEX.,

Dicodonium jeffersonz, 46
Dicranocanna, 188
furcillata, 189
Digestion, Intracellular, in Craspedacusta, 365
Digitale medusa, 402
Dimorphism in hydroids: Pennaria and Cory-
morpha, 23; Syncoryne and Stauridia, 48, 65,
84, 99; Corynitis and Sarsia, 72; Bougain-
villia and Nemopsis, 172; Agastra, 234;
Obelia, 256
Dinema, 44, 108
ocellatum, 46
Dinematella, 108
cavosa, 109
Diocheteumena, 430
Dipetasus, 360
digonemus, 361
Dipleuron, 281
parvum, 283
Dipleurosoma, 10, 197, 224
brooksii, 214, 227
collapsa, 226
ochracea, 226
pacz'ﬁca, 225
typicum, 224
Diplura, 37
Diplurella clavata, 76
Dipurena, 73
catenata, 77
cervicata, 76
conica, 76
dolichogaster, 77
fertilis, 63, 77
{ragilis, 77
halterata, 75
ophiogaster, 79
picta, 77
strangulata, 76
Dissonema, 7, 115
saphenella, 115
turrida, 116, Appendix, 490
Distribution of: Trachymedusz, 340; Limnoc-
nida, males and females, 371
Dyscannota, 188
dysdipleura, 189
Dysmorphosa, 135
carnea, 136
conchicola, 136
dubia, 141
fulgurans, 139
gemmifera, 192
gracilis, 141
minima, 181
minuta, 140
tenuis, 141, 142

Ectopleura, 5, 68
dumortieri, 69, Appendix, 488
minerva, 70
ochracea, 69, Appendix, 488
pacifica, 70

Eirene, 11, 232, 295, 311
danduensis, 313
digitale, 402
gibbosa, 307
kambara, 309
medusifera, 313
pellucida, Appendix, 196
quadrigatum, 313
variabilis, 312
viridula, 311
Eirenine, 11, 232, 306
Eleutheria, 6, 93
claparedii, g5 -
dichotoma, 04
vallentini, 96
Environment, effect of: light on regeneration of
Eudendrium, 27; flowing water upon Bou-
gainvillia, 158; Agastra, 234; Obelia, 239
Epenthesis, 261
cymbaloides, 266
folleata, 262, 264
mceradyi, 271
rangiroz, 265
Eucheilota, 11, 232, 281
bakeri, 262, Appendix, 495
bermudensis, 282 .
duodecimalis, 283
var. parvum, 283, 284
maculata, 284
paradoxica, 285
~ pilosella, 261
ventricularis, 282
Eucodonium, 5, 68
brownet, 68
Eucope, 10, 231, 234, 238, 261
“affinis, 262
" alternata, 249
annulata, 237
articulata, 246
campanulata, 262
diaphana, 249
dissonema, 237
falklandica, 237
fusiformis, 250, 252
gemmigera, 285
globosa, 235
hyalina, 237
obliqua, 250
parvigastra, 238
picta, 236
polygastrica, 280
polygena, 250, 251
polystyla, 255
pyriformis, 247
Eucopella, 10, 231, 232
bilabiata, 233
campanularia, 233
crenata, 234
Eucopide, 10, 196, 231
Eucopium, 234
parvigastrum, 238

vulgaris, 134, Appendix, 492 |
| [iv] [v] !




INDEX.

Fucopium pictum, 236
primordiale, 236
Eucoryne, 23
elegans, 2§
Eudendrium, effect of light on regeneration of, 27
ramosum, 161
-Euphysa, 29
aurata, 35
globator, 24
mediterranea, 3§
tentaculata, 53
tetrabrachia, 36
virgulata, 35
Euphysora, 29
bigelowi, 36
tetrabrachla 36
Eurybiopsis anisostyla, 414
Eurystoma rubiginosum, 480
Eutima, 11, 232, 295 )
browner, Appendix, 496
campanulata, 206, 302, Aopendm 406
ceerulea, 296, 304
cuculata, 296, 298
curva, 296, 300
elephas, 296, 300
emarginata, 295
gentiana, 296, 302
gracilis, 295
insignis, 296 200
lactea, 296, 300
levuka, 296, 301
var. occellata, 302
'hmplda 205
. mira, 205, 290
modesta, Appendix, 496
orientalis, 296, 299
pretiosa, 296, 306
pyramidalis, 308 -
variabilis, 312
[Lutimalphes, 295 -
brownel, Appendix, 440
ceerulea, 304
indicans, 306
pretiosa, 305
scintillans, 306
Eutimeta, 295
gentiana, 302
lactea, 300
levuka, 301
Eutimine, 11, 232, 203
Eutimium, 11, 232, 305
elephas, 300
scintillans, 306
serpentinum, 300
soctalis, 306
Eutonina, 3035
socialis, 306

Favonia, 153, 172
bachei, 173

Fission or scissiparity in Obelia, 244, 249, 251;
in Gastroblasta raffzlet, 280
Foveolia, 460
diadema, 445
mollicina, 445
octonaria, 401
Fresh-water medusaz: Thaumantias lacustris, 199;
Craspedacusta, 363-365; Microhydra, 366;
Limnocnida, 370; Meerisia, Appendix, 488
Fusion of blastulz in Mitrocoma annz, 288

Gastroblasta, 11, 232, 279
ovalis, 281
raffelei, 280
timida, 279
Gastrodes, 460
parasiticum, 461
Gemmaria, 85
cladophora, go
«  dichotoma, g1
gemmosa, 88
implexa, 89
nicda, 91 -
sagittaria, 88
Germ cells, origin of: Pennaria, 25, 146; Dend-
roclava, 117, 490; Podocoryne, 136, 139; Bou-
gainvillia, 162, 163; Obelia, 239, 251, 253,
254; Cunina, 479; Sarsia, Appendix, 488
Geryones, 424
Geryonia, 14, 409, 424
appendiculata, 413
bicolor, 413
bitentaculata, 294
dianza, 425
elephas, 427
exigua, 413, 420
fungiformis, 425
hastata, 425
hexaphylla, 425
mexicana, 425
octona, 123
pellucida, 314
proboscidalis, 425
rosacea, 417
tetraphylla, 417, 418
Geryonide, 14, 409
Geryonopsis, 311
forbesii, 311
gentiana, 302
pellucida, 314
Glands in Lymnorea alexandri, 75, 155
Globiceps, 23
globator, 24
tiarella, 25
Glossocodon, 410
catharinensis, 421
hackelii, 421
litkenii, 418
mucronatum, 4I3
tenuirostris, 416, 421
Glossoconus, 410

[vi]
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Glossoconus canariensis, 418
Gonads, position of, secondary: of Slabberia halter-
ata, 76; perradial,in Rathkea, 180; migration,
in Obelia, 246, 253, 254; in Océanidz, 103
Gonionema, 341 :
murbachii, 343
vertens, habits of, 343
Goneomeandrus, 219
chrysostephanus, 220
Gonionemoides, 350
geophila, 351
Gonionemus, 12, 34T
agassizii, 342, 348
depre::u:, 342, 348
grafting of, 346
hornelli, 342, 350
murbachii, 342, 343, 408
nervous system, 346
pelagicus, 342, 349
suvensis, 342, 349
vertens, 342, 343
Gonynema 341
Goodsirea, 293
mirabilis, 294
Gossea, 13, 367
brachymera, 368
circiniata, 367
corynetes, 367 ‘ v
Growth, rate of in hydro1ds Sarsia, 58; Bou-
gamvdha 162; Obelia, 246
Gyrnnopthalmw, 17

"Habits: Collapsing of Dipleurosoma, 226; EVg—

laying of Stomeotoca, 113; Oceanla, 148;
Aquorea, 328; Gonionemus, 344; Liriope,
414; Geryonia, 426; Feeding of Zanclea, 89;
Turris, 126; Swimming of Obelia, 243; Gon-
ionemus, 344; Cubaia, 3515 Olindias, 353;
Craspedacusta, 365
Halatractus, 31
Halcordyle tiarella, 25
Halicalyx, 352
tenuis, 354
Halicreas, 14, 390
alba, 393

conica, 394
glabrum, 392

minimum, 301
papillosum, 391
racovitze, 393
rotundatum, 392
Haliscera, 390
conica, 394
Halitiara, 105
formosa, 107
Halitrephes, 394
maasi, 304
Halmomises, 198, 199
lacustris, 199
Halocharis, 85
spiralis, 72

Halopsis, 286, 323
annz, 287 .
cruciata, 277, 285, 287, 288, 323
megalotis, 289
ocellata, 323
Hebella calcarata, 202

Hermaphroditism: Eleutheria, 84; Cladonema,.

99; Amphogona, 405, Appendlx 497
Heterostephanus; 29
Heterotzara, 7s 107

anonyma, 107, Appendix, 489
Hippocrene, 155

aurea, 162, 164

bougainvillii, 162

britannica, 161

carolinensis, 165

crucifera, 174

macloviana, 160

octopunctata, 177

platygaster, 165

pyramidata, 168

superciliaris, 162
Homeonema, 14, 377, 383, 390

alba, 303

amplum, 387

elongatum, 379

macrogaster, 388

mzlzz‘are 387

platygonon 386

racovitza, 393

typicum, 384, 385
Hybocodon, 5, 37

amphipleurus, 39

annulicornis, 39

chilensis, 42

christine, 42

forbesii, 42

gravidum, 39

islandicus, 39

]ﬂnuarll 23

occidentalis, 42

pendula, 41

pendulus, 41

prolifer, 38

pulcher, 43

untcus, 42
Hydractena, 458
Hydractinia areolata, 140
Hydrzchthy: 5, 66

mirus, 67
Hydroctena, 15, 448, 458

salenskii, 459
Hydromedu:ce 5

Irene, 311
ceylonensis, 309
ceerulea, 304
gibbosa, 307
mollis, 311
-palkensis, 309
pellucida, 314, Appendix, 496
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Irene viridula, 312
Ireniopsis primordialis, 351
Irenium, 311
quadrigatum, 313
Irenopsis, 11, 232, 310
hexanemalis, 310
Isonema, 383, 390
amplum, 387

Kermin beroe, 122
Kollikeria fasciculata, 179
Lafeea, 201
calcarata, 204
cornuta, 201
TLaodice, 201
cellularia, 198, 199
indica, 202, 204
Laodicea, 9, 197, 201
" calcarata, 201, 204
(?) chapmani, 206
cruciata, 201
(?) eucope, 206
(?) fertilis, 206
fijiana, 205
var. indica, 205
maasi, 205
marama, 202, 204
(?) neptuna, 206
pulchra, 202, 205
ulothrix, 202, 204
Laomedea, 238 )
dichotoma, 244, 246, 255
divaricata, 247
gelatinosa, 244, 247
geniculata, 249
Lar sabellarum, ug3
Leptomeduse, 9, Iéé, 231
Lessonia, 397
Leuckartia, 424
proboscidalis, 425
Limnocnida, 33, 370
tanganjice, 370
Limnocnidide, 13, 360
Limnocodium, 363
sowerbil, 363
victoria, 363
Limnorea, 153
norvegica, 154
proboscidea, 153
Liriantha, 410
catharinensis, 421
mucronata, 414
tetraphylia, 418
Liriope, 14, 409, 410
appendiculata, 411, 413
canariensis, 411, 4I8
catharinensis, 412, 421
cerasiformis, 411, 413
cerasus, 413
compacta, 417
controstris, 412, 410

INDEX.
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Liriope crucifera, 417
di:z‘an_ogona, 412, 420
eurybia, 412, 420
exigua, 411, 4I3

haeckeliz, 432, 421, Appendix, 497

hyalina, 421

hyperbolica, 416

indica, 412, 421

ligurina, 420

lutkenti, 412, 418

minima, 412, 424

mucronata, 411, 413, 414

proboscidalis, 425

rosacea, 417, Appeéndix, 497

scutigera, 412, 413, 410, 421

tenuirostris, 416

tetraphylla, 412, 418
Liriopsis campanulata, 302
Lizusa, 155 v

multicilia, 164

octocilia, 161

prolifera, 170
Lizzella, 175

octella, 180
Lizzia, 175

blondina, 181

claparedei, 181, Appendix, 493

formosissima, 177

grata, 177, 179

kollikeri, 179

octopunctata, 177
Lymnorea, 8, 153

alexandri, 154, Appendix, 492

borealis, 140,.154

dibalia, 153

macrostoma, I53

ocellata, 153

triedra, 153

Mabella gracilis, 139

" Meotias, 13, 368

tnexspectata, 369
Margelidee, 102
Margeline, 131
Margelis, 155

autumnalis, 169

carolinensis, 165, 167

nordgaardii, 168

principis, 160

Tamosa, 161

trinema, 17I

zygonema, 164
Margellium, 175

grata, 179

octepunctatum, 177
Margelopsine, 6, 20
Margelopsis, 6, 8o

gibbesi, 8z

hackelii, So

hartlaubiz, 82

stylostoma, 81

Marmanema, 376 : .

clavigerum, 382
mammzforme,. 383
velatoides, 378
tympanum, 378
Mccradia, 153, 154
Medusa ®quorea, 202, 324, 325, 335
bimorpha, 322
campanulata, 218
ceelum pensile, 333
cruciata, 20I, 202
cymbaloidea, 268
globularis, 335
hemispheerica, 266
marina, 238
mucilaginosa, 481
patina, 323
pileata, 123
proboscidalis, 425
saltatrix, 219, 220
Melicerta, 207
digitale, 402
fasciculata, 179
pleurostoma, 146,
Melicertella panocto, 209, 210
Melicertidium, 207, 209
campanula, 207
octocostatum, 208
Melicertine, 9, 197
Melicertissa, 9, 197, 200
clavigera, 210
malayica, 21T
Melicertum, 9, 197, 207, 210
campanula, 207
georgicum, 209
octocostatum, 208
panocto, 209
penicillatum, 218
(1) proboscifer, 209
Mesonema, 211, 324
abbreviata, 325
bairdii, 326
ccerulescens, 326
cyanea, 326
dubium, 325
eurystoma, 325, 327
macrodactyla, 333
pencile, 333
pileus, 211
victoria, 330
Microcampana, 5, 44
conica, 44
Microhydra, 13, 366
ryderi, 366
Microstoma, 92
ambigua, g2
Millepora, 16
alcicornis, 16
Milleporine, medusz of, 16
Mitrocoma, 11, 232, 258, 285
anne, 287, 288, 2o

INDEX,

Mitrocoma cirrata, 288
cruciata, 288
discoidea, 289
lendenfeldi, 2go
megalota, 289
minerve, 288
polydiademata, 290

Mitrocomella, 286
fulva, 290
polydiadema, 290

Mitrocomium, 286
assimile, 288
cirratum, 283

Mnestra, 6, 96

. parasites, 97

Modeeria, 71, 143, 146, 147

Merisia, Appendix, 488
Iyonsi, Appendix, 488

Mollicina medusa, 445

Monobrachium parasiticum, 230

Monocaulus pendulus, 41

Multioralis, 279
ovalis, 281

bacher, 173
cructfera, I74
gibbesii, 82, 173
heteronema, 173
Netocertordes, 10, 197, 229
brachiatum, 229
Nigritina, 132
Niobia, 8, 187
dendrotentacula, 187
Nucleiferz, 103

Obelia, 4, 10, 23, 238
adelungi, 254
andersoni, 257
angulosa, 257
arruensis, 256
australis, 246, 247
austro-georgiae, 254, 255
bicuspidata, 254
bidentata, 254

bifurcata, 495
borealis, 240

chinensis, 256

corona, 253
delicatula, 257
diaphana, 249, 252
dichotoma, 244, 246
divaricata, 247
dubia, 246, 248
flabellata, 249
fragilis, 252
gelatinosa, 244
geniculata, 249

[ix]

Narcomeduse, origin of, 3, 15, 428
Nemopsis, 3, 8, 80, 172, Appendix, 493

bifurca, 254, Appendix, 495 .

commissuralis, 244, Appendix, 494




Obelia gracilis, 253
griffini, 252
gymnophthalma, 244
helgolandica, 253
hyalina, 248
leucostyla, 244
linearis, 257
longissima, 25%
lucifera, 249
nigra, 256
nigrocaulus, Appendix, 404
plana, 249
plicata, 256
polystyla, 255
purpurea, 243, 256, Appendix, 494
pyriformis, 247
rhunicola, 246
serratula, 257
spheerulina, 246
striata, 248
surcularis, 252

Obeline, 10, 231, 232

Oceania, 8, 120, 146, 265
ambigua, 274 \L?
armata, 147
blumenbachii, 177
brunescens, 274
carolinz, 275
coccinia, 123
conica, 118
coronata, 123
dinema, 109
discoidea, 272
flavidula, 147, 266
folleata, 264
gelatinosa, 272
globosa, 122, 272
languida, 269
magnifica, 269
mccradyi, 271
octocostata, 208
octona, 123
pacifica, 273
phosphorica, 355
pileata, 123
polycirrha, 143
saltatoria, 118
sedicimcostata, 118
singularis, 273
tetranema, 106
tubulosa, 52
turrita, 123
viridula, 311

Oceanide, 7, 17, 102

Oceanopsis, 281
bermudensis, 282

Octocanna, 12, 320
octonema, 325

. polynema, 320

Octogonade, 12, 321

mediterranea, 322

INDEX.

[x]

-
Octonema, 201

eucope, 200
gelatinosa, 214
Octorchandra, 295
" canariensis, 302
germanica, 302
orientalis, 496
variabilis, 312
Octorchidium, 303
tetranema, 302, 306
Octorchis, 295
campanulatus, 302
gegenbauri, 302
orientalis, 299
Octorphalon, 201
© fertilis, 206
Olindiade, 12, 340

- Olindias, 12, 352

malayensis, 353, 356
mulleri, 355
phosphorica, 353, 355
sambaquiensis, 353, 354
singularis, 353, 357
tenuts, 353, 354
Olindioides, 13, 358
formosa, 358 .
Orchzrtoma, 9, 197, 2II
agariciforme, 212
pzi’eu: 211
steenstrupii, 211
tentactulata, 212

Pachycordyle, 5, 20, 21
degeneratus, 21
weismannt, 21
Pachysoma flavescens, 434
Pandza, 116 -
Pandea, 7 116
conica, 118
ﬂav1dula, 147
maast, 119
minima, 118
saltatoria, 118
violacea, 119, Appendix, 490
Pantachogon, 14, 388
apsteini, 40§
hackelii, 389
rubrum, 389
Parasitism: Hydrlchthys 19, 67; Mnestra, 96;
Stylactis minoi, 149; Cunina, 379, 425, 427,
429; Cunoctantha, 461, 464, 465; Gastrodes,
461
Parvanemus, 21
Pectanthis, 372
asteroides, 374
Pectis, 372
antarctica, 375
Pectyllidee, 371
Pectyllis, 372
arctica, 372
Pegantha, 15, 430, 439

INDEX.

Pegantha aureola, 440

clara, 445
cyanostylis, 441, 445
dactyletra, 440, 444
dodecagona, 444
godeffroyt, 441
levis, 444

Zunulata, 440
magnifica, 440
martagon, 440, 443
pantheon, 440, 442
punctata, 440, 444
quadriloba, 443
steboldit, 444
simplex, 443
smaragdina, 441, 446

triloba, 440, 443
webert, 441

‘ Pevantludae, 429, 431

Pegasia, 439
dodecagona, 444
Pelagic hydroids: Margelopsis, 8o; Pelagohydra,
33 .
Pelagohydra, 6, 83
mirabilis, 83
Pennaria, 5, 23
adamsia, 27
cavolini, 24
disticha, 24, Appendix, 487
gibbosa, 25
inornata, 437
marina, 24
pacifica, 28
rosea, 27
symmetrica, 24, 25
tiarella, 25, Appendix, 4.87
vitrea, 28, Appendix, 487
Perigonimus, 109
cidaritis, 11§
jonesii, 114
minutus, 124
napolitanus, 109
repens, 124
schneideri, 109
steinachi, 109
sulphureus, 8o
vagans, Appendix, 4.90
Persa, 14, 406
dissogonima, 407
incolorata, 408
lucerna, 407
Petachnum, 360
tiaropsis, 361
Petasata, 360
eucope, 301
rabbeana, 361
Petasine, 13, 360
Petasus, 13, 360
atavus, 361
tetranema, 361
Phialella, 234

Phialella falklandica, 237
Phialidium, 11, 232, 265
ambiguum, 274
ampullaceum, 123
brunescens, 274
buskianum, 270
cymbaloideum, 235
duodecimale, 283
gelatinosum, 272
globo:um, 272
gregarium, 272
hemisphaericum, 266
iridescens, 273
Zanguia’um, 2069, Appendix, 495
lomz, Appendix, 405
mccradyz 271
pacificum, 273
simplex, 274
singularis, 273
temporarium, 266
tenue, 310
variabile, 235, 266, 280
varlablhs 270
thalzme, 232, 201
Phialis, 286
cruciata, 288
Phialium, 281
bakeri, Appendix, 495
dodecasema, 283
duodecimalis, 283
Phialopsis, 232, 266, 276, Appendix, 495
comata, 276
diegensis, Appendix, 495
Phialucium, 11, 232, 274
caroline, 275
comata, 276
mbengha, 275, 276
virens, 275, 276
Phorcynia, 324
Phortis, 11, 232, 305, 307
ceylonensis, 309
elliceana, 309
gibbosa, 307
kambara, 309
lactea, 308
palkensis, 309, 313
pyramidalis, 308
Phyllirhoe, 97
Plancia, 293
gracilis, 294
Platypyxia cylindrica, 265
Plotocnide, 51, 66, 71
borealis, 106
incerta, 106
Podocoryne, 7, 135
anechinata, Appendix, 492
areolata, 140
carnea, 136, Appendix, 492..
conchicola, 136
. dehami, 142
dubia, 141

[x]
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Podocoryne fulgurans, 139 Ptychogastria asteroides, 374 Saphenia balearica, 293 Slabberia brownei, Appendix, 489

gracilis, 141
humilis, 141, 142
minuta, 140
octostyla, 140
polystyla, 140
tenuis, I41
Polycanna, 324, 335
americana, 326
crassa, 336
forskalea, 326
fungia, 325
germanica, 325
groenlandica, 335
italica, 325. 327
purpurostoma, 333
vitrina, 325 ‘
Polycolpa, 432
forskalii, 433, 437
zonaria, 433
zonorchis, 433
Polyorchis, 9, 197, 218
campanulata, 218
minuta, 219
penicillata, 218
pinnatus, 218
saltatrix, 220
Polyxenia, 337, 439
albescens, 482
cyanogramma, 443
cyanolina, 445
cyanostylis, 445
flavescens, 434
leucostyla, 433
pleuronota, 338
Pottsia, 366
ryderi, 366
Proboscidactyla, 8, 188
brevicirrata, 18g
favicirrata, 189
var. stolonifera, 191
gemmifera, 192
minima, 192
occidentalis, 193
ornata, 189
var. gemmifera, 192
var. stolonifera, 101
tropica, 191
varians, 104
Protiara, 7, 71, 105
beroe, 100
borealis, 106
formosa, 107
heeckelii, 106
Pseudoclytia, 11, 232, 278
gardineri, 279
pentata, 265, 278
Pteronema, 6, 92
ambiguum, 92
darwinii, 92
Ptychogastria, 13, 372
antarctica, 375

polaris, 372
Ptychogastride, 13, 371

Ptychogena, 9, 197, 214
(?) antarctica, 217
californica, Appendix, 494
erythrogonon, 217
lactea, 215
longigona, 217
pinnulata, 215
var. intermedia, 215
Pulsation of: Coryne pusilla, 51; Sarsia, §2;
Polyorchis, 219; Obelia, 243; Craspedacusta,
365; Gonionemus, 348; Geryonia, 426
Purena, 73
brownei, Appendix, 489
gemmifera, 62
strangulata, 76, 79

Rathkea, 8, 175
blumenbachiana, 177
blumenbackii, 177
elegans, 181
fa:czculam 179
formosissima, 177
octonemalis, 180
octopunctata, 177, Appendix, 493

var. grata, 179

Reactions to: light by Eudendrium, 4; Sars1a, 52;
mechanical stlmuh by Rathkea, 180; chemi-
cals and electric current by Polyorchis, 219;
chemicals by Obelia, 243; mechanical stimuli
by Cosmetira, 261; photic and mechanical
stimuli by Eutimium, 306; light and other
stimuli by Gonionemus, 347; various stimuli
by Craspedacusta, 365; chemicals by Gery-
onia, 424, 427

Regeneration: Eudendrium, 4, 27; Pennaria, 25;
Obelia, 2309; Tubularia, 239; Tima, 318;
Gonionemus, 346; Liriope, 410; Geryonia,
427; Solmaris, 436

Rhacostoma, 324, 335
atlanticum, 335
dispar, 326

Rhegmatodes, 324
floridanus, 330
globosa, 332
lacteus, 333
tenuis, 332

Rhopalonema, 14, 376
clavigerum, 382
ceruleum, 380
polydactylum, 379
striatum, 381
typicum, 378

velatum, 377, 378
Rhopaloneminge, 14, 376

Sabellaria, 112
Saphenella, 234

dissonema, 237
Saphenia, 11, 108, 232, 293

[xi]

bitentaculata, 294
a’inema, 109, 204
gracilis, 204
titania, 109
Sarsia, 5, 47
angulata, 60
apicula, 59
barentsti, 53
brachygaster, 59
clavata, 77
coccometra, Appendix, 488
codonophora, 61
conica, §8
dolichogaster, 77
eximia, 57
flammea, 64, 120
gemmifera, 62
glacialis, 53
gracilis, 60
hargitti, 63
macrorhyncha, 52
mz'nima, 59
mirabilis, 53
var. reticulata, 57
nodosa, 48
princeps, 00
prolifera, 61 '
pulchella, 57, Appendix, 488
radiata, §8
resplendens, Appendix, 487
rosaria, 59
siphonophora, 62
strangulata, 79
tubulosa, 52
turricula, 57
(Staurzdzo:ar:za) producta, 6_,
Sar:zanaz, 5, 20
Sarsiella, 44
Schizocladium, 238
Scrippsia, 197, Appendix, 493

pacifica, Appendix, 493
Scyphis mucilaginosa, 481

Seasonal dimorphism: Pennaria, 26; Sarsia, 53, 55
Sertularia dichotoma, 246
gelatinosa, 244
geniculata, 249
longissima, 255
pennaria, 24
volubilis, 262
Sexual dichromatism: Stomotoca dinema, 111;
Orchistoma pileus, 211
Sibogita, 8, 186
geometrica, 186
nauarchus, Appendix, 491
simulans, 187
typa, Appendix, 491
Siphonorynchus, 293
bitentaculatus, 294
insignis, 299

Slabberia, 6, 73

[xii]

catenata, 77
halterata, 75
ophiogaster, 79
pyramis, 79
strangulata, 76

var. fragilis, 77

Sminthea, 14, 382

eurygaster, 378, 383
leptogaster, 383
tympanum, 378

Solmaride, 15, 430, 431
Solmarts, 15, 430, 432

astrozona, 444

corona, 432, 437
coronantha, 437

flavescens, 432, 433, 434, 484

forskalii, 432, 437
gegenbauri, 437

1nc1sa 483
insculpta, 443
lenticula, 432, 438
Zeuco:tyla, 432, 433
mucilaginosa, 481
multilobata, 432, 438
punctata, 444, 4.84_
solmaris, 432, 437

Solmissus, 16, 448, 482

allzenem, 482
bleckii, 482
ephesius, 482
fabers, 483
incisa, 483
marshalli, 484

Solmoneta, 439

flavescens, 434

Solmundella, 15, 448, 454

bitentaculata, 455
hensenii, 455

mediterranea, 455, 456
Solmundus, 449
- glacialis, 472

tetralinus, 452
tetranemus, 472

Spirocodon, 9, 197, 219

saltatrix, 220

Stauraglaura, 14, 406
. tetragonema, 400
Stauridia producta, 65

Stauridie, 99
Stauridium, 64, 98

productum, 65

Stauridiosarsia, 5, 64
Staurodiscus, 9, 197, 213, 221, 228

heteroscele: 214
nigricans, 221
tetrastaurus, 214

Staurophora, 11, 232, 29I

falklandica, 293
keithii, 292
laciniata, 291
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Staurophora mertensii, 291
Staurostoma, 291
arctica, 292
Steenstrupia, 5, 29
aurata, 35
australis, 37
bigelow:, 36
cranoides, 31
galanthus, 31
globosa, 36
gracilis, 31
lineata, 31
occidentalis, 42
rubra, 31
tetrabrachia, 36
virgulata, 35
Stenyo, 47
Stomobrachium, 322
lenticulare, 322
octocostatum, 208
stauroglyphum, 323
tentaculatum, 322
Stomotoca, 7, 108
apicata, 109, 112
atra, IIT.
australis, 111
dinema, 109
dwisa, 114, Appendix, 490
jonesii, 114
octedra, 111, Appendix, 490
periphylla, 113
pterophylla, 113
rugosa, I12
Stylactis, §, 149
arge, I5I
fuciola, 149
hooperi, 150
minoi, 149
Syncoryna cleodorz, 122
Syncoryne densa, 53
eximia, 57
gravata, 52
linvillei, 71, 72
producta, 63
prolifera, 61
reticulata, 57
rosaria, 59
_sarsii, 52, 60, Appendix, 488
Syndictyon, 47
-angulatum, 53, 59, 60
reticulatum, 57

Tentacles, hydra-like tentacles of Mcerisia, Ap-
pendix, 488
Tetracannota, 224
collapsa, 226
Tetranema zronauticum, 23§
eucopium, 199
Tetrorchis, 388
. erythrogaster, 388
Thalassanthee, 428

' T hamnitis, 8, 152

tetrella, 152
Thamnostoma, 153
_ macrostoma, 153
T hamnostylus, 8, 151
dinema, 151
Thaumantiade, 9, 196
T haumantias, g, 197, 198, 201, 238, 259, 265
buskeana, 270
cellularia, 198, 199
corynetes, 367
cymbaloides, 235, 311
eschscholtzii, 198
forbesii, 199
globosa, 235
hemispheerica, 266
inconspicua, 266
lacustris, 199
leucostyla, 266
lucifera (lucida), 250
" meotica, 200
mediterranea, 202
melanops, 266
milleri, 208
multicirrata, 259
pilosella, 261
plana, 249
punctata, 355
quadrata, 200, 235
rubrum, 199
thompsoni, 199, 270
undulata, 202
Tholus eurygaster, 383
Tiara, 120
coniferi, 128
intermedia, 123, 125
oceanica, 125
octona, 123
papilis, 123
papua, 125, Appendix, 491
prismatica, 125
reticulata, 125
rotunda, 124
sarsil, 123
smaragdina, 123
superba, 126
Tiarella parthenopza, 127, 147
Tiaricodon, 71
ceeruleus, 73
Tiaride, ro2
Tiarine, 103
Tiarops, 286
Tiaropsidium, 495
kelseyi, Appendix, 495
Tiaropsis, 10, 231, 257
davisii, 259
diademata, 258, 260
indicans, 306
kelseyi, Appendix, 405
macleayt, 259
mediterranea, 260

[xiv]

Tiaropsis multicirrata, 259 -
oligoplocama, 259
polydiademata, 290
punctata, 260
rosea, 260
scotia, 259

Tima, 11, 232, 311, 314
bairdii, 315, 319
Aavilabris, 315, 319, Appendix, 497
formosa, 315, 317
lucullana, 314, 315, Appendix, 497
pellucida, 311, 314
teuschert, 315, 319

Timoides, 9, 197, 212
agassizii, 212

Toxorchis, 10, 197, 228
arcuatus, 228
kellneri, 229
thalassina, 228

Trachomedusz, 339

Trachymedusa, 12, 339
origin of, 3, 339

Trachynema, 376, 382, 383, 401
camtschatica, 402
ciliatum, 378
digitalis, 402
eurygaster, 383
longiventris, 385
octonarium, 378

Trachynemide, 13, 375

T'richorhiza, 5, 28
brunea, 29

Tubularia dumortieri, 69, 70
prolifera, 43

Tubuluriz, 17

Turris, 7, 120
“Turris”=Clavula, Appendix, 491
borealis, 402
brevicornis, 127
campanula, 128
caca, 127
conifera, 128
digitalis, 129
episcopalis, 126
eurystoma, 128
fontata, Appendix, 491
neglecta, 122
papua, 125
pelagica, 127
pileata, 123
prismatica, 125
reticulata, 125
rotunda, 124
superba, 126
vesicaria, 120

Turritopsis, 8, 135, 143
lata, 146
nutricula, 136, 143
polycirrha, 143

INDEX.

Turritopsis polynema, 143

Vallentinia, 12, 352
falklandica, 352

Variation and Aberration in: Pennaria, 27;
Sarsia, 55, 57; Bougainvillia, 166; Nemopsis,
174; Rathkea, 182; Melicertum, 208; Di-
pleurosoma, 224; Obelia, 241; Clytia, 265;
Phialidium, 270; Pseudoclytia, 279; Olindias,
358; Irenopsis, 311; ZEquorea, 328, 332;
Gonionemus, 346; Olindias, 358; Limnoc-
nida, 371; Aglaura, 399; Liriope, 412; Sol-
maris, 434; Cunina, 480; Mcerisia, Appen-
dix, 489

Veiled Meduse, 17

Willetta, 188
ornata, 189
Willia, 188
furcata, 193, 104
gemmifera, 192
occidentalis, 193
ornata, 189, 192
Williadi, 184
Willsia, ¢, 184, 188, 103
brooksiz, 195, 196
mutabilis, 104
ornata, 189
stellata, 193
varians, 194

Wrightia, 269

Xanthea scutigera, 421
tetraphylla, 418

Zanclea, 6, 85

ambigua, 2

cladophora, go

costata, 87

gemmosa, 88, Appendix, 489

implexa, 89 )

nitida, 91
Zancleopsis, 6, oI

dichotoma, 9I
Zygocanna, 12, 337

costata, 338

pleuronota, 338

purpurea, 338
Zygocannota, 337

purpurea, 338
Zygocannula, 12, 338

diploconus, 339

undulosa, 339
Zygodactyla, 12, 324, 335

crassa, 336

cubana, 325

cyanea, 326

grenlandicus, 335

rosea, 325

vitrina, 325

>
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