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INTRODUCTION

he first section of the present paper was issued in the Dana-Report no. 63, 1965, comprising a systematic ac-

count of the Hydromedusae collected by the “Dana’ and the “Galathea” IExpeditions during their passages
through the Pacific and Indian Oceans, besides various minor collections from these waters.

As in the previous treatment of the Atlantic collections in the Dana-Report no. 46, 1959, the systematic
account of the collected material was to be followed by the two sections which are herewith presented: See-
tion 11, a survey of all the Hydromedusac known from the Indian and Pacific Oceans, with diagnoses, figures,
and keys for identification, and Section III, Zoogeography, first considerations on the zoogeographical char-
acters of the species occurring within the Indo-Pacific waters, to be followed by a comparison with the At-
lantic fauna.

In the explanations of the figures W. P. means that the figure has been redrawn by Mr. Pour. H. WINTHER,
E. L. redrawn by Mr. E. LEExpERs. “The Oceans’: H. U. SvErprup, M.W. Jouxsox & R. H. FLEMING: The
Oceans, 1955. Pr. SH. means the Plankton Sheets edited by the ‘““Conseil International pour I'Exploration
de la Mer”.



SECTION II. A SURVEY OF THE HYDROMEDUSAE OCCURRING
IN THE INDIAN AND PACIFIC OCEANS

In conformity with the paper on the Atlantic Hydromedusae (Krayp 1959) the following survey will con-
tain brief diagnoses of the families, genera and species accompanied by keys for identification of the species
which may be considered as valid; doubtful or obsolete species are just mentioned. A summarized account
of the geographical distribution of each species will be given, and also the most indispensable references
to the literature. A complete bibliography up to 1910 may be found in A. G. Mayer: Medusae of the World,
vol. I-111, 1910 and, for the Antho- and Leptomedu-
sac, in M. BEpor: Matériaux pour servir a 'histoire des
Hydroides, I-VII, 1901-1925. A new complete bibliogra-
phy for the period 1910-1959 is given in P. L. Krawmr,
Svnopsis of the Medusae of the World, Journal of the
Marine Biological Association of the United Kingdom,
Vol. 40, Plymouth 1961.

As far as the terminology is concerned I shall refer

to the adjacent figure (fig. 1) which may facilitate de-

termination for those who are not specially acquainted
with the morphology of the medusae, but some knowl-
edge of the animals is, of course, indispensable. When
picked out from plankton samples medusae are fre-

quently more os less mutilated, and it may be difficult

' to identify the species, but I have tried to accentuate
Iiig. 1. Diagram of a medusa with one quadranth cut away. such characters, which are llSllally retained even in
ex. s. exumbrella surface; mg. mesogloea; mo mouth; m. t. mar- . . i .
. » g sloea; mo badly preserved material; identification of young devel-
ginal tentacle; ra. c. radial canal; ri. c. ring canal; si. stomach; B X ot
sub. c¢. subumbrellar cavily; sub. s. subumbrellar surface; u. m. ()pmontal slagos 1S usuall_\' (‘th‘(‘lll(‘l)‘ (hf[l(',ull, unless a
umbrella margin; ». velum. (After RUSSELL). complete series is available, and an attempt to include
them in the diagnoses here presented would be an over-

whelming task and fall outside the scope and the expenditure of this work.
More or less doubtful species are retained, mainly in order to call attention to them in case they might be

rediscovered and perhaps be recognized on fulure occasions.

Key to the Orders of Hydromedusae.

Gonads only on stomach, or occasionally both on stomach and extending for a short distance along radial canals;

NO SLAlOCYSES L. Anthomedusae
Gonads only on radial canals, but occasionally contiguous with base of stomach; with or without statocysts, stato-
cysts velar ectodermal when present ... ... .. e Leptomedusae

Gonads either only on stomach, or both on stomach and extending for a short distance along radial canals, or only
on radial canals; with or without statocysts; statocysts in form of enclosed sensory clubs with endodermal

aXesS When PresSent . .iois v inse s tinshavassinitinsivansisstdoneninosaisssiiscssnsns Limnomedusae
Umbrella margin entire; with radial canals; gonads usually only on radial canals; with statocysts in form of free
or enclosed sensory clubs with endodermal axes ........ ... .. ... .. . . i Trachymedusae

Umbrella margin lobed; gonads only on stomach; without true radial canal system; with statocysts in form of
free sensory clubs with endodermal axes ... ... ... .. . i i Narcomedusae



[. Order ANTHOMEDUSAE

Hydromedusae with considerable variation in form, with umbrella usually deep bell-shaped; with gonads

almost invariably situated on stomach, very rarely extending perradially on subumbrella; with or without

ocelli; without statocysts.

Key to the families of Anthomedusae.

1. Mouth simple and tubular. .. ... 2
Mouth With foUur IS, .. oo e e e 10
2. Reduced medusae with four permanently rudimentary tentacles ............. ... ... ... ... .. ... . Pennariidae
Medusae with one or more well-developed tentacles....... ... .. .. . . . . i 3
3. Without oral tentacles . ... ... e 4
With oral tentacles . . ... .. e 9
4. Marginal tentacles simple. .. ... b}
Marginal tentacles branched or with stalked nematocyst capsules ....... ... ... ... ... ... ... ... ........ 7
5. Marginal tentacles Solitary. ... ... e 6
Marginal tentacles in four groups . .... ... Margelopsidae
6. Tentacle bulbs with abaxial ocelli ... ... ... e Corynidae
Tentacle bulbs without ocelli . ... ... . . Tubulariidae
7. Marginal tentacles branched .. ... ... . 8
Marginal tentacles unbranched, but with stalked capsules containing nematocysts ................ Zancleidae
8. Marginal tentacles bifurcaling ....... .. ... e IZleutheriidae
Marginal tentacles with several branches ........... ... ... . . . . . . Cladonematidae
9. Oral tentacles simple, situated on mouth rim ........ ... ... .. .. . . . . . Cytaeididae
Oral tentacles simple or branched, inserted above mouth opening ............. ... .. ... .... Bougainvilliidae
10. Mouth with four lips with clusters of nematocysts. . ... ... . . 11
Mouth with four simple or folded lips without clusters of nematocysts............ ... ... ... ... ... ... ... 13
11. Lips with continuous row of nematocyst clusters along margin ........... ... ... ... .. ... .. ... .... Clavidae
Lips elongated to form tentacles each with one or a few nematocyst clusters ............ ... ... ... .. .... 12
12. Marginal tentacles solitary ... ... Hydractiniidae
Marginal tentacles in eight groups ....... ... i e Rathkeidae
13. With simple, pointed oral tentacles inserted above mouth opening; marginal tentacles in groups... Russelliidae
Without oral tentacles, marginal tentacles solitary ....... ... ... .. . . . . 14
14. Gonads sausage-like or spiral ... ... ... e Polyorchidae
Gonads in walls of stomach, rarely extending perradially on subumbrella ...... ... .. .. ... .. ...... ... 15
15. No marginal cordylus-like structures. ... ... ... .. e ... 16
With marginal cordylus-like structures .......... . . . . i Tiarannidae
16. Marginal tentacles with basal swelling, without terminal nematocyst cluster ..................... Pandeidae
Marginal tentacles without basal swelling, with terminal cluster of nematocysts ................. Calycopsidae

Family Corynidae.

Anthomedusae with a simple circular mouth; with four radial canals; with gonads completely surround-

ing the manubrium; with 2-4 hollow marginal tentacles; with ocelli on the abaxial side of the tentacle bulbs.

— Hyvdroids Coryne-like.

54

Key to the genera of Corynidae represented in Indo-Pacific waters.

Gonad divided into two or more Tings . ... ... e Dipurena
Gonad undivided .. ... e e e e 2
With two well-developed and two rudimentary tentacles .......... ... .. ... .. .. .. ... .. .. .. ... Dicodonium
With four equally developed tentacles. .. ... .. s 3
Hydroid with capitate and reduced filiform tentacles ........ ... . ... .. .. .. .. .. . .. Stauridiosarsia
Hydroid without filiformy tentacles . ... ... . . Sarsia

Dana-Report No. 72, 1968 2



6

Sarsia LeEssox 1843. Corynidae with four similar, perradial tentacles; with gonad forming a single con-

tinuous ring or cylinder surrounding the manubrium. Hydroid with capitate tentacles only.

Type species: S. tubolusa (M. Sars).
Stauridiosarsia Mayrr 1910. Medusa similar to Sarsia. Hydroid with some filiform tentacles on proximal

part of the hydranth.

Type species: S. producta (WRIGHT).

Key to the Indo-Pacific species of Sarsia and Stauridiosarsia.

1. Manubrium much longer than the height of the bell cavity ...... ... . . . . ittt tubulosa
Manubrium short, rarely projecting slightly below the velar opening ......... ... .. .. .. .. ... . .. ... ... 2
2. Manubrium with a distinct apical canal widened in its upper end; umbrella large, conical ............... princeps
Apical canal simple or absent; umbrella bell- or egg-shaped....... ... ... . . . i e 3
3. With a simple apical canal ... .. ...ttt ititaettraneersanaaeennaresaseesesassssnanssennsses 4
Without an apical Camal. .. o c5s fiiieisns s s st 5ibiss wais 508 406reis Siars biais T o008 siais Wi Sate biane & WAty stite Gk s 7
4. Apical canal long; manubrium about half as long as bell cavity, swollen, distal part free of gonad .......... conica
Apical canal short; manubrium about as long as bell cavity ...... ... . ... . . . i e, 5
5. Manubrium spindle-shaped, gonad leaving both ends free; umbrella with a small apical projection .......... rosaria
Manubrium entirely surrounded by gonad . ....... ... . e e 6
6. Tentacles ringed with prominent nematocyst swellings, distal end swollen; apex pointed ............. coccomelra
Tentacles with a small terminal knob; apex rounded, with a conical apical chamber .... Stauridiosarsia producta
7. Tentacles with a distinct terminal Knob. .. ... .. i e et e 8
Tentacles without a distinet terminal knob. ... ... . . e 9
8. Manubrium spindle-shaped, about half as long as bell cavity, proximal and distal portions free of gonad; ten-
tacles short, with 6-7 rings of nematocysts ....... . . i e e nipponica
Manubrium cylindrical, about as long as bell cavity, entirely surrounded by gonad; tentacles with round nema-
TOCYSE WAPES . coiis ciioe aivsiniois e e o5 siatin s s s $iais aiwisiafe nis reie aini's’ sisiievsl aiena aiin atetatate iiuts ateia's aale 1 Gie §iaieid S5%6 = ais dm eximia
9. Tentacle bulbs triangular, each with five ocelli; tentacles with “remarkable” nematocyst clusters; manubrium
Short and Wide . .o i i sviiivi caie sis aresss s8ta srats s s a8 & aa sUaTate o 'ils Siae aSits eids 8'als SriEI s e polyocellala
Tentacle bulbs each with one ocellus; tentacles very short, nematocysts uniformly distributed; manubrium
wide at base, narrow distally, about half as long as bell cavity ........ ... .. ... ... .. i, resplendens

Sarsia tubulosa (M. Sars 1835). Up to 18 mm high, somewhat higher than wide, dome-like, walls moder-

ately thick. Manubrium very long, tubular, both ends free of gonads; distinet, globular apical chamber.

IYig. 2. Sarsia tubulosa (from PL Sh.). Fig. 3. Sarsia princeps (from Pl Sh.).



Iig. 4. Sarsia rosaria (from HArtTLAUB 1907). Fig. 5. Sarsia coccomolra (from BiceELow 1909, redrawn by P. W.).

Tentacles with broad bulbs, very long, densely beset with with spangles and groups of nematocysts, no termi-
nal knob. —Very common in boreal and subarctic coastal waters, Atlantic and Pacific, circumpolar. (MaYER
1910 pp. 52-57, figs.; Krampr 1926 p. 8, PL 1, figs. 5-7, textfigs. 6-16).

Sarsia princeps (Harckrer 1879). Up to 40 mm high, somewhat conical. Manubrium about as long as bell
cavity, almost completely covered by gonad; a distinct apical canal, widened in its upper end; radial canals
with jagged edges. Tentacles long, with numerous prominent clasps of nematocysts; tentacle bulbs well
developed, ocelli small. — Arctic, circumpolar. (Mayer 1910 p. 60, fig. 22; Kramp 1926 p. 2, PL 1 figs. 14,
textfigs. 1-5; Kramp 1961 p. 29). Synonym: Codonium princeps HAECKEL 1879.

Sarsia conica (Haecker 1880). 12 mm high, 4 mm wide, barrel-shaped with large, conical apex. Manu-
brium half as long as bell cavity; stomach subspherical, swollen by encircling gonad; short cylindrical throat-
tube free of gonads. Long axial canal. IFour tentacles with small oval bulbs. — Indian Ocean. (MavER 1910
p- 58; Kramp 1961 p. 27). Synonym: Codonium conica HaeckeL 1880; only seen by HAECKEL.

Sarsia rosaria (L. Acassiz 1862). 15-30 mm high, 10-15 mm wide, fairly thick walls, a small conical
apical projection. Manubrium short, spindle-shaped, about as long as bell cavity; a short apical canal; gonad
leaving both ends free. Tentacle bulbs large, flanked by two large nematocyst pads. — West coast of North
America; Kurile Islands. (HartrLaUB 1907 p. 17, fig. 9, as Sarsia apicula, p. 50, fig. 45 as S. rosaria; Kramp
1961 p. 31).

Sarsia coccometra BicErLow 1909. 5 mm high, 4 mm wide; thin walls, pointed apex; short apical canal.
Manubrium as long as bell cavity, entirely encircled by gonad; eggs very large. Tentacles ringed with prominent
nematocyst swellings, distal end swollen, knob-like; bulbs swollen, with ocelli. — Pacific coast of Central
America. (BicELow 1909 p. 179, PL 7, fig. 8, PL 40 fig. 1, PL. 43 figs. 8-9; Kramp 1961 p. 26).

Sarsia eximia (ALLMAN 1859). 3—4 mm high, a little higher than wide, bell-shaped; manubrium cylindrical,
about as long as bell cavity, entirely surrounded by gonad, females with few and large eggs; no apical cham-
ber; tentacles with large, oval bulbs, each with a large ocellus; tentacles with many round nematocyst warts
and usually with a distinct terminal knob. — North-western Europe; Chile; California and Alaska. (MaYER
1910 p. 57, figs. 19-21; RusseLL 1953 p. 50, PL 2 fig. 3, textfigs. 17 A, 18 A, B).

Sarsia nipponica Ucnipa 1927. 1.2 mm high 0.9 mm wide, nearly spherical; exumbrella with nematocyst clus-
ters. Manubrium spindle-shaped, half as long as bell cavity, encircled by gonad except in proximal and distal

9%



Fig. 6. Sarsia exima (from Pl. Sh.). Fig. 7. Sarsia nipponica (from UcHIDA). Fig. 8. Sarsia resplendens (from UcHIDA,
redrawn by P. W.).

portions. Tentacle bulbs large; four stout tentacles, half as long as bell height, with 6-7 rings of nematocysts
and a larger terminal knob. — Southern Japan and Chefoo in China. (Ucnipa 1927 p. 183, PL 10 fig. 1).

Sarsia resplendens BicELow 1909. 2.2 mm high, 2 mm wide; no apical projection. Manubrium half as
long as bell cavity, wide at base, narrow distally, mouth four-sided; gonad surrounding entire manubrium,
except short mouth tube. Tentacles with swollen bulbs with large ocelli, very short, with uniformly distributed
nemalocysts. — Pacific coast of Mexico; southern Japan. (BiceLow 1909 p. 181, PL. 7 fig. 1, PL 40 fig. 8;
Ucnipa 1927 p. 184, PL 10 fig. 2 a, b).

Sarsia polyocellata Ucnipa 1927. 2 mm high, 2.2 mm wide; no apical elevation, soft, equally thick through-
out. Manubrium short and wide, mouth small; gonads ‘‘separate’” on manubrium. Tentacle bulbs triangular,
each with five ocelli; tentacles with remarkable nematocyst clusters on the whole length. — Southern Japan.
(UcHipa 1927 p. 182, fig. 25).

Stauridiosarsia producta (Wricat 1858). Up to 10 mm high and 7 mm wide, with thick walls; manubrium
cylindrical, about as long as bell cavity, usually with a conical apical chamber; tentacles fairly long, with
a small terminal knob and with large bulbs, each with an ocellus. — Ochotian Sea. North-western Europe,
White Sea; Brazil. (MaYEr 1910 p. 65, figs. 28-30; RusseLL 1953 p. 64, figs. 26 A-C, 27 A, B). Synonym:
Stauridia producta Wricnur 1858, Stauridium productum HartLaus 1917,

Remarks on the species of Sarsia and Stauridiosarsia, see Dana Report 46, Kramp 1959 p. 81.

Dipurena McCrapy 1857. Corynidae with four similar, perradial tentacles; with gonad divided into two
or more distinet rings surrounding the manubrium; tentacle bulbs with abaxial ocelli. Synonym: Slabberia
ForBEs 1848, preoccupied.

Dipurena ophiogaster Hatcker 1879. 5 mm high, higher than wide; manubrium, when extended, very
long; gonads with 2-6 or more segments surrounding manubrium; distinct apical chamber; tentacles with

Fig. 9. Sarsia polyocellata (from UcHIDA). Fig. 10. Stauridiosarsia producla (Irom HarMLAUB).



Q Fig. 13. Dicodonium cornutum
Fig. 11. Dipurena ophiogaster (from Pl Sh.). Fig. 12. Dipurena halferata (from Pl. Sh.). (from MAYER).

irregularly distributed clusters of nematocysts. — Southern Japan; Palao Islands; New Guinea (new record);
Ceylon; Pacific coasts of Mexico and Chile. Mediterranean Sea and north-western Europe. (RusseLL 1953
p. 71, PL. 1 fig. 5, PL. 2 fig. 4, text-figs. 25 E, 30 A, B, 31). Synonyms: Purena brownei BicELow 1909 (speci-
mens from Ceylon and Mexico Pacific).

Dipurena halterata (Forses 1846). Up to 8 mm high and 6 mm wide, bell-shaped; manubrium very long;
gonads with two or more segments surrounding manubrium, leaving upper half free; distinct apical chamber;
a small swelling in the middle of each radial canal; tentacles each with a large terminal knob and 3-6 di-
stinct rings immediately above. — Victoria Harbor in Pacific coast of North America. Great Fishbay, west
coast of Africa. Adriatic Sea; British coasts; Florida. (RusseLL 1953 p. 67, PL 1 fig. 3, Pl. 2 fig. 2, textfigs.
28, 29). Synonyms: Slabberia catenata Fores & Goobsir, Dipurena picta Mayer 1900.

Dicodonium HaeckeL 1879. Corynidae with two well-developed and two rudimentary tentacles; no meri-
dional lines of nematocysts. Remarks, see ‘““Dana Report 46,” Kramp 1959 p. 83.

Dicodonium cornufum HarckeL 1879. 4 mm high and wide; bulging sides and pointed apex; manubrium
spindle-shaped, shorter than bell cavity; axial canal well developed; gonad swollen, around middle 1/3
of manubrium; two large tentacles curled upwards, with adaxial clusters of nematocysts; no rudimentary
bulbs; no ocelli. — Red Sea. (Mavyer 1910 p. 46, fig. 12).

Dicodonium dissonema HAaEckEL 1879. Size unknown; bell-shaped to egg-shaped with blunt conical apex;
apical canal present; Manubrium spindle-shaped, wide in middle; large, swollen gonad; two long tentacles
with very large bulbs with adaxial ocelli; rudiments? — Australia, (Mayer 1910 p. 45).

Family Tubulariidae.

Anthomedusae with a simple circular mouth; with four radial canals; with manubrium not extending
beyond umbrella margin; with gonad completely surrounding manubrium; with four or fewer marginal
tentacles, usually hollow; without ocelli on marginal bulbs. — Hydroids Tubularia-like or Corymorpha-like.
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Key to the genera of Tubulariidae represented in Indo-Pacific waters.
1. Gonad with four sausage-like processes from the interradial sides of the stomach (with one thick, hollow ten-

tacle with a round terminal Knob) ... ... .. e s Goloea
Gonad simple, anmULAT . .. ... e it e e 2
2. Exumbrella with longitudinal tracks of nematocysts ....... ... . .. i i 3
Exumbrella without nematocyst tracks . ... ... . e e 4
3. With two or four tentacles; eight tracks of nematocysts ......... ... i Ectopleura
‘With one tentacle, or a cluster of two or three arising from a common bulb; five tracks of nematocysts. ... Hybocodon
4. One or four tentacles, each terminating in a large knob of nematocysts ........... ... ... .o i, 5
Tentacles without a large terminal knob . ... ... . . e 6
5. Four tentacles ..........iiiiiiiiiiiiiiiiiiiii ittt titatantr s aan s et Plotocnide
One TentaCle ;. cios siin vus v Covaioin s w5 iitie s Wi $957 it dia aih § s Best anais Slavs 4 Aatates vieth $ESe 6o Hybocodon forbesi
6. Three short or rudimentary tentacles and one long differing from the others in structure .............. Euphysora
1-4 tentacles of equal structure, though sometimes of unequal length .......... ... ... . .. ... .. ot 7
7. Four equally developed tentacles with clusters of nematocysts in a singlerow ............ .. ... .. ....... 8
1-4 tentacles unequally developed, with nematocysts in rings or in uniformly distributed groups; stomach tubular 9
8. Tentacles with adaxial clusters of nematocysts, stomach quadrangular .................. ... ... ... .. Euphysilla
Tentacles with abaxial clusters of nematocysts, stomach circular in transverse section .............. Euphysomma
9. Umbrella with a pointed apical projection containing an apical canal; one tentacle ................ Steenstrupia
Umbrella without a pointed apical projection; 1-4tentacles ......... ... o i Euphysa

Euphysa Forpes 1848. Tubulariidae without apical projection to umbrella; without exumbrellar nematocyst
tracks; without apical canal; with 1-4 tentacles unequally developed but all of the same structure; tentacles
usually moniliform.

Key to the Indo-Pacific species of Euphysa.

1. With one tentacle, nematocysts in rings (moniliform) ....... ... . . . i e aurala
With more than one tentacle ... ... .. . i it ittt it i e, 2
2. Four tentacles, all alike in adull ... ... ... . i i i i i e 3
One long and three small tentacles, with warts of nematocysts ......... ... ... ... ... . o L. lelrabrachia
3. Tentacles with groups of nematocysts, all alike in adult but developed in succession .................... flammea
Tentacles moniliform, all alike, also in young stages ....... ... ittt Jjaponiea

Euphysa aurata Forses 1848. About 4 mm high, higher than wide, bell-shaped, jelly thick, especially
in apical region; manubrium shorter than bell cavity; gonad encircling almost whole stomach; one tentacle,
moniliform. — Chile; Chefoo in China; Philippines; east coast of Malacca. Mediterranean and Adriatic
Sea; north-western Europe; northern Norway, Murman coast, and White Sea; west coast of Greenland;
Massachusetts Bay in North America; Patagonia. (RusseLn 1953 p. 90, Pl 3 fig. 2, text-figs. 35 £, 38, 39).

Euphysa telrabrachia BiceLow 1904. 4 mm high, about half as wide, with well developed, blunt apical
projection, lateral walls thin; manubrium spindle-shaped, about as long as bell cavity; mouth tube free of
gonad; one long tentacle with warts of nematocysts, and three short tentacles all alike. — Maldive Islands.
(BiceLow 1904 p. 251, PL 1 fig. 1).

Euphysa flammea (Lixko 1905). 12 mm high, 7 mm wide, bell-shaped, walls fairly thin; manubrium
about two-thirds as long as bell cavity, in whole length encircled by gonad; four tentacles with scattered
groups of nematocysts, all like in adult, but developed in succession, youngest stages with only one tentacle,
the others added successively. — Arctic, circumpolar; Ochotian Sea, Bering Sea, Vancouver Island region
in northern Pacific. In the Atlantic southwards to Newfoundland. (Kramp 1926 p. 19, PL 1 figs. 12-14).
Synonym: Sarsia flammea Lixko 1905, Hartrauvs 1907.

Euphysa japonica (Maas 1909). 8 mm high or more, cylindrical, walls fairly thick; manubrium broad,
barrell-shaped or cylindrical, as long as bell cavity, surrounded by gonad in almost entire length; tentacles
moniliform, all alike, also in voung stages. — Northern Japan; Kamchatka; Aleutians; Vancouver. (Maas
1909 p. 6, PL. 1 fig. 1; Kramp 1928 p. 30, figs. 2-7). Synonym: Sarsia japonica.

Doubtful species: Euphysa australis vox LunpDENFELD 1884 (Australia); Eyphusa sp. Ucnina 1927 (Japan);
see Krampr 1961 pp. 37, 38.
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Fig. 15. Euphysa tefrabrachia (from MAvYER).

Steenstrupia Forrrs 1846. Tubulariidae with a pointed apex and a well developed apical canal; with-
out exumbral nematocyst tracks; with one moniliform tentacle.

Steenstrupia nutans (M. Sars 1835). 5—6 mm high, 3—4 mm wide, with a high, conical apical projection
and a long, narrow apical canal; manubrium about as long as bell cavity, upon a short, broad gelatinous
peduncle; one moniliform tentacle, very long, and three rudimentary bulbs. — A doubtful record from
Bombay in India. Black Sea; Mediterranean and Adriatic Sea; north-western Europe, northwards to Lofo-
ten in Norway; south coast of Iceland. (RusseLr 1953 p. 84, PL 3 fig. 1, textfigs. 35 A-D, 36, 37 A-C). Syno-
nyms: rubra ForBes 1848, flaveola ForBrs 1848, lineata LruckarT 1856, cranoides HAECKEL 1864, galanthus
HaeckeL 1879.

Steenstrupia sp. Ucnina 1947 p. 300. Palao Islands, central Pacific. No description.

Hybocodon L. Acassiz 1862. Tubulariidae without pointed apical process to umbrella; with or without

exumbrellar nematocyst tracks; with umbrella at oblique angle; with one simple or compound marginal
tentacular bulb with 1-3 tentacles; remaining three perradial bulbs rudimentary.

Key to the Indo-Pacific species of Hybocodon.

1. One tentacle with terminal swelling; no exumbral tracks of nematocysts .............. . ... .. ......... forbesi
No terminal swelling on tentacle ... ... .. .. i et i et et e e 2
2. Without tentacles; one nematocyst band from base of longest radial canal ....................... alentaculatus
With 1-3 tentacles on tentacle bulb. ... ... . e e e e e 3
3. With five lines of nematocysts .. ... .. .. e e prolifer

Umbrella with scattered nematocysts; one tentacle, basal bulb small, between two large swellings of nemato-
41 1 T unicus
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Fig. 17. Euphysa japonica (from UcHIDA).

Fig. 18.

Hybocodon profiler L. Agassiz 1862. 4 mm high, 3 mm wide, bell-shaped; exumbrella with five meridional
nematocyst tracks, two of which issue from the tentacular bulb; stomach large, cylindrical, mounted upon
a short gelatinous peduncle, mouth surrounded by a ring of nematocyst batteries; gonad completely surround-

Fig. 19. Hybocodon prolifer, a without, b with medusa buds (from Pl Sh.).

ing stomach, leaving peduncle and mouth free; the tentacular bulb with one or more moniliform tentacles
and with medusa-buds, at least in immature stages. — Northern Japan, Kamchatka, Bering Sea, Aleutian
Islands, Vancouver. North-western Europe, Barents Sea, Iceland, west coast of Greenland, Newfoundland,
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Massachusetts Bay in America. (MayeEr 1910 p. 38, P1. 2 fig. 1, PL. 3 fig. 3, text-fig. 10; RusseLL 1953 p. 79,
Pl. 3 figs. 3-4, text-fig. 34).

Hybocodon unicus (BrRowNE 1902). 3 mm high, 2 mm wide, bell-shaped, umbrella margin slightly oblique;
exumbrella with scattered nematocysts, not arranged in lines; manubrium mounted upon a short peduncle;
stomach in almost whole length surrounded by gonad; one solitary tentacle, moniliform, on a very small
bulb placed between two large swellings of nematocysts on bell margin; no medusa buds. — Coasts of India.
Falkland Islands in south-western Atlantic. (Brow~NE & Kramp 1939 p. 273, PL. 15 figs. 2, 3).

Hybocodon atentaculatus UcHipa 1947. 23 mm high, 25 mm wide, globular, very thick walls, subumbrellar
cavity only 10 x 8 mm; manubrium flask-shaped; four radial canals asymmetrical in length; a short nematocyst

Fig. 20. Hybocodon unicus (from Fig. 21. Hybocodon atentaculatus
Brow~NE & Krawmp, redrawn by P. W.). (from UcHIDA). IFig. 22. Hybocodon forbesi (from UcHIDA).

band from base of longest radial canal tapering upwards on exumbrella; no tentacles. Systematic position
uncertain. — Sagami Bay, Japan. (Ucmipa 1947 b p. 333, fig. 1).

Hybocodon forbesi MaYER 1894. 3 mm high, ellipsoidal, oblique, of uniform thickness; no lines of nema-
tocysts on exumbrella; manubrium spindle-shaped, swollen; a single well developed tentacle at the base
of the longest radial canal, with a small basal bulb and a large terminal swelling with nematocysts, no medusa
buds; Systematic position doubtful. — Coasts of India, Vietnam and southern Japan. Bahamas and Tortugas,
Florida. (MayEer 1910 p. 42, P1. 1 fig. 8, PL. 2 fig. 3; Ucnipa 1927 p. 193, fig. 30; Narr 1951 p. 50, P1. 1 fig. 1).

Ectopleura L. Acassiz 1862. Tubulariidae with two or four simple tentacles; with eight longitudinal rows
of nematocysts on exumbrella, extending from the four tentacle bulbs to apex.

Key to the Indo-Pacific species of Ectopleura.

1. Gonad with four large, interradial sac-shaped pouches ..... ... ... .. . . .. .. . .. . iy saceulifera
Gonad simple, Ting-shaped. .. ..ottt it e e e et 2
2, With four equally developed tentacles .. ... ...ttt ittt ittt dumortieri
With two tentacles and two rudimentary bulbs . ... ... . i i e minerva

Ectopleura dumortieri (VAN BENEDEN 1944). 2-3 mm high, bell nearly spherical, gelatinous substance
very thick; manubrium short and blunt, apical canal sometimes present; mouth-rim with nematocysts;
eight longitudinal tracks of nematocysts, issuing in pairs from the four marginal bulbs, reaching apex; four
tentacles with large basal bulbs and with prominent nematocyst clusters on abaxial side. — Pacific coast
of Mexico; Chefoo in China, coasts of Vietnam and India. West coast of Africa; Mediterranean Sea; Portugal;
north-western Europe; North America from Cape Cod to South Carolina; Cape Frio in Brazil. (MaveR 1910
p. 68, PL 5 figs. 4, 5, PL. 6 figs. 1, 2; RusserLL 1953 p. 76, PL. 3 figs. 5, 6, text-fig. 33 A-C).

Ectopleura minerva MAYER 1900. 2.5 mm high, pear-shaped, with a well-developed, blunt apical projection;
manubrium pear-chaped, about two-thirds as long as bell cavity; a short, conical apical canal; eight tracks
of nematocysts on exumbrella; two tentacles and two small rudimentary bulbs, each tentacle with 6-9 nema-
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tocyst swellings on the abaxial side. — Coast of Malacca; Nicobars; Trivandrum Coast in India. Tortugas,
Florida. (Maver 1910 p. 70, PL 5 fig. 3).

Ectopleura sacculifera Kramp 1957. 3 mm high, slightly conical, jelly thick; exumbrella with eight nema-
tocyst tracks issuing in pairs from the four marginal bulbs, continued to apex along the edges of eight very
prominent ridges; manubrium half as long as bell cavity; the gonad sorrounds the stomach and has four
large interradial sac-shaped pouches; two opposite moniliform tentacles and two rudimentary marginal
bulbs. — Oftf Ecuador in South America. (Kramp 1957 pp. 7, 96, 105, PL 2 figs. 1-3).

Fig. 23. Ectopleura dumortieri Fig. 24. Ectopleura minerva (from Fig. 25. Eclopleura sacculifera (from
(from PIL Sh.). MavER, redrawn by P. W.). Kramp, redrawn by P. W.).

Euphysora Maas 1905. Tubulariidae with three short or rudimentary tentacles and one long tentacle which
differs from the others not only in size, but also in structure.

Key to the Indo-Pacific species of Euphysora.

1. With only one tentacle, very long and thin, with several bifurcated lateral branches; bell globular....... giganlea
With one long and three small or rudimentary tentacles ...... ... .. .. . i i, 2
2, Terminal end of principal tentacle twice bifurcated .......... ... ... . . . i 3
Principal tentacle unbranched . ... ... ... .. i e e e e e 4
3. Principal tentacle long, the four terminal branches each with a knob of nematocysts; opposite this a fairly long
D E L) 00 T 3 2 U fureata
Principal tentacle short, without knobs of nematocysts, the three other tentacles all alike, short ........ valdiviae
4. Principal tentacle moniliform, with numerous rings of nematocysts, the three other tentacles cone-shaped . annulafa
Principal tentacle with a single row of nematocyst Knobs . ... .. ... . .. i 5

5. Principal tentacle long, with an abaxial row of prominent nematocyst knobs; three other tentacles rudimen-

ALY oot i e a it aiie he hie eihh viae Bt G baTens e aih s alhd data b e dNed B b B i R e e i i abaxialis
The row of nematocyst knobs on principal tentacle adaxial or lateral ........... ... .. ..o, 6
6. Principal tentacle long, the row of nematocyst knobs adaxial ......... .. .. . i i, bigelowi
Principal tentacle short, with three lateral knobs of nematocysts and a large terminal knob .............. normani

Euphysora bigelowi Maas 1905. Up to 13 mm high, with pointed apex at the end of which is a collection
of small papillae; principal tentacle long, with several large nematocyst knobs in a unilateral, adaxial posi-
tion and a distinct terminal knob, the three other perradial bulbs each with a short, pointed tentacle without
nematocyst clusters. — Indo-Malayan Region, coasts of India, off the east coast of Africa; southern Japan
and Chefoo in China; north-east Australia. A record from Chile is probably erroneous. (Maas 1905 p. 7,
Pl. 1 figs. 1-3; Ucnipa 1927 p. 189, PL. 10 fig. 3, text-fig. 28).

Euphysora annulata Kramp 1928. 2 mm high, 1.4 mm wide, barrel-shaped, with thin walls and a pointed
apex with an apical canal; stomach wide, as long as bell cavity; principal tentacle long, moniliform, with
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Fig. 26. Euphysora bigelowi (from UcHIDA). Fig. 27. Euphysora annulata (from Fig. 28. FEuphysora normani (from BrROwNE,
Kramp, redrawn by P. W.), redrawn by P. W.),

numerous rings of nematocysts, three short cone-shaped tentacles, the one opposite the main tentacle longer
than the two others. — Sunda Strait; Madras in India; North-East Australia. (Krame 1928 p. 39, fig. 13).

Euphysora normani (BrRowNE 1916) 2.5 mm high, 1.25 mm wide; apical chamber high and conical;
principal tentacle with a large, sac-like bulb and with three lateral knobs of nematocysts projecting from the
tentacle, and a large terminal knob. — Indian Ocean north of Chagos Islands. (Brow~NE 1916 p. 174, PL
39 fig. 1, as Steenstrupia normani).

Euphysora abaxialis Kramp 1962. Up to 3 mm high and 2.4 mm wide; dome-shaped, the rounded apex
with a patch of small papillae; jelly thick, no apical canal; stomach almost entirely filling the bell cavity;
the principal tentacle long, mounted upon a large basal bulb and provided with numerous prominent clusters
of nematocysts in one row along the abaxial side; three other marginal bulbs quite rudimentary. — Indo-
Malayan Region. (Kramp 1962 p. 309, figs. 2-4).

Euphysora furcata Kramp 1948. Up to 8 mm high and 6.5 mm wide, with pointed apex and fairly thin
walls; stomach barrel-shaped, with broad, conical apical chamber; canals with large, vacuolated endoderm
cells; principal tentacle long, in terminal part twice bifurcated, with four knobs of nematocysts; opposite
this a fairly long, filiform tentacle, two lateral tentacles short and conical. — Oceanic; widely distributed in
the Indian Ocean and in the western Pacific, northwards to Japan, eastwards to Tahiti; recently also recorded
from Chile (FageTTI & Fiscuer 1964 p. 163). Widely distributed in the Atlantic Ocean between 40° N. and
40° S. (Kramp 1948 p. 19, PL 1 figs. 7, 8; Kramp 1957 pp. 5, 97, 125).

Euphysora valdiviae VANHOFFEN 1911. 6.5 mm high, 5 mm wide; with a large, conical apical chamber;
exumbrella with anastomosing tracks of nematocysts; principal tentacle short, twice bifurtated, without
clusters of nematocysts; three other tentacles short, conical, all alike. — West of Sumatra (VaNn6rrEN 1911
p. 198, figs. 2, 2 a; Kramp 1957 p. 5, discussion).

Euphysora gigantea Kramp 1957. Up to 26 mm high and wide, globular, jelly very thick, bell cavity very
narrow. Only one tentacle, very long and thin, carrying several bifurcated lateral branches separated by
long intervals. — Antarctic. (Krampe 1957 pp. 6, 98, PL. 1 figs. 3, 4).
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Fig. 29. Euphysora abarialis (from Kramp).

Fig. 31. Euphysora valdiviee (from VANHOFFEN). Fig. 32. Fuphysora giganlea (from Kramp, redrawn by P. W.).
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Euphysilla Kramp 1955. Tubulariidae without exumbrellar nematocyst tracks; with four equally devel-
oped tentacles with adaxial clusters of nematocyst; without a stomachal peduncle.

Euphysilla pyramidata Kramp 1955. Diameter 2.3 mm, about the same height; stomach pyramidal, with
a broad, quadrate base, completely surrounded by gonad; four tentacles, rather short and stout, each provided
with 57 prominent transversal clasps of nematocysts on their adaxial side and a spherical terminal knob;
no ocelli. — West of Madagasecar. Gulf of Guinea on the west coast of Africa. (Kramp 1955 p. 245, PL 1
fig. 1, PL. 2 fig. 3).

Euphysomma Kramp 1962. Tubulariidae without exumbrellar nematocyst tracks; with broad stomach
surrounded by a ring-like gonad circular in transverse section; mouth rim simple, studded with nemato-
cysts; with four hollow, perradial tentacles provided with abaxial clusters of nematocysts; without ocelli.

Fig. 33. Euphysilla pyramidata (from Kramp,
redrawn by P. W.). Fig. 34. Euphysomma brevia (from Kramp).

Euphysomma brevia (UcHipa 1947). About 1 mm high and wide, almost globular; manubrium as long as
bell cavity, bulged, voluminous; small, round mouth; four tentacles with conspicuous basal bulbs; tentacles
short, with 2—4 abaxial clusters of nematocysts and a terminal cluster. — Palao Islands and Vietnam. (Ucnina
1947 p. 299, fig. 1; Kramp 1962 p. 306, fig. 1). Synonym: Sarsia brevia Ucnina 1947.

Gotoea Ucnipa 1927. Tubulariidae with four radial canals, one well developed, hollow tentacle and threc
exumbrellar nematocyst pads at the bases of the radial canals without tentacles; no ocelli; manubrium
simple and without lips; gonad encircling stomach but with sausage-like processes in the interradii.

Gotoea typica Ucnipa 1927. 3.3 mm high, 2.8 mm wide, nearly pyriform, flat-topped; thin walls; manu-
brium large, about three-quarters as long as bell cavity; gonad with four interradial sausage-like, pendent
protuberances; one tentacle, about half as long as bell height, thick, with a round terminal knob. — Southern
Japan. (Ucnipa 1927 p. 195, fig. 31).

Gotoea similis Kramp 1959. About 3.5 mm high, 3 mm wide; similar to G. typica, but the tentacle is long
and thin, with a large terminal knob, and the perradial nematocysts pads much larger. — Bali; Madagascar
and Mozambique Channel. Atlantic Ocean near St. Helena. (Kramp 19594 p. 5, PL. 2 fig. 1).

Plotocnide WaGNER 1885. Tubulariidae with scattered nematocysts on exumbrella; with four solid tentacles,
each with a large terminal knob of nematocysts.

Plotocnide borealis WaGNER 1885. 3 mm high and almost as wide, apex rather thick, rounded; manubrium
about half as long as bell cavity, with a broad, dome-shaped apical chamber; without a peduncle; gonad a
thick ring; tentacle bulbs well developed; tentacles with solid endoderm and an oval terminal swelling
studded with nematocysts. — Arctic and subarctic, circumpolar; Kamchatka. (Yasunov 1939 pp. 108, 113,
figs. 1-4; Kramp 1942 p. 22, figs. 5, 6; Navumov 1960 p. 221 fig. 110). Synonym: Sarsia inabai UcHipa 1933.

Dana-Report No. 72, 1968 3
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Fig. 35. Gotoea typica (from UcHIDA). Fig. 37. Plolocnide borealis (from P1. Sh.).

Fig. 36. Goloea similis (from Kramp,
redrawn by P. W.).

Family Margelopsidae.

Anthomedusae without exumbrellar nematocyst tracks; with simple circular mouth without oral tentacles;
with gonads completely surrounding stomach; with four radial canals; with solid, moniliform tentacles in
perradial clusters on margin, or at different levels on exumbrella; without ocelli. Hydoids, where known,
aberrant pelagic tubularians.

Margelopsis HartLauB 1897. Margelopsidae with four perradial clusters of tentacles on bell margin.
Eggs develop into actinulae on manubrium.

Margelopsis australis BRowNE 1910. 1-3 mm high and wide, almost globular; manubrium cylindrical,
almost as long as bell cavity; gonad a globular swelling around middle portion of manubrium; four marginal
bulbs very small, each with two tentacles placed one behind the other. — Antarctic, apparently circumpolar.
(BrownE 1910 p. 11, PL 4 fig. 7; Vanudrren 1912 p. 356, Pl. 24 fig. 1). According to VANHOFFEN the ten-
tacles are not moniliform.

Margelopsis spp. GanapPaTl & NAGABHUSHANAM 1958 pp. 92, 94, — Vizagapatam Coast, India.

Climacocodon UcHipa 1924. Margelopsidae with pairs of tentacles at several levels; actinulae develop on
manubrium.

Fig. 38. Margelopsis australis (from Fig. 39. Climacocodon ikarii (from Fig. 40. Pelagohydra mirabilis (from
BrownE, redrawn by P. W.). UcHIDA). MAYER).
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Climacocodon ikarii Ucnipa 1924. 1.1 mm high, 0.6 mm wide; in each perradius seven short tentacles at
four levels. — Northern and southern Japan; Vietnam. (Ucuipa 1927 p. 197, PL. 10 fig. 5).

Pelagohydra DENDY 1902, Pelagic hydroid with medusa buds.

Pelagohydra mirabilis DExpy 1902. Medusa: 1 mm wide; four radial groups of marginal tentacles, each
with five tentacles, the median smallest; manubrium pyriform. Hydroid pelagic, medusae not seen free.
— New Zealand. (Dexpy 1902 p. 1, PL. 12; Maver 1910 p. 83, fig. 40 a).

Family Pennariidae.

Anthomedusae with a simple circular mouth; with four radial canals; with manubrium not extending
beyond umbrella margin; with gonad completely surrounding stomach; with four permanently rudimentary
tentacles, usually reduced to mere bulbs, with or without ocelli. Hydroids: Pennaria.

Fig. 41. Pennaria vitrea (from Acassiz & MAYER, Fig. 42. Pennaria armata (from Fig. 43. Pennaria grandis (from
redrawn by P. W.). @ male, b female. VANHOFFEN, redrawn by P. W.). Kramp, redrawn by P. W.).

Pennaria Gorporuss 1820. With the characters of the family. Remarks, see Dana Report 46 p. 93.

Medusae newly liberated from hydroid:

Pennaria adamsia voN LEDENFELD 1884. & 1.5 mm high, (0.7 mm wide; four perradial tentacles about
as long as diameter of bell, with well developed bulbs with minute ocelli. 2 1.5 mm high and wide; tentacles
rudimentary, without ocelli; bell cavity filled with eggs. — New South Wales, Australia (von LENDENFELD
1884 p. 595 PL 25 figs. 4548, Pl 26 fig. 49).

Pennaria rosea von LENDENFELD 1884. 2 mm high, 1 mm wide; manubrium with ripe gonads fills entire
bell cavity; four large rudimentary bulbs with external ocelli. —— New South Wales, Australia. (von LENDEN-
FELD 1884 p. 594, Pl. 24 figs. 40, 42).

Hydroids unknown:

Pennaria vitrea Acassiz & MaveEr 1899. 3 mm high, walls thick and rigid; manubrium flask-shaped in
3, ? with large, pyriform eggs grouped in four interradial clusters; four rudimentary tentacle bulbs; ocelli?
— Fiji Islands. (Acassiz & Maver 1899 p. 161, PL. 1 figs. 1, 2).

Pennaria armata VANHOFFEN 1911. 1.5-1.8 mm high and wide, globular, walls moderately thick; manu-
brium globular, half as long as bell cavity; two opposite large and two opposite small bulbs without trace of
tentacles, but all with an exumbral prolongation grasping around margin and terminating with an ocellus.
— Nias Island; Great Nicobar, Indian Ocean; Sandwich Islands, Pacific. (Vaxuorren 1913 p. 7, PL 1
fig. 4).

Pennaria grandis Kramp 1928. 5 mm high, 4.5 mm wide, barrel-shaped, walls thick; manubrium barrel-
shaped, 2/5 as long as bell cavity, mouth a wide, simple opening with a narrow, out-turned edge; four equ-
ally developed, narrow, perradial bulbs with prolongation grasping around bell margin; no ocelli. — Sunda
Strait. (Kramp 1928 p. 29, fig. 1).

e
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Codonida incertae sedis.

Pachycordyle Weismany 1883. Codonida without tentacles, radial canals or circular vessel; manubrium
surrounded by a ring-like gonad. Hydroid, where known, Pachycordyle. Degenerate forms, possibly of dif-
ferent origin.

Pachycordyle conica Kramp 1959. 1.2 mm high, 1 mm wide, somewhat conical, with thick walls and a
large, bluntly pointed apical projection; bell opening very large, velum extremely narrow; manubrium about

I'ig. 44, [Pachycordyle conica (from Knamp). IFig. 45. Pachycordyle globulosa (from Kramp).

as long as the bell cavity, slender, spindle-shaped, without a peduncle, in entire length surrounded by a male
gonad; a narrow apical canal reaches almost to the top of the apex. — Gulf of Panama. (Kramp 19595 p. 226,
fig. 3).

Pachycordyle globulosa Kramp 1959. About 1 mm high and wide, almost globular, with thick walls, evenly
rounded apically; velum very broad; manubrium broadly oval, 2/3 as long as the bell cavity, completely
filled with large, ripe eggs; a short cylindrical apical canal; no peduncle. — Philippines. (Kramp 19595 p. 225
fig. 1).

Pachycordyle lineata Kramp 1959. About 0.5 mm high and wide, egg-shaped, with thin walls, velum very
broad with a narrow opening, subumbrella with ten meridional grooves from bell margin almost to apex,

IYig. 46. Pachycordyle lineala. a lateral view, b oral view (from Kramp).

equidistant, in each groove a black line; manubrium without a peduncle, about as long as the bell cavity,
cylindrical, somewhat dilated in apical portion, with black pigmentation throughout the length. — Bali.
(Kravp 1959b p. 225, figs. 2 a, b).
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Family Zancleidae.

Anthomedusae with, or without, exumbrellar nematocysts confined to specialized tissue in form of oval
or club-shaped patches or elongated tracks; with simple circular mouth with or without oral tentacles; with
four radial canals (rarely bifurcated); with interradial gonads; with two or four hollow marginal tentacles,
each with abaxial stallked capsules (or cnidophores) containing nematocysts, or without marginal tentacles;
with or without ocelli.

Zanclea GEGENBAUR 1856. Zancleidae with exumbrellar nematocyst armature; without a brood-pouch
above stomach; without oral tentacles; with four simple radial canals; with 2-4 marginal tentacles with
filiform branches carrying nematocyst capsules; without ocelli.

Fig. 47. Zanelea costala (from Pl. Sh.). Fig. 48. Zanelea orientalis (from Fig. 49. Zanclea dubia (from Kramp).
BrowNE, redrawn by P. W.).

Zanclea costata GEGENBAUR 1856. Up to 3 mm high and wide; umbrella bell-shaped, jelly moderately
thick; exumbrellar nematocysts in oval or club-shaped patches immediately above marginal bulbs or elon-
gated meriodional tracks towards summit; manubrium shorter than bell cavity; gonads leaving mouth end
free; two opposite or four tentacles with elongated conical bases and with stalked capsules along their ab-
axial side. — Widely distributed in warm and temperate coastal waters. (MAaYEr 1910 pp. 87-90, PL 6 fig. 7,
Pl 7 fig. 5, PL. 8 figs. 2-7, text-figs.41-44; RusseLL 1953 p. 99, PL 4 figs. 1-3, textfigs. 43—48). Synonyms:
gemmosa McCrapy 1857, implexa ArLman 1864, cladophora A. Acassiz 1865.

Zanclea orientalis BrRowNe 1916, 2 mm high, 1.5 mm wide; rounded summit, thin walls; manubrium
cylindrical, half as long as bell cavity, gonads interradial swellings on nearly whole length of stomach; two
opposite tentacles and two rudimentary bulbs; four perradial patches of nematocysts upon bell margin,
without any groove or streak leading to them. — North of Chagos, Indian Ocean. (BrowNEe 1916 p. 176,
PL. 39 figs. 2, 3). Probably identical with Z. costata.

Zanclea dubia Kramp 1959. 1.5 mm high, with thick jelly, evenly rounded apically; manubrium very
large, completely filling the bell cavity, with four interradial gonads, each with two or three longitudinal
rows of large eggs; two large and two rudimentary marginal bulbs, but no tentacles. — Java Sea. (Kramp
1959 b p. 226, fig. 4). Provisionally regarded as a separate species.

Pteronema HAECKEL 1879. Similar to Zanclea, but with a brood-sac above stomach; no meridional tracks
of nematocysts upon exumbrella.

Dana-Report No. 72, 1968 4
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Ptleronema darwini Harcker 1879, 6 mm high, 4 mm wide, pyriform, with a pointed apex; stomach spindle-
shaped, with four simple lips; four radial canals with jagged edges; four tentacles, very long, with an abaxial
row of side-branches with terminal nematocyst knobs; no ocelli. — Australia. (Haecker 1879 p. 101, PL 7
figs. 1, 2).

Ctenaria HaeckeL 1879. Zancleidae with four bifurcated radial canals; with two feathered marginal
tentacles and simple, unbranched oral tentacles; eight adradial, meridional lines of nematocysts on exumbrella,
and a nematocyst track above the base of each marginal tentacle; an apical cavity above stomach.

Ctenaria ctenophora Harcker 1879. 6 mm high, 5 mm wide; bell three-fourths-egg-shaped. — Japan.
(Harcker 1879 p. 108, Pl 7 figs. 5-7).

FFig. 50. Pleronema darwini (from MAYER). IFig. 51. Clenaria clenophora (from MAYER).

Family Cladonematidae.

Creeping and swimming Anthomedusae; mouth with oral tentacles armed with nematocyst clusters;
with stomach with radial pouches; with variable number of radial canals, some bifurcated, some simple;
with gonads completely surrounding stomach; with variable number of hollow branching marginal tentacles,
each furnished with organs of adhesion; with ocelli.

Cladonema Dusarpin 1843. Cladonematidae with simple, unbranched oral tentacles; without an apical
cavity above stomach. The distinction between the species is uncertain.

Cladonema radiatum Dusarpin 1843. 4 mm high, 3 mm wide, with fairly thin walls and rounded apex;
manubrium about as long as bell cavity; 4 or 5 simple oral tentacles with a terminal knob of nematocysts;
gonad completely surrounding stomach, with 4-5 radial sac-like protrusions; 4 or 5 bifurcated radial canals,
or 8-10 more simple, or with some bifurcated and some simple canals; 8-10 marginal tentacles, each with
4-6 branches with clusters of nematoeysts and 1-4, usually 4, basal branches with adhesive organs; basal
bulbs each with an abaxial ocellus. — Japan. North-western Europe: Mediterranean; Black Sea; Florida,
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Bermuda and Bahamas. (Mayer 1910 pp. 99 and 101, PL 9 figs. 1, 2, 3, textfigs. 43-55; RusseLL 1953 p. 105,
figs. 49-51).

Cladonema californicum Hyman 1947. 2-3 mm wide, a little shorter than wide; manubrium longer than
bell cavity, carrying 6-7 gonads as rounded protrusions in a whorl; with 6 short oral arms; about 9 marginal
tentacles, each with one sucker-branch and 1-2 branches with nematocysts. — California. (Hymax 1947
p- 262, figs. 1-5).

Fig. 54. Cladonema myersi (from REEs). Fig. 55. Cladonema pacificum (from Naumov).

Cladonema myersi REgs 1949. Newly liberated medusa 0.7-0.8 mm wide; with 5-6 radial canals; ten-
ltacles much branched — California. (REes 1949 pp. 861-5, figs. 1-4; Naumov 1960 p. 227, PL 29 fig. 5,
textfigs. 114-117. |

Cladonema pacificum Navmov 1955. Up to 2 mm high and 2.2 mm wide; manubrium about as long as
bell cavity, with six radial protrusions and with 6 spherical oral tentacles; gonads along entire length of
stomach; three simple and six paired radial canals issuing directly from base of stomach; 9 marginal ten-
tacles much branched. — Saghalin Island. (Naumov 1955 p. 24, figs. 6-8).

Family Eleutheriidae.

Creeping Anthomedusae with continuous or broken thickened ring of nematocysts around umbrella margin;
with simple circular mouth without oral tentacles; with variable number of radial canals which may or may
not branch; with gonads on subumbrellar surface or in special dorsal brood pouch; with variable number of
hollow, bifurcating marginal tentacles, each furnished with an organ of adhesion; with abaxial ocelli. Velum
well developed.
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Staurocladia Harrraus 1917. Eleutheriidae without a brood pouch above stomach; gonads well developed,
in ectodermal interradial pockets around stomach, sexes separate; asexual budding may occur; with six or
more radial canals; with numerous marginal tentacles, increasing in number with age, bifurcated, lower
branch with a terminal adhesive disk, upper branch with one terminal and several other clusters of nemato-
cysts. The distinction between the species is uncertain (see Kramp, in “Dana’ Reports 46, 1959, p. 97).

Key to the Indo-Pacific species of Staurocladia.

1. The nematocyst clusters on upper branch of tentacles all lateral in position .................. ... ....... 2
Aboral side of tentacles with clusters of nematocysts. ... ... ... e e 3
2. Lateral clusters 5-6 pairs; marginal ring of nematocysts discontinuous ....... ... .. .. .. ... ... ... hodgsoni
Up to 8 or 9 pairs of lateral clusters; marginal ring of nematocysts (where described) continuous charcoli + kerguelensis
3. Nematocyst clusters on oral as well as aboral side of tentacles ........... ... .. ... .. iiuririmuneunenin. 4
Oral side of tentacles without clusters of nematocysts ....... ... ittt 5
4. One aboral and two lateral clusters .. ... .. ... ... .. ... ittt it acuminata
No lateral clusters, aboral clusters meridional in position ......... .. .. . . .. . . i iiiiiannnn haswelli
5. One cluster on aboral side and two lateral opposite, ........ ... iiiiiiiiiin i, bilateralis
Clusters only on aboral side of tentacles ........ ... .. ... it et 6
6. Clusters in one meridional line .. ... ... ... .. . . it et e oahuensis
Clusters in two alternating lines ... ... i i i ittt it ettt e alternata

Staurocladia hodgsoni (BrRownEe 1910). Diameter 1.5-2 mm; 6-11 radial canals; 20-32 tentacles, upper
branch, when stretched, about as long as lower; no continuous ring of nematocysts, but patches of nemato-
cysts on the basal portion of the tentacles; 5-6 lateral clusters of nematocysts. -—— Antarctic: McMurdo Sound,
South Georgia, Graham Land. (BrRowNE 1910 p. 28, Pl 3 figs. 1-4).

Staurocladia charcoti (BEpoT 1908). 1 mm high, 4 mm wide; about 10 radial canals; about 35 tentacles,
upper branch with about 9 pairs of nematocyst clusters, laterally situated, and a terminal cluster; uncertain
whether the marginal ring of nematocysts is continuous or interrupted. — Graham Land in Antarctic. (BEpor
1908 p. 1, PL 1).

Staurocladia kerguelensis (GiLcHRisT 1918). Diameter up to 5.5 mm, commonly 1-2 mm; 6-10 radial
canals; 20-60 tentacles, upper branch shorter than lower; up to 8 pairs of nematocyst clusters, laterally
placed; marginal ring of nematocysts continuous. — Kerguelen Island. (VaNu6érFren 1911 p. 201, PL. 22 figs.
1, 2, textfig. 5, as Eleutheria vallentini; LENGERICH 1920 pp. 527-529, figs. 1-10, as E. vallentint).

Staurocladia acuminata (Epmonpson 1930). 0.8 mm wide; radial canals?; up to 24 tentacles; two nematocyst
clusters on upper side of tentacle, one on lower side and one on each side, laterally. — Hawaii; Japan. (Ep-
MONDSON 1930 p. 9 fig. 4 a, b).

a

Fig. 57. Tentacles of Stauroecladia, a charcoli, b hodgsoni
IFig. 56. Staurocladia hodgsoni (from BrowNE). (from Krawmp).
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Staurocladia haswelli (Brices 1920). 1.2 mm wide; up to 31 tentacles, upper branch shorter than lower;
nematocyst clusters meridionally, two to three on upper side and one on lower side; medusa-buds on bell
margin. — Port Jackson, Australia. (Brices 1920 p. 97, PL. 17 figs. 1-5).

Fig. 59. Slaurocladia acuminata (from EpMuNDsoN).

b from LLENGERICH).

Fig. 60. Staurocladia haswelli (from Briggs, redrawn by E. L.). Fig. 61. Staurocladia bilateralis (from EDpDMUNDSON).

Staurocladia bilateralis (Epmonpson 1930). Diameter 0.6 mm; about 12 tentacles, upper branch a little
longer than lower; nematocyst clusters on tentacle, one meridional on upper side, two laterally opposite each
other, proximal of the meridional cluster; budding. — Hawaii. (Epmonpsonx 1930 p. 8, fig. 3 a, b).

Staurocladia oahuensis (Epmonpson 1930). Diameter 0.5 mm; eight radial canals; up to 18 tentacles, upper
branch longer than lower; nematocyst clusters meridional, two on upper side, none on underside; propaga-
tion by sagittal division. — Hawaii; Chile. (Epmonpson 1930 p. 3, figs. 1 a, b, 2 a-d).
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Staurocladia alternata (Epmoxpsonx 1930). Diameter 0.8 mm; margin of umbrella overhanging base of
tentacles; eight radial canals; up to 13 tentacles, upper branch a little longer than lower; six clusters of nema-
tocysts in two alternating lines, only on upper side. — Hawaii. (Epmonpso~ 1930 p. 10, fig. 5 a, b).

Fig. 62. Staurocladia oahuensis (from EDMUNDSON). Fig. 63. Staurocladia alternata (from EpMUNDSON).

Family Cytaeididae.

Anthomedusae with simple circular mouth; with simple unbranched oral tentacles; with interradial
gonads; with four simple radial canals; with four solid marginal tentacles; without ocelli.

Cytaeis Escuscnortz 1829. Cytacididae with four or more simple, unbranched oral tentacles. Only one
species of a fully developed medusa is known with certainty, but a number of Podocoryne-like hydroids with
newly liberated medusae or with medusoid gonophores are described by Rees (1962) under the names
C. uchidai (new name for C. japonica Komar 1931), C. nuda, C. nassa, C. niotha, and C. indica.

Cytaeis tetrastyla Escuscrnortz 1829. 6 mm high, 5 mm wide; stomach very large, numerous medusa-
buds on upper half; 8-32 oral tentacles each with a terminal cluster of nematocysts; tentacle bulbs large,
pyriform, on exumbrella above the tentacles. — Generally distributed in tropical and subtropical waters,
partly oceanic. (MAYER 1910 p. 133, figs. 71-73, as C. atlantica). Numerous synonyms.

Cylaeis vulgaris Acassiz & Maver 1899, 5 mm high, 3.5 mm wide; stomach oval or spindle-shaped, 1/2-

Fig. 64. Cylaeis telrastyla (from BicELow, redrawn by P.W.), Fig. 65. Cytaeis vulgaris (from Acassiz & MAYER, redrawn by P.W.).
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2/3 as long as bell cavity; short peduncle in young medusac; four interradial, horse-shoe-shaped gonads, with
the concavity turned upwards; 32 oral tentacles; tentacle bulbs large, no ectodermal swellings. — Fiji Islands
(Acassiz & Maver 1899, p. 161, PL 2 figs. 3-5). The medusa from the Fiji Islands may be a valid species,
all other records are C. felrastyla.

Family Clavidae.

Anthomedusae with mouth with four lips with continuous row of nematocyst clusters along margin; with
interradial gonads; with four simple radial canals; with numerous solid marginal tentacles, not grouped in
clusters; with adaxial ocelli.

Turritopsis McCrapy 1856. Clavidae in which the walls of the four radial canals, above stomach, consist
of highly vacuolated endodermal cells forming a peduncle for the stomach.

I

|

Iig. 66. Turritopsis nulricula (from Pl Sh.). Iig. 67. Oceania armala (from MAYER).

)
DS SRR

Turritopsis nutricula McCrapy 1856, 4--11 mm high and wide, bell-shaped, walls uniformly thin; stomach
large, cross-shaped in fransverse section; 80-90 marginal tentacles. — Western Pacific from Japan to New
Zealand; Indian Ocean; Red Sea. Mediterranean; eastern Atlantic from the Gulf of Guinea to the North
Sea; western Atlantic from Brazil to Cape Cod. (MaveEr 1910 p. 143, PL. 14 figs. 10-13, P1. 15 figs. 10-13,
textfigs 77-79; RusseLr 1953 p. 115, PL 5 figs. 1-5, PL 29 figs. 1-3, textfigs. 54-56).

Turritopsis lata LENpENFELD 1884. 3.5 mm high, 3 mm wide; with a low, dome-like, apical projection;
manubrium on a gelatinous peduncle; proximal parts of radial canals vacuolated; stomach spindle-shaped,
2/3 as long as bell cavity; four recurved lips with stalked nematocyst warts; 60—130 marginal tentacles. — New
South Wales, Australia. (LENDENFELD 1884 p. 588, PL 22 figs. 36, 36 a). Examination of type-specimen has
shown that this is a valid species (Kramp 1953 p. 310).

Oceania KO6LLIKER 1853. Clavidae with manubrium upon a simple, solid gelatinous peduncle, not vacuo-
lated.

Oceania armata KOLLIKER 1853. 8-10 mm high and wide, pyriform, flat-topped, with uniform, thin walls;
stomach flask-shaped, cruciform in transverse section, upon a short, pyramidal peduncle, not vacuolated;
60—-100 marginal tentacles, densely crowded. — Coastal waters in tropical and subtropical parts of the Paci-
fic and Indian oceans. Mediterranean; eastern Atlantic from Portugal to Cape Verde; the Azores; West-Indies.
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Family Hydractiniidae.

Anthomedusae with mouth with four simple or branching lips armed with terminal clusters of nema-
tocysts; with gonads either only on interradial walls of stomach, or on proximal portions of radial canals
as well; with four, eight or more solid marginal tentacles; with or without ocelli.

Podocoryne M. Sars 1846. Hydractiniidae with four or more simple marginal tentacles, not in groups;
with four or eight simple or slightly branched mouth-arms which are dilatations of the mouth-rim.

Key to the Indo-Pacific species of Podocoryne.

1. Mouth-arms divided; numerous marginal tentacles; with adaxial ocelli ............ ... .. ... oo, ocellata
With four simple mouth-arms, each with a terminal cluster of nematocysts; rarely more than eight tentacles;

8 0T 0 2
2. Stomach with medusa DUds. . .. ... . i i e et e e e e e 3
Nomedusa Duds . ... ... i i e e i e 4
3. With four marginal tentacles all alike ... ... ... . ... ..t et minima
With two long and two short tentacles ...... ... .. . it i i ittt simplex
4. Umbrella with a bluntly conical apical projection; stomach on a distinct peduncle; four long tentacles . ... apicata
No apical projection; no peduncle; 4-8 (rarely 16) tentacles ........... ... . i i, carnea

Podocoryne ocellata (Acassiz & MAYER 1902). 4 mm high and wide, bell-shaped with flat top, walls thin;
Manubrium half as long as bell cavity; mouth-arms divided four times; four interradial gonads; about 50
short, stifl tentacles, each with a prominent, adaxial ocellus. — Paumotus, South Pacific Ocean. (MavER
1910 p. 153, fig. 83, as Lymnorea ocellata).

Podocoryne minima (Trinct 1903). 0.3-1 mm high; medusa-buds on stomach; stomach short, on short
peduncle; four simple mouth-arms; four marginal tentacles. — Chefoo, China. Mediterrancan; English
Channel; Brazil. (RusseLL 1953 p. 134, figs. 63, 64; Cuow & Huang 1958 pp. 176, 189, flgs. 10, 11).

Podocoryne simplex Kramp 1928. 0.75 mm high and wide, dome-shaped, walls thin; stomach on short
peduncle, barrel-shaped, circular in cross-section; four simple mouth-arms; medusa-buds on stomach;

Fig. 68. Podocoryne ocellata (from MAYER). Fig. 69. Podocoryne minima Fig. 70. Podocoryne simplex (from
(from PI. Sh.). Kramp, redrawn by P. W.).
gonads surrounding stomach in its whole length; four marginal tentacles, two larger, two smaller. — Japan;

Palao Islands in Central Pacific. (Kramp 1928 p. 45, fig. 20).

Podocoryne apicata Kramp 1959. Up to 1.2 mm high, somewhat higher than wide, dome-shaped or slightly
conical, with a bluntly conical apical projection; stomach barrel-shaped, on a distinct peduncle of varying
length, with four interradial gonads completely covering stomach in its entire length; the stomach with its
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Fig. 73. Podocoryne bella (from HAaND).

Fig. 72. Podocoryne carnea (from PL. Sh.).

Fig. 71. Podocoryne apicata (from Kramp).

peduncle about half as long as the bell cavity; with four small, simple mouth-arms; four long marginal
tentacles with fairly large basal bulbs; each tentacle with a large, circular patch of orange-red pigment on
its abaxial side. — Malacca; Gulf of Siam; Vietnam. (Kramp 1959b p. 228, fig. 5).

Podocoryne carnea M. Sars 1846. Size varying, 1-3.5 mm, in different localities; manubrium flask-shaped;
no peduncle; four short, simple mouth-arms; gonads interradial; no medusa-buds; 4-8 (rarely up to 16)
marginal tentacles. — North-western Europe; Iceland (hydroid only); Mediterranean Sea; Black Sea;
cast coast of North America; South Africa (hydroid). Hydroid with newly liberated medusa described from
the coast of Chile as P. carnea var chilensis, Kramp 1952 p. 4, figs. 1, 2. (RusseLL 1953 p. 121, PL 6 figs. 2, 3,
textfigs. 57 A, B, 59 B).

Podocoryne bella Hanp 1961. Hydroid living on the Pigfish, Congiopodus leucopaecilus, medusa-buds with
up to 8 tentacles not seen liberated. — Otago harbour, New Zealand. (Hanp 1961 pp. 91-94, fig. 1).

Family Rathkeidae.

Anthomedusae with mouth with four lips elongated to form oral arms with terminal, usually also lateral,
clusters of nematocysts; with or without medusa-buds on stomach walls; with four (rarely eight) radial
canals; with solid marginal tentacles arranged in eight groups; without ocelli.

Rathkea BranpT 1838. Rathkeidae with four radial canals; the four corners of the mouth drawn out so
as to form four oral arms with clusters of nematocysts.

Fig. 74. Ralhkea octopunctata (from Naumov). Fig. 75. Rathkea rubence (from NAIR).
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Rathkea octopunctata (M. Sars 1835). 3--4 mm high, 2-4.5 mm wide; pyriform with solid apical projection;
stomach short, four-sided, on a well developed peduncle; gonads completely surrounding stomach; with
medusa-buds on the stomach before maturation of the gonads; mouth with four lips with 1-2 pairs of nema-
tocyst knobs, when adult with 3-5 marginal tentacles in cach perradial, three in each interradial group.
— Chefoo in China, Japan, Kamchatka, Aleutian Islands, Bering Sea; Alaska; north coast of U.S.S.R..
Mediterranean Sea; north-western Europe, Iceland, Greenland, Newfoundland, New England, Bermudas.
(Maver 1910 p. 177, PL 20 fig. 11; RusseLL 1953 p. 137; PL 7 figs. 3, 4, textfigs. 65 A-E, 66, 67 A, B).

Rathkea rubence Nair 1951. 1.5 mm high, 1 mm wide, top flatly rounded; perradial corners of mouth
swollen lobes with nematocysts, mouth pistils absent; no medusa-buds; 3-4 tentacles in each group. — Tri-
vandrum Coast, India. (Namr 1951 p. 54, PL. 1 figs. 2, 3).

Octorathkea Ucnipa 1927. Rathkeidae with eight radial canals and eight marginal clusters of tentacles;
manubrium four-sided with four lips, no oral arms.

Octorathkea onot Uctmipa 1927. 1.5 mm high and wide; gonads not developed; marginal tentacles 5 in
each perradius, 3 in each interradius. — Takashima in southern Japan. (Ucuipa 1927 p. 226, fig. 42).

Fig. 76. Ocforathkea onoi (from UcHIDA).

Family Bougainvilliidae.

Anthomedusae with simple tubular mouth with simple or dichotomously branching oral tentacles inserted
above the mouth opening; with four radial canals; gonads interradial or adradial, or completely surrounding
stomach; with two, four or more solitary marginal tentacles, or with four or eight large marginal bulbs each
with a group of solid tentacles; with or without ocelli.

Key to the genera of Bougainvilliidae.

1. Oral tentacles simple, unbranched .. ... ... ... it e it ettt e ettt 2
Oral tentacles dichotomously branched. .. ... ... . e e 3
2. Marginal tentacles solitary or in eight unequal groups .. ... ...ttt ittt Lizzia
Marginal tentacles in eight groups, all alike with same number of tentacles ............................ Lizzella
3. Marginal tentacles SOlitary . ... ... ..t i i i e i i e e et s Thamnostoma
Marginal tentacles in four or eight groups .. ... ... i e 4
4. Marginal tentacles in 8 Groups . ... ... e e e 5
Marginal tentacles in 4 GrOUPS .. ... ..ttt ettt e e e e 6
5. Marginal groups of tentacles cleft .. ....... ... ... . i e Chiarella

Marginal groups of tentacles uncleft ............ ... . . . i i Kollikerina



6. In each group a median pair of club-shaped tentacles ........ ... .. . i iiiiinnnnann Nemopsis
Marginal tentacles all alike .. ... ... . i e e e e, Bougainvillia

Lizzia. ForBes 1846. Bougainvilliidae with simple, unbranched oral tentacles; gonads surrounding stomach;
with eight marginal bulbs, each with one simple tentacle, or with more tentacles on the perradial than on
the interradial bulbs; with a stomachal peduncle; medusa buds develop upon the stomach; no ocelli.

Lizzia gracilis (MayeEr 1910). 3 mm wide, a little broader than high, with slight apical projection; stomach
small, on a slightly developed peduncle; four perradial and four interradial oral tentacles; medusa-buds
on stomach; eight stiff marginal tentacles, upward curled, on large basal bulbs. — Malayan Archipelago;
Philippines; Fiji Islands. Florida on the east coast of North America. (Maver 1910 p. 141, PL. 16 figs. 1-3;
Kramp 1965 p. 14, young stages).

Lizzella HaeckeL 1879. Bougainvilliidae with simple, unbranched oral tentacles; with eight marginal
bulbs all alike, having same number of tentacles. Systematic position uncertain.

Lizzella octella HaeckieL 1879. 15 mm high, 10 mm wide, egg-shaped; stomach spherical or nearly cubical,
a conical peduncle as long as stomach; eight simple oral tentacles; gonads four feather-shaped leaves in the
stomach wall; eight marginal bulbs each with cight large tentacles. — Japan. (HaeckeL 1879 p. 84; MaYER
1910 p. 180; Ucuipa 1927 pp. 146, 230, ? juv. of Spirocodon saltatrix).

Thamnostoma HatckerL 1879. Bougainvilliidae with four or eight (or more) solitary marginal tentacles
and four branched oral tentacles above the mouth; gonads interradial.

Thamnostoma macrostomum HaeckeL 1879. 8 mm high and wide, cubical; stomach globular, no peduncle;
mouth tube three times as long as stomach, extending beyond velar opening; four oral tentacles divided
6-8 times; four gonads; eight similar marginal tentacles with ocelli. — Singapore. (MaYER 1910 p. 153, as
Lymnorea macrostoma).

Bougainvillia Lessonx 1836. Bougainvilliidae with four radially placed clusters of marginal tentacles, the
tentacles of each cluster being all of one kind and similar in structure; with four perradial, dichotomously
branching oral tentacles.

Key to the Indo-Pacific species of Bougainvillia.

1. With a well developed, distinct, gelatinous gastral peduncle .......... ... ... . o ., 2
Peduncle absent or weakly developed ......... ... i e e e 4
2. Peduncle narrow; gonads interradial, on lateral walls of stomach ............. ... .. .. oo it 3
Peduncle broadly conical; gonads extending upwards along perradial sides of peduncle ............. macloviana
3. Oral tentacles divided twice; two tentacles in each marginal bulb ....... ... ... ... .. .. .. ... ... bitentaculala
Oral tentacles divided 4-5 (7) times; 11-15 (22) tentacles in each marginal bulb; ocelli large, round .. superciliaris
4. Gonads perradial (!); 50-60 tentacles in each marginal bulb ................ ... . ... .. ... mulltitentaculata
Gonads adradial or interradial. . ... ... i e e e 5
5. Gonads eight adradial.......... ... i i e e s 6
Gonads four interradial ... ... ... ...ttt i e e e et i e e 8
6. Oral tentacles with long basal trunk, divided 4-6 times; ocelli fine transverse lines on basis of marginal ten-
T britannica
Basal trunk of oral tentacles short . ... ... i e e e 7

7. Marginal bulbs broader than interspaces, each with 20-30 (40) tentacles; oral tentacles divided 5-6 times principis
Marginal bulbs epaulet-shaped, each with 15-20 tentacles; oral tentacles divided 6-8 times; the eight gonads

distinctly separated . ... ... i e e e e e e e fulva
8. Without ocelli; marginal bulbs each with 5-7 tentacles ......... ... ... i i, muscoides

Ocelli present . .. vt iiiii i i i ittt iiaaa 65 #0s bed BN eg s b e Wi Gy Steniat e 9
9. Stomach particularly broad and flat, quadrangular; marginal bulbs with 10-13 tentacles; oral tentacles divided

5-6 times immediately from base .......... .. i e e e e platygaster

Stomach not particularly flat; basal trunk of oral tentacles fairly long .............. .. .. .. oo i, 10

10. Marginal bulbs with up to 60 tentacles; oral tentacles divided up to 7 times ................ ... ... ... involula
Marginal bulbs with 2—4 (rarely more) tentacles; oral tentacles divided 1-2 (rarely slightly more) times; male
gonads extending cross-wise on subumbrella . ... ... ... . . e ramosa
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Bougainvillia macloviana Lisson 1843. 15 mm high, 13 mm wide, cylindrical, with fairly thick walls and
rounded top; manubrium on a broad conical peduncle; oral tentacles with very short trunk divided 5-7
times; gonads extending along perradial lobes of stomach upwards on peduncle; marginal bulbs V-shaped,
each with 35-65 tentacles in double row; ocelli yellow, red or brownish-black. — Antarctic and subantarctic,
probably circumpolar. North Sea in north-western Europe. (BrRowNE & Kramp 1939 p. 284, Pl 14 fig. 6,
Pl. 15 figs. 7-14; Vannvccr & Rees 1961 p. 69).

Bougainvillia bitentaculata Ucnipa 1925. 1 mm high, 0.8 mm wide; oral tentacles short, divided twice;
gonads interradial, large, ovoid; only two large tentacles in each perradius; one black ocellus just above
and between the tentacle bases. — Japan. (Uchipa 1925 p. 84, fig. 10; Vannvcaer & Rees 1961 p. 60).

Bougainvillia superciliaris (L. Acassiz 1849). 7-10 (12) mm high and wide, almost globular, walls very
thick; stomach short, on broad base, cross-shaped in section, on well-developed peduncle of about same

Fig. 78. Bougainvillia macloviana Fig. 79. Bourgainvillia bilentaculala Fig. 80. Bougainvillia superciliaris
(from PL Sh.). (from UcHIDA). (from PL Sh.).

width as stomach; gonads interradial, almost quadratic, on stomach walls only; oral tentacles with short,
thick basal trunk, divided 4-5 (rarely 6-7) times, branches short; marginal bulbs crescent-shaped, less than
half as wide as interradial spaces, each with 11-15 (up to 22) tentacles; ocelli large, round, black; planulae
developing on stomach walls. — From arctic waters southwards to southern Japan. In North Atlantic as far
south as Woods Hole in North America and north-western Europe. (MAYER 1910 p. 162, P1. 17 fig. 1, text-
figs. 87, 88; RusseLL 1953 p. 169, textfigs. 83 A, B, 84 A, B, 85 A-C; Vannvcar & Rees 1961 p. 85).

Bougainvillia multitentaculata FoersTer 1923. 10 mm high and wide, rounded at the top, gelatinous
substance quite thick; a low, broad peduncle; gonads probably interradial, but placed along perradial sides
of the stomach and the low peduncle; oral tentacles divided 6-7 times; marginal bulbs like a wide, inverted
V, each with 50-60 short tentacles; ocelli brown, in a zigzag row. — Vancouver, British Columbia. (FOERSTER
1923 p. 245, PL 2 fig. 7, PL. 3 figs. 1, 2; Vannvccr & Rees 1961 p. 75).

Bougainvillia britannica ForpES 1848. 6-8 mm high, globular, walls thick, bell cavity spacious; no peduncle;
manubrium short and broad, cross-shaped in cross-section; oral tentacles with long basal trunk, in distal
part divided 4-6 times, with small terminal knobs; gonads adradial; marginal bulbs about half as broad
as intervals, usually with 1217, sometimes up to 30 thin tentacles; ocelli a fine transverse black line across
the basal part of each tentacle. — Chefoo, China (Cnow & Huane 1958 pp. 177, 189, PL 1 figs. 8, 9). North-
western Europe; Gulf of Maine in North America; southern Iceland. (MavER 1910 p. 161, PL 17 fig. 8; Rus-
sELL 1953 p. 158, PL 8 figs. 2, 3, PL. 9 figs. 1-3, textfigs. 75 A, B, 77 A, B, 78 A, 79 A; Vannvuccr & Rees 1961
p- 61).

Bougainvillia principis (STEENSTRUP 1850). 10 mm high and wide, globular, jelly moderately thick; manu-
brium without peduncle, short and broad, with deep interradial furrows; oral tentacles short, divided 5-6
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times, almost from base; gonads adradial, swollen; marginal bulbs wider than interspaces, each with usually
20-30, up to 40 tentacles in a single row; ocelli black, on adradial surface of the bulb. — Chefoo, China
(Cuow & Huane 1958 pp. 177, 189, PL 2 figs. 12, 13). North of Alasca. Barents Sea; north-western Europe;
Iceland; West-Greenland. (RusserLr 1953 p. 164, Pl. 8 fig. 4, textfigs. 76 A, B, 78 B, 79 B; Vannvcct & REEs
1961 p. 79).

Bougainvillia fulva Acassiz & MAYER 1899. Up to 14 mm high and 11 mm wide, usually smaller, cylin-
drical with flatly rounded top, bell-walls thick; manubrium about half as long as bell cavity, no peduncle;

Fig. 81. Bougainvillia mullitenlaculala
(from FFOERSTER). Fig. 82. Bougainvillia britannica (from PL. Sh.). Fig. 83. Bougainvillia principis (from Pl1. Sh.).

a b
Fig. 84. Bougainvillia fulva (a from Maas, b from Kramp, redrawn by E. L.).

oral tentacles divided 6-8 times, basal trunk usually short; eight adradial gonads distinctly separated; mar-
ginal bulbs fairly narrow, each with 15-20 short tentacles; ocelli small, black, on the base of the tentacles.
Medusa-buds may occur on stomach in eight meridional rows of clusters. — Tropical parts of the Indian
and Pacific oceans. (Acassiz & Maver 1899 p. 162, PlL. 2 fig. 6; Maas 1905 p. 10, PL 1 fig. 8, Pl. 2 figs. 9-10;
Kramp 1928 p. 47, figs. 21-23; Vannvcer & Rees 1961 p. 65).

Bougainvillia muscoides (M. Sars 1846). 4-5 mm high and wide, oval, walls not very thick; a peduncle
may be indicated; manubrium fairly small; oral tentacles divided 4-5 times, basal trunk short but distinet;
gonads interradial, well separated in the perradii but without interradial furrows; marginal bulbs small,
triangular with 5-7 tentacles; no ocelli. — Vancouver in British Columbia; Gulf of Siam. North-western
Europe. (MAYER 1910 p. 168, fig. 91; Kramr & Damas 1925 p. 256, figs. 8-12; Vannvucct & REgs 1961 p. 74).
Synonym: Bougainvillia nordgdrdi BRowNE 1903).
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Bougainvillia platygaster (HaeckeL 1879). 12 mm high and wide, cubical, with thick walls and flat top;
no peduncle; manubrium quadrangular, very flat, being four times as wide as high; oral tentacles short,
divided 5-6 times immediately from base; gonads interradial; marginal bulbs triangular, with 10-13 ten-
tacles; ocelli crescent-shaped. Medusa-buds produced either directly from stomach walls or from polypoid
structures issuing from stomach walls and provided with mouth and tentacles. — Widely distributed in the
tropical parts of the Atlantic and Indian oceans and in the Malayan Archipelago; Fiji Islands. (Kramp 1957
p. 9, PL 3 figs. 1-6; Vannvccr & Rees 1961 p. 78).

Bougainvillia involuta Ucnipa 1947. Up to 4 mm high and 4.5 mm wide, jelly thick; manubrium with a
short peduncle; gonads interradial, united in large specimens; oral tentacles divided up to 7 times, apparently
with short basal trunk; in larger specimens the marginal epaulettes cover the larger part of bell margin,

IFig. 86. Bougainvillia platygaster, aboral view of
Fig. 85. Bougainvillia muscoides stomach with medusa-buds and polypoid buds Fig. 87. Bougainvillia ramosa
(from PL Sh.). (from KraMmr, redrawn by P. W.). (from PL. Sh.).

each with up to 60 tentacles, with ocelli. — Palao Islands in western Pacific; Chile. (Ucnipa 1947 a p. 301,
fig. 4).

Bougainvillia ramosa (van BENEDEN 1844). 2-3.5 mm high and wide, semiglobular, jelly fairly thick;
manubrium short, oral tentacles divided 1-2 times (rarely 3-6); four interradial gonads, in ¢ globular, in
8 prolonged along the perradial sides of a low and broad peduncle; marginal bulbs small, with 3-5 (rarely
6-7) long tentacles; ocelli black, round. — East Australia (the hydroid in Australia, Amboina, China and
Japan). North-western Europe, Mediterranean, Black Sea, West Africa, New England, Brazil. (RusseLL
1953 p. 153, PL 8 fig. 1, PL 9 figs. 4, 5, textfigs. 74 A-C; Vannvcar & REEs 1961 p. 82).

Doubtful species of Bougainvillia.

Bougainvillia bougainvillei Branpr 1835. 9 mm high, somewhat higher than wide, moderately thick
walls; manubrium small, oral tentacles divided 4 times, without terminal knobs (!); gonads interradial;
about 15 tentacles in each marginal bulb, with ocelli. — Bering Sea. (Hartraun 1911 p. 159, fig. 140).

Bougainvillia prolifera (voN LENDENFELD 1884). 3 mm high, 2.5 mm wide, dome-like; manubrium small,
nearly cubical; oral tentacles simple, unbranched; medusa-buds on sides of the stomach; marginal bulbs
large, “‘scrotum-shaped”, with 5 tentacles; ocelli? — New South Wales, Australia. (LENDENFELD 1884 p. 589,
Pl. 23 figs. 38, 39; Vannvccr & REes 1961 p. 80).

Bougainvillia trinema (voN LENDENFELD 1884). 3 mm wide, oval; manubrium small, oral arms end in
three branches; gonads not developed; marginal bulbs small, with 3 tentacles. — Sydney harbour, Australia.
(LENDENFELD 1884 p. 918, Pl 41 fig. 13; Kramp 1953 p. 264; Vannvcer & Rees 1961 p. 88).

Nemopsis L. Acassiz 1849. Bougainvilliidae with four clusters of marginal tentacles, in each cluster a
median pair of club-shaped tentacles and on both sides a number of simple, filiform tentacles; with adaxial



ocelli; stomach with four radial lobes extending outwards along the radial canals; gonads on these lobes;

oral tentacles dichotomously branched.

Nemopsis dofleini Maas 1909. 13 mm high, 10 mm wide, jelly very thick; manubrium short and small,

oral tentacles divided about 8 times; gonads along less than half of radial canal, ribbon-like and folded;

about 40 tentacles in each marginal group. — Japan. (Maas 1909 p. 11, PL 1 figs. 4, 5; Ucuipa 1925 p. 85
fig. 11). Synonym Favonia nipponica KismNouvye 1910.

Kéllikerina Kramp 1939. Bougainvilliidae with eight groups of marginal tentacles, all alike in structure;

with four oral tentacles dichotomously branched; marginal tentacles with or without adaxial ocelli. — Syno-

nym Kollikeria L. Acassiz 1862, preoccupied. Most of the specific characters are variable. Discussion, sce
Kramp, 1965 p. 20.

Fig. 88. Bougainvillia bougainvillei (from HarTLAUB). Fig. 89. Nemopsis dofleini (from UcHIDA).

Key to the species of Kéllikerina.

. Stomach elongate, narrow, on a distinct, slender peduncle ........... ... . .. it 2
Stomach broad, more or less flat; peduncle, if present, low and widel ........ ... ... .. ... ..., 3
. Gonads interradial, smooth; marginal bulbs each with 3-4 tentacles; umbrella dome-shaped ............. elegans
Gonads perradial, horse-shoe-shaped, transversally folded; marginal bulbs with 11-13 tentacles; umbrella with
a large, conical, pointed apical projection carrying a large, orange patch at utmost tip .................... ornata
. Gonads interradial, smooth, with median incurvation .......... ..ottt e e e e e e 4
Gonads perradial, horse-shoe-shaped with concavity upwards, folded ................. ... iiiinernn... 5
. Marginal bulbs small, triangular, with ocelli ........ .. ... . . . . . ittt oclonemalis
Marginal bulbs linear; no 0Celli . .. .. ...t e e e e e maasi
. Gonads each with one median and 6-7 pairs of lateral folds; marginal bulbs kidney-shaped, each with 10-13
tentacles (in Mediterranean and Atlantic waters only) ........... .ot fasciculata
Gonads each with one median and no more than 3 lateral folds ............ .. uitiinrinenerennnnnens 6
Marginal bulbs triangular, half as broad as interspaces, each with 7-8 tentacles ..................... constricta

Marginal bulbs linear, broader than interspaces, in younger specimens confluent, each with 12-16 tentacles mulficirrata

Kollikerina elegans (MAYER 1900). 3-7 mm high, dome-shaped, sides almost vertical, walls moderately

thick; stomach pear-shaped, small, on a distinct, slender, conical peduncle; gonads interradial, smooth;
oral tentacles divided three times, each tip with three small branches with nematocysts; marginal tentacles
stiff, curved upwards, 4 in the perradial, 3 in the interradial groups; ocelli dark brown.-— India. Florida
on the east coast of North America. (Maver 1910 p. 181, Pl 38 fig. 127, as Rathkeu elegans; NaIr 1951 p. 55).

! In badly preserved specimens a gelatinous string, resembling a peduncle, may be artificially produced.
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Kollikerina ornata Kramp 1959. 8 mm high, with large, conical, apical projection, pointed, with a large
orange patch at utmost tip; stomach on a slender peduncle, completely covered by the gonads, which are
perradial, elongated horse-shoe-shaped, with one median and 4-5 lateral folds; mouth tube long and slender,
no distinet lips; oral tentacles divided 5-6 times; marginal bulbs linear, separated by spaces half as wide,

a

Fig. 91. Kéllikerina ornata, manubrium and groups of
Fig. 90. Kallikerina elegans (from MAYER, redrawn by P. W.). tentacles (from Kramp).

Fig. 92. Killikerina octonemalis (from MAYER). Fig. 93. Kollikerina maasi (from BrowxE, redrawn by P. W.).

with 11-13 tentacles, each with a round, dark-red ocellus, each bulb with two bright orange abaxial spots.
— Ceylon. (Kramp 19595 p. 229, fig. 6 a-c).

Kollikerina octonemalis (Maas 1905). 5—6 mm high, 4-5 mm wide, dome-shaped, with thick walls, bulging
sides and flat top; stomach upon a short, wide, conical peduncle; gonads interradial, doubly cleft, smooth;
oral tentacles divided 4-5 times, basal trunk very short; marginal bulbs small, triangular, with 7-9 tentacles
in perradial, 5-7 in interradial groups; ocelli black. — Malayan Archipelago. (Maas 1905 p. 12, Pl. 2 figs. 11—
12; MayeEr 1910 p. 180, fig. 95, as Rathkea octonemalis).

Kéllikerina maasi (BrRowNE 1910). 10 mm high, 9 mm wide, walls very thick; no peduncle; stomach large,
cross-shaped; gonads four masses covering nearly whole interradial walls of the stomach, separated perra-
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dially, smooth; oral tentacles with short, thick trunk, divided 7-8 times; marginal bulbs triangular, with
5-7 tentacles decreasing in length from the median one towards both sides; no ocelli. — Antarctic; Madagascar.
(Browne 1910 p. 22, PL 4 figs. 1-5; Vanuorren 1912 p. 361, PL 25 fig. 2; Krame 1965 pp. 20, 21).

Kollikerina constricta (MeExox 1932). 4 mm high, pyriform, with a solid, gelatinous apex; manubrium
low, on a short peduncle; gonads V-shaped, with one median and three pairs of lateral folds; oral tentacles
slender, divided 6-7 times; marginal bulbs triangular, half as broad as interspaces, with 7-8 tentacles; ocelli
large, round, reddish-brown. — Madras in India; Ceylon; Banda Sea. (Meno~ 1932 p. 11, PL. 2 fig. 11;
Kramp 1965 pp. 20, 22).

fem
Fig. 94. Kadllikerina constricta Fig. 95. Kéllikerina mullicirrata (from Fig. 96. Chiarella cenlripelalis
(from MENON). Kramp, redrawn by P. W.). (from Naumov).

Kollikerina multicirrata (Kramp 1928). 5-6 mm high and wide, with fairly thin walls; no peduncle; sto-
mach short; gonads perradial, V-shaped, each with one median and 2-3 pairs of lateral folds; oral tentacles
divided 6-7 times, or more; marginal bulbs lincar, broader than interspaces, in voung specimens confluent,
with 12-16 tentacles; ocelli large, round, reddish-brown. — Tropical Indian Ocecan from East-Africa to New
Guineca. (Kramp 1928 p. 51, fig. 24; Kramp 1965 pp. 20, 22).

Chiarella Maas 1897. Bougainvilliidae with eight cleft tentacle clusters, so that the tentacles arise from 16
epaulet-shaped marginal swellings; oral tentacles dichotomously branched.

Chiarella centripetalis Maas 1897. 15-25 mm high, 10-15 mm wide, dome-like, fairly thick at apex, but thin
at margin; eight adradial, lappet-like emarginations which alternate with the radial and interradial clusters
of tentacles; stomach barrel-shaped, shorter than half of bell cavity; four oral tentacles divided 5-6 times;
marginal tentacles very short, up to 40 or more tenlacles on cach double-epaulet; with adaxial ocelli. — Gulf
of California; Pacific coast of Mexico; Bering Sea and Ochotian Sea. (Maas 1897 p. 15, PL. 2 figs. 1-4; Bice-
Low 1940 p. 294, figs. 11, 12; Naumov 1956 p. 36 and 1960 p. 196, PL. 29 fig. 3, textfig. 82, as Rathkea jasch-
novt).

Family Pandeidae.

Anthomedusae with umbrella with or without an apical projection; large stomach usually without a pe-
duncle; mouth with four simple or crenulated lips; with four (rarely eight) radial canals, rarcly with centri-
petal canals; with simple or folded gonads situated adradially or interradially on stomach walls, sometimes
extending along radial canals; with hollow marginal tentacles with tapering, conical basal bulbs, often
laterally compressed; tentacles without terminal nematocyst knob; with or without rudimenlary lenlacles,
warls or tentaculae; with or without abaxial ocelli.

Dana-Report No. 72, 1968 6
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Key to the genera of Pandeidae represented in Indo-Pacific waters.

1. With 8 simple radial canals. .. ... i i et et Oclotiara
With 4 primary radial canals ... ... .. . e e e 2
2. With two simple and two bifurcated radial canals; tentacle bulbs develop into medusae ................. Niobia
With four undivided radial canals .. ... ... ... it e e et 3
3. Tentacles with stalked nematocyst knobs in greater part of their length........... ... ... ... .. .. oL 4
Tentacles without stalked nematocyst knobs. . ... ... i i e e et 5
4. Radial canals with long lateral diverticula; with numerous tentacles ..............ccovirvrrrenrrnn.. Zanclonia
Radial canals without lateral diverticula; with only four tentacles; exumbrella with meridional lines of nema-
BOCYSEELS | oit cin ot s s sias sibin s s wiire miiis ale eisiatais Ste S Riateda 6 avels alatelane wis sas wheie seie s iete balaia s Ee Tk eniee Urashimea
5. With a large, globular, adaxial protuberance containing nematocysts inside the base of each tentacle .. Zancleopsis
No such protuberancCes . ... ... . i i i it et i i it e s 6
6. With only two well developed tentacles when adult ........ .. .. ... . . i i 7
With four or more well developed tentacles when adult ........... .. .. . .. . it iiinirnnnnnnnn 10
7. With a well developed, broad gastric peduncle ....... ... ... it it Stomoloca
Without a peduncle ... ... ittt et ettt ettty 8
8. Gonads on stomach walls only ... ... . .. i i e i e i e Amphinema
Gonads extending from manubrium outwards along the radial canals ............ ...ttt iennrnnnnnn 9
9. Bell margin with several tentaculae or rudimentary bulbs, each with an abaxial red ocellus .. Amphinema turrida
. No marginal appendages between the four perradii (doubtful genus) ......... ... ... .. ... . ..., Dissonema
10. With oral armature of sessile nematocyst Knobs .. ... ... ... it Halimedusa
Mouth rim without nematocyst Knobs. .. ... . i i i i i i ittt ittt et i e e 11
11. With 4 or 8 large tentacles and several small, solid, cirrus-like marginal appendages .................... 12
Without marginal Cirrl .. ... . i i it it it e et e e 13
12. Each cirrus placed beside a small marginal wart with an abaxial ocellus; four interradial gonads, horse-shoe-
shaped, with diverging folds ......... ... i i it i ittt e et nna ey Cirrhitiara
No marginal warts beside the cirri; gonads smooth, noocelli ......... ... ... ... it iiiiiiinnnnnnn Halitiara
13. Gonads smooth; mouth with four simple lips ...... ... . i i it 14
Gonads folded or reticulate, or both; oral lips more or less folded or crenulated .......................... 16
14. No mesenteries; 4 tentacles, no marginal rudiments ............ ... ittt ranne, Proliara
Mesenteries well developed ...... ..ttt ittt ittt reenoersasnasrannasensasasaasasnnsanannns 15
15. Stomach cross-shaped in section; gonads adradial.......... ... . . . it Merga
Stomach broad, quadrangular, its entire upper surface attached to subumbrella; gonads interradial, flat, covering
lateral Sides Of SLOTMACKY i cvi iiins st oare a5 o v ssis 4as sie ot sin's o508 a0 a e dioie sinla §is /60w o als bins Alaie o uiais sias su s Pandeopsis
16. Gonads reticulate, with isolated interradial pits, with or without additional folds ........................ 17
Gonads without isolated interradial pits, folds only ...... ... . i i e 19
17. Gonads altogether reticulate, without surrounding folds ........ ... ... . i, Pandea
Gonads combined folds and Pits . ... ... ... it e e et e e 18
18. Gonads in eight vertical, adradial series of transverse folds, interradial portion of stomach walls with isolated
PItS; MO 0CCILL . .ot e e Neoturris

19.

20.

Gonads mainly in irregular, more or less vertical folds, surrounding a reticulate area; ocelli present .... Calablema
Gonads interradial, horse-shoe-shaped, with diverging folds connected by an interradial, transverse bridge .. 20
Gonads more or less irregular folds, mainly vertical, without a transverse bridge; stomach very broad, cruci-

form, with perradial lobes closely connected with radial canals; large and small tentacles alternating ... Annaliara
With well developed mesenteries .. ... ... ...ttt ittt e Leuckartiara
Without mesenteries ... ... ..t i et i e Halitholus

Halimedusa BiceLow 1916. Pandeidae with oral armature of sessile nematocyst knobs; stomach with

four radial extensions over a gelatinous gastric peduncle. (Systematic position uncertain).

Halimedusa typus Bicerow 1916. 16 mm high, 13 mm wide, walls thick, especially at apex; manubrium

on a broad, low peduncle, gastric part cruciform, its four radial folds clasp the peduncle; oral part also cruci-
form, mouth rim studded with nematocyst knobs; gonads cover gastric part of manubrium; 4 perradial
tentacles and four interradial groups of 10-11 tentacles each, all with ocelli. — Vancouver Island. (BicELow
1916 p. 91, PL 1 figs. 1-9).
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Protiara HaeckeL 1879. Pandeidae with four well developed tentacles with hollow basal bulbs; with four
or eight longitudinal gonads on the interradial sides of the stomach, smooth; four simple lips not folded nor
crenulated; no mesenteries.

Protiara tropica BiceLow 1912. 9 mm high and wide, globular, thick walls; manubrium about half as
long as bell cavity, mouth quadratic, no lips, margin smooth; eight completely separated gonads along whole
length of perradial corners of the stomach, smooth; four cylindrical tentacles; no ocelli. — Philippines; Kei
Islands. (BicerLow 1919 p. 281, Pl 39 figs. 1-4; Kramp 1928 p. 54, figs. 25, 26).

Zancleopsis HartrLaus 1907. Pandeidae with a globular nematocyst knob inside the base of each tentacle;
with four radial canals and four perradial, hollow tentacles with or without lateral branches, each branch
as well as the tentacle itself with a terminal knob of nematocysts; tentacle bulbs with abaxial ocelli; gonads
adradial, simple or with vertical folds. — The genus has formerly been referred to the Zancleidae. Discussion
Kramp 1965 pp. 25 f. The two Indo-Pacific species may prove to be identical with the Atlantic Z. dichotoma
(MayYER 1900).

Fig. 97. Halimedusa typus (from Fig. 98. Protiara tropica (from
BiceELow, redrawn by P. W.). Kramp, redrawn by P. W.). Fig. 99. Zancleopsis gotoi (from UcHIDA).

Zancleopsis gotoi UcHipa 1927. 8 mm high, 4 mm wide, thick, rigid, with a solid apical projection; manu-
brium broadly flask-shaped, gonads simple, smooth, mouth without lips; tentacles short, two of them smaller
than the others, with a small but distinct terminal knob, but without lateral knobs or branches. — Japan; East
Australia; Nicobars; Madagascar. (Ucnipa 1927 a p. 204, fig. 33, as Cnidotiara gotoi n.sp.; Kramp 1965 p. 26).

Zancleopsis tentaculata Kramp 1928. Up to 25 mm high and 14 mm wide, with a large apical projection;
stomach cross-shaped, about half as long as bell cavity; gonads in vertical folds, mouth with four faintly
indicated lips; two long tentacles, opposite each other, each with 2-3 knob-shaped protuberances or short
branches, and two small tentacles terminating in a slight swelling. — Kei Islands; Samoa Islands. (Kramp
1928 p. 40, figs. 14-18; Kramp 1965 p. 27).

Cirrhitiara HartrLaus 1913. Pandeidae with four or eight large tentacles and a number of rudimentary
marginal bulbs each of which carries a lateral cirrus; all marginal bulbs with ocelli; gonads interradial,
horse-shoe-shaped with folds directed perradially; long mesenteries.

Cirrhitiara superba (MAYER 1900). 57 mm high, with a well-developed apical projection; manubrium wide,
four recurved, folded lips; gonads interradial, horse-shoe-shaped with diverging folds; four broad, flat,
smooth-edged radial canals entering stomach by four wide, funnel-like openings; four long, hollow, perradial
tentacles laterally compressed; 12 small rudimentary bulbs, each with a small, solid cirrus on one side;
occasionally 8 tentacles and 8 rudimentary bulbs; all marginal bulbs with an abaxial ocellus. — North-East
Australia. Florida; Bahamas; Brazil. (Maver 1910 p. 126, PL. 27 fig. 8, P1. 28 figs. 3, 4; Kramp 1953 p. 267).

6‘
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Halitiara FEwkes 1882. Pandeidae with four radial canals; with four large, hollow perradial tentacles
and several intermediate small solid tentacles or tentaculae; no ocelli; gonads interradial, not folded; mouth
a simple cruciform opening.

Halitiara formosa Frwxes 1882, About 3 mm high, pear-shaped, with solid apical projection; manubrium
pyriform, about half as long as bell cavity; four long, hollow and 24-35 short, solid tentacles, tightly coiled,
cirrus-like; no ocelli; gonads interradial; no mesenteries, —— Tropical parts of the Indo-Pacific region; N. E.
Pacific. Tortugas and the Bahamas. (Maver 1910 p. 107, PL. 6 figs. 4-6, Pl. 13 figs. 1, 2 as Protiara formosa;
Menon 1932 p. 7, PL 1 fig. 4; Kramp 1965 p. 27).

Fig. 100. Zaneleopsis tentaculata Fig. 101. Cirrhitiara superba Fig. 102. Halitiara formosa
(from Kramp, redrawn by P, W.). (from MAavYER, redrawn by P. W.). (from MAYER, redrawn by P, W.).

Iig. 103. Niebia dendrolenlaculata (after MAYER, from BERRILL). Fig. 104. Merga violacea (from MAYER, redrawn by P. W.).
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Niobia Maver 1900. Pandeidae with four main radial canals, two of which bifurcate, so that six canals
reach the ring canal; gonads interradial, no mesenteries; mouth with four simple lips; the marginal tentacles
develop into medusae by a peculiar process.

Niobia dendrolentaculata Mayer 1900. 4 mm wide, flatter than a hemisphere; 12 tentacles; each bulb
successively developed into a small medusa. — Trivandrum Coast, India; Vietnam. Mediterranean; Tortugas,
Florida and the New England coast. (Maver 1910 p. 187, PL 19 figs. 1-5).

Merga HartrLauB 1913. Pandeidae with perradial edges of stomach connected with radial canals by mesen-
teries, usually long; with smooth gonads; with simple or faintly crenulated oral lips; with 4-8 or more long
tentacles and as many or more rudimentary bulbs or tentaculac; with or without ocelli.

Merga violacea (Acassiz & Maver 1899). Up to 11 mm high and 7 mm wide, with thick walls and dome-
like apex; manubrium about half as long as bell cavity, cross-shaped in transverse section; mesenteries very
long; gonads adradial, smooth; four slightly crenulated oral lips; 8-12 long tentacles and 24-36 rudimentary
te‘nlacles, all with ocelli. — India; Nicobars; Vietnam; Sunda Strait; N. E. Australia; Fiji Islands; Mexico
Pacific; Chile. Mediterrancan; Florida and the Bahamas. (Mavyer 1910 pp. 119, 490, PL 11 fig. 7, PL 12 fig.
1, as Pandea violacea; HartrLaus 1913 p. 249, fig. 209, as Merga violacea).

Fig. 105. Pandeopsis ikarii (from KRramp).

Pandeopsis Kramp 1959. Pandeidae with large stomach with broad base, perradial edges of stomach
closely connected with the radial canals by long mesenteries; with smooth interradial gonads; mouth with
simple lips; several marginal tentacles and an about equal number of small rudimentary bulbs; no cirri or
tentaculae; all marginal bulbs with abaxial ocelli.

Pandeopsis tkarii (Ucnipa 1927). Up to 4.5 mm wide, almost globular, jelly very thick; stomach short and
very broad, quadrangular, its entire upper surface attached to subumbrella; manubrium about half as long
as bell cavity; four simple oral lips; four interradial gonads, each like a flat sheet, trapezoid, smooth; 8-16
‘tentacles, the bulbs with a broad, heart-shaped base, no abaxial spurs; 8-12 small rudimentary bulbs; in
living specimens each gonad with 3—4 small dark-red spots. — Japan; Gulf of Siam; Java Sea; Philippines;
Kermadec Islands north of New Zealand. (Uchipa 1927 a p. 208, fig. 35, as Tiaranna ikarii; Kramr 1959 a p.
232, fig. 7 a, b, as Pandeopsis scutigera; Kramp 1965 p. 39).

Amphinema HaeckeL 1879. Pandeidae never with more than two opposite, perradial tentacles; with
marginal warts or tentaculae; without a gastric peduncle; stomach with broad base, sessile; with or with-

out mesenteries; mouth with four simple lips; gonads adradial or interradial or extending along radial canals;
viritlh A sithoassd aaalls
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Key to the Indo-Pacific species af Amphinema.
1. Gonads folded, extending from adradial sides of stomach outwards along the radial canals; umbrella margin

With tentaculae ... .. ... e e turrida
Gonads on SLomMAach ONLY . ... ...ttt e e e e 2

2. Margin between tentacles with rudimentary Warts ......... ... ... ittt ittt 3
Margin between tentacles with small, solid tentaculae; gonads adradial, folded .......................... 4

3. Tentacles and marginal warts with orange-red ocelli; gonads interradial .............................. australis
Without ocelli; gonads adradial . ... ........uuiiinintte e e e e e e e e e dinema

4. With a transparent, jelly-like accessory bulb inside base of the large tentacles ...................... physophorum
Without such aceessory bulb . ... ... it e e e rugosum

Fig. 106. Amphinema turrida Fig. 107. Amphinema australis Fig. 108. Amphinema dinema
(from MAavYER, redrawn by P. W.). (from MAYER, redrawn by P. W.). (from P1. Sh.).

Amphinema turrida (Mayer 1900). 4-7 mm high, somewhat higher than wide, with a conical, hollow
apical projection; stomach pyriform, almost as long as bell cavity; four large, recurved, crinkled oral lips;
gonads sac-like, folded, extending from adradrial sides of stomach outwards along 3/4 length of the radial
canals; two long tentacles with elongated conical basal bulbs and 14 small, solid tentaculae, all with a red
ocellus. — Mexico Pacific; Chile; Torres Strait; Japan. Florida and Bahamas. (BicELow 1909 p. 200, Pl. 7
fig. 2, Pl 40 fig. 6, PL. 43 fig. 3, Pl. 44 figs. 3, 4; MavEr 1910 pp. 116, 490, PL 10 fig. 1, PL. 22 fig. 1, as Disso-
nema turrida).

Amphinema ausfralis (Mayer 1900). 3 mm high, 2.5 mm wide, with a well-developed, sharp-pointed,
solid apical projection; manubrium urn-shaped, wide, four recurved lips; gonads interradial, complexly
folded; two opposite tentacles with an orange, abaxial ocellus; 4-6 rudimentary bulbs, one or two in each
quadrant. — Pacific coast of Mexico. Florida and the Bahamas. (BiceLow 1909 p. 199, Pl. 7 fig. 5, Pl. 38
figs. 10, 11; Mayer 1910 p. 111, PL 11 figs. 5, 6, as Stomotoca octaedra).

Amphinema dinema (PEron & Lesvrur 1809). Up to 6 mm high and 4mm wide, with large, conical,
solid apical projection; stomach cross-like in section, flask-shaped, almost as long as bell cavity; four pro-
minent, recurved lips; gonads simple, adradial; two long tentacles with large, elongated conical basal bulbs;
14-24 small marginal warts; no ocelli. — N. E. Australia; Vietnam; India. Mediterranean; Gulf of Guinea;
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N. W. Europe; North America from Florida to Cape Cod. (Mayer 1910 p. 109, PL. 9 figs. 8-10, PL. 10 figs.
1-4, as Stomoloca dinema; RusseLL 1953 p. 180, PL 10 figs. 1, 2, 4, PL 11 figs. 1, 3, textfig. 89).

Amphinema physophorum (Ucnipa 1927). 2 mm high, 1.8 mm wide, with broad, pointed, solid apical
projection; manubrium large, flask-shaped, cruciform; four recurved lips; gonads eight, adradial, transversely
folded; radial canals and ring canal broad and jagged; two large tentacles and 14 very short, solid tentaculae;

Fig. 109. Amphinema physophorum
(from UcHipa, redrawn by P. W.).

Fig. 110. Amphinema rugosum (from Pl. Sh.). Fig. 111. Dissonema saphenella (from MAYER).

no ocelli; inside base of each large tentacle a transparent, jelly-like accessory bulb. — China and southern
Japan. (Ucnipa 1927 a p. 202, PL. 10 fig. 6, as Stomotoca physophora; Line 1937 p. 352, fig. 1, as Stomotoca
physophora).

Amphinema rugosum (MaYER 1900). 5 mm high, 3 mm wide, with solid, elongated-conical or hemispherical
apical projection; stomach cross-shaped in section, flask-shaped, almost as long as bell cavity; four prominent,
recurved lips; gonads adradial, with 3-4 oblique folds; two long tentacles with large, elongated conical basal
bulbs; 16-24 small, solid tentaculae; no ocelli. — Japan; Chefoo, China; South China Sea; Sumatra; east
and north of New Zealand; Madagascar. Adriatic Sea; N. W. Europe; Caribbean Sea; North American
coast from Florida to Cape Cod. (MayER 1910 p. 112, PL 10 figs. 5, 6, Pl. 11 figs. 1, 2; as Stomotoca rugosa;
RusseLL 1953 p. 183, PL 10 fig. 3, PL. 11 figs. 2, 4, textfig. 90 A, B.; Kranp 1965 p. 29).
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Amphinema sp. BRow~NE 1916. 2 mm high and wide; small apical projection (?); manubrium 11/, bell
cavity; four small lips; gonads eight adradial, folded bands in upper half of manubrium, with few large eggs;
two large, opposite tentacles; 10 small rudimentary bulbs; no ocelli. —— Amirante Islands, Indian Ocean.
(BrowNE 1916 p. 181). Systematic position uncertain.

Dissonema HaeckeL 1879. Pandeidae with two opposite tentacles; without marginal clubs; with abaxial
ocelli; gonads extend from manubrium outwards along the radial canals.

Dissonema saphenella HaeckieL 1879. 6 mm high, 4 mm wide, pyriform; thick, solid apex; manubriuvm
cylindrical, half as long as bell cavity; four short, crincled lips; gonads extended almost to ring canal; two
very long, opposite tentacles with large, swollen, conical basal bulbs; two rudimentary bulbs; no clubs or
cirri. Doubtful species. - - Australia. (Harcker 1879 p. 126, PL. 8 fig. 3; Maver 1910 p. 115, fig. 62).

Fig. 112. Stomotoca alra Fig. 113. Stomoloca plerophylla
(from HARTLAUB). (from UcHIDA). Fig. 114. Oclotiara russelli (from Kramp, redrawn by P. W.).

Stomotoca L. Acassiz 1862. Pandeidae with two opposite, perradial tentacles and numerous marginal
warts; stomach on a broad peduncle, extending bevond bell cavity; gonads in eight adradial rows, well
separated.

Stomotoca atra L. Acassiz 1862. 20-25 mm high, 22-23 mm wide, bell-shaped; mouth-rim smooth, not
crenulated; gonads simple, transverse folds; about 80 small rudimentary tentacles. — Vancouver Island
region, west coasl of America. (A. Acassiz 1865 p. 168, figs. 271-273; BiceLow 1918 p. 370).

Stomotoca pterophylla Hakcker 1879. Umbrella 10-12 mm high, 20-30 mm wide, somewhat conical,
very thick at aboral pole, usually with a sharply pointed apex; stomach large, swollen; mouth with four
prominent, complexly crenulated lips; gonads complexly transversally folded; two very long opposite ten-
tacles and 60-80 rudimentary marginal warts; no ocelli. — Pacific coasts of Panama, Colombia and Peru;
Japan. West-Indies; American coast from Florida to Gulf of Maine; Bahamas; Sargasso Sea; Gulf of Guinea,
West Africa. (Maas 1897 p. 11, PL 1 figs. 1-9, as St. divisa n. sp.; MAYER 1910 p. 113, PL. 29 figs. 3-5, PL. 30
fig. 7).

Octotiara Kramp 1953. Pandeidae with eight simple radial canals; with or without a gastric peduncle;
with transversally folded gonads; without mesenteries.

Octotiara russelli Kramp 1953. Umbrella flatter than a hemisphere, 7-11 mm wide, sometimes with a large
and broad gastric peduncle; manubrium in ils entire length with eight deep longitudinal furrows; mouth
tube long, with eight sharp edges terminating in eight pointed lips; gonads along each of the eight perradial
edges of the stomach, deeply transversally folded, each with 7-10 furrows; usually 8 large tentacles, but
occasionally up to 32, and about 64 small rudimentary tentacles. In living specimens the walls of the stomach
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between the gonads have a dark, almost black violel colour. — N. E. Australia; Malayan Archipelago;
Ceylon; S. E. Africa. (Kramp 1953 p. 266, PL 1 figs. 1-3; Krampr 1959 b p. 234, fig. 8 a-c, as 0. violacea; Kramr
1965 p. 38, the two species united).

Halitholus Harrraus 1913. Pandeidae with large, dome-like apical projection; manubrium cubical;

gonads more or less horse-shoe-shaped, folded; mouth rim faintly crenulated; radial canals comparatively
narrow, not or very faintly jagged; no mesenteries; 4 or more tentacles.

Key to the species of Halitholus.

1. About 40 tentacles; MO 0CeIlL . ... ...ttt ittt ettt ettt et et ettt e it i cirratus
4-8 tentacles, With 0Celli ... .. i i i ittt i et et e i e e i 2
2. Gonads with conspicuous horse-shoe-fold; ocelli small ........ ... . ... . i pauper
Horse-shoe-fold of gonads faintly developed; ocelli large ......... ... . i, intermedius

Fig. 115. Halitholus pauper Fig. 116. Halitholus cirratus Fig. 117. Halitholus intermedius
(from HARTLAUB). (from PL Sh.). (after BRowNE & Kramp, redrawn by P, W.).

Halitholus pauper HarTLAUB 1913. 10 mm high, 9 mim wide, with a low, rounded apical projection; manu-
brium half as long as bell cavity; gonads with conspicuous horse-shoe-fold; 4 large perradial and 4 small
interradial tentacles, with small ocelli, and a few very small rudimentary bulbs. — Japan; S. W. Kamchatka;
Vancouver Island. Iceland, Greenland and arctic Canada. (HarTLaus 1913 p. 272, figs. 223, 224; Kramp
1926 p. 71, Pl 2 figs. 1-3).

Halitholus cirratus Hartraup 1913. 16 mm high, 14 mm wide, with large, globular apical projection;
manubrium almost to velar level; about 40 tentacles; no ocelli. — Bering Sea; arctic circumpolar. Baltic
and Kattegat. (Harrtraun 1913 p. 274, figs. 225-234; Kramp 1926 p. 74, Pl 2 fig. 4).

Halitholus intermedius (BrowNE 1902). 9-10 mm high, 7 mm wide, with large, conical apical projection;
manubrium 1/2-2/3 as long as bell cavity; interradial horse-shoe fold merely indicated; 4 large perradial and
4 smaller interradial tentacles, 8 adradial bulbs, all with conspicuous ocelli; also a variable number of minute
bulbs. — Falkland Islands; South Africa. (BrRowNE & Kramp 1939 p. 288, Pl. 14 fig. 7, PL. 16 figs. 1, 2).

Leuckartiara HartrLaun 1913. Pandeidae usually with an apical projection of varying shape; with large
stomach attached to radial canals by mesenteries; mouth with much folded or crenulated lips; gonads inter-
radial, horse-shoe-shaped, with folds directed perradially; radial canals broad and ribbon-like, often with
jagged edges; with numerous tentacles with elongated, laterally compressed basal bulbs; with or without
ocelli; often with rudimentary tentacles.
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Key to the Indo-Pacific species of Leuckartiara.
. Exumbrella with narrow, longitudinal canals extending from abaxial side of the tentacle bulbs far upwards

towards apex ...ttt i e e e A RO R 2
No longitudinal canals in exumbrella ... ... ... ittt it i it i i 3
. With four large perradial and 8-12 smaller tentacles of varying size; no distinct apical projection; horse-shoe
fold in uppermost part of gonads ... ... ... .. i e e e e zacae
With only four, perradial tentacles and some minute tentaculae; with conical apical projection; transverse
bridge in middle part of gonads ....... ... . . ... e e gardineri
3. With 8 large tentacles and 8 small adradial, filiform tentacles, their proximal part adnate to umbrella margin
and continued upwards on exumbrella; no apical projection ......... .. ... i i annexa
All tentacles issue from umbrella margin; apical projection well developed .............. ... ... i, 4
. With tentacular rudiments between the large tentacles .......... ... ... it 5
All tentacles of equal StruCtUre .. ... ... ... . e 6
. Rudimentary tentacles club-shaped .......... ... . . . . i i i e oclona
Rudimentary tentacles cirrus-lIKe . ... ... ... . it it it a ittt a e hoepplii
3. About 40 tentacles of varying size, with abaxial spurs; with ocelli ........ ... . i, nobilis
100 or more densely crowded tentacles without abaxial spurs; without ocelli ....................... breviconis

Leuckartiara zacae BiceELow 1940. 21 mm high, 18 mm wide; exumbrella with longitudinal ribs above

the tentacles, each containing a narorw canal; manubrium large, more than 2/3 as long as bell cavity, mouth

rim complexly folded; gonads complexly folded, the two adradial parts connected in uppermost part; 4

large perradial tentacles and in each quadrant 2-3 other well-developed tentacles; 1-3 rudimentary knobs

between successive tentacles; all with ocelli. — Gulf of Panama; Chile; Sumatra; Mozambique Channel.
Bicerow 1940 p. 284, figs. 3-5; Kramp 1965 p. 33).

Leuckartiara gardineri BRow~NE 1916. 6 mm high, 3.5 mm wide, with thin walls and a conical apex; exum-

Iig. 118. Leukarliara zacae
(from BiGELow).

Fig. 119. Leuckarliara gardineri
(from BrowxE, redrawn by P. W.).

IFig. 120. Leuckartiara annexa
(from Kramp, redrawn by P. W.).
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brella with four perradial, longitudinal canals extending from tentacle bulbs nearly to apex; manubrium
nearly to velar level, mouth large, folded; gonads adradial, folded, connected by bridge in middle part; 4
long perradial tentacles and minute, thin inter- and adradial tentaculac, with ocelli. — East-Africa; South
China Sea; N. E. Australia; central North Pacific. (BrownNE 1916 p. 181, PL. 39 fig. 4; Krsmp 1965 p. 32).

Leuckartiara annexa Kramr 1957, 11 mm high and 9 mm wide, dome-shaped, without an apical projection,
walls fairly thin; stomach very large, in upper half connected with radial canals; gonads typical, on whole
surface of stomach, the transverse bridge in middle part of stomach wall; 8 large tentacles with large, elong-
ated basal bulbs, each with a short abaxial spur; also 8 small adradial tentacles without basal swelling, their
proximal part narrow, adnate to umbrella margin and continued upwards on exumbrella, from where a

Fig. 121. Leuckarliara oclona Fig. 122, Leuckartiara hoepplii IFig. 123. Leuckarliara nobilis
(from PL Sh.). (from Hsuv). (from Pl Sh.).

short filiform tentacle projects upwards and outwards; moreover 16 minute rudimentary marginal bulbs.
— East-Africa; Sumatra; oftf southern Japan; east of Australia; Rarotonga in Polynesia. (Kramp 1957 pp. 16,
96, 105, Pl. 2 figs. 5, 6; Kramp 1965 p. 31).

Leuckartiara octona (FLeEMING 1823). Up to 20 mum high, higher than wide, with conical or spherical apical
projection, lateral walls thin; manubrium broad, of varying length; gonads typical, on whole surface of sto-
mach; radial canals with smooth or slightly jagged edges; mesenteries along about half the length of the
stomach; tentacles 12-24, usually 16, each with a pronounced abaxial spur, and 16 or more rudiments,
which are club-shaped; tentacle bulbs and rudiments with red ocelli. — Almost cosmopolitan in temperate,
and tropical coastal waters. (HartLaun 1913 p. 285, figs. 239-253; RusseLL 1953 p. 188, Pl 11 figs. 5, 6,
Pl. 12 fig. 3, PL. 31, textfigs. 91-96; Kramp 1965 p. 30).

Leuckartiara hoepplii Hsu 1928. 14-15 mm high, 7-8 mm wide, with a large, globular apical projection
7-8 mm high and wide; stomach wide, lips complexly folded, erenated and recurved; 8 well developed
tentacles with abaxial spurs, without ocelli; about 24 very shorl rudimentary tentacles with ocelli, each with
a small median cirrus. —- Nicobars; Vietnam; Philippines; China and southern Japan. (BicerLow 1919 p.
282, Pl. 39 figs. 5, 6, as Leuckartiara octona; Hsu 1928 pp. 1-7, figs. 1-4; Kramp 1965 p. 32).

Leuckartiara nobilis Hartraus 1913. Up to 27 mm high and 20 mm wide, apical projection well developed;;
manubrium large; lips complexly folded; mesenteries along half length of stomach; gonads typical, covering
whole walls of stomach; radial canals broad, with short lateral diverticula; ring canal narrow, smooth;
about 40 tentacles of different size, none permanently rudimentary; spurs faintly developed; no club-shaped
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marginal rudiments; ocelli dark red. — Off southern Japan; Vancouver Island; north of Alaska. Northern
Atlantic; Mediterranean. (HarrrLaus 1913 p. 308, figs. 257-260; RusskLL 1953 p. 195, PL 12 fig. 4, textfig.
97; Kramp 1965 p. 31).

Leukartiara breviconis (MurBacH & Suearer 1902). Up to 45 mm high and 35 mm wide; apical projec-
tion low and rounded; manubrium broad, more than half as long as bell cavity; lips crenulated; gonads horse-
shoe-shaped with horizontal folds, usually only in upper half of manubrium; radial canals jagged, ring
canal broad, smooth; 100 or more tentacles, densely crowded, fully developed alternating with smaller ones;
bulbs laterally compressed, grasping margin, but without true abaxial spur; no ocelli. — Japan; Ochotian
Sea and Bering Sea; Vancouver Island; north of Alaska. North-western Europe; Iceland; West Greenland;
Hudson Strait. (MurBacH & SHEARER 1902 p. 73, as Turris breviconis; HartLaus 1913 p. 304, figs. 254-256,
as Leuckartiara brevicornis; RusseLr 1953 p. 198, P1. 12 fig. 2, textfigs. 99, 100). The name has frequently
been misinterpreted as brevicornis.

Fig. 124. Leuckartiara breviconis (from Pl. Sh.). Fig. 125. Annatiara affinis (from Pl Sh.).

Annatiara RusseLL 1940. Pandeidae without apical projection; exumbrella with nematocyst tracks; manu-
brium broad, cruciform, the four large lobes closely connected with the proximal half or more of the four
radial canals; gonads interradial, with several folds; mouth very broad, cruciform, with folded margin;
with several tentacles of two sizes, regularly alternating.

Annatiara affinis (HarTLAUB 1913). Up to 23 mm high and wide, bell-shaped, jelly thick, no apical pro-
jection, exumbrella with numerous meridional nematocyst tracks; manubrium very broad, cruciform, its
four perradial lobes all over closely connected with the radial canals; mouth very wide, cruciform, with folded
margin; gonads in irregular vertical folds on whole walls of stomach; up to 44 (usually 32) large tentacles
with laterally compressed basal bulbs clasping umbrella margin, but without true abaxial spurs, alternating
with as many very small tentacles, all with an abaxial ocellus. (The nematocyst tracks and the ocelli may be
difficult to see). — East of Australia and north of New Zealand; central Indian Ocean; S. E. of Ceylon. Atlantic
Ocean between 60° N. and the equator; S. W. Africa. In deep water. (HarTLAUR 1913 p. 269, figs. 220, 221, as
Tiaranna affinis; RusseLL 1953 p. 200, textfigs. 101-103, as Annatiara affinis; Kramp 1965 p. 34).

Neoturris HartLaus 1913. Pandeidae with apical projection varying much in shape and size, sometimes
much reduced ; manubrium large and wide, with well developed mesenteries; gonads in eight adradial series
of transverse folds directed interradially; interradial portion of stomach with isolated pits of gonads; with
eight or more hollow tentacles with laterally compressed basal bulbs; without rudimentary tentacles or mar-
ginal warts.

Key to the species of Neoturris.
1. With an apical canal in a pointed apical projection; with only 8 or 12 tentacles; exumbrella with 8-12 narrow,
light-coloured meridional lines ... ... ... . ittt ittt it ittt et e et a e e i aa e papua
Without an apical canal; without light-coloured lines on exumbrella ........... ... ... . i, 2



49

2. Transverse folds of gonads irregular, usually with numerous papillae; about 32 short tentacles without distinct
abaxial spurs; edges of radial canals almost smooth; lips and stomach walls between gonads pink in newly preserv-
€A SPECIIMIBIIS . .ttt ittt ittt i e e e e e e e e pelagica
Adradial series of gonads regularly transversally folded ........... ... . it 3
3. With about 16 large and 5 intermediate tentacles with laterally compressed bulbs, each with an abaxial pore,
and about 40 very small tentacles with scattered granules of pigment; radial canals with glandular diverticula fontata

All tentacles of equal structure, basal bulbs without abaxial pores ........ ... .. . . .. i, 4
4. With 38 tentacles of varying size; radial canals almost smooth ........... ... ... . i i, crockeri

With numerous tentacles, more than 60 when adult ............. . . . . . i iiiiiiiiiiiinnnnnnn. 5
5. Apical projection slender and pointed; gonadial pits faintly developed; edges of radial canals almost smooth;

up to 120 tentacles .. ... .. ...t e e e bigelowi

Apical projection, if present, rounded; interradial gonadial pits numerous and well developed; radial canals

broad, with lateral diverticula; 60-80 tentacles ........... .ttt ittt et et pileata

Fig. 126. Neoturris papua Fig. 127. Neolurris pelagica Fig. 128. Neoturris fontata
(from UcHInA). (from FOERSTER). (from BricerLow, redrawn by P. W.).

Neoturris papua (LEssox 1843). 11 mm high, 6.2 mm wide (or larger), thin walls; a small, conical apical
projection with an apical canal; 8-12 narrow, light lines on exumbrella; manubrium wide, lips considerably
frilled ; gonads in series of transverse folds separated in the interradii; radial canals wide, with smooth edges.
ring canal stout; 8-12 tentacles, the perradial larger than the others; oral lips pink in preserved specimens,
— Widely distributed in the coastal waters of the tropical parts of the Indo-West-Pacific Region from East
Africa and Arabia to southern Japan and the Polynesian Islands; East Australia. (Ucnipa 1927 a p. 210, fig.
36; Ranson 1929 pp. 209-215, one fig.; Kramp 1965 p. 36).

Neoturris pelagica (Acassiz & MAYER 1902). Up to 25 mm high and 17 mm wide, distinetly higher than wide;
Manubrium large, lips complexly folded; gonads irregularly transversally folded, usually with numerous
papillae; interradial areas with numerous pits; radial canals broad, their margin smooth or somewhat jagged;
about 32 short tentacles with large, conical bulbs slightly laterally compressed, but without a distinct abaxial
spur; lips and stomach walls between gonads pink in fresh or newly preserved specimens. — Vancouver
Island; off California; east of Japan; S. E. Australia. (Acassiz & Mayer 1902 p. 142, PL. 1 fig. 2, as Turris
pelagica; FOERSTER 1923 p. 243, PL. 2 fig. 4; Kramp 1965 p. 34).

Neoturris fontata (BicELow 1909). 22 mm high, higher than wide, a low dome-like apical projection;
manubrium long, lips complexly folded; radial canals wide, with glandular diverticula throughout their
length; ring canal somewhat jagged; 16 large, 5 intermediate and about 40 small tentacles; large tentacles
with compressed basal bulbs with abaxial spurs; small tentacles with scattered granules of pigment; each
large bulb with an abaxial pore. Observed only once. — California. (BiceLow 1909 p. 209, Pl. 39 fig. 8,
Pl. 42 figs. 511, as Turris fonlata).

Dana-Report No. 72, 1968 7
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Neoturris crockeri BiceLow 1940, 28 mm high, 32 mm wide, walls thin, no apical projection; manubrium
almost as long as bell cavity, mesenteries in upper half; radial canals broad, with nearly smooth edges; 38
tentacles of various sizes, no additional bulbs, basal bulbs compressed, clasping the umbrella margin; manu-
brium with a dense reddish-chocolate hue. Probably bathypelagic. Description based on a single, fragmentary
specimen. — Gulf of Panama. (BiceLow 1940 p. 287, figs. 6-10). '

Neoturris bigelowi Krayvpr 1959. Umbrella higher than wide, up to 21 mm wide; similar to N. pileata, but
apical projection slender and pointed, the round pits in the interradial walls of stomach faintly developed,
edges of radial cenals almost smooth even in large specimens; the number of tentacles amounts to 120. — Mada-
gascar; Ceylon; Sumatra; Philippines; Fiji Islands. (BicELow 1919 p. 285, as N. pileata; Kramp 1965 p. 35).

Neoturris pileata (ForskiL 1775). Up to 25 mm wide and 40 mm high, when the apical projection is well
developed, but it is sometimes much reduced; manubrium large and broad, mouth with complexly folded

/
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Fig. 130. Neoturris bigelowi
(from BicELOW). (from Bicerow, redrawn by P. W.), Fig. 131. Neoturris pileata (from HARTLAUB).

and crenulated lips; gonads in numerous round pits on interradial sides of stomach between adradial series
of transverse folds; mesenteries along proximal half of the perradial edges of stomach; radial canals broad,
with short, sometimes branches lateral diverticula; ring canal smooth; up to 90, usually 60-80 tentacles,
densely crowded, with laterally compressed basal bulbs without conspicuous abaxial spurs; no ocelli. — East-
ern Atlantic from Iceland to S. W. Africa; Mediterranean. A doubtful record from Vancouver Island, Pacific
coast of North America. (HartrLaus 1913 p. 326, figs. 270-281; RusseLL 1953 p. 203, Pl 12 fig. 1, textfigs.
104-106).

Catablema Hakcken 1879. Pandeidae with large apical projection; with numerous tentacles; no gastric
peduncle; stomach large, with broad base, with four short mesenteries; mouth-rim with four large, crenulated
lips; radial canals broad, denticulated; gonads broadly separated in perradials, reticular, with irregular folds
issuing from the perradial sides; with ocelli.

Catablema vesicarium (A. Acassiz 1862). Up to aboul 25 mm wide, 30 mm high including the large, glo-
bular apical projection; gonads in irregular folds, oblique in lateral parts, almost perpendicular in middle
part of each gonad, with densely reticulate surfaces; free portion of radial canals comparatively long; about
32 tentacles. — Arctic waters; in the Pacific penetrating southwards to Vancouver and the Kurile Islands, in
the Atlantic to northern Norway and to Cape Cod on the American coast. (HarTLAUB 1913 p. 321, figs. 263—
267).

Catablema multicirratum Kisnixouyr 1910. Up to 30 mm high and 35 mm wide; with large apical projection;
gonads predominantly in vertical folds, faintly reticulate; free portions of radial canals very broad and short;
100-155 tentacles. — Northern Japan to Alaska. West coast of Greenland. (Bicerow 1913 p. 19, PL. 1 figs. 4-7).
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Pandea Lesson 1843. Pandeidae with or without apical projection; gonads reticulate, at first in the adradii
and eventually encircling the stomach, forming complex network; lips wide and folded; radial canals ribbon-
like; with long mesenteries; with more than 8 tentacles.

Pandea conica (Quoy & Gammarp 1827). Up to 21 mm high and 10 mm wide; with a conical apex at the
end of which there is a peculiar thickening of the ectoderm; exumbrella with longitudinal ribs and ridges;
manubrium about half as long as bell cavity, with short mouth tube and folded lips; radial canals fairly
narrow, smooth, mesenteries long; 16-24 tentacles with laterally compressed basal bulbs, each with an ab-
axial ocellus. — East Africa; Ceylon; Philippines; East Australia and New Zealand; Roratonga in Polynesia;
Vietnam to Japan; central North Pacific; California. Atlantic Ocean from Bermuda to Patagonia and from the

Fig. 132, Catablema vesicariuimn Fig. 133. Catablemna multicirrata
(from Pl Sh.). (after BicELow, from HARTLAUB). Fig. 134. Pandea conica (from Pl Sh.).

Azores to South Africa; Mediterranean. (MavERr 1910 p. 118, fig. 63; Harrraus 1913 p. 338, figs. 286, 287;
RusseLr 1953 p. 207, figs. 107-110; Kramp 1965 p. 40).

Pandea rubra BiceLow 1913. Up to 75 mm high and wide, with fairly thin and soft walls, no apical pro-
jection; manubrium wide, half as long as bell cavity, attached to radial canals for 4/5 of the length of the radial
canals; mouth-rim eruciform, very complexly folded; gonads close network on entire interradial areas;
radial canals jagged; up to 25 tentacles with large, conical bulbs, not compressed. Subumbrella, manubrium,
velum and tentacles deep brownish-red. — Sea of Okhotsk and Kamchatka; North-East Pacific and central
North Pacific; Indian Ocean near Ceylon; Indian and Atlantic portions of antarctic seas. North Atlantic west
of British Isles; Bermuda. Mainly in deep water. (BicELow 1913 p. 14, PL. 2 figs. 1-7; RusseLL 1953 p. 211,
figs. 111, 112; Kramp 1965 p. 41). _

Pandea minima voN LENDENFELD 1884. 3 mm high, 2 mm wide; exumbrella with 8 adradial lines of
nematocysts; manubrium slender, half as long as bell cavity, four small lips; four longitudinal gonads, narrow
and smooth; 8 tentacles. Doubtful species. — New South Wales, Australia. (LENpENFELD 1884 p. 916, PL
42 figs. 10-12).

Pandea sp. BRowNE 1916. Young stage; exumbrella with conspicuous longitudinal ridges of nematocysts
above all tentacles and bulbs, the perradial ridges extending to summit; gonads not vet developed; 4 perradial
and 4 interradial tentacles and 8 adradial bulbs in state of development; ocelli present. — Chagos Archipe-
lago, Indian Ocean. (BrowNE 1916 p. 182).

Zanclonia Hantravs 1913, Pandeidae with long transversal diverticula on both sides of the four radial
canals; with several tentacles provided with numerous stalked nematocyst knobs on their adaxial side.

7*
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Zanclonia weldoni (Brow~e 1910). Up to 36 mm high, bell-shaped, with thick walls and a rounded sum-
mit; stomach large and globular, half as long as bell cavity; mouth large with folded lips; gonads in eight
longitudinal rows of transverse folds; four broad radial canals with about 20 pairs of long diverticula at
right angles to the radial canals; 24-32 long tentacles, each with an adaxial series of filaments with nemato-
cysts. — Antarctic, circumpolar. (Brow~Ne 1910 p. 13, PL. 1 figs. 1-5, as Catablema weldoni; Hartraus 1913
pp. 313, 348, figs. 261, 262; Kramp 1957 p. 18).

Urashimea Kisuinouve 1910, Pandeidae with four radial canals, with four hollow tentacles with numerous
stalked nematocyst knobs on their whole surface; exumbrella with several meridional nematocyst tracts;
oral lips with nematocysts.

Urashimea globosa Kisninouye 1910. Up to 16 mm high, slightly higher than wide, bell-shaped or globular;
exumbrella with numerous (up to about 36) meriodinal lines of nematocysts; manubrium short, four-sided,
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Fig. 135. Pandea rubra, manubrium Fig. 136. Zanclonia weldoni Fig. 137. Urashinea globosa
(after BicerLow, from HARTLAUB). (after BrowxE, from HARTLAUB). (from UcHIDA).

four frilled lips with nematocysts; gonads 8-16 sac-like protuberances in walls of stomach; four long tentacles
with numerous stalked nematocyst knobs in their entire length; with abaxial ocelli. — Japan and Saghalin;
Amoy in China. (Kismivouye 1910 p. 27, PL. 5 figs. 27-29; Ucnipa 1927 a p. 218, Pl 10 fig. 8, textfig. 34;
Ucumpa & Nacao 1961 pp. 200-204, figs. 1-7).

Family Calycopsidae.

Anthomedusae without apical projection; without gastric peduncle; mouth with four simple or crenulated
lips; with simple or folded gonads on stomach walls; with four or eight simple or branched radial canals;
with or without centripetal canals; with eight or more hollow marginal tentacles without basal swellings and
each terminating in a large nematocyst cluster; with or without rudimentary or dwarf tentacles; without
(rarely with) ocelli.

Key to the genera of Calycopsidae.

1. With centripetal canals, blind or joining base of stomach .......... ... .. . it 2
Without centripetal canals . ... ... . .. i e e e 3
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2. All tentacles hollow, nematocysts only in the terminal knob ........ ... ... ... ... .. ... .. ... ...... Calycopsis
Two kinds of tentacles: large, hollow, with rings of nematocysts and a terminal knob, and small, solid, without
terminal KnoD ... e et e Eumedusa

3. Radial canals simple, unbranched, gonads smooth ....... ... . . . . . it 4
Radial canals branched, gonads folded........ ... .. ... . i e e e 5

4. With eight radial canals; tentacles with abaxial, basal ocelli .......... ... .. ... . . o i, Bythocellala
With four radial canals; no ocelll . ... ...t e e e e e Heterotiara

5. Radial canals bifurcated (some few additional branches may occur as abnormalities) ................... Bythotiara
Radial canals branching repeatedly at various levels ... ... ... ... it Sibogita

Heterotiara Maas 1905. Calycopsidae with four simple radial canals; without centripetal canals; gonads
purely interradial, without transverse folds; without secondary tentacles.

Heterotiara anonyma Maas 1905. Up to 22 mm high and 20 mm wide, with thick walls; 8—12 tentacles.
— Near the Seychelles in Indian Ocean; Malayan Archipelago; North Pacific north of 50° N.; coast of Peru.
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Fig. 138. Helerotiara anonyma Fig. 139. Heterotiara minor (from VANHOFFEN). Fig. 140. Buythocellala cruciformis
(after BigeLow, from HARTLAUB). (from Nair).

S. E. Africa. Warm central part of the Atlantic Ocean. (BiceLow 1909 p. 216, Pl. 41 figs. 12, 13; Kramp 1965
p- 41).

Heterotiara minor VANHOFFEN 1911, Up to 12 mm high and 10 mm wide, with thick walls; 16—24 tentacles.
— Generally distributed in coastal waters from East Africa to the Malayan Achipelago and to the Philippines
and Formosa, New Guinea and N. E. Australia. (VaNxuorrex 1911 p. 212, PL 22 fig. 5, textfig. 8; BicELow
1919 p. 287, Pl. 39 fig. 9, Pl. 40 figs. 2—4; Kramp 1965 p. 42).

Bythocellata Nair 1951. Calycopsidae with eight separate unbranched radial canals; without centripetal
canals; with rows of nematocysts on exumbrella; gonads interradial; tentacle bases with abaxial ocelli;
without secondary tentacles.

Bythocellata cruciformis Nair 1951. 4 mm high, 3.5 mm wide, with thin walls; exumbrella with eight meri-
dional rows of nematocysts; eight straight, flat radial canals with smooth edges; manubrium half as long as
bell cavity, mouth cruciform; four interradial gonads, probably smooth; eight stiff, hollow tentacles with
incomplete rings of nematocysts, without basal bulbs, but each with an abaxial, red ocellus. — Trivandrum
Coast, India. (Nar 1951 p. 56, PL 1 figs. 4, 5).

Eumedusa BiceLow 1920. Calycopsidae with primarily four unbranched radial canals and with four (or
more?) centripetal canals arising from the ring canal; gonads folded; with two kinds of tentacles, large hollow
tentacles with rings of nematocysts and a terminal knob, and small solid tentacles without a terminal knob.

Eumedusa birulai (L.inko 1913). Up to 13 mm high and 10 mm wide; gonads irregularly folded; four inter-
radial centripetal canals, blind in young specimens, joining base of stomach in adult; 8 or 16 long tentacles,
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hollow, with a terminal knob of nematocysls; numerous small; solid tentacles without terminal knob. —
Arctic, from Barents Sea to Alaska. (Lixko 1913 p. 8, PL 1 figs. 5, 6, as Sibogita birulai; BiceLow 1920 p. 7,
PL. 1 figs. 4, 5, PL. 2 figs. 1, 2, as Fumedusa similis; Kramp 1961 p. 122, bibliography).

Bythotiara GUnTHER 1903. Calycopsidae with four narrow, simple or bifurcate radial canals; without
centripetal canals; gonads with transverse furrows, with or without secondary tentacles.

Key to the species of Bythotiara.

1. With bifurcate radial canals; with secondary tentacles ........ ... . i it murrayi
With four simple radial canals; without secondary tentacles....... ... ... .. . it 2
2. With 4 tentacles ... .. .. i e e e e drygalskii
With 8 tentacles ... ... . i e i e e e depressa

Fig. 141. Eumedusa birulai Fig. 142, Bytholiara murrayi Fig. 143. Bytholiara drygalskii IFig. 144. Bylholiara depressa
(after Linko, from JascuNow). (from Pl Sh.). (from HARTLAUR). (from Naumov).

Bythotiara murrayi GUNTHER 1903. Up to about 20 mm high and wide, with thick walls; stomach small,
with four interradial gonads with transverse furrows; radial canals generally four, bifurcate (but additional
branching may occur); long tentacles as many as ends of radial canals; some small secondary tentacles and
minute dwarf-tentacles. — Tropical part of the Indian Ocean; Kermadec Trench north of New Zealand.
Oceanic in the eastern part of the Atlantic Ocean from Norway to South Africa; Mediterranean. Mainly bathy-
pelagic. (MaveRr 1910 p. 185, figs. 97, 98; RusseLL 1953 p. 215, PL. 13 fig. 1, textfigs. 113-116; Kramp 1965 p. 45).

Bythotiara drygalskii VANHOFFEN 1912, 11 mm high; stomach large; gonads eight, adradial, with transverse
furrows; four unbranched radial canals; four perradial tentacles. -— N. W. of Gauss Station, Antarctic.
(VanuOFrEN 1912 p. 363, fig. 1; HarrLaus 1913 p. 358, fig. 302).

Bythotiara depressa Naumov 1960. 20 mm high, with thick walls, especially in apical part; bell laterally
compressed ; manubrium very short, in nearly whole length covered with folded gonads; mouth simple, square
or round; four unbranched radial canals with smooth edges; eight tentacles each with a terminal knob; no
secondary tentacles. -— Sea of Okhotsk, Kurile Islands, Bering Sea. (Naumov 1960 p. 191, fig. 77).

Calycopsis FEwkEs 1882. Calycopsidae with primarily four unbranched radial canals and with four or
more centripetal canals arising from the ring canal, blind or joining the cruciform base of the stomach; gonads
transversely folded, frequently forming eight adradial rows of deep transverse furrows; basal portion of
tentacles adnate to umbrella margin; all tentacles hollow, nematocysts only in the terminal knob.

Key to the Indo-Pacific species of Calycopsis.

1. Oral lips complexly folded, their margin with numerous nematocyst knobs; two kinds of tentacles ... nematophora
Oral lips simple or faintly crenulated, without nematocyst knobs...... ... .. ... . ... i i, 2
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2. Gonads in pockets; one centripetal canal in each quadrant; 8-16 tentacles all alike ............... borchgrevinki
Gonads in exterior folds. .. ... ... i et 3
3. Marginal lobes between tentacles with well-marked exumbral papillae; two centripetal canals in each quadrant;
8-12 tentacles all alike ... ... .. e e e e e e e papillata
Marginal lobes without well-marked papillae . ... ... ...ttt it ettt et e et 4
4. Numerous centripetal canals, 7 or more in each quadrant, most of them joining base of stomach or upper part of
neighbouring canals; 16-32 tentacles ... ... ... .ttt ettt e e e e chuni
Only one or two centripetal canals in each quadrant ........ ... ... . i i i i i, 5
5. With four interradial centripetal canals, blind; eight long and many small tentacles ................... bigelowi

With eight adradial centripetal canals, blind or joining base of stomach; 12 large and occasionally some small

TENLACIES: & o o s s s sivie siis ieiis v i S A siets Giels s aliliath Aets Ses @ aiaie siaE e s Lieid fiste Wiate d wiais sih aitiie e simulans

Calycopsis nematophora Bicerow 1913. Up to 30 mm high, almost as wide as high; mouth complexly folded,
with labial nematocyst knobs; about 16 canals, all (or nearly all) joining the cruciform base of the stomach;

Fig. 145. Calycopsis nematophora (from Naumov). Fig. 146. Calycopsis borchgrevinki
(after VANHOFFEN, redrawn by P. W.).

usually a large tentacle to each canal, and moreover several small tentacles. — Bering Sea; Sea of Okhotsk.
(BreeLow 1913 p. 23, PL 2 fig. 8, PL 3 figs. 1-3; Naumov 1960 p. 194, PL. 29 fig. 2, textfig. 79).

Calycopsis borchgrevinki (Browne 1910). 20 mm high, 15-18 mm wide; gonads in pockets, embedded in
the walls of the stomach, not in exterior folds; four interradial centripetal canals, blind or joining base of
stomach; 8-16 tentacles. —— Antarctic and subantarctic, circumpolar. (Brow~Ne 1910 p. 17, PL. 2 figs. 1-5,
as Sibogita borchgrevinki; VANHOFFEN 1911 p. 215, PL. 22 fig. 7, textfig. 10).

Calycopsis papillata BicELow 1918. 27-33 mm high, 26 mm wide, jelly very thick and rigid; each of the
marginal lobes between the tentacles with a group of prominent gelatinous papillae; eight centripetal canals,
usually adradial in position, blind or joining base of stomach; 8-12 tentacles, all alike. — Near Madagascar.
Atlantic Ocean west of Africa; West-Indies; Florida. (BiceLow 1918 p. 378, Pl 2 figs. 1-7, PL 3 fig. 10; Kramp
1955 p. 252, PL. 1 figs. 2, 3; Kramp 1965 p. 47).

Calycopsis chuni VANHOFFEN 1911. Up to 40 mm high and 30 mm wide, jelly thick and rigid ; manubrium
about half as long as bell cavity, lips fairly short, crenulated; gonads with 19-32 transverse folds in each of
the eight rows; 28-56 centripetal canals, most of them communicating either directly with the base of the
stomach or with neighbouring canals close by the stomach; 16-32 tentacles. — Indian Ocean from East
Africa to the Malayan Archipelago; East Australia; Gulf of Panama. Atlantic west of Africa; West-Indies.

]*
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(VanuorreN 1911 p. 217, PL 22 fig. 8, as Calycopsis chuni; ibid. p. 214, PL. 22 fig. 6, as C. typa Fewkes;
HarTraus 1913, p. 360, as Calycopsis valdiviae; Kravp 1965 p. 48).

Calycopsis bigelowi Vanuérren 1911, 16 mm high and wide, jelly thick; gonads with about 10 transverse
folds in ecach of the adradial rows; four interradial centripetal canals, blind; 8 long and numerous, up tc

Fig. 148. Calycopsis chuni (from VANHOFFEN,
redrawn by P. W.).

a
Fig. 147. Calycopsis papillata; a, medusa (after Kramp,
redrawn by P. W.); b, part of bell margin showing
gelatinous warls (after BiceLow, redrawn by P. W,),

Fig. 150. Calycopsis simulans
Fig. 149. Calycopsis bigelowi, bell margin (afler VANHOFFEN, from HARTLAUB). (from Bicerow, redrawn by P. W.).
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40, small tentacles, all tentacles structurally alike. — Malayan Archipelago; Gulf of Aden; near Cape of Good
Hope. (VaNxnorrex 1911 p. 218, fig. 12; Kramp 1965 p. 46).

Calycopsis simulans (BiceELow 1909). 30 mm high and 22 mm wide; eight centripetal canals, adradial,
blind or joining base of stomach; 12 large tentacles opposite to the canals and occasionally some small tentacles
between the canals. — Gulf of Panama; Philippines; Indian Ocean near the Cocos Islands and off Mombasa
in FEast Africa. (Brcerow 1909 p. 213, PL 5 figs. 4, 5, PL. 41 figs. 8, 9, PL 43 figs. 1, 2, as Sibogita simulans;
Kramp 1965 p. 47).

b
Fig. 151. Sibogita geomelrica (a from MAYER, b from Kramp, redrawn by P. W.).

Sibogita Maas 1905. Calycopsidae with primarily four radial canals which branch repeatedly at various
levels; without centripetal canals; gonads transversely folded.

Sibogita geometrica Maas 1905. Up to 38 mm high and about 20 mm wide; the four primary radial canals
give rise to alternating lateral branches, from which lateral branches of second and third order arise at various
levels, up to about 40 canals joining the ring canal; gonads in about 13 transverse folds in each of the eight
adradial rows; tentacles in same number as, or half as many as the canals. — Malayan Archipelago and tro-
pical Indian Ocean. Atlantic Ocean near the Azores and in the Bay of Biscay. (Maas 1905 p. 17, PL 3 figs.
16-18; BicerLow 1919 p. 290, Pl. 40 figs. 5-7, PL 41 fig. 2; Kramp 1959 a p. 28, P1. 1 figs. 11, 12, textfigs. 4,
5, as S. geometrica occidentalis; Kramp 1965 p. 49).

Species with uncertain affinity.

Meator rubatra BiceLow 1913. 17 mm high, 18 mm wide, jelly very thick, globular; four simple radial
canals, no centripetal canals; stomach crucifrom, connected with the radial canals in entire length, with eight
smooth adradial gonads; four large, perradial and numerous small tentacles, without a terminal knob.
— Sea of Okhotsk, Kurile Islands. (Bicerow 1913 p. 12, PL. 1 figs. 1-3; Naumov 1960 p. 190, PL. 29 fig. 1,
textfig. 76).
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Kanaka pelagica Ucuipa 1947. 1.8 mm high, 1.5 mm wide, with thick apex; four radial canals, narrow,
curved concave in middle portion, distal half slightly widened and ragged; no centripetal canals; manubrium
small; gonads seem to develop on the lower half of the radial canals (?) eight long, hollow tentacles, cach
with a terminal knob of nematocysts. -~ Central Pacific. (Ucnipa 1947 a p. 303, fig. 5).

1com

Fig. 154. Russellia mirabilis
Fig. 152, Mealor rubatra (from Naumov). Iig. 153. Kanaka pelagica (from UcHIDA). (from Kramp, redrawn by P. W.).

Family Russelliidae.

Anthomedusae with unbranched oral tentacles without terminal clusters of nematocysts, situated above
the mouth opening, mouth with simple perradial lips; with groups of hollow, marginal tentacles without
basal swellings, partly sunk into narrow fissures of the umbrella margin; with adaxial ocelli.

Russellia Kramp 1957. Russelliidae with an apical projection; with cruciform stomach mounted upon a
peduncle; with four pointed oral tentacles; with eight smooth, adradial gonads; with four simple radial canals;
with eight groups of marginal tentacles, each group with one large and two small tentacles, the basal part
of the large tentacle sunk into a deep furrow of the umbrella margin; with an adaxial ocellus at the base of
the free portion of the tentacles.

Russellia mirabilis Kramp 1957. 15 mm high, 9 mm wide, with a large apical projection; stomach about
half as long as bell cavity; adradial gonads occupying entire length of stomach; mouth quadrangular, with
very short perradial lips; four perradial oral tentacles inserted above the mouth, finger-shaped, pointed, with
scattered nematocysts along entire length; four perradial and four interradial tentacles, their basal part deeply
sunk into a narrow fissure between two prominent lobes of the umbrella margin, and each flanked by a
pair of small tentacles. — Antarctic, west of Graham Land and near South Georgia; West-Indies. (Kramp
1957 p. 27, PL 4 figs. 1-6; Kramp 1959 a pp. 30, 129, fig. 142).

Family Polyorchidae.

Anthomedusae with a more of less pronounced gastric peduncle; with four oral lips densely set with
nematocysts forming a distinct marginal band; with four radial canals with tendency to develop blind lateral
branches; gonads sausage-shaped or spiral.
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Key to the genera of Polyorchidae.

1. Tentacles in eight marginal clusters; gonads spirally twisted ......... ... .. i ittt Spirocodon
Tentacles not in clusters; gonads sausage-shaped, pendent ......... ... ...t 2
2. Radial canals with lateral branches . ... ... ... ...ttt ittt et s ettt et Polyorchis
Radial canals without lateral branches . ... ... . . . i i it ettt Scerippsia

Polyorchis A. Acassiz 1862. Polyorchidae with four radial canals giving rise to many blind lateral branches;
with or without centripetal canals issuing from the ring canal; tentacles along the whole bell margin, not in
clusters, with abaxial ocelli; gonads sausage-shaped, hanging down from the junction points of the radial
canals with the manubrium. — The species (revised by Skocssera, 1948) are distinguished from each other
merely by numerical characters, which are variable.

f
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Fig. 155. Polyorchis penicillatus (from MAYER). Fig. 156. Polyorchis karafutoensis (from Naumov).

Polyorchis penicillatus (Escuscuortz 1829). 50—60 mm high, 30—40 mm wide; radial canals with 15-25
pairs of lateral branches which may be dilatated or faintly branched in their distal ends; ring canal simple or
with a few knob-like centripetal diverticula; peduncle short; manubrium prismatic, about as long as bell
cavity; 4-11 sausage-shaped gonads hanging down from the peduncular part of each radial canal; up to
160 tentacles. — Gulf of California to Vancouver Island; Hawaii. (MayEr 1910 p. 218, fig. 111; LitrrLE 1914
pp- 307-328, Pl. 13-15; SkoGsBERG 1948 p. 118).

Polyorchis karafutoensis KisHinouye 1910. 60 mm high, 50 mm wide, radial canals with 16-22 pairs of
lateral diverticula, long and profusely branched; ring canal with branched centripetal canals; manubrium
prismatic; about 10x4 sausage-like gonads, irregularly branched, longer than the manubrium; 80-120 ten-
tacles. — Japan; Saghalin. (KismiNnouye 1910 p. 30, PL 5 fig. 31; Ucnipa 1925 p. 88, fig. 13; Ucnipa 19275
p- 227; Naumov 1960 p. 549, fig. 438).

Polyorchis montereyensis SKOGSBERG 1948. 40 mm high; radial canals with about 25-30 lateral diverticula
on either side, occasionally with 1-4 short secondary branches; ring canal with or without short centripetal
canals, sometimes faintly branched; gonads more or less branched, 45 or more on each peduncular canal;
up to about 80 tentacles. — California. (Skocssere 1948 p. 114, fig. 2, diagram).

Polyorchis haplus SkosBERG 1948, 15-20 mm high; radial canals simple in small specimens, in large
specimens with closely set knob-like diverticula; ring canal with or without knob-like diverticula; gonads
about 20-25 on each canal, in fully developed specimens along entire length of peduncle; up to 24 tentacles.
— California. (SkoGsBERG 1948 p. 121, no figure).

Scrippsia Torrey 1909. Polyorchidae with a large, gelatinous stomachal peduncle, from which numerous
sausage-shaped gonads are hanging down; with four narrow radial canals without lateral diverticula.
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Scripssia pacifica Torrey 1909. 75 mm high, deep bell-shaped, with slight apical prominence; peduncle
broadly conical, more than half as long as bell cavity, with numerous gonads, long and narrow, 30-60 hang-
ing down from each radial canal; about 256 tentacles in seven cycles, the longest projecting from the sides
of the exumbrella, the smallest with abaxial ocelli. — California. (TorrEY 1909, p. 15, fig. 3; MaYER 1910
p- 493, fig. 327).

Spirocodon HarckeL 1880. Polyorchidae with tentacles in eight marginal clusters; radial canals and ring
canal with branched diverticula; four perradial gonads attached to stomachal peduncle, hanging down as
spirally twisted loops.

Fig. 157. Serippsia pacifica (from MAYER). Fig. 158. Spirocodon sallalor (Irom UcHIDA),

Spirocodon saltator (TiLEstus 1818). Up to 75 mm high and 65 mm wide; radial canals very narrow, with
numerous dendritic lateral branches; four interradial dendritic centripetal canals from ring canal; numerous
tentacles in eight curved groups, all with abaxial ocelli. -— Japan. (Maas 1909 p. 18, PL 2 figs. 10-13; Ucnipa
1927 a p. 230, PL 10 fig. 9, PL 11, textfigs. 1-12, 16-19, 43-46).

Family Tiarannidae.

Anthomedusae without apical projection and without gastric peduncle; with large, cruciform stomach;
mouth with simple or folded lips; with four radial canals; with folded gonads on the walls of the stomach
and its perradial lobes; with numerous hollow marginal tentacles with conical basal bulbs; with hollow
marginal spindle-shaped cordylus-like structures with nematocysts at distal end; without ocelli.

Key to the genera of Tiarannidae.

............................................................................. Tiaranna
................................................................ Chromatonema
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Tiaranna Hartraus 1913. Tiarannidae in which the gonads are lateral folds on both sides of the perradial
stomachal lobes and connected in the interradii.

Tiaranna rotunda (Quoy & GamMarp 1827). 20 mm wide, somewhat less in height, apex evenly rounded,
jelly thick; manubrium broad, cruciform, perradial edges of stomach in their entire length connected with
subumbrella; mouth with four large, slightly crenulated lips; gonads in regular transverse folds on interradial
walls of stomach extending outwards along the perradii; 16-28 tentacles with conical bulbs; between suc-
cessive tentacles 2-3 minute spindle-shaped cordylus-like appendages with distal bundle of nematocysts.
— Deep and intermediate strata in the Atlantic Ocean and the western Mediterranean; antarctic waters south
of Australia. (Kramp 1920 p. 6, Pl. 1 figs. 2—4; RusseLL 1953 p. 219, figs. 117-119).

Fig. 159, Tiaranna rotunda (from Pl. Sh.).

Iig. 161. Chromatonema erythrogonon (from BicELow, Fig. 162. Chromatonema hertwigi (from VANHOFFEN).
redrawn by P. W.).

Tiaranna sagamina Ucuipa 1947. Size unknown; jelly very thick; seems to lack ring canal; 12 tentacles;
gonads not yet developed; otherwise like T. rotunda. — Japan. (Ucnipa 1947 b p. 334, fig. 2).

Chromatonema FEwkes 1882. Tiarannidae in which the gonads constitute eight series of sac-like invagi-
nations from the surface of the perradial stomachal lobes, separated in the interradii.

Chromatonema rubrum FEwkes 1882. Up to 27 mm wide and 22 mm high, jelly thick, apex evenly rounded;
Manubrium broad, quadrangular, with four perradial lobes extending for half or two-thirds the distance
towards bell margin; mouth with four short, slightly crenulated lips; 10-16 sac-like gonads on each side of
each stomach lobe; 20-24 tentacles with conical bulbs; between successive tentacles two, rarely only one,
minute cordylus-like appendages with distal bundle of nematocysts. — Bathypelagic, widely distributed in
the deep parts of the Atlantic Ocean and off the Atlantic and Indian sectors of the Antarctic Continent; (Kramp
1919 p. 7, PL. 1 figs. 1-8, textfigs. 3, 4 a; RusseLL 1953 p. 223, figs. 120, 121).

Chromatonema erythrogonon (BiceLow 1909). Up to 44 mm wide, with up to 64 tentacles, 1-2 cordyli
between successive tentacles. — Eastern Pacific, Peru to California. (BicELow 1909 p. 150, PL. 5 fig. 1, PL
38 figs. 8, 9, PL. 39 figs. 1-7; BicErLow 1940 p. 297, fig. 13; Kramp 1965 p. 50).
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Chromatonema hertwigi (VaNudrreN 1911). 50 mm wide, with 20 tentacles; 5 cordyli between successive

tentacles. — Bay of Bengal (Vanuorren 1911 p. 220, PL. 22 fig. 9, textfig. 13 a, b).

II. Order LEPTOMEDUSAE

Hydromedusae with umbrella usually hemispherical or flattened; with gonads on radial canals; marginal

sense organs, when present, in form of cordyli or marginal vesicles of ectodermal origin; occasionally with

ocelli.
Key to the families of Leptomedusae.
1. With no marginal Sense OrZansS. . ... ...ttt ittt ittt ettt ittt 2
With marginal Sense OTGaANS . .. ... ...t ittt ettt ittt enae it na it 4
2. Stomach upon a gelatinous peduncle; ring canal with blindly ending centripetal canals ........... Timoididae
Without a gastric peduncle ... ... ... . it et e e 3
3. Base of stomach broad, attached over its whole surface; with 8 or more radial canals ............. Melicertidae
Base of stomach narrow; radial canals either branched or, if simple, irregularly arranged ...... Dipleurosomatidae
4. With marginal cordyli . ...... .. .. e e Laodiceidae
With marginal vesicles; without cordyli ........ ... . i e e 5
5. Marginal vesiCles Open . ... ... .. it e e e e e Mitrocomidae
Marginal vesicles Closed . ... ... ... e e e e 6
6. With a distinct gastric peduncle . ....... ... ... . i e e e 7
Without a distinet gastric peduncle. . ... ... .. . i e e e e 8
7. With numerous marginal vesicles; gonads restricted to umbrellar portion of radial canals; tentacle bulbs usu-
ally With eXeretory PoOTeS . ... e et i et e Eirenidae
Marginal vesicles usually eight; if more, the gonads extend from bell margin down along the peduncle almost
to the stomach; N0 eXCrelory POTeS . ... i ittt i it i i e anne e Eutimidae
8. Stomach very broad; with many radial canals; tentacle bulbs with excretory pores ................ Aequoreidae
Stomach narrow; with (normally) 4 or 8 radial canals ......... ... ittty 9
9. Tentacle bulbs with excretory pores; 4-8 radial canals ............ ... .. ... ... ... Phialuciidae
Without excretory pores; 4 radial canals ... ...... ... .. ittt it i s 10
10. Tentacle bulbs with lateral cirri or marginal cirri between tentacles .................. ... ... ..., Lovenellidae
Wit hout CITd ..o e e e e 11
11. Gonads divided into two lateral parts by a median groove; 8 marginal vesicles .................... Phialellidae
Gonads completely surrounding radial canals; 8 or more marginal vesicles ...................... Campanulariidae

Family Dipleurosomatidae.

Leptomedusae without any kind of marginal sense organs; with stomach with narrow base; with three,

four or more radial canals either branched or, if simple, irregularly arranged; with gonads on radial canals

separated from stomach; with hollow marginal tentacles; without marginal or lateral cirri.

Dipleurosoma Bokck 1866. Dipleurosomatidae with three or more main radial canals, some or all of which

branch irregularly and join the circular canal; tentacles numerous.

Dipleurosoma pacificum Acassiz & Maver 1902, 23 mm wide; exumbrella reticulated by hexagonal ele-

vations; manubrium very short, mouth with six small lips; six radial canals in groups of three, two of which
bifurcale; gonads in the middle regions of the eight canals; about 100 tentacles; with adaxial ocelli; slender
club-shaped bodies scattered between tentacles. — Pacific Ocean north of Tahiti. (Acassiz & MaveEr 1902,

p.

148, PL. 3 figs. 13, 14; Maver 1910 p. 225, fig. 118).
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FFamily Melicertidae.

Leptomedusae without any kind of marginal sense organs; with base of stomach attached over its entire
surface; with eight simple or bifurcate radial canals; with hollow marginal tentacles; without marginal or
lateral cirri; with or without ocelli.

Key to the genera of Melicertidae.

1.” Radial canals bifurcated ... ... ... i e et Nelocertoides
Radial canals simple . . . ... i e e et 2
2. Eight radial canals, four of which are developed centripetally from the ring canal ................. Melicertoides
Al radial canals arise from the stomach .. ... ... i it i et e e e e e 3
3. With 8 large tentacles and a few rudimentary bulbs .......... ... ... ... i il Orchistomella
With numerous tentacles .. ... ... . ...t it it ettt e ittt e et Melicertum

T :'.f "

Fig. 163. Dipleurosoma pacificum (from MAYER). IFig. 164, Melicertum octocostalum (from Kramp),

Melicerfum L. Acassiz 1862. Melicertidae with eight simple radial canals, four primary and four secondary,
all of which arise from the stomach; with gonads on the radial canals separated from stomach; usually
(? always) without ocelli.

Melicertum octocostatum (M. Sars 1835). 11-14 mm high and wide, conical to pyriform; thick, solid apex
and thinner sides; in each octant 57 fine lines of nematocysts upon subumbrella; velum narrow; stomach
short and broad, octagonal, eight small lips; eight sinuous, linear gonads almost to bell margin; about 64—
72 large tentacles alternating with as many small ones; no ocelli. — Bering Sea; Sea of Okhotsk; northern
Japan; ? Vancouver. North-western Europe from EEnglish Channel to Barents Sea; Iceland; West Greenland;
North America from Woods Hole to Halifax. (MavEr 1910 p. 207, PL. 23 figs. 4, 5, Pl. 24 fig. 5, as M. campanula;
RusseLL 1953 p. 245, PL. 13 figs. 2—4, textfigs. 138-142; Nauvmov 1960 p. 324, fig. 216).

Melicerfum georgicum A. Acassiz 1862. 20 mm high and wide; stomach wide, flat and octagonal, mouth
with four (?) lips; eight gonads covering nearly entire length of the eight radial canals, but not touching ring
canal; about 30-40 tentacles with large basal bulbs; ocelli ?. — Washington on the Pacific coast of North
America. (A. Acassiz 1865 p. 135, figs. 215, 216; Maver 1910 p. 209).

Melicertoides Kramp 1959. Melicertidae with eight simple radial canals, four primary and four secondary,
the latter developed centripetally from the ring canal; with gonads adjacent to stomach.

Melicertoides cenlripetalis Kramp 1959. 1 mm high, higher than wide, jelly thin; stomach broad and swollen,
mouth opening simple; eight radial canals, all alike in the adult and fairly broad, with funnel-shaped openings
into the middle zone of the stomach; gonads (immature) small, adjacent to stomach; four perradial tentacles
opposite to the four primary radial canals; 12 other tentacles irregularly scattered. — Philippines. (Kramp
1959 b p. 239, figs. 10, 11).
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Netocertoides Maver 1900. Melicertidae with eight main radial canals bifurcating once; gonads on main
radial canals adjacent to stomach; without ocelli.

Netocertoides brachiatus Mayer 1900. 4-5 mm high, higher than wide; stomach broad and disk-like,
mouth with four simple lips; 8 main radial canals bifurcated once; 16 long, hollow tentacles opposite to the
16 canals, 16-25 small tentacles. — Philippines and around Madagascar. Bahamas and Florida. (MAvER
1910 p. 229, PL 27 figs. 4-6; Kramp 1965 p. 51).

Orchistomella Kramp 1959. Melicertidae with eight or more simple radial canals, all of which arise from
the stomach; tentacle bulbs with adaxial ocelli. (Two species, formerly referred to the same genus, are pro-
bably young specimens of Aequorea; see Kramp 1961 p. 444).

Fig. 166. Melicertoides centripelalis
(from Kramp, redrawn by P. W.).

Fig. 165. Melicertum georgicum (from AcGassiz).

Fig. 167. Netocerloides brachiatus
(from MAYER, redrawn by P. W.).

Fig. 168. Orchistomella applanata (from Kramp). Fig. 169. Timoides agassizi (from MAYER).
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Orchistomella applanata Kramp 1959. 1.5 mm wide, flat-topped, jelly fairly thick, a gelatinous plug extend-
ing downwards into the centre of the very broad stomach; mouth broad, with four broad lips; eight simple
radial canals; gonads not observed; eight large tentacles with very large, almost globular bulbs, each with
an adaxial, black ocellus; one or two rudimentary bulbs between successive tentacles. — Philippines. (Kramp
1959 b p. 242, fig. 12; Kramp 1965 p. 52).

Family Timoididae.

Leptomedusae without any kind of marginal sense organs; ring canal with blindly ending centripetal
canals; with stomach upon a peduncle.

Timoides BiceLow 1904. Timoididae with four radial canals; with numerous tentacles and marginal
cirri.

Timoides agassizi BicELow 1904. 20 mm wide, 14 mm high, apex very thick; stomach very long; four
long, lancet-shaped, complexly folded lips; peduncle twice as long as the bell cavity, with flaring base; gonads
on lower half of peduncle, above stomach, forming four ridges of papilliform processes; 12 interradial and
adradial centripetal canals; 32 tentacles; numerous marginal cirri, no lateral cirri. — Maldive Islands in
the Indian Ocean (BiceLow 1904 p. 254, PIL. 3 figs. 10, 11; Maver 1910 p. 212, fig. 108).

Family Laodiceidae.

Leptomedusae with marginal cordyli; with 4-8 or more simple or branched radial canals; with hollow
marginal tentacles; with or without marginal cirri; without marginal vesicles; with or without ocelli.

Key to the genera of Laodiceidae represented in Indo-Pacific waters.

1. With 6 or more radial canals .. ... ... ... ittt et e e e e e e 2
With 4 radial canals ... ... e e e e 3
2. Some or all of the radial canals dichotomously branched, all branches joining ring canal ............... Toxorchis
With eight simple, unbranched radial canals .......... ... ... ittt iiiianenannn Melicertissa
3. Radial canals open grooves forming large cruciform mouth ......... ... ... ... ... .. .. ... .. ... Staurophora
Radial canals closed . ... ... i e e e e e 4
4. Radial canals with one or a few pairs of lateral branches .......... ... .. ... .. . . i, Staurodiscus
Radial canals simple or with short lateral diverticula ......... ... . ... . it iieinnnnns 5
5. Some or all tentacle bulbs with adaxial ocelli .. ....... ...ttt et e enans Laodicea
INO OCEHIN cos o i sid i il e e ssalals wiae it Soiee B5e D S ASE Eais nieh Daed S Sl e i v e i Ptychogena

Laodicea LEesson 1843. Laodiceidae with four simple radial canals; with simple wavy gonads; with or
without marginal cirri; with adaxial ocelli. — The limatation of the species was discussed by the present
author, Kramp 1953 pp. 268-270.

Key to the Indo-Pacific species of Laodicea.

1. Stomach with large perradial lobes .. ... ... i i i it i e e et e pulchra
Stomach with short perradial lobes ....... ... .. i i e e e 2
2. With 8 tentacles and 8 very large marginal clubs; 2 mm wide ......... ... ... 0.t iiiiinnnn.. fertilis
With numerous tentacles . . .. ... . ..ttt ettt et et ettt e e e e s 3
3. Gonads in short, complexly folded lateral diverticula; no marginal cirri ............. ... .. .c0vunven.... fijiana
Gonads sinuous on radial canals, contiguous with stomach; with marginal eirri ............. ..., 4
4. One cordylus between successive tentacles; ocelli on about every second tentacle ....................c.... indica
‘With 2-3 cordyli between successive tentacles; ocelli on nearly alltentacles ..............cciirreunnnn.. marama
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Laodicea pulchra Browxe 1902. 15 mm high, 25 mm wide; stomach very large, with four large, perradial
lobes extending more than half-way to bell margin; four large, slightly folded lips; gonads from near centre
of stomach nearly to ring canal, with numerous lateral folds; about 50 tentacles without basal spur; no cirri;
3-4 cordyli between successive tentacles, with nematocysts; adaxial ocelli on each tentacle bulb and cordylus.
—- Kerguelen Island. Falkland Islands and southern Patagonia. (Brow~Ne & Kramp 1939 p. 291, PL 16 figs.
3-5).

Laodicea fertilis (LENDENFELD 1884). 2 mm wide, 2.5 mm high; stomach a four-sided pyramid, four
simple lips; gonads complexly folded, over entire length of the four radial cenals, fused on sides of the sto-

IFig. 170. Laodicea pulchra, parl ol bell margin
with tentacles and cordyli (from Brow~e &

Kramr, redrawn by P. W) Fig. 171. Laodicea [ijiana (from Acassiz & Maver, redrawn by P. W),

mach; eight tentacles; eight very large adradial clubs. — Sydney, Australia. The present author has examined
the type-specimen in the British Museum, London, and found that LENDENFELD's short description is ade-
quate, but his figures misleading. (Krampr 1953 p. 310).

Laodicea fijiana Acassiz & Mayer 1899 (non. Maas 1906). 6 mm high and wide; gonads upon short,
complex lateral diverticula in proximal half of the radial canals; about 70 tentacles without basal spur; very
few cordyli; no cirri. — Fiji Islands. (Brow~NE 1907 p. 467; Kramp 1919 p. 22; Kramp 1953 p. 269).

Laodicea indica BRowNE 1905, 20-25 mm wide, two to four times as wide as high; walls moderately thick;
stomach cross-shaped, fairly large, oral lips short, slightly folded; gonads from corners of stomach along
half part of radial canals or almost to bell margin, sinuous, may be well developed even in small specimens;
up to 180 tentacles, small basal spurs on young tentacles; ocelli on about every second tentacle; one cordylus

Fig. 173. Laodicea marama (from Acassiz & MAaYER,
Fig. 172, Laodicea indica (from Browxg, redrawn by P. W.). redrawn by P. W.).
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between successive pairs of tentacles; cirri present, but readily lost by preservation. — Widely distributed in
coastal waters from South and East Africa to Tahiti. (Brow~e 1905 p. 136, PL. 1 fig. 5, P1. 4 figs. 7-11; Maas
1905 p. 25, PL. 2 figs. 14, 15, PL 5 figs. 32-35, as L. fijiana var. indica; Brow~Ne 1907 p. 266 as L. maasi,
nov. nom for L. fijiana var indica Maas; Krame 1953 p. 269; Krave 1965 p. 52). Closely related to the Atlantic
L. undulata (Forsrs & GOODSIR).

Laodicea marama Acassiz & Maver 1899. 5.5 mm wide (young medusa); resembling L. indica, bul
distinguished by the presence of 2-3 cordyli between successive tentacles; cirri are present, but the tentacles
are said to be without basal spur. — Fiji Islands. (Acassiz & Maver 1899 p. 162, Pl. 3 figs. 7, 8; Browng
1907 p. 466; Kramp 1953 p. 269, discussion).

Ptychogena A. Acassiz 1865. Laodiceidae with four radial canals giving rise to lateral diverticula, in which
the gonads are placed; stomach with funnel-shaped perradial lobes; without cirri; without ocelli.

Key to the Indo-Pacific species of Ptychogena.

1. Umbrella almost as high as wide, dome-shaped; gonadial diverticula short and simple; about 50 tentacles californica
Umbrella almost flat, jelly very thick with a thin margin; gonadial diverticula lamellar, compressed; numerous

BENTACIES 2 - oh vee s s Siih Sie siiah S e Gt S e e A Ad AR RS SUTEReh B WA s ale S b § T At S0 R s 2
2. Gonadial lamellae in their entire length attached to subumbrella ......................... S I lactea
Gonadial lamellae not attached to subumbrella .......... . . . i et antarctica

Ptychogena californica Torrey 1909. 10 mm wide, more than half as high as wide; manubrium shallow,
broad, mouth large; gonads with 12-14 short lateral folds on either side of the proximal half of the radial
canals; about 48 tentacles; 1-5 cordyli between tentacles. — San Diego, California. (Torrey 1909 p. 13,
figs. 1, 2).

Ptychogena lactea A. Acassiz 1865. Up to 90 mm wide and 30 mm high, very thick; stomach short, quadratic,
mouth rim slightly crenulated, four short lips; radial canals with 20-30 lamelliform diverticula on either side,
at right angles to the canals, in their entire length attached to subumbrella, their free margin with papilliform
appendages; 300-500 tentacles and as many club-shaped cordyli without nematocysts. — Arctic, circumpolar;
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IFig. 174. Plychogena californica (from ToRREY). IFig. 175. Plychogena lactea (after HaeckeLn, from Maver).
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Bering Sea, Sea of Okhotsk, northern Japan. (Kramp 1910 p. 31, Pl 3 figs. 1-6, textfig. 5; Yasunov 1948
p- 71, PL. 20 fig. 1; Naumov 1960 p. 297, fig. 190).

Ptychogena antarctica BRowNE 1907. 60-100 mm wide, slightly convex, jelly very thick; stomach wide,
with funnel-shaped perradial lobes almost to terminal portions of the gonads; gonads on nearly whole length
of radial canals, in 10-15 lateral folds on either side, each of them further divided into 2-5 lamellar folds, not
attached to subumbrella; about 300 tentacles and as many cordyli with few nematocysts. — Antarctic: Gauss
Station. South Orkney Islands; Cape Adare and MeMurdo Sound. (Browne 1910 p. 29, PL 2 figs. 6-9;
Kramp 1957 p. 28, PL 5 fig. 8).

Fig. 176. Plychogena antarctica Fig. 177. Staurophora mertensi Fig. 178. Melicerlissa malayica
(from Browx~E, redrawn by P. W.). (from MAvYER). (from MAYER).

Staurophora Branpt 1838. Laodiceidae with four radial canals which for the greater part of their length
are open grooves forming a large, cruciform mouth; gonads in branched diverticula from the lateral walls
of the cruciform mouth; with adaxial ocelli; no eirri.

Staurophora mertensi BRANDT 1838. 100-200 mm wide, flatter than a hemisphere; up to 4400 short tentacles,
all with adaxial ocellus, alternating with club-shaped cordyli without nematocysts. — Northern Pacific from
Alaska to northern Japan. Arctic circumpolar; northern Atlantic as far south as the North Sea and Cape Cod
on the American coast. Falkland Islands and South Orkney Islands in southern Atlantic. (MaYER 1910 p.
291, PL. 26 figs. 4-9; RusseLL 1953 p. 239, textfigs. 132-137; Naumov 1960 p. 300, figs. 28, 31, 50 B,b, 191,
192).

Staurophora purpurea FOoErRSTER 1923. Position doubtful. — Vancouver. (FoersTER 1923 p. 250, PL 4
figs. 2-5).

Melicertissa HaEckeL 1879. Laodiceidae with eight simple, narrow radial canals. — The distinction be-
tween the species is provisional (discussed in Kramp 1961 pp. 198 ff).

Key to the Indo-Pacific species of Melicertissa.

1. With about 100150 fentacles .. ...ttt it ettt et e ettt ettt ianniaaaanans malayica
With no more than 17 tentacles .. ....... ... ..ttt ittt et ia ey 2
2. With eight long, lanceolate lips; 8 tentacles ........... o i i it i e platygastra
Oral lips Very Short. . ... e e e e i i e 3
3. Eight tentacles, 24 cordyli .. ... ..iiutitiintirnnrrrsnnrerssersassorsaassssissasttosnssssansasssnsns clavigera
About 16 tentacles, about 32 cordyli ........ it e et et i e orientalis

Melicertissa malayica (Maas 1905). 32 mm wide; stomach flat, eight simple lips; gonads linear, upon
proximal 1/3 length of radial canals; about 150 tentacles, every fourth with an ocellus; cordyli irregularly
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scattered; a few coiled cirri. —— Malayan Archipelago. (Maas 1905 p. 28, PL. 5 figs. 29-31, as Melicertidium
adriaticum; MaveEr 1910 p. 211, fig. 107; Krampe 1961 p. 198).

Melicertissa platygastra Nair 1951. 7 mm wide, almost walch-glass-shaped, very thick in the centre, thin
towards margin; stomach flat, wide, mouth with eight long, lanceolate lips; gonads short, in middle of radial
canals; 8 short, stumpy tentacles with large, conical bulbs; in each octant 4-6 cordyli and 12-14 dark ocelli.
— Trivandrum Coast, India. (Namr 1951 p. 60, PL 1 figs. 6, 7; Kramp 1961 b p. 198; Kramp 1965 p. 55).

Melicertissa clavigera HaeckeL 1879. 10 mm wide, flatter than a hemisphere, moderately thin; stomach
flat, with eight short lips; gonads somewhat sinuous, upon middle half of radial canals; 8 tentacles, 32 cordyli,
32 ocelli; no cirri. — Trivandrum Coast, India. Originally described from Canary Islands. (HaeckeL 1879

Fig. 180. Melicertissa clavigera I'ig. 181. Melicertissa orientalis
Fig. 179. Melicerlissa plalygasira (from NaIr). (after HaAkckEL, from MAYER). (from Krayp).

p. 135, PL. 8 figs. 8-12; Maver 1910 p. 210, textfig. 106 (non Pl. 24 figs. 2, 3); Nair 1951 p. 59; Kramp 1959
p- 139; Kramp 1961 pp. 198 ft.; Kramp 1965 p. 55).

Melicertissa orientalis Kramp 1961. 11 mm wide, flatter than a hemisphere, jelly fairly thick; stomach broad
and rather flat, the eight radial canals continued inwards as narrow grooves meeting in the centre of the dorsal
wall of the stomach; eight faintly indicated oral lips; gonads along about two-fifths of radial canals, as wavy,
lateral bands with about five extensions, almost lamelliform, to each side; 17 tentacles, all alike, with broadly
conical bulbs; between successive tentacles 2—3 cordyli, club-shaped, with a small distal cap of nematocysts;
an adaxial ocellus at the base of each tentacle and cordylus. — N. E. Australia. (Kramp 1961 b p. 198, figs. 1-3;
Kramp 1965 p. 55).

Melicertissa sp. Kramp 1965. Young medusa, 2 mm wide and high; stomach broadly attached to subumbrella,
without a central stars-haped figure; oral lips faintly indicated; gonads small, oval, in proximal part of the
eight radial canals; 7 fully developed tentacles and 5 young bulbs, all with a black ocellus; 10 club-shaped
cordyli, each with a distal cluster of nematocysts. — Malacca Strait. (Kramp 1965 p. 54).

Staurodiscus HaeckeL 1879. Laodiceidae with four radial canals, each giving rise to one or more pairs
of lateral branches which may or may not communicate with the ring canal; primary radial canals proceed-
ing straight to the ring canal; gonads on main canals and branches; with adaxial ocelli; without marginal
cirri. (Discussion in Kramp 1962 pp. 320-324).

Key to the Indo-Pacific species of Staurodiscus.

1. Lateral branches of radial canals blind. . ... ... . . i e 2
Lateral branches joining ring canal .. ... ... i e e et e 3
2. Lateral branches 0ne Pail . ... ...ttt in ettt een e enenaeneeneneaneteaeeeaeenanenenenn tetrastaurus
Lateral branches 3—4 Pairs . ... .. ... et e e e golol
3. Lateral branches One Pair . ... ... ...ttt et it et et e e e e nigricans
Lateral branches 2 pairs, somewhat Irregular ... . ... ...ttt vielnamensis

Dana-Report No. 72, 1968 10



70

Staurodiscus tetrastaurus Haecker 1979. Up to 6 mm wide, half as high; stomach small, cruciform, mouth
with four prominent lips; radial canals each with two opposite blind lateral branches; gonads on side branches
and distal parts of radial canals; 8-16 long tentacles; up to 48 cordyli with nematocysts; 32 ocelli. — Coasts
of India; Singapore. Canary Islands; Florida. (Maver 1910 p. 214, PL. 9 figs. 7, 8; Pl 25 fig. 5, Pl. 26 figs.
10, 11; MENoN 1932 p. 14, PL 2 figs. 14, 19; Kramp 1965 p. 55).

Staurodicus gotol (Ucnipa 1927). 15 mm wide, 20 mm high; manubrium short, four-sided, with folded
lips; radial canals with 3—4 pairs of lateral branches, not quite opposite each other, the proximal longer than
the distal, canals and branches with secondary diverticula; the branches do not quite reach to the ring canal;

Fig. 182. Staurodiscus lelrastaurus IFig. 183. Staurodiscus goloi FFig. 184. Staurediscus nigricans
(from MAvER, redrawn by P. W), (from UcHIDA). (from MAYER).

gonads along canals and branches; 4 long and 4 smaller tentacles; 88 cordyli; ocelli on base of cordyli. —
Shimizu Bay in Japan; Sunda Strait. (Ucuipa 1927 ¢ p. 165, figs. 1, 2, as Staurodiscoides gotoi; Knamp 1965
p- 56).

Staurodiscus nigricans AGassiz & Mayer 1899. 14 mm wide, dome-shaped, thin and flexible; manubrium
short, mouth wide; from each of the radial canals two opposed lateral branches reaching ring canal; gonads
along the twelve terminal canals; 12 short tentacles; about 84 cordyli. — Fiji Islands. (Acassiz & MAYER
1899 p. 164, Pl 4 figs. 11, 12; Mayver 1910 p. 221, fig. 113, erroneously as synonym of Cannota dodecantha
Hckr.; Kramp 1955 p. 307).

Staurodiscus vielnamensis Kramp 1962. 13 mm wide, 5 mm high, fairly thick; stomach quadrangular,
mouth with four large, folded lips; four radial canals proceeding straight to the perradial points of the bell

Fig. 185. Staurodiscus vielnamensis (from Krawmp). I'ig. 186. Toxorchis polynema (from Kramp, redrawn by P.W.).
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margin, each giving rise to two pairs of lateral branches more of less opposite each other, some of the proximal
branches with a secondary lateral branch; gonads continuous, irregularly folded bands along the main
radial canals and their branches from their points of origin almost to the umbrella margin, the distal ends free
of gonads and communicating with the ring canal; 12 tentacles and 4 young bulbs; about 48 cordyli with a
distal cap of nematocysts; ocelli at the base of each tentacle and cordylus. — Coast of Vietnam. (Kramp
1962 p. 319, fig. 6; Kramp 1965 p. 56).

Toxorchis HarckeL 1879. Laodiceidae with four, six or more main radial canals, some or all branching
dichotomously one or more times, all branches reaching ring canal; primary radial canals not proceeding
to ring canal; gonads upon outermost branches; numerous tentacles and cordyli; cirri may be present. (Dis-
cussion in Kramp 1962 pp. 320-324).

Toxorchis thalassinus (PEroN & Lesureur 1809). About 50 mm wide, dome-shaped; stomach shallow,
with six wide lips; 6 wide radial canals, branching dichotomously 3—4 times, about 100 branches reaching
ring canal; sac-like, folded gonads on outermost branches; 100 or more long tentacles with cordyli and cirri
between them. — New Guinea and North Australia. (MaYEr 1910 p. 228; Kramp 1953 p. 306).

Toxorchis polynema Kramp 1959. 17 mm wide, flat; stomach broad and flat, mouth with broad and crenul-
ated lips; four groups of radial canals, each bifurcating twice inside the cruciform base of the stomach, 16
(4x4) canals leaving the stomach, all running to the ring canal; gonads along proximal 2/3 to 3/4 of the length
of the radial canals; about 300 tentacles and as many cordyli. — Around Madagascar; Maldive Islands to
Ceylon; Malayan Archipelago; New Zealand; Society Islands and Samoa. Angola in West Africa. (Kramp
1959 a pp. 34, 141, PL. 1 fig. 13, PL. 2 fig. 4; Kramp 1965 p. 56).

Family Mitrocomidae.

Leptomedusae with open marginal vesicles; with base of stomach attached to subumbrella along edges
of radial furrows; with gonads on radial canals separated from stomach; with hollow marginal tentacles;
with or without marginal cirri; with or without ocelli. (Revision of genera and species in Kramp 1932).

Key to the genera of Mitrocomidae represented in Indo-Pacific waters.

1. Without 0CeHL . . of cvs i tiam snis sin s et 108 sinia su s diis ain s #9rhia sia's £008 & S e a0eiiis 20000 $ah Smia's a¥ais S1a%eia sl aln aiaie wism 404 2
‘With a large black ocellus at the base of each marginal vesicle ......... .. ... ... ... ... 5
2. With marginal cirri, spiral and with a terminal cluster of nematocysts ............... ... ... ... it 3
Without Marginal CiITi .. ... u ettt et i e it it ittt i et i i i ey 4
3. With 8-16 marginal vesicles .......... G s5 S by R s eth a5k aEh s v e s i bl B e Mitrocomella
With numerous marginal vesicles .. ... ... i e e s Mitrocoma
4. With 8 marginal vesicles .. ... ... it i i i e i e i e Cosmetirella
With numerous marginal vesicles .. ... ... ... . i e e e Halistaura
5. With only one kind of tentacles; 8 marginal vesicles . ... ... ... .. . . . .. . i i Tiaropsis
With two kinds of tentacles ....... ... .. i i i it i i i Tiaropsidium

Mitrocomella HarckeL 1879. Mitrocomidae with four radial canals; with 8, 12 or 16 marginal vesicles
without ocelli; with marginal cirri which coil spirally.

Mitrocomella frigida (BrowNE 1910). 13-17 mm wide, almost hemispherical, with thin walls; stomach
short and broad; gonads along greater part of radial canals, leaving both ends free, hanging down in large
vertical folds; 32-72 tentacles; about 8 cirri between successive tentacles; 8 marginal vesicles. — Antarctic:
McMurdoe Sound; Gauss Station; South Georgia. West of Cape of Good Hope. (Kramp 1932 p. 345, PL. 10
figs. 5, 6, textfig. 23).

10*



72

Mitrocomella sinuosa (FoersTER 1923). 4 mm wide, almost hemispherical; stomach small, mouth large,
wide, with four recurved lips; radial canals narrow; gonads sinuous, along distal half of radial canals, di-
stinetly longitudinally divided; about 50 tentacles with thick, conical bulbs, fairly short; 3-5 cirri between
successive tentacles; 12 marginal vesicles. — Vancouver, Pacific coast of North America. (FoERSTER 1923
p- 35, PL. 4 fig. 6, as Mitrocoma sinuosa; Kramp 1932 p. 343, fig. 38).

Mitrocomella grandis Kramp 1965. 50 mm wide, watch-glass-shaped, thin in peripheral part, but central
part very thick; stomach cruciform, mouth with four large, pointed, crenulated lips; gonads linear, along
greater part of radial canals; about 220 tentacles, all alike, with long, tapering bulbs; 5-8 cirri between suc-
cessive tentacles; 16 marginal vesicles. — South Africa. (Krame 1965 p. 57, fig. 2).

Fig. 187. Milrocomella frigida Fig. 188. Mitrocomella sinuosa
(from Kramp, redrawn by P. W.). (from FOERSTER).

Mitrocoma HakckeL 1879. Mitrocomidae with four radial canals; with numerous marginal vesicles with-
out ocelli; with marginal cirri which coil spirally.

Mitrocoma discoidea Torrey 1909. 45 mm wide, flatter than a hemisphere, jelly moderately thick; stomach
short and narrow, mouth with four long and pointed lips; gonads narrow, along almost whole length of radial
canals; 180-240 short tentacles with conical bulbs; one cirrus between every two tentacles; 20—-60 marginal
vesicles with numerous concretions. — Coast of California; Vancouver. (TorRrREY 1909 p.- 17, fig. 4; Kramp
1932 p. 349, figs. 22, 33, 41).

Cosmetirella BRownNE 1910. Mitrocomidae with four radial canals; with 8§ marginal vesicles without ocelli;
without marginal cirri.

Cosmetirella davisi (BrRowNE 1902). Up to 60 mm wide, larger in subantarctic than in antarctic waters;
almost hemispherical; stomach small, lips somewhat folded; gonads linear, sinuous, along 1/2-2/3 of radial
canals; number of tentacles very variable, up to 180; normally 8 marginal vesicles with several concretions.
— Antarctic and subantarctic, circumpolar; coast of Chile; South Africa. (BRowNE 1902 p- 281, as Tiaropsis
davisi; BRownNE 1910 p. 34, PL. 1 figs. 6-8, as Cosmelirella simplex; Kramp 1932 p. 359, figs. 4, 34, 46; BrRownE
& Krampe 1939 p. 293, PL 17 fig. 1.)

IYig. 189. Mitrocomella grandis (from Knramp). IFig. 180. Milrocoma discoidea (from Kramp).
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Halistaura BiceLow 1913. Mitrocomidae with four radial canals; with numerous marginal vesicles with-
out ocelli; without marginal cirri.

Halistaura cellularia (A. Acassiz). 50-90 mm wide, almost hemispherical, thick, especially at apex; sto-
mach very small, with four long, slender, crenulated lips; gonads narrow, along nearly whole length of radial
canals; 250-340 tentacles with swollen, cylindrical bulbs; 16-24 marginal vesicles. — Vancouver Island
region; southern Alaska; Point Barrow on the north coast of Alaska. (MurBacH & SHEARER 1903 p. 172, PL
17 fig. 2, 2 b; as Thaumantias cellularia; Kramp 1932 p. 362, fig. 47; McGiniTie 1955 pp. 95, 119).

Tiaropsis I.. Acassiz 1849. Mitrocomidae with four radial canals; with 8 marginal vesicles each with a
basal ocellus; with only one kind of tentacles; without marginal cirri.

Fig. 191. Cosmelirella davisi (from Brow~NeE & Kramp, redrawn by P. W.). Fig. 192. Halistaura cellularia (from Kramp).

Tiaropsis multicirrata (M. Sars 1835). About 20 mm wide, flatter than a hemisphere, a broad, flat stoma-
chal peduncle; mouth with four lips, fairly long and broad, margin much folded and crenulated; gonads
along middle 1/2-2/3 of the radial canals, somewhat sinuous, from base of peduncle outwards; about 300
fairly short tentacles with broad, swollen bulbs; 8 marginal vesicles, each with about 12 concretions and with
a black ocellus at the base. — Sea of Okhotsk; Bering Sea; Chukotski Sea north of Bering Strait. North-
western Europe from the Barents Sea to the English Channel; Mauretania; Iceland; west coast of Greenland;
New Foundland to Woods Hole on the American coast. (Mayer 1910 p. 258, PL. 31 fig. 11, PL 32 figs. 8,
9; Krampr 1919 p. 77, PL. 4 figs. 6-10, textfigs. 11-14; Kramr 1932 p. 364, figs. 14, 15, 20, 35, 48; RussELL
1953 p. 278, Pl 17 fig. 1, textfigs. 167-171).

Fig. 194. Tiaropsidium kelsey (from Kramp).

Fig. 193. Tiaropsis multicirrata; A, oral view of medusa,
B and C, marginal vesicle with ocellus (from Kramp). FFig. 195. Tiaropsidium roseum (from Kramp).
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Tiaropsidium TorreEy 1909. Mitrocomidae with four or more (up to 16) radial canals; with 8 or 16 (rarely
48) marginal vesicles, each with a basal ocellus; with two kinds of tentacles; without marginal cirri.

Key to the Indo-Pacific species of Tiaropsidium.

1. With about 16 radial canals . ... ... ... ...ttt it i it it polyradialum
With 4 radial Canals ... .ot vos co s s siei s od orie aes se s wieas sie & s S as s e s SR T A e Seate aie b 2
2. With 8 marginal vesiCles ... ... .. i e e e e e e 3
With 16 marginal vesicles ... ... ittt ittt it it i i e Japonicum
3. With 4 large tentacles; gonads oval ... ... ... i e e e e e roseum
With 8 large tentacles; gonads curtain-like ........ ... oottt it ittt kelseyi

Tiaropsidium kelseyi TorRREY 1909. About 50 mm wide, three times as broad as high, somewhat conical;
stomach short, fairly broad, slightly frilled lips; gonads curtain-like, much folded, along almost entire length

Fig. 196. Tiaropsidium japonicum (from Krawmp, redrawn by P. W.),

of the four radial canals; 8 tentacles, fairly short, with elongated bulbs, all of equal size; about 5-8 small
rudimentary tentacles between every two of the large tentacles; 8 marginal vesicles, each with a basal ocellus.
— Coast of California between San Diego and Monterey; Vancouver Island region. (Torrey 1909 p. 19,
fig. 5; FoErsTER 1923 p. 37, Pl. 4 fig. 7; Kramp 1932 p. 369, fig. 51).

Tiaropsidium roseum (Maas 1905). Up to 15 mm wide, flattened, stomach broad and flat, four very short,
crenulated lips; gonads elongated oval, along somewhat more than 1/3 of the length of the four radial canals;
4 perradial, fairly long tentacles with broad bulbs; 7 rudimentary tentacles in each quadrant, each with a
broad base and a small, pointed tip; 8 marginal vesicles, each with about 15 concretions and with a basal
ocellus. — Mauritius east of Madagascar; Nicobars; Damar in the Malayan Archipelago; off Sydney in East
Australia; Fiji Islands. (Maas 1905 p. 30, PL. 7 figs. 45-47, as Tiaropsis rosea; Kramp 1932 p. 368, figs. 2,
50; Kramp 1965 p. 59).

Tiaropsidium japonicum Kramp 1932. 18-34 mm wide, watch-glass-shaped, thin; stomach small, flattened,
lips very short, slightly folded; gonads linear, along almost entire length of the four radial canals; 8 large
tentacles with large, swollen bulbs; 6-7 small, pointed rudimentary tentacles between two large tentacles;
16 marginal vesicles, each with a basal ocellus; number of concretions unknown. — Misaki in southern
Japan; east of Cook Strait, New Zealand. (Kramp 1932 p. 370, PL 10 figs. 1, 2, textfigs. 1, 24, 36; Kramp
1965 p. 58).

Tiaropsidium polyradiatum Kramp 1965. About 30 mm wide, thin and flat; stomach fairly broad, mouth
with folded and crenulated lips; about 16 radial canals; gonads along entire length of radial canals; about
24-32 large tenlacles; between the tentacles several small, tenon-like rudimentray tentacles; more than 8
marginal vesicles, each with a basal ocellus. — Nicobars. (Kramp 1965 p. 59, fig. 4).



Family Campanulariidae.

Leptomedusae with normal or -reduced velum; with small stomach, without a peduncle; with normally
four simple radial canals; with gonads completely surrounding radial canals, separated from stomach;
with hollow, rarely solid, marginal tentacles; without excretory pores; without marginal or lateral cirri; with
closed marginal vesicles; without ocelli.

Key to the genera of Campanulariidae represented in Indo-Pacific waters.

1. Without manubrium, without tentacles; exumbrella with meridional ridges; abortive medusa .......... Eucopella
With normal manubrium and tentacles .. ... ... ...ttt it it e e i e e 2
2. With more than one manubrium .. ... . . i i e e e Gastroblasta
With normally only one manubrium. .. ... . i i e e e e 3
3. With solid tentacles; with reduced velum ... ... ... ...t i ittt ettt ettt i e Obelia
With hollow tentacles; with normal velum; . .......... . it it ittt i et i Phialidium

Fig. 197. Tiaropsidium polyradiatum (from Kramp). I'ig. 198. FEucopella bilabiala (from MAYER).

Eucopella von LENDENFELD 1883. Campanulariidae without manubrium and without tentacles. Exumbrella
with longitudinal ridges. With four radial canals which give rise to blindly ending side branches. Gonads
developed between branches of radial canals. With eight adradial lithocysts.

Eucopella bilabiata (CougHTREY 1875). 1.5 mm high, pyriform, thin walls; 30-40 meridional ridges on
exumbrella; radial canals closed and obliterated near apex, with numerous side branches; bell cavity almost
filled with genital organs. No trace of tentacles. Eight marginal vesicles with one concretion. Lives but a few
hours. — New Zealand and Australia. (CouenTrEY 1875, p. 293, PL. 20, fig. 45; MayER 1910, p. 233, fig. 120).

Eucopella crenata HartLaus 1901. Hydroid with medusae in gonotheca; the medusae contain the sex-
cells before liberation. — New Zealand. (HartrauB 1901, p. 364, Pl. 22, figs. 27-31, 33-35).

Gastroblasta KELLER 1883. Campanulariidae with four or more radial canals and more than one manu-
brium. Numerous marginal vesicles alternating with tentacles. Centripetal canals from ring canal.

Gastroblasta timida KeLLER 1883. 3—4 mm wide, 1-1.5 mm high; bell circular in outline. 1-4 manubria;
4-17 radial canals, 17 centripetal canals; 17 oval gonads. 68 tentacles and as many marginal vesicles, each
with one concretion. (Retained as only species of Gastroblasta; all other species are abnormal specimens of
Phialidium). — Red Sea.
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Obelia PErRoON & Lesveur 1809. Campanulariidae with reduced velum; with solid marginal tentacles;
with eight lithocysts.

Obelia spp. Up to 6 mm wide, flat, jelly thin; velum rudimentary; stomach short, with quadrangular base,
mouth with four short, simple lips; gonads round, sac-like, on middle of radial canals; numerous short,
solid tentacles, somewhat stiff, with axial core of single row of endoderm cells; each tentacle with small
basal bulb and a short prolongation of endoderm into mesogloea of umbrella margin; eight adradial lithocysts,
each situated on underside of basal bulb of marginal tentacle, each with one concretion. — The numerous
species, reared from different hydroids, can not be distinguished from each other. — The genus almost cosmo-
politan.

Phialidium LEvckaRT 1856. Campanulariidae with normal velum; with hollow marginal tentacles; with
numerous marginal vesicles.

Fig. 199. Gastroblasta limida (from MAYER). Fig. 200. Obelia sp. (from Kramp).

Key to the Indo-Pacific species of Phialidium.

1. Subumbrella iridescent . ... ... ... ... . i e e e e e e iridescens
Subumbrella not iridescent .. ... ... . e e e 2
2. A prominent, brown pigment spot at base of each tentacle; about 30 short, thick tentacles ............. brunescens
No brown pigment spot at base of tentacles ............ .. ittt 3
3. Stomach large, globular; 4 prominent lips ... ...ttt e malayense
Stomach fairly MarTOW . ... e e e e e 4
4. Marginal vesicles in about same number as tentacles + young bulbs .......... ... ... . ... i ... 5
Marginal vesicles about twice as numerous as tentacles .............. ... ittt 7
5. Gonads small, oval, near margin, ? with few, very large eggs; 16-26 tentacles ........................ rangiroae
Gonads elongated . . ... ... . e e e e et 6
6. Gonads on less than half the distal part of radial canals; about 32 tentacles .............coiiirininnnn.n.. lomae
Gonads along distal 1/2-3/4 of radial canals; 60-85 tentacles . ..........iiuiiitiiiinet it nennen. simplex
7. With very long, fringed lips; about 60 tentacles .......... ..ottt e gregarium
Lips Short, SIMIPIe . ... ottt et e e e e e e e e e e e e 8
8. Tentacle bulbs globULar ... ..ttt i ittt i i ettt e e e e hemisphaericum
Tentacle bulbs remarkably sSmall ... ... .. ittt i e e e e uchidai

Immature medusae: P. ambiguum (Acassiz & MAYER 1899); P. pacificum (Acassiz & Mayer 1899, non
Maas 1906 = P. malayense Kramp 1961).
Abnormal medusae: P. chengshanense (Ling 1937), P. gardineri (BrRowNE 1905).

Phialidium hemisphaericum (L.). Up to 20 mm wide, nearly hemispherical, jelly fairly thin. Stomach small,
four short, simple lips. Gonads oval or linear, 1/2 to 3/4 of the length of radial canals, somewhat nearer to
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margin than to stomach. 16 or 30-58 tentacles with globular bulbs; 1-3, usually 2, statocysts between tentacles,
each with one concretion. — The Indo-West-Pacific region from East Africa to New Zealand. Coastal waters
in the eastern Atlantic from Iceland and northern Norway to the Cape of Good Hope; Mediterranean. (Kramp
1919, p. 91, PL 4, fig. 14, PL 5, fig. 3, text-figs. 16, 17; RusseLL 1953, p. 285, PL. 16, fig. 1, P1. 17, fig. 6, text-
figs. 172-179).

Phialidium simplex BrRow~Ne 1902. Up to 22 mm wide, 10 mm high, watch-glass-shaped. Stomach short,
with four large fimbriated lips. Gonads along distal 1/2 to 3/4 of radial canals, linear, slightly folded. 60-85
tentacles with globular bulbs, and a few young bulbs. One statocyst between tentacles, each with one concre-
tion. Specimens seen with three and six radial canals. — Tropical parts of Indo-West-Pacific Region; coast

Fig. 201. Phialidium hemisphaericum (from MAYER). Fig. 202. Phialidium simplex (after BRowNeE & Kramp, redrawn by P. W.).

of Chile; South Africa. Brazil. The subantarctic islands Campbell Island in the Pacific and Falkland Islands in
the Atlantic. (Kramp 1965 p. 63).

Phialidium rangiroae (AGassiz & MAYER 1902). 7 mm wide, flatter than a hemisphere; stomach very short,
quadratic, not cruciform, four slightly recurved lips; gonads small, oval, near margin; 16-26 well developed
tentacles with large, conical bulbs; statocysts in same number as tentacles, each with one concretion. — Philip-
pines; New Guinea; N. E. Australia; Polynesian Islands. (Acassiz & Maver 1902 p. 145, PL 1, fig. 4; Kramp
1965 p. 61).

Phialidium malayense Kramp 1961. 5 mm wide; stomach large, globular; mouth with four prominent
lips; four large, oval gonads on middle 1/3 of radial canals; 32 or more equally spaced tentacles; 0-2 stato-

Fig. 203. Phialidium rangiroae (from Acassiz & MAYER,

redrawn by P. W.). Fig. 204. Phialidium malayense (from Maas, redrawn by E. L.).



78

cysts between tentacles. — North Australia; Amboina; Vietnam; China. (Maas 1906 a p. 91, PL 2, fig. 7, as
Phialidium pacificam (Acassiz & MAYER)).

Phialidium lomae Torrey 1909. 9-12, rarely 14 mm wide, about four times broader than high, thin;
manubrium short, cruciform, with four slightly frilled lips; gonads narrow, on less than half the distal part
of radial canals; 28-37 tentacles and some young bulbs; one, rarely two, statocysts between adjoining ten-
tacles, each with one concretion. — California. (Torrey 1909 p. 22, fig. 8).

Phialidium gregarium (L. Acassiz 1862). 12 mm wide, hemispherical; stomach small, four very long,
curved, fringed lips; gonads linear, along distal half of radial canals; 60 tentacles with large, spherical bulbs;
1-2 statocysts between tentacles, cach with one concretion. — Pacific coast of North America. (MURBACH
& Suearer 1903 p. 179, PL 20, figs. 1, 1 a; Kramp 1962 p. 25; RooseEx-RunGe 1962 p. 15, figs. 1-3).

FFig. 205. Phialidium lomae (from ToRREY). Fig. 206. Phialidium gregarium (from MurBAcH & SHEARER).

Phialidium iridescens Maas 1906. 4-5 mm wide, somewhat globular, jelly fairly thick, subumbrella iride-
scent; stomach wide, quadrangular, mouth with four small, complexly folded lips; gonads spindle-shaped,
along middle portion of radial canals; 16 well developed tentacles with broad, conical bases, and 16 small
tentacles, large and small ones not regularly alternating; number and structure of statocysts unknown. — Ant-
arctic Ocean. (Maas 1906 b p. 13, PL. 1, fig. 6).

Phialidium brunescens (BicELow 1904). 2 mm wide, 0.7 mm high; manubrium very short and broad,
four lips; gonads large, thick and prominent, proximal; about 30 short, thick tentacles; a prominent, brown
pigment spot at base of each tentacles; 32-40 small statocysts with 1-2 concretions. — Maldive Islands.
(BicerLow 1904 p. 253, L 1, fig. 2, as Oceania brunescens).

Phialidium uchidai Kramp 1961. 10 mm wide, low-dome-like; manubrium four-sided; gonads near, but
not reaching circular vessel, oval to oblong; 16-28 short tentacles, tentacle bulbs less prominent than in other
species; 24-42 statocysts, irregularly placed. — Palao Islands, Pacific Ocean. (Ucuipa 1947 a p. 305, fig. 7,
as Phialidium simplex; Kramp 1961 a p. 172, as P. uchidai nov. nom.).

Phialidium ambiguum (Acassiz & Maver 1899). 4 mm wide, jelly very thick; immature gonads near manu-
brium, which is flask-shaped, with four simple lips; 16 short tentacles with large bulbs; 1-2 statocysts between
tentacles, with one concretion. — Fiji Islands. (Acassiz & Maver 1899 p. 167, Pl 6, figs. 18, 19).

IFig. 207. Phialidium iridescens Fig. 208. Phialidium brunescens IFig. 209. Phialidium uchidai
(after Maas, from MAYER). (after BiceLow, from MAYER). (from Ucnipa).



79

Phialidium gardineri (BrowNE 1903). 5 mm wide, jelly thin; stomach small, four or five short lips; a small
gonad on middle of each radial canal; five radial canals, four of them about 90° apart, the fifth between two
of the others; about 13-14 tentacles and somewhat more rudimentary bulbs, irregularly spaced; about 32
statocysts. Probably an abnormal specimen of a four-radiated form. -- Maldive Islands. (Brow~NE 1905 a
p. 731, PL 55, figs. 1-3, as Pseudoclytia gardineri).

Phialidium chengshanense (Ling 1937). 5-6x3.5-4 mm wide, flat, oval (young specimens circular); up
to six manubria; usually four radial canals to each fully developed stomach, reaching ring canal; to each
young stomach 2-3 canals, partly incomplete; no centripetal canals observed; gonads ovoid, distal, 2-6 in
number; numerous well developed tentacles, alternating with rudimentary ones; statocysts numerous. An
abnormal Phialidium. — Japan and China. (Line 1937 p. 356, figs. 6-8; Komar & Yamazr 1944 pp. 105-08,
figs. 1-3).

IFig. 210. Phialidium ambiguum IFig. 211. Phialidium gardineri Fig. 212, Phialidium chengshanense
(from Acassiz & MAYER). (from BrowxE, redrawn by P. W.). (from CHiv).

Family Lovenellidae.

Leptomedusae with small stomach; without peduncle; with four simple radial canals; with gonads on
radial canals separated from stomach; with hollow marginal tentacles; without excretory pores; with lateral
or marginal cirri; with closed marginal vesicles; without ocelli. Hydroids, where known, Lovenella-like,
hydrotheca with operculum.

Key to the genera of Lovenellidae represented in Indo-Pacific waters.

1. With marginal cirri; without lateral cirri ... ... ... . e Cirrholovenia
With lateral cirri; without marginal cirri ... ... ... i i i i et e i e 2
2. Marginal vesicles usually 8, occasionally 4 or 12 ... .. ... . i i i i e i Eucheilola
Number of marginal vesicles indefinite, 16 or more when adult .......... ... ... ... .. ..o i oL, Lovenella
Cirrholovenia Kramp 1959, Lovenellidae with marginal cirri, without lateral cirri.
Key to the Indo-Pacific species of Cirrholovenia.
O 3 4 T tetranema
About 32 (—40) tentacles . ... ... . e e e e polynema

Cirrholovenia polynema Kramp 1959. Up to 12 mm wide, about hemispherical, jelly fairly thick; velum
very broad; stomach square, mouth with four slightly crenulated lips; gonads linear, along middle half of
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radial canals; about 32-40 tentacles; up to eight marginal cirri between successive tentacles, long, spirally
coiled; twice as many marginal vesicles as tentacles, each with one concretion. — East Africa to Tahiti;
Japan; New Zealand. (Kramp 1959 b p. 251, fig. 16 a-c).

Cirrholovenia tetranema Kramp 1959. Up to 1.5 mm high and wide, jelly thin, velum narrow; stomach
small, cruciform, mouth with very short, simple lips; gonads thick, cylindrical, along almost whole length
of radial canals; four long perradial tentacles with broad basal bulbs; no rudimentary bulbs; 7-8 marginal
cirri in each quadrant; four interradial or eight adradial marginal vesicles. — Strait of Malacca; Gulf of
Siam; Philippines; Bali; Solomon Islands. Mediterranean. (Kramp 1959b p. 253, fig. 17 a, b).
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Fig. 213. Cirrholovenia polynema (from Kramp). FFig. 214. Cirrholovenia tefranema (from Kramp).

Lovenella Hincks 1868. Lovenellidae with lateral cirri, without marginal cirri; with indefinite number
of marginal vesicles, 16 or more when adult. Hydroid: Lovenella.

Key to the Indo-Pacific species of Lovenella.

4 tentacles; gonads large, oval SaCs ... ... i e e e assimilis
8-16 tentacles; gonads spindle-shaped, distal ..... ... ... it i i i i cirrata

Lovenella cirrata (HaeckeL 1879). 16 mm wide, nearly hemispherical; stomach short, urn-shaped, four
lips; four spindle-shaped gonads on distal half of radial canals. 8-16 tentacles with large bulbs flanked by
5-7 pairs of spiral cirri; 3-5 rudimentary marginal warts between successive tentacles; about 16 marginal
vesicles, each with about three concretions. -- Malayan Archipelago. Mediterranean; west coast of Africa;
Brazil. (HaeckerL 1879 p. 182, PL. 11, figs. 9-11, as Mitrocomium cirratum).

Lovenella assimilis (BRowNE 1905). 2.5 mm wide, a little broader than high, jelly fairly thick; stomach
short, with a quadrangular base; gonads large oval sacs, longitudinally divided, close by ring canal; four
tentacles with large basal bulbs, each flanked by 3-4 pairs of lateral cirri; in each quadrant about five rudi-
mentary bulbs, the median one the largest, and about five marginal vesicles with two concretions. — Ceylon;
Chefoo in China. (BrRownNE 1905 b p. 137, PL. 1, fig. 3, as Mitrocomium simile; Ciow & Huang 1958 pp. 182,
191, PL 4, figs. 31, 32).

Eucheilota McCrapy 1857. Lovenellidae with lateral cirri; without marginal cirri; with fixed number of
marginal vesicles, usually eight, occasionally four or twelve. A revision of the species is needed.
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Key to the Indo-Pacific species of Eucheilota.
1. With medusa-buds on gonads; 4 large tentacles and 4 or more rudimentary bulbs, all with 1-3 pairs of cirri;

8 marginal VesiCles . ... .. ...ttt i e e e paradoxica
NO MeAUSA-DUAS ..ttt et ettt ettt e e e et e e e ettt ettt et e aa e 2
2. 16 or more well-developed tentacles .......... ittt i i i i e 3
No more than 2-8 well-developed tentacles ............i ittt i ittt anna, 4
3. Tentacles and small bulbs with 1-3 pairs of cirri; about 16 tentacles and 24 young bulbs; 7-14 marginal vesicles;
stomach on low peduncle .. .. ... ... . i i i e comata
With 16 tentacles and 16 rudimentary bulbs with one pair of cirri, about 24 minute knobs without cirri; 8§ mar-
BINal VeSICleS . ...ttt e i e e e ventricularis
4. With 12 marginal vesicles; 4 tentacles with one pair of cirri; no rudimentary bulbs .................. duodecimalis
With 8 marginal vesicles 5

Fig. 215. Lovenella cirrata (after HARTLAUB, from MAYER). Fig. 216. Lovenella assimilis (from BROWNE).
5. With two well-developed tentacles (young stages). .. ...ouutvriuin it in ittt ittt earaenenaas 6
With 4-8 well-developed tentacles. ... .. ...t i i i ettt i ettt et e 7
6. With 2 large and 2 rudimentary tentacles; 4 marginal vesicles ........ ... ittt i i bakeri
With 2 tentacles and about 32 small bulbs, each with black pigment in tip; 8 marginal vesicles .......... diademata
7. Gonads globular; 4 perradial tentacles with 2-3 pairs of cirri, 4 interradial tentacles without cirri; tentacles and
rudimentary bulbs with black pigment .. ...... ... i i e e menoni
Gonads elongated; 4 perradial tentacles and 12-20 rudimentary bulbs with one pair of cirri; no black pigment
on marginal bulbs ... ... e e e e e fropica

Eucheilota ventricularis McCrapy 1857. 10 mm wide, hemispherical; manubrium short, four prominent
lips; gonads linear, along middle 1/3 of radial canals; 16 tentacles and 16 rudimentary bulbs, all with a pair
of lateral cirri; also about 24 minute knobs without cirri; 8 statocysts, each with about eight concretions.

{
Fig. 217. Eucheilola veniricularis Fig. 218. Eucheilola comala Fig. 219. FEucheilota paradoxica
(after MAYER, from Krawmp). (from BigeLow, redrawn by P. W.). (from MAYER, redrawn by P. W.).
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— Red Sea; Chagos Islands, Indian Ocean; Malayan Archipelago; Solomon Islands, Melanesia. Coastal
waters in southern parts of east coast of North America; Brazil; west coast of Africa. (McCrapy 1857 p. 85,
Pl 11, figs. 1, 2, PL. 12, figs. 1-3; Maver 1910 p. 282, PL 37, fig. 5, Pl. 38, fig. 1).

Eucheilota comata (BicELow 1909). 6-12 mm wide, somewhat higher than a hemisphere, thick; manubri-
um short, flask-shaped, four slightly crenulated lips, low peduncle; gonads linear from middle 1/3 to near
distal end of radial canals; 17 tentacles and 23 rudimentary bulbs (in Pacific specimens) or 19 tentacles and
62 rudimentary bulbs (in West-Indian specimens), each flanked by 1-3 pairs of lateral cirri; 7-14 large
statocysts. — Mexico Pacific; Chile. West-Indies. (BiceLow 1909 p. 158, PL 5, figs. 6, 7, PL. 6, fig. 9, PL
37, figs. 9, 10, 12, as Phialucium comata).

Fig. 220. Eucheilota duodecimalis (from MAYER). Fig. 221. Eucheilota menoni (from Kramp).

Eucheilota paradoxia MayeEr 1900. 4 mm wide, higher than a hemisphere; manubrium small, flask-shaped;
gonads along middle portion of radial canals, medusa-buds on gonads; four large tentacles with a pair of
lateral cirri; four or more rudimentary bulbs flanked by cirri; eight marginal vesicles with one concretion.
— Malayan Archipelago; Japan. Florida and the Bahamas. (Mavyer 1900 b p. 56, Pl 40, figs. 134-36;
Maver 1910 p. 285, PL. 37, figs. 3-3").

Eucheilota duodecimalis A. Acassiz 1862. 2.5 mm wide, higher than a hemisphere; manubrium very
short; gonads along distal half of radial canals; 12 marginal vesicles, each with one concretion; four ten-
tacles with one pair of lateral cirri. — Mexico Pacific. New England; South Carolina; Florida. (MAvER
1910 p. 283, PL 36, fig. 6, PL. 37, figs. 1, 2, textfig. 151).

Eucheilota menoni Kramp 1959. 2.5 mm wide, hemispherieal, jelly fairly thick; velum very broad; globular

Fig. 222. Eucheilota tropica (from Kramp). Fig. 223. Eucheilota diademata (from Kramp).
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gonads with large ova between middle and distal portion of radial canals; four large perradial tentacles with
2-3 pairs of lateral cirri, four large interradial and 16 very small rudimentary bulbs without cirri. Eight
adradial marginal vesicles with one concretion; lateral walls of stomach with black pigment granules; perradial
and interradial marginal bulbs with black pigment. — Madras, India; Java Sea; Nicobar Islands; Strait
of Malacca; Philippines. (MExo~ 1932 p. 17, PL 1, fig. 9, as Eucheilota sp. II; Kramr 1959 b p. 248, fig. 14 a, b,
as E. menoni).

Eucheilota tropica Kramp 1959. 4 mm wide, 1.5 mm high, apical jelly thick; velum narrow; manubrium
short; gonads elongated, along almost entire length of radial canals; four large perradial tentacles and in each

Fig. 224. Eucheilota bakeri (from TORREY). IFig. 226. Phialella quadrala (after BRownNE, from Kramp).

quadrant up to five rudimentary bulbs, the interradial larger than the others and sometimes developed into
tentacles; tentacles and marginal bulbs with one pair of lateral cirri and without black pigmentation; eight
marginal vesicles with 1-3 concretions. — India; Malayan Archipelago; Philippines; Japan. (MExox 1932
p- 17, PL. 1, fig. 6, as Eucheilota sp. I; Krame 1959 b p. 247, fig. 13, as E. tropica).

Eucheilota diademata Kravp 1959. 3 mm wide (young medusa), watch-glass-shaped; velum narrow;
manubrium bottle-shaped; no gonads; two opposite, perradial tentacles with conical bulbs, with one pair
of lateral cirri and without pigmentation; 29 rudimentary marginal bulbs with one pair of cirri and each
with a distinct black spot on the exireme tip; eight marginal vesicles with three concretions. - Philippines.
(Kramp 1959 b p. 249, fig. 15).

Eucheilota bakeri (TorreEY 1909). Young medusa: four marginal vesicles; two gonads; two well developed
and two small tentacles, the two large ones with a pair of lateral cirri. Hydroid a Campanularia. —- California.
(Torrey 1909 p. 21, fig. 7, as Phialium bakeri).

11*



84

Family Phialellidae.

Leptomedusae with small stomach; without peduncle; with four simple radial canals; with gonads with
median groove, on radial canals separated from stomach; with hollow marginal tentacles; without exeretory
pores; without marginal or lateral cirri; with eight closed marginal vesicles usually with two or more concre-
tions; without ocelli. Hydroids, where known, with hydranth without webs, hydrotheca with operculum.

Phialella BRowNE 1902. Phialellidae with the characters of the family.

Key to the Indo-Pacific species of Phialella.

Gonads along almost entire length of radial canals, hanging down in wavy folds; about 60 tentacles ....... falklandica
Gonads elongated, oval, in distal 1/3 of radial canals; 16-32 tentacles ................... quadrata, incl. fragilis

Doubtful species; P. annulata (LENDENFELD), P. hyalina (LENDENFELD), P. dissonema (HAECKEL), P. sp.
MEnNoON,

Phialella falklandica BRowNE 1902. Up to 17 mm wide, semi-globular, thick walls; stomach short, qua-
drangular; four lips with fimbriated margin; gonads along greater part of radial canals, hanging down in
wavy folds; about 60 tentacles with large bulbs; statocysts on broad, cushion-like bulbs, with two or more
concretions. — Southern part of west coast of South America; Falkland Islands; Auckland and Campbell
Islands south of New Zealand. (Brow~NeE & Kramp 1939 p. 296, PL 17, figs. 2-4, PL. 19, figs. 3-5, textfig. 1).

Phialella quadrata (ForBEs 1848). 13 mm wide, hemispherical, thick walls; stomach short, quadratic,
with small base; four short, slightly folded lips; gonads on distal 1/3 of radial canals, elongated oval; 16-32
tentacles with small, globular basal bulbs; no ocelli; statocysts on cushion-like swellings, with 2—4 or more
concretions. — Malayan Archipelago; Philippines; Japan; New Zealand; Chile. North-western Europe;
West-Africa. (RusseLL 1953 p. 315, Pl. 16, figs. 4-6, PL. 17, fig. 5, textfigs. 196-200).

Phialella fragilis (Ucnipa 1938). 5-6 mm wide, 9-12 mm high, dome-shaped, jelly thin and soft; manu-
brium small, four well developed lips; gonads linear, sac-like, along distal 1/3 of radial canals; 16 tentacles;
statocysts mounted on warts. — Japan. (Ucnipa 1938 p. 51, fig. 4, as Eucope fragilis).

Phialella hyalina (voN LENDENFELD 1884). 6 mm wide, waltch-glass-shaped, thick at centre; stomach
half as long as bell cavity, wide; four large, oval gonads on distal 1/3 of radial canals; eight tentacles, bulbs
nearly cylindrical; large marginal vesicles, each with three concretions. — Australia. (voN LENDENFELD
1884 p. 920, PL 42, figs. 16-18, as Eucope hyalina).

Phialella dissonema (Harcker 1879). 5 mm wide, 7 mm high, pyriform; exumbrella thickly besprinkled
with nematocysts; manubrium spindle-shaped, half the length of bell cavity, four short recurved lips; gonads
sac-like, along middle half of radial canals; short, conical apical canal; two opposite tentacles, with large,
pyriform bulbs, very long; statocysts each with one concretion. Doubtful species. — Hawaiian Islands.
(Haecker 1879 p. 169, PL 11, fig. 5, as Saphenella dissonema).

Eucopida incertae sedis.

With closed marginal vesicles.
Blackfordia MayERr 1910. Eucopida with four radial canals; without gastric peduncle; with gonads com-
pletely surrounding radial canals; with numerous hollow marginal tentacles; the endodermal cores of the
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tentacles extend inwards from the bell margin into the gelatinous substance of the bell; with numerous closed
marginal vesicles; without permanently rudimentary tentacles; without marginal or lateral cirri.

Blackfordia virginica Mayer 1910. 14 mm wide, higher than a hemisphere, with rounded apex; stomach
narrow, half as long as bell cavity, four long, recurved, fluted lips; gonads linear, from corners of stomach
extending along somewhat more than half the length of radial canals; about 80 long tentacles with finger-
shaped or broadly oval diverticula into bell margin; one (rarely two) marginal vesicles between successive
tentacles, each with 2-3 concretions. According to the original description black pigment granules are present
at base of marginal vesicles, but examination of specimens from all three localities has revealed no such
pigment. — Ganges estuary, India. Atlantic coast of New England; Black Sea. (Maver 1910 p. 277, PL. 36,
figs. 3-5, PL. 37, fig. 6; Kramp 1958 p. 343, fig. 1).

i

Fig. 227. Phialella [ragilis (from UcHIDA). Fig. 228. Blackfordia virginica (after MAYER, from THIEL).

Family Phialuciidae.

Leptomedusae with small stomach; with 4-8 simple radial canals; without peduncle; with gonads comple-
tely surrounding radial canals (except in Octocannoides) and separated from stomach; with excretory papillae
on adaxial side of marginal bulbs; without marginal or lateral cirri; with closed marginal vesicles. Hydroids
unknown.

Key to the genera of Phialuciidae.

1. With normally 4 radial canals; no ocelli ........ . . i it Phialucium
With normally 8 or 16 radial canals .......... .ttt it ittt et it araan s 2
2. With 8 tentacles with adaxial ocelli ..... ... ... ittt i ittt an Oclocannoides

‘Without ocelli
Phialucium Maas 1905. Phialuciidae with normally four radials canals; with permanently rudimentary

tentacle bulbs and marginal bulbs with adaxial exeretory papillae; without ocelli.

Key to the species of Phialucium.
1. Gonads along almost entire length of the four radial canals, which are ribbon-like and folded; 25-32 tentacles

multitentaculata
Gonads half as long as radial canals, 0r 1855 . .. ... ... i it ittt iaiiia st 2
2. Gonads situated very near corners of stomach ........... .. i e condensum
Gonads in distal part of radial canals......... .. i i it e e e 3

3. Rudimentary marginal bulbs tenon-like, conical, all alike, permanently rudimentary, without excretory papillae
mbenga
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Rudimentary marginal bulbs knob-like, the median one between successive tentacles larger than the others and

provided with an excretory papilla ... ... . . . i i i e e e e e, 4
4. Gonads linear, simple, in distal half of radial canals; 16-36 tentacles ............c..iuiiinrinininnennn. carolinae
Gonads wide ribbons, slightly twisted, near margin; 8 or more tentacles ........................... taeniogonia

Phialucium mbenga (Acassiz & MayeRr 1899). 9-12 mm wide, flatter than a hemisphere; stomach urn-
shaped, wider than long; gonads linear, swollen, along distal half of radial canals; 16 tentacles and about
80 rudiments, tenon-like, triangular, all alike; 32 statocysts with 5-9 coneretions. — Indo-West-Pacific tropical
region from East Africa to the Melanesian Islands. (AGassiz & Maver 1899 p. 168, PL. 8, figs. 24, 25, as Mitro-
coma mbenga; BicELow 1904 p. 252, PL 1, figs. 3, 4, as Oceania virens; Maas 1905 p. 32, Pl 6, figs. 36, 37,
as Phialucium virens; Kramp 1953 p. 275, fig. 1, synonyms).

Fig. 229. Marginal organs: a Phialucium mbenga Fig. 230. Phialucium carolinae Fig. 231. Phialucium condensum
b and ¢ Ph. carolinae (from Kramp). (from MAvYER, redrawn by P. W.). (from Kramp).

Phialucium carolinae (MayER 1900). 14-20 mm wide, not quite hemispherical, jelly fairly thick; stomach
flask-shaped, simple lips, usually four but sometimes up to eight radial canals; gonads linear, along distal
half of radial canals; 16-36 well developed tentacles; between successive tentacles usually three rudimentary
bulbs, the middle one the largest, and four marginal vesicles, each with two concretions. — Indo-West-Pacific
Region from East Africa to Australia and to Chefoo in China. (Maver 1900 a, p. 7, PL. 3, fig. 9, Pl 4, figs. 10,
11, as Oceania carolinae; MayER 1910 p. 275, PL. 36, figs. 1', 1”; Kramr 1953 p. 276, figs. 2, 3, variation and
synonyms; Kramp 1965 p. 70).

Phialucium condensum Kramp 1953. Diameter 6—7 mm; similar to P. carolinae, but gonads very near the
corners of the stomach, 1/4 to 1/3 of the length of radial canals. — North-eastern Australia; Kei Islands in
the Banda Sea. (Kramp 1953 p. 279, PL 1, fig. 4, textfig. 4).

Phialucium multitentaculatum MENoN 1932. 11 mm high, 14 mm wide, very thick; stomach rectangular,
small, with four fimbriated lips, rather long; four radial canals, ribbon-like and folded in adult; gonads along
almost entire length of the radial canals; 25—-32 tentacles, 3—4 rudiments between tentacles; about 150 statocysts,
with 2 (—4) concretions. — Madras in India; Gulf of Tonkin. (MExoN 1932, p. 16, Pl 2, figs. 15, 16).

Phialucium taeniogonia Cuow & Huane 1958. Up to 15 mm wide, higher than a hemisphere, jelly thick,
thinning towards margin; stomach quadrate, mouth tube very short, four simple lips; four narrow radial
canals; gonads slightly twisted wide ribbons near umbrella margin; generally eight or more marginal ten-
tacles, at somewhat irregular distances from each other, with globular or broadly conical bulbs; between
successive tentacles 3-8 small rudimentary bulbs, the median one larger than the others; statocysts alternating
with tentacles and rudimentary bulbs. — Chefoo in China. (Coow & Huaxc 1958 pp. 180, 190, Pl. 3, figs.
24-26).
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Octocannoides MENoN 1932. Phialuciidae with eight simple radial canals which arise separately from
periphery of stomach; eight tentacles with abaxial ocelli; “sense clubs” (?) on bell margin; statocysts with-
out ocelli; no peduncle; eight lips; gonads consisting of two lateral halves.

Octocannoides ocellata MENoON 1932, non Kramp 1958. 5-7 mm wide, flatter than a hemisphere, not thick;
eight large gonads on middle portion of radial canals, each consisting of two lateral halves; tentacles with
large, conical bulbs with conspicuous abaxial ocelli (not cordyli); in each octant about five statocysts with
2-3 concretions. — India. (MENoN 1932 p. 21, PL 3, figs. 27, 28).

Octophialucium Kramp 1955. Phialuciidae with normally eight radial canals; without ocelli.

Fig. 232. Phialucium mullilentaculatum Fig. 233. Phialucium taeniogonia Fig. 234. Oclocannoides
(from MENON). (from CHow & Huaxag). ocellata (from MENON).

Key to the Indo-Pacific species of Octophialucium.
1. Gonads along greater part of radial canals. . ... ... ... ... i i et e e e 2
Gonads in distal 1/5 or less of radial canals . ... ... ittt ittt et e et e 4
2. With 4 tentacles; about 10 rudimentary bulbs without excretory papillae per quadrant, marginal vesicles as

many as tentacles plus rudiments ... ... ... e solidum

With 8-16 tentacles; with excretory papillae. ... ... .. i i i it 3
3. Gelatinous substance very thick, umbrella almost spherical; with 8 radial canals; gonads swollen, along almost

whole length of radial canals; with 8 tentacles; 1-3 rudimentary bulbs between successive tentacles....... bigelowi

Umbrella evenly vaulted, not very thick; with 6-11, usually 8 radial canals; gonads linear, along distal 2/3-3/4 part

of radial canals; with about 16 tentacles, 3-5 rudimentary bulbs between successive tentacles .............. medium
4. Tentacles very numerous, closely crowded, no rudimentary bulbs between tentacles; marginal vesicles more

numerous than tentacles ......... ... ittt ittt ettt tareeesaesnennnanennnnnns aphrodite

19-28 tentacles; 3-5 rudimentary bulbs between successive tentacles; marginal vesicles in same number as
tentacles PIUs TUAIMIENES . ... i et e e e e indicum

Octophialucium indicum Kramp 1958. Up to 25 mm wide, disk-like or lenticular, thick; stomach short,
1/6 as wide as umbrella; eight pointed crenulated lips; 6-11 radial canals (usually 8) continued inwards
almost to centre of stomach; gonads along distal 1/5 or less of radial canals; 19-28 tentacles with broadly
conical bulbs with long excretory papillae; no abaxial exumbrellar clasps; between tentacles 3-5 small
triangular bulbs with excretory papillae; one statocyst between successive marginal bulbs. — Indo-West-
Pacific tropical region from Madagascar to Tahiti. (MeExon 1932 p. 23, Pl. 3, fig. 25, as Octocanna polynema;
Kramp 1958 p. 347, textfig. 2 a, b, as Octophialucium indicum).

Octophialucium medium Kramp 1955, 15-30 mm wide, evenly vaulted, not lenticular; stomach 1/7 as
wide as umbrella, with broad, star-shaped figure; 8 pointed, crenulated lips; gonads linear, along distal
2/3-3/4 part of radial canals; about 16 tentacles; 3—-5 rudimentary bulbs between successive tentacles, one

12#
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marginal vesicle between successive marginal bulbs; number of radial canals usually 8, varying from 6 to
11. — Gulf of Guinea; Philippines; Ceylon. (Kramp 1955 p. 257, PL. 2 fig. 1, textfigs. 4, 5).

Octophialucium bigelowi Kramp 1955. 10 mm high, 8 mm wide, with very thick jelly; mouth with eight
pointed lips; gonads swollen, along almost entire length of radial canals; eight large tentacles; 1-3 triangular
bulbs with excretory papillae between tentacles; 3-5 statocysts between tentacles. — Mexico Pacific; Panama.
(Bicerow 1909, p. 169, PL. 6, figs. 6, 10, P1. 38, figs. 1-3, as Octocanna polynema).

Fig. 235. Octophialucium indicum (from Kramp).

Fig. 237. Octophialucium bigelowi (from BicELow,
redrawn by P. W.).

Fig. 239. Octophialucium aphrodile (from BiGeLow,
Fig. 238. Octophialucium solidum (from MENON). redrawn by P. W.).

L After the above was written a specimen of O. medium was found in Lhe collection of the Zoological Museum, Copenhagen; it was
taken near Jolo between Mindanao and Borneo by Dr. TH. MORTENSEN in 1914 ; the specimen agrees exactly with the type specimen from
the Gulf of Guinea, West Africa, as described by me in 1955, and I have ascertained that the medusa from Ceylon, described by BrRow~NE
(1905) as Octocanna polynema, belongs to the same species, as then presumed by me.
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Octophialucium solidum (MENoN 1932). About 10 mm, hemispherical; stomach broad, eight short lips;
eight radial canals; gonads along almost entire length of radial canals; four tentacles with large bulbs with
excretory papillae and exumbrellar clasps, several small “tentacle-like structures’ without papillae or clasps;
about one statocyst between each pair of these. — Madras in India; Mergui Archipelago; Sunda Strait. (MEe-
NON p. 303, as Octocanna polynema; Kramp 1965 p. 73).

Octophialucium aphrodite (BiceLow 1919). 15-25 mm wide, 7-9 radial canals; gonads spindle-shaped,
along distal 1/5-1/2 of radial canals; tentacles very numerous, closely crowded, well developed excretory
papillae; no permanently rudimentary bulbs; statocysts more numerous than tentacles. — Malayan Archi-
pelago; Philippines; Mozambique Channel. (Maas 1906 a p. 95, PL. 3, fig. 10, as Octocanna polynema; BIGE-
row 1919 p. 307, PL. 42, figs. 1, 2, as Oclocanna aphrodite).

Family Eirenidae.

Leptomedusae with small stomach; with a gastric peduncle; with four or six simple radial canals; with
gonads on radial canals restricted to subumbrella; with hollow marginal tentacles; with or without excretory
pores; with or without lateral or marginal cirri; with a large and indefinite number of closed marginal vesicles;
without ocelli. Hydroids, where known, hydranth with web between tentacles, hydrotheca with operculum.

Key to the genera of Eirenidae.

1. WItHOUE CITrT oo f co ca it s v dieie ciine sis 008 4iiias aie moeiw s sias Sins §i5's Soaiers wists wis e a'a dos aunln wisis S0 H0E aiaie Biie alaiete 8 Eirene
WWILE CIPTT 2. o sis e asie iite iwinia sialn Giss & siion' susis §/8is Seiis iue o dils Siais aie sk +ias hieaia tiald 44id wioin i e o 6 in's Giaia i e ia e s b 2
2 With 1ateral CIETL . i s oo vois siians s sie s agates siars e deis s i aisosleatuiss s s00h widiere 4078 4o Sidfad 4ncs aidie HLais o Helgicirrha
With marginal CIFTL =« i vvs di v fhh Sva s svie Sais bare™s vbie sieie S0 8 ofh% & 0is F0ate ain s 000 B4 ie alals Sis Bivis ahs B0 Phialopsis

Eirene Escuscruortz 1829. Eirenidae with a distinet peduncle; without lateral or marginal cirri.

Key to the Indo-Pacific species of Eirene.

1. Peduncle Wide .. .coc i sns siieis siae simaiieiors ainss ain ssiaiais slats s'aisiaesets v slas sisisoaietass Siea e siae $U8s 818 ETe sTais SPeiatates 2
Peduncle slender .. ... i e 5
2. With (normally) 6 radial canals (30-50 tentacles; gonads distal, less than half as long as radial canals) .. hexanemalis
With 4 radial canals .. ... ...t i e it i e e e e e 3
3. With 150-180 tentacles, closely set, all alike; peduncle very short, conical .............. ... .. ... ..., mollis
With up to 32 tentacles . .. ..ot it i it e e ettt e 4
4. Gonads short and oval, distal . ... ... .. . e kambara
Gonads elongated, somewhat nearer to margin than to peduncle ........... ... ... . i nn. tenuis
5. Gonads short and oval, in middle portion of radial canals; no excretory papillae ................ ... ... brevigona
Gonads elongated .. ... ... e e e e e 6
6. Gonads only half as long as radial canals, almost distal; 4 large perradial and 12 small tentacles and about 40
rudimentary DulbS ... e e e e e elliceana
Gonads almost from base of peduncle to margin. ....... ... i i i i i i i e e 7
7. About 3 rudimentary bulbs (and 2-4 marginal vesicles) between successive tentacles; about 50 tentacles;
excretory papillae COnSPICUOUS . . . ... . i it et e e e palkensis
None or very few rudimentary bulbs between tentacles ........ ... . it iaiiiannnns 8
8. Without excretory papillae; 32-48 tentacles allalike ............... ... .. . o iiiat es suse sinie i e ainie s menoni
Excretory papillae distinet .. ... . i e et 9
9. Base of peduncle pyramidal; 60 or more tentacles of different sizes ......... ... .. ... ... .. . it viridula
Base of peduncle narrow; 100 or more tentacles of equal size ............c.iitiniiininr i nnnnenns ceylonensis

Eirene ceylonensis BRowNE 1905. 15-25 mm wide; peduncle long, narrow, cylindrical; gonads extending
from base of peduncle to near bell margin; 100 or more tentacles, short, with excretory pores; no or very
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few young bulbs; about 100 statocysts. — Coastal waters in the Indo-West-Pacific Region from East Africa
to New Zealand and to Chefoo in China. (Brow~e 1905 b p. 140, PL. 3, figs. 9-11).

Eirene palkensis BRowNE 1905. Up to 20 mm wide; peduncle long, narrow, cylindrical; gonads extending
from base of peduncle to near margin; about 50 short tentacles and about three times as many rudimentary
bulbs, three between each successive pair of tentacles, the middle one a little larger than the others; tentacle
bulbs and rudiments with conspicuous excretory papillae. — Coastal waters in the Indo-West-Pacific Region
from East Africa to North-East Australia. (Brow~Ee 1905 b p. 141, PL 3, figs. 12-16: Kramp 1965 p. 75).

Eirene menoni Kramp 1953. 7-12 mm wide; peduncle not particularly broad at the base, narrows towards
the tip; four prominent lips with folded margin; gonads highly variable in length; about 48 tentacles, no
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Fig. 240. Eirene ceylonensis IFig. 241. Eirene palkensis Fig. 242, Eirene menoni

(from Coow & Huane). (from BrowNE, redrawn by P. W.) (from Kramp, redrawn by P. W.).

excretory papillae; one, sometimes 2-3, statocysts between tentacles, with one concretion. — Coastal waters
in the Indo-West-Pacific Region from East Africa to Polynesia. (ANNaANDALE 1907 p. 79, PL. 2, fig. 5, as Irene
ceylonensis; Kramp 1953 p. 286, PL. 2, fig. 6, Eirene menoni; Kramp 1965 p. 76).

Eirene viridula (PEroN & LESUEUR 1809). 20-30 mm wide, umbrella hemispherical, middle portion fairly
thick; peduncle slender, with pyramidal base, stomach fairly small but with four long, pointed lips with
crenulated margins; gonads linear, extending from somewhat beyond base of peduncle almost to bell margin;
about 60 or more tentacles of different sizes, large and small frequently alternating; bulbs conical, with di-
stinct adaxial excretory papillae; 40 or more marginal vesicles, each with 1-4 coneretions. — East Africa;
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Fig. 244. Eirene mollis (from ToRREY).

Iig. 245. Eirene hexanemalis (from BrRowxE,

redrawn by P. W.).

Fig. 243. Eirene viridula, with stomach and bell margin (from KUNNE).
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Ceylon. Mediterranean; West Africa; north-western Europe. (Escuscuortz 1829 p. 94: Eirene viridula;
WiLL 1844 p. 70, PL 2, figs. 8-12, as Geryonia pellucida; KUNNE 1934 p. 30, fig. 2 a-c; RusseLL 1953 p. 321,
Pl. 20, figs. 3, 4, textfigs. 201-05: E. pellucida = viridula; Kramp 1959 a p. 158, fig. 215).

Eirene mollis TorrEY 1909. 15-20 mm wide; peduncle very short, conical; 150-180 closely set tentacles,
all alike; lithocysts even more numerous. — Pacific coast of North America from San Diego to Vancouver
Island. (TorrEY 1909 p. 26, fig. 11; Kramp 1965 p. 77).

Eirene hexanemalis (Gorrre 1886). Up to 18 mm wide; peduncle thick, conical, stomach very small;
gonads along less than the distal half of the normally six radial canals, in young stages four radial canals;
30-50 short, slender, tapering tentacles with large, swollen bulbs, with excretory papillae; three or more

Fig. 246. FEirene kambara (from Acassiz & MAYER, -
redrawn by P. W.). Fig. 247. Eirene tenuis (from BrowxNE, redrawn by P. W.).

rudimentary bulbs and about four statocysts between every two tentacles. — Coastal waters in the Indo-
West-Pacific Region from South and East Africa to Australia and Melanesia; southern China and Japan.
(MaYER 1910 p. 310, fig. 171, as Irenopsis hexanemalis; VANHOrrEN 1911 p. 229, fig. 19; Kramp 1965 p. 77,
fig. 5, development).

Eirene kambara Acassiz & MayYEr 1899. 8 mm wide; peduncle distinet, short and broad; gonads on distal
portions of radial canals, short and oval; 16-32 very small, slender tentacles; 64 statocysts. — Fiji Islands;
North-East Australia; Vietnam. (Acassiz & Maver 1899 p. 169, PL 8, fig. 29; Kramp 1953 p. 283, PL. 2, fig. 5,
textfig. 6). :

Eirene tenuis (BROwNE 1905). 10-15 mm wide; peduncle short and broad; gonads nearer to the margin
than to the peduncle; 25-32 tentacles, bulbs long, broad, with a small excretory papilla; between tentacles
1-3 small, rudimentary bulbs and 2—4 statocysts. — Maldive and Nicobar Islands. (BrRowNE 1905 a p. 730,
Pl. 54, fig. 4, PL. 57, fig. 16, as Phialidium tenue; Kramp 1958 p. 351: E. tenuis a valid species, referred to
genus Eirene).

Eirene brevigona Kramp 1959. 6 mm wide, peduncle slender, hardly as long as bell radius; mouth large,
with four short lips; gonads short and oval, in middle portion of radial canals; 24 tentacles and seven young
bulbs, no excretory papillae; one marginal vesicle between successive tentacles. — East coast of Malaya.
(Kramp 1959 b p. 255, fig. 18).

Eirene elliccana (Acassiz & Maver 1902). About 16 mm wide; peduncle about as long as bell diameter,
slender, with broad, pyramidal base; about 56 tentacles bulbs: four large perradial, 12 of medium size (three
in each quadrant) and 40 very small, rudimentary bulbs; about 56 statocysts. — Ellis Islands in tropical
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Pacific; Philippines. (Acassiz & Mavyer 1902 p. 146, PL. 2, figs. 5-7, as Phortis elliceana; BicELov 1919 p.
305, PL 41, figs. 3-7).

Helgicirrha HarTLAUB 1909. Eirenidae with a distinet stomachal peduncle; with lateral cirri at the base
of some or all of the tentacle bulbs; with excretory pores.

Key to the Indo-Pacific species of Helgicirrha.
1. With clusters of medusa-buds on gonads; gonads in distal 1/3 of radial canals ........................ meduéifem
Without medusa-buds. . ... ... . i e et 2
2. Stomach very elongated; gonads in distal 1/3 of radial canals; 32 tentacles and about 70 rudimentary bulbs danduensis
Stomach short; gonads from margin to base of peduncle or somewhat down the peduncle; 30-141 tentacles malayensis

Fig. 248. FEirene brevigona (from Kramp). Fig. 249. Eirene elliceana (Irom MAYER).

Helgicirrha malayensis (Stiasny 1928). About 20 mm wide, jelly thin; peduncle conical, about half as
long as broad, stomach short; gonads as a rule long, extending from margin inwards, sometimes continuing
along upper part of peduncle; 30-141 tentacles, with fairly thick, conical bulbs, with lateral cirri; rudimentary
tentacles without cirri, varying number; about 1-2 statocysts between every two tentacles. — Indo-West-
Pacific Region from Arabia to North-East Australia and Chefoo in China. (StiasNy 1928 p. 210, fig. 1, as
Eirene malayensis; MENoON 1932 p. 20, PL. 3, fig. 23, as E. malayensis, Pl. 3, fig. 24, as E. madrasensis; Kramp
1965 p. 81, figs. 6, 7).

Helgicirrha danduensis (BicELow 1904). Up to 25 mm wide; peduncle long and conical, stomach very
elongated ; spindle-shaped gonads along distal 2/3 of radial canals; 32 tentacles, the perradial a little longer,
with lateral cirri; about 70 rudimentary bulbs without cirri; 32 statocysts. — Maldive and Nicobar Islands;
North Australia. (BicELow 1904 p. 254, Pl 1, fig. 5, Pl. 2, fig. 6, as Eirene danduensis).

Helgicirrha medusifera (BiceLow 1909). Up to 13 mm wide; peduncle slender; gonads along distal 1/3
of radial canals, not quite reaching margin; clusters of medusa-buds on gonads; 16-21 tentacles with swollen,
conical bases; also a few marginal knobs, probably young tentacles; all with one or two pairs of lateral cirri;
statocysts alternating with tentacles. — Pacific coast of Mexico and Panama. (BiceLow 1909 p. 161, PL 37,
figs. 1-8, as Eirene medusifera; Kramp 1965 p. 80).
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Phialopsis Torrey 1909. Eirenidae with four radial canals; without excretory pores; with marginal cirri;
gastric peduncle feebly developed.

Phialopsis diegensis TorreEy 1909. 20-30 mm wide, 3—4 times as wide as high, jelly moderately thick in
middle portion; peduncle very short, conical; stomach very short, mouth with very short, crenulated lips;
gonads linear, extending from basal part of peduncle almost to bell margin; 16-28 tentacles with elongated
conical bulbs; between successive tentacles 3—9 triangular rudimentary bulbs, 3-9 scattered marginal cirri, and
2-5 marginal vesicles, each with 2-6 concretions; no lateral cirri. — Eastern Pacific; western part of Indian
Ocean. Atlantic Ocean from about 35° S. to 60° N.; partly oceanic. (TorrEY 1909 p. 23, fig. 9; RusseLL
1953 p. 333, PL 20, fig. 5, textfigs. 213, 214).

Fig. 251. Helgicirrha danduensis (from BiceLow,
Fig. 250. Helgicirrha malayensis (from KRraMp). redrawn by P. W.).

Family Eutimidae.

Leptomedusae with small stomach; with distinct peduncle; vith four simple radial canals; with gonads
on radial canals separated from stomach either on peduncle or subumbrella only, or on both; with hollow
marginal tentacles; without excretory pores; without marginal cirri; with or without lateral cirri; with
closed marginal vesicles, usually eight; without ocelli. Hydroids, where known, Campanopsis-like.

Fig. 253. Phialopsis diegensis
Fig. 252. Helgisirrha meducifera (from BicELow, redrawn). (from RusseLy, redrawn by P. W.).
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Key to the Indo-Pacific genera of Eutimidae.

1. With 8 (rarely 12) marginal vesicles; with or without marginal warts .............ciiiiiiiiirinnrnenn.. 2
With numerous marginal vesicles and marginal Warts . ..........uuutinn it ie ittt it Tima
2. Without cirri and without marginal Warts .. ... ... ...ttt i ittt Eutonina
I CATTd Lo e e e 3
3. With marginal cirri between tentacles ... ... ... .. . i i it e e e Eutimalphes
‘With lateral cirri on marginal warts, usually also at base of tentacles .......... ... ... ..o iirnirnenn.. Eutima

Tima Escuscnorrz 1829. Eutimidae with numerous marginal vesicles; without cirri; with marginal warts;
with gonads upon entire length of radial canals.

Tima saghalinensis BicELow 1913. 100 mm wide; peduncle very short, lips much folded; about 300 ten-
tacles; statocysts about half as numerous as tentacles, each with 8-10 concretions. — Ocholian Sea. (BigEe-
row 1913 p. 35; PeETERSEN 1962 p. 102, figs. 1, 2).

Fig. 254. Tima saghalinensis (from Naumov). Fig. 255. Fulonina indicans (from Kramp).

Eutonina Harrraus 1897. Eutimidae with eight marginal vesicles; without cirri; without marginal warts;
with gonads restricted to subumbrella.

Key to the species of Eutonina.

Gonads linear, sinuous, along nearly whole length of subumbrellar portion of radial canals; about 200 tentacles
indicans
Gonads in distal 1/4-1/3 of radial canals; about 16 tentacles ............... ...t iruiniunnnnnn. scintillans

Eutonina indicans (Romanes 1876). 25-35 mm wide, slightly flatter than a hemisphere; jelly rather thick;
peduncle thick, conical; stomach short, four folded lips; gonads linear, sinuous, along nearly whole subum-
brellar portion of radial canals; about 200 short tenlacles; marginal vesicles with about 12 concretions.
— Japan; Kamchatka; Aleutian Islands; Vancouver Island. North-western Europe; Iceland. (HARTLAUB
1897 p. 506, PL. 22, figs. 1, 3, 4, 6, 7, PL. 20, figs. 19, 20, as Eutonina socialis; RussELL 1953 p. 374, PL. 22,
fig. 2, textfigs. 240-45).

Eutonina scintillans (Bicerow 1909). 10 mm wide, 5 mm high, jelly thick; peduncle short; stomach glo-
bular; four simple or slightly crenulated lips; gonads extending along distal 1/4-1/3 of radial canals; marginal
vesicles with 2-5 concretions. — Pacific coast of Mexico; Djibouti in East Africa. Adriatic Sea.

Eutima McCrapy 1857. Eutimidae with eight (rarely 12) marginal vesicles; with lateral cirri and with
marginal warts; with 2-32 tentacles.

Subgenus Eutima McCrapy 1857. With marginal swellings without adaxial papillae.
Subgenus Octorchis HaeckeL 1879. With marginal swellings with adaxial papillae.
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Key to the Indo-Pacific species of Eutima.

1. With 8 gonads, 4 on subumbrella and 4 on peduncle ....... ... . it i e 2
With 4 gonads, either on subumbrella or on peduncle ... ... ... .. . . . . . ittt 4
2. With 12-14 tentacles without cirri; about 32 marginal warts with lateral cirri .............. ... ... .... hartlaubi
Tentacles with lateral Cirri ... ... .. ... e e e e e e 3
3. With 4 tentacles and 60-80 marginal warts . ... ... .. i i e e orientalis
With 8 tentacles and up to 100 marginal warts ....... ... . it i it e levuka
4. Gonads on peduncle only; 4 tentacles with abaxial hook-like process; 120-140 marginal warts ............... curva
Gonads on subumbrellar portion of radial canals ...... ... ...ttt e e 5
5. Without marginal warts; up to 30 tentacles, each with 1-3 pairsof cirri .......... .. .. i, brownei
With marginal Warts. . ... . i it e e e et e e 6

Fig. 256. FEulonina scintillans (from NEpp1 & STIAsNY,
redrawn by P. W.).

o
~1

Fig. 257. Eutima levuka (from MAYER).

Fig. 258. Eutima orientalis (from BrRowNE, redrawn by P. W.).

6. With 16 tentacles with swollen bulbs, with lateral cirri; gonads in middle portion of radial canals ......... modesta
With 8 tentacles ... .ot it i i et e e 7
7. Tentacles without cirri; gonads with lateral swellings, not reaching to peduncle .................... neucaledonia
Tentacles with lateral cirri; gonads extending from bell margin to short way down the peduncle ......... japonica

Eutima levuka (Acassiz & Maver 1899). Up to 15 mm wide, flatter than a hemisphere, jelly fairly thin;
peduncle slender, 11/, times as long as diameter of bell; eight gonads, four on middle portion of peduncle
and four on subumbrella; usually eight tentacles, sometimes more, with lateral cirri; up to 100 marginal
warts with cirri. — Coastal waters in the Indo-West-Pacific Region from East Africa to the Fiji Islands, north-
wards to Formosa; east coast of Australia. (Acassiz & Maver 1899 p. 163, PL 9, figs. 30, 31; Kramp 1965
p- 83).

Eutima orientalis (BrowNE 1905). 5-6 mm wide; peduncle twice as long as bell diameter, with dome-like
base and elongate, prismatic central part; eight gonads, four on peduncle and four on subumbrella; four
tentacles, with lateral cirri; 60—-80 marginal warts, with lateral cirri. — Coastal waters in the Indo-West-
Pacific Region from Africa to New Zealand, northwards to Formosa. (Brow~Ne 1905 b p. 139, PL 3, fig. 4,
as Octorchis orientalis; Kramp 1965 p. 84).

Eutima curva BrRowne 1905. 10 mm wide, jelly quite thick; peduncle about as long as bell diameter,
pyramidal above, prismatic below; four gonads on prismatic portion of peduncle only; four tentacles with
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lateral cirri; tentacle bulbs curve upwards over margin of bell, with black pigment; 120-140 marginal warts
with cirri. — Coastal waters in the Indo-West-Pacific Region from the Seychelles to North-East Australia.
(BrownNe 1905 b p. 138, PL. 3, figs. 1-3; Kramp 1965 p. 84).

Eutima japonica UchHipa 1925. 4.5 mm wide, jelly thick; peduncle short; four gonads extending from bell
margin to short way down the peduncle; eight tentacles, the perradial longer than the interradial, with lateral
cirri; in each octant four marginal warts, the two middle ones larger and with lateral cirri. — Japan; central
North Pacific. (Ucnioa 1925 p. 93, fig. 17; Kramp 1965 p. 85).

Eutima hartlaubi Kravp 1958. 15 mm wide, flatter than a hemisphere, jelly fairly thick; peduncle slender,
tapering, about half as long as diameter of bell; eight gonads, four on subumbrella extending almost from

Fig. 261. Eutima hartlaubi (from
HartLAUB, redrawn by P. W.).

Fig. 259. Eulima curva
(from MAYER, redrawn by P. W.). Fig. 260. Eutima japonica (from UcHIDA).

base of peduncle to bell margin, and four short on middle portion of peduncle; 12-14 large tentacles with-
out cirri; about 32 marginal warts with lateral cirri; a large, spherical, gelatinous protuberance above the base
of each tentacle. — Djibouti in East Africa; Nicobars. (HarTLAUB 1909 a p. 456, PL. 20, figs. 11-15, as Octor-
chandra orientalis n. sp.; Kramp 1958 p. 358, fig. 4, as Eufima hartlaubi nov. nom.).

Eutima modesta (HARTLAUEB 1909). 8 mm wide, flat, with thin walls; peduncle about half as long as diameter
of bell, slender, tapering; four gonads, on subumbrella only, a little nearer to peduncle than to margin; 16
tentacles with swollen bulbs, with lateral cirri; 16 or more marginal warts, with lateral cirri. — Djibouti in
East Africa. (Harrraus 1909 b p. 454, PL. 19, figs. 6, 7, as Eutimalphes modesta).

Eutima brownei (Torrey 1909). 15 mm wide, hemispherical, jelly thick; peduncle wide, conical, short;
mouth with four wide, frilled lips; gonads on subumbrellar portions of radial canals only; about 130 short
tentacles with bulbous bases flanked by one to three pairs of long, slender cirri; no marginal warts. — San
Diego, California. (TorreY 1909 p. 25, fig. 10, as Futimalphes browner).

Eutima neucaledonia Uchina 1964. 9 mm wide, very flat; peduncle slender, nearly as long as diameter of
bell, stomach short with four slightly crenulated lips; four gonads, on subumbrella only, from near bell
margin, not reaching to base of peduncle, linear with many lateral swellings; eight tentacles, the perradial
longer than the interradial, without eirri; in each octant 6-7 small marginal warts, some of which have cirri.
— New Caledonia. (Ucuipa 1964 p. 110, figs. 2, 3).
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Eutimalphes HakckeL 1879. Eutimidae with eight adradial statocysts; with numerous tentacles and mar-
ginal cirri. Only one species, which was observed only once.

Eutimalphes pretiosa HarckeL 1879. 40 mm wide, 20 mm high; jelly thick; peduncle broad, conical,
about half as long as bell diameter; stomach large; very large lips, complexly folded; gonads continuous,
extending along almost entire length of radial canals; 60-80 very short tentacles and a few marginal warts;
numerous marginal cirri. — Australia. (HaeckerL 1879 p. 195, PL. 11, fig. 8).

FFig. 263. FEutima brownei (from ToRREY).
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Fig. 264. FEulima neucaledonia (from UcHIDA). Fig. 265. FEulimalphes preliosa (from MAYER).

Family Aequoreidae.

Leptomedusae with very broad stomach; usually without peduncle; with many simple or branched radial
canals; with gonads on radial canals separated from stomach; with hollow marginal tentacles; with excretory
pores; without marginal or lateral cirri; with closed marginal vesicles; with or without ocelli. Hydroids,
where known, tentacles with webs, hydrotheca with operculum.

Key to the Indo-Pacific genera of Aequoreidae.

Radial canals simple, undivided ....... ... i e e e Aequorea
Radial canals bifurcated or branched .. ... ... i e Zygocanna

Dana-Report No. 72, 1968 13
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Aequorea Piron & LEsuEUR 1809. Aequoreidae with numerous simple radial canals. Subumbrella with-
oul rows of papillae. The species are more or less doubtful.

Key to the Indo-Pacific species of dequorea.

1. Gonads no more than half as long as radial canals ........ ... ittt ittt inanns 2
Gonads along almost whole length of radial canals ....... ... . . i i it iiia e 3

2. About 16 radial canals and twice as many tentacles; umbrella high, conical, 9 mm wide; mouth with long and
slender lips; gonads laterally compressed, in proximal half of radial canals ............. ... ... ... ... .... conica
With 16-32 (40) radial canals and as many tentacles with excretory papillae; umbrella low, up to 45 mm wide;
gonads in distal half of radial canals . ... ... ... i i i i i e auslralis

3. More than 3 times as many tentacles as radial canals; about 100 radial canals; tentacle bulbs laterally com-
0 T coerulescens
Less, usually much less, than 3 times as many tentacles as radial canals ........... ... .. ... ... ... ..., 4

Fig. 267. Aequorea macrodaclyla, Iig. 268. Aequorea pensilis, tentacle bulb
Fig. 266. Aequorea coerulescens (from UcHIDA). tentacle bulb (from RusskLL). (from Maas, redrawn by the author).
4. With about 4-10 or more times as many radial canals as tentacles ......... ... .. ... ... . . .. it 5
With at least half as many tentacles as radial canals ....... ... . ettt 7
5. Umbrella flat, thick, up to 27 mm wide; with up to 32 radial canals and 4-8 tentacles ..................... parva
Umbrella large, more or less biconvex; with numerous (60-250) radial canals ........... ... . ..o i, 6
6. Tentacle bulbs broad, with an abaxial keel and prominent excretory papillae .................... macrodactyla
Tentacle bulbs with long lateral extensions and without excretory papillae ........................ ... pensilis
7. Umbrella hemispherical, very thick, 20-40 mm wide; 30-50 radial canals and as many tentacles; no excretory
521031 1 U globosa
Umbrella up to 175 mm wide, saucer-shaped, gradually thinner towards margin; tentacle bulbs elongated,
conical, with excretory pores on short papillae; half to twice as many tentacles as radial canals ........... aequoreda

Aeqourea coerulescens (Branprt 1838). Up to 145 mm wide, usually 60-80 mm, low and thick; stomach
about half as wide as umbrella; about 100 radial canals; gonads extending along almost whole length of
radial canals; 3-6 times as many tentacles as radial canals and numerous small bulbs; tentacle bulbs elon-
gated, laterally compressed, with prominent excretory papillae; statocysts numerous, crowded. — Coastal
waters in the warm parts of the eastern and western Pacific, the Indian Ocean and southern Atlantic. (Bice-
Low 1909 p. 177, PL 4, fig. 4, PL 35, figs. 3-8; Krampr 1965 p. 86).

Aequorea macrodactyla (Branpr 1835). Up to 75 mm wide, central disk thick, lens-shaped, margin thin;
stomach about half as wide as umbrella; 60-100, up to 150 radial canals; gonads extending along almost
entire length of radial canals; 10-30 (rarely up to 40) tentacles and 6-8 times as many small bulbs; tentacle
bulbs broad, each with a distinct abaxial keel and with a prominent excretory papilla; statocysts very numer-
ous. — Eastern tropical Pacific; Melanesian Islands and the Tasman Sea; Indo-Malayan coastal waters,
Formosa, Japan; western parts of the Indian Ocean from the Maldive Islands to Madagascar and the cast
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coast of Africa; off south-eastern Africa. Within the Atlantic area the occurrence seems to be somewhat scat-
tered : off the west coast of Africa; off the southern part of the east coast of South America; the Caribbean Sea;
an isolated population occurs off the south-western coasts of the British Isles. (BrcErLow 1909 p. 174, PL. 36;
BiceLow 1919 pp. 310, 313, PL 43, fig. 7; Krampr 1959 a p. 38, fig. 235; Kramp 1965 p. 87, fig. 8).
Aequorea pensilis (Escuscuortz 1829). Up to 100 mm wide, central disk thick, lens-shaped, margin thin;
stomach 1/2-2/3 as wide as umbrella; 100-250 radial canals; gonads extending along almost entire length
of radial canals; 10-16 tentacles and 8-16 times as many small bulbs; tentacle bulbs with long lateral exten-
sions, no abaxial keel; no excretory papillae but excretory pores; statocysts very numerous. — Coastal waters
of the Indo-West-Pacific Region from South and East Africa to the east coast of Australia. (BicELow 1919

Fig. 269 a. Aequorea aequorea (from MAYER). Fig. 269 b. Aequorea aequorea, bell margin (from RusseLL).

p. 311, PL 42, fig. 3, 4; Kramp 1953 p. 295: variation and comparison with Ae. macrodactyla; Kramp 1959 a
p- 167, fig. 236; Kravmp 1965 p. 92).

Aequorea aequorea (ForskirL 1775). Up to 175 mm wide, saucer-shaped, thick in centre, gradually thinn-
ing towards margin; stomach usually half as wide as umbrella; radial eanals usually 60-80, sometimes fewer
or up to 160; gonads extending along almost whole length of radial canals; tentacles usually less numerous
than radial canals but varying from half to twice as many; small bulbs few, scattered; tentacle bulbs elongated
conical, excretory pores on short papillac; 5-10 statocysts between successive radial canals. — South-East
Africa and Madagascar; east coast of Australia and north of New Zealand; north-eastern Pacific. Western
Atlantic from Cape Cod to Florida and in Patagonia; eastern Atlantic generally distributed from Norway to
South Africa; Mediterranean. (ForskiL 1775 p- 110, as Medusa aequorea; PEroN & LESUEUR 1809 p. 336, as
Aequorea forskalea; RusseLL 1953 p. 342, PL 21, fig. 3, Pl. 32, figs. 1, 2, textfigs. 220, 221, as Ae. forskalea;
Kramp 1965 p. 95).

Aequorea australis Ucuipa 1947. Up to 40 mm wide, lower than a hemisphere, jelly rather thin; diameter
of stomach a little less than half of that of umbrella; 16-50 radial canals; gonads about half as long as radial
canals, nearer to margin than to stomach; 16-40 tentacles and a varying number of small bulbs; statocysts
about same number as tentacle bulbs with distinet execretory papillae. — Coastal waters in the Indo-West-
Pacific Region, from East Africa to Tahitti, northwards to Chefoo in China, southwards to north-eastern
Australia. (Ucnipa 1947 a p. 307, fig. 8; Kramp 1953 p. 290, fig. 7, variation and comparison with Ae. globosa;
Kramp 1965 p. 96).

Aequorea globosa Escuscnortz 1829. 20-40 mm wide, almost hemispherical, jelly very thick; stomach
about half as wide as diameter of umbrella; gonads extending along almost entire lenglh of radial canals;
30—40 radial canals, same number of tentacles and about twice as many small bulbs; about twice as many

13*
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statocysts as tentacles; no excretory papillac. — East Africa; Malayan Archipelago; Melanesian Islands;
Chile. (Maas 1905 p. 43, PL 8, figs. 48-50; Kramp 1965 p. 98).

Aequorea conica BROWNE 1905. 9 mm wide, 10-12 mm high, conical, jelly very thick; stomach half as wide
as diameter of umbrella, often broad and flat; lips long and slender, with an inward furrow which continues
along inside of stomach to the radial canals; about 16 radial canals; gonads along proximal half portion of

Fig. 270. Aequorea australis (from CHow & Huaxe). Fig. 271. Aequorea globosa (from Maas, redrawn by P. W.).

radial canals; 26-30 tentacles and as many small bulbs; about twice as many statocysts as tentacles; no
excretory papillae. — Mozambique Channel; coastal waters of India and the Malayan Archipelago; Amov
in China; North Australia. (BrownE 1905 b p. 145, 'L 1, fig. 2, PL. 2, figs. 16-18; Kramp 1953 p. 289; Kramp
1965 p. 99).

Fig. 272. Aequorea conica (from BrownNg, redrawn by P. W.).

Aequorea parva BrRownNg 1905. 12-27 mm wide, flat, thick, with vaulted apex; stomach about half as wide
as diameter of umbrella; 32 radial canals; gonads along almost entire length of radial canals; 4-8 tentacles;
about 100 small bulbs; 1-2 statocysts between successive bulbs; excretory papillae present? — India; Singa-
pore; Java Sea; Amoy in China. (Brow~e 1905 b p. 146, Pl 2, figs. 5-7; Strasny 1928 p. 215, figs. 8, 4,
as Ae. parva var. buitendijki; MeExon 1932 p. 24, PL 3, figs. 29-33).

Doubtful species; Ae. vicloria (MURBACH & SHEARER).

Zygocanna HarckeL 1879, Aequoreidae with numerous radial canals, bifurcated or branched; subumbrella
sometimes with radial rows of gelatinous papillae.
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Key to the Indo-Pacific species of Zygocanna.

1. Radial canals branched more than once. .. ... ... ... i it it i it et e 2
Radial canals bifurcated ... ... .ttt ettt et e e e e e 3
2. Subumbrella with radial rows of gelatinous papillae; branching of radial canals inside the periphery of the sto-
TNIACKL +viiie o tns sieis 455084 4a0s $oate aikiieia aciia sais assibie e si siece siaiege sais aiess sisieis mieis s ade siisiafe sats afaie aceie sisiecs scece sieds siniecs @ ese s vagans
Subumbrella without rows of papillae; radial canals divided into 3-6 branches outside stomach ...... builendijki
3. Stomach on large, conical peduncle ....... .. ... i e e e e diploconus
INO gastric PedunCle ... ...ttt it it i ettt e i e et e e e et 4
4. 16-20 radial canals, 10-16 tentacles ............uitiitt ittt eni sttt es e rennnnnnnns pleuronota
12 radial canals, tentacles VEry NUIMETOUS . .. ...ttt ut ittt tet it ient et eirannsanns purpurea

(The latter three species are uncertain).

Zygocanna vagans BiceLow 1912, Up to 76 mm wide, flat, thin; subumbrella with radial rows of gela-
tinous papillae; stomach 1/3-1/2 as wide as umbrella; about 30-45 radial canals from the periphery of the

Fig. 274. Zygocanna vagans, aboral view of stomach (from BiceLow). Fig. 275. Zygocanna buitendijki (from StiasNvy).

stomach without branching, but from a cruciform figure in centre of stomach branching grooves pass to the
points of origin of the free canals; gonads extending along greater portion of radial canals; 28-70 tentacles
and several small bulbs, with long excretory papillae; statocysts very numerous. — Warm parts of the Pacific
and Indian oceans, from Central America to East Africa, northwards to Formosa, southwards to Sydney in
East Australia. Atlantic west of the Cape of Good Hope and near the Azores. (BiceLow 1919 p. 315, PL. 42,
figs. 5-7, Pl. 43, fig. 6; BiceLow 1940 p. 299, fig. 14; Kramp 1959 a p. 39, figs. 7, 238; Kramp 1965 p. 100).

Zygocanna buitendijki StiasNy 1928. Up to 65 mm wide, exumbrella with 70-100 radial ribs containing
hollow tubes; no subumbrellar papillae between radial canals; stomach about half as broad as diameter of
umbrella: radial canals divided into 3—6 branches, 80-100 reaching ring canal; 16—18 large tentacles and as
many small ones or bulbs; about 200 statocysts; excretory papillae present. — Indo-Malayan coastal waters.
(Stiasny 1928 p. 218, figs. 5 a-e, 6, 7; MENoON 1932 p. 25, PL 3, figs. 34, 35; Kramp 1965 p. 101).

Zygocanna diploconus (HAECKEL 1879). 60-100 mm wide, higher than a hemisphere, exumbrella with
numerous radial ridges; stomach on large, conical, gelatinous peduncle; 25-35 radial canals, bifurcated;
50-70 long tentacles; 200-300 statocysts; excretory papillae? Colour rose red. — Sunda Strait. (HAECKEL
1879 p. 216, PL 15, fig. 6).

Zygocanna pleuronota (PEroN & LESUEUR 1809). 20-30 mm wide, 8—10 mm high, disk-shaped; exumbrella
with 40-50 radial ribs; stomach cylindrical; 16-20 radial canals, bifurcated; 10-16 tentacles; statocysts?
— North Australia and New Guinea. (HaeckeL 1879 p. 214: as Zygocanna pleuronota; p. 215, Pl 15, figs.
7, 8: as Z. costala).

Zygocanna purpurea (PEroN & Lesureur 1809). 80-100 mm wide, 10-16 mm high; stomach 1/4 as broad

Dana-Report No. 72, 1968 14
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as diameter of umbrella, cylindrical; 12 radial canals, bifurcated; gonads each forming a cluster of five
parallel, serrated lamellae; tentacles very numerous; statocysts? Colour violet-purple. — Australia. (MaYER
1910 p. 338).

ITI. Order LIMNOMEDUSAE

Hydromedusae with alternating generations. The sexual generation is a velar medusa with hollow tentacles;
the gonads either on the stomach wall with or without perradial lobes extending along the radial canals,
or on the radial canals only; if statocysts are present, they are internal and provided with an endodermal
axis. The asexual generation is a sessile polyp with power of vegetative propagation, with or without tentacles;
the endoderm of the tentacles in direct connection with that of the gastral cavity.

4

I
72N

Fig. 276. Zygocanna diploconus (after HAECKEL, from MAYER). Fig. 277. Zygocanna pleuronola (after HAECKEL, from MAYER).

Key to the families of Limnomedusae.

1. With gonads on radial canals only; with internal statocysts; without ocelli ....................... Olindiadidae
With gonads on stomach walls, usually extending along radial lobes of stomach; usually without statocysts ... 2
2. With 4 simple radial canals; tentacle bulbs with abaxial ocelli ............. ..., Moerisiidae
‘With 4 or 6 or more radial canals generally branched; without ocelli ..................... Proboscidactylidae

Family Moerisiidae.

Limnomedusae usually without marginal vesicles; with gonads on the stomach wall and in radial lobes
of stomach extending outwards along the radial canals; with four simple, unbranched radial canals; tentacle
bulbs with abaxial ocelli. Hydroids, where known, small, with hollow tentacles.

Key to the genera of Moerisiidae represented in Indo-Pacific waters.

1. Stomach on a short gelatinous peduncle; mouth with four well-developed, crenulated lips ............. Tiaricodon
No peduncle; mouth without distinet lips .. ... .. i i it ittt e e 2
2. Tentacle bulbs globular, not clasping over exumbrella; without statocysts ............. ... ... ... .. ... Moerisia

Basal part of tentacles adnate to exumbrella; with internal statocysts (almost invisible) ............. Oslroumovia
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Moerisia BouLENGER 1908. Moerisiidae with four or more tentacles with rings of nematocysts throughout
their length; bulbs globular, not clasping exumbrellar margin; stomach cruciform, without a peduncle; mouth
without distinet lips; gonads on radial canals continuous with those on the stomach walls, smooth; without
statocysts.

Polyp with filiform tentacles in one more or less distinct whorl; with a thin perisarc.

Moerisia gangetica Kramp 1958. 3 mm wide, 2 mm high, globular, jelly very thick; stomach very small,
mouth-opening cross-shaped without lips, radial lobes nearly extending to ring-canal, distal parts sac-like,
pendent; 19 tentacles of equal size, with semi-globular basal bulbs, each with an abaxial red ocellus; nema-
tocysts in rings along whole length of tentacle. Polyp unknown. - Near Calcutta, India. (Kramp 1958
p- 363, figs. 5 a, b).

Tiaricodon Browxt 1902, Moerisiidae with four perradial tentacles; stomach with four perradial lobes
extending along a broad, gelatinous peduncle; mouth with four distinct lips.

Fig. 280. Ostroumovia
inkermanica (from KraMmp).

Fig. 278. Moerisia gangelica
(from Kramp, redrawn by P. W.).

Fig. 279. Tiaricodon coeruleus -
(from Browxe & Kramp, redrawn Fig. 281. Eperelmus lypus
by P.W.). (from UcHIDA).

Tiaricodon coeruleus BrRowNE 1902, 24 mm wide, 25 mm high, jelly thick, bell-shaped; stomach nearly
to velar level, four lips distinct, crenulated; radial lobes sac-like, on peduncle only; four perradial tentacles,
stout, tapering, nematocysts in proximal part in small, rounded warts, in middle part forming transversal
clasps, in distal part rings; an abaxial ocellus. Polyp unknown. — Chile and Peru. Weddell Sea; Falkland
Islands; coast of Argentina. (Vaxuorre~N 1913 p. 6, PL 1, fig. 2, PL 2, figs. 2-6; BRowNE & Kramp 1939 p.
311, PL 18, figs. 1-6, PL. 19, figs. 8-11).

Ostroumovia Hapzi 1928. Moerisiidae with small internal statocysts; stomach without a peduncle, cruci-
form with long perradial lobes; mouth cruciform without distinet lips; with gonads on radial lobes continuous
with those in the stomach walls; with tentacles with rings of nematocysts throughout their length, basal part
of tentacles adnate to exumbrella. Polyp sessile, with scattered moniliform tentacles.

Ostroumovia inkermanica (PaLtscuikowa-OsTtroumova 1925). Up to 8 mm wide and 6 mm high, dome-
shaped, jelly very thick; stomach very small, prismatic, with radial lobes extending nearly to bell margin;
gonads on radial lobes with distal portions sac-like, pendent; up to 32 tentacles of different length, proximal
part of tentacle narrow, adnate to exumbrella, with an ocellus at the point of issue of the free part of the
tentacles; internal statocysts very small, almost invisible except in microtome sections. — Vizagapatam

14*
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Channel, east coast of India; Black Sea. (PaLtscHikowA-OsTROUMOVA 1925 pp. 273-84, figs. 1-3: as Moerisia

inkermanica; VarLkanov 1936 pp. 292-301, figs. 20-27; Kramr 1938 pp. 45-60, PL figs. 1-6, textfigs. 1-5;
PaspALEFF 1938 pp. 29-40, figs. 1-15; Kramr 1958 p. 364; India).

Family Olindiadidae.

Limnomedusae with internal marginal vesicles; with gonads on radial canals; with simple, unbranched
radial canals; without ocelli. Polyps, where known, very small, with or without tentacles.

Key to the genera of Olindiadidae represented in Indo-Pacific waters.

1. With centripetal canals .. ... ... . et i s 2
Without centripetal canals .. ... .. ... .. i et ittt et e 3

2. Tentacles all of one kind, situated on exumbrella at different height above bell margin; without adhesive pads
Eperetmus

With primary tentacles projecting above bell margin and with terminal adhesive pads; secondary tentacles
on bell margin, without adhesive pads ........ ... i i i i s Olindias

3. Tentacles in groups (8 perradial and interradial nematocyst pads, each with one large and one minute tentacle;
moreover several tentacles singly placed; no adhesive pads) ....... ... il Gossea
Tentacles NOL IN GroUPS . ... oot i i i it it ettt it 4
4. With 6 radial canals; no adhesive pads .. ... ... i s Nuarchus
With 4 radial canals; some or all tentacles with adhesive pads ........ ... . . i i i 5
5. Some tentacles with terminal adhesive pads ........ ... .. i Vallentinia
All tentacles with an adhesive pad at some distance from outer end ........... ... .. ... o i i 6
6. With numerous statoCysls ... . . e Gonionemus
With no more than 16 statoCysts .. ... i it e ittt e aa e e Scolionema

Eperetmus BicerLow 1915. Olindiadidae with four radial canals and several centripetal, blind canals;
oral lips with nematocysts knobs; with numerous tentacles of one kind, not in groups, situated on exumbrella
at different height above bell margin, with rings of nematocysts, without adhesive pads; with numerous
statocysts.

Eperetmus typus BiceLow 1915. 23 mm wide, 15 mm high; four well developed, crenulated lips with one
row of nematocyst knobs; centripetal canals up to about 16 in each quadrant, tapering upwards; tentacles
more numerous than centripetal canals, of different size; statocysts nearly alternating with tentacles. — Alaska;
Pacific coast of Canada; Japan. (BicerLow 1915 p. 401, PL 59, figs. 1-8; Ucmpa 1929 p. 364, PL 1, fig. 5,
textfig. 8).

Olindias F. MULLER 1861. Olindiadidae with four radial canals and with numerous centripetal canals;
gonads with papilliform processes; numerous tentacles of two kinds: primary tentacles issuing above bell
margin, with distal adhesive pads and with nematocysts in transverse clasps; secondary tentacles on bell
margin, without adhesive pads and with nematocysts in rings; also numerous marginal clubs which may
develop into tentacles; statocysts usually in pairs at base of primary tentacles.

Key to the Indo-Pacific species of Olindias.

1. With 6 radial canals; some of the primary tentacles very high up on exumbrella .............. ... ...... formosa
With 4 radial canals .. ... .. . it et e i et e 2
2. Usually 2 statocysts at base of each primary tentacle ......... ... ... ... o i, malayensis

Usually only one statocyst at base of each primary tentacle ............ ... .o i singularis
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Olindias formosa (Goto 1903). 75 mm wide, height about half of diameter; gonads along nearly whole
length of radial canals; 264 primary tentacles; 18-23 centripetal canals in each quadrant; 10-15 long second-
ary tentacles; about 300 clubs; statocysts twice as many as primary tentacles. — Japan. (Goro 1903 p. 3

(=]
Pl 1, figs. 1-9, PL 2, figs. 14-16, Pl. 3, figs. 17-20, as Olindioides formosa; Ucnipa 1929 p. 368, Pl 1, figs
6-10, textfigs. 9, 10, as Olindias formosa)

Olindias malayensis Maas 1905. 25-35 mm wide, height greater than half diameter; jelly thick; 7-9 centripe-
tal canals in each quadrant; gonads along nearly whole length of radial canals, gonadial papillae thickly
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Fig. 282, Olindias formosa (from MAYER)

Fig. 283. Olindias malayensis (from MAYER)

crowded, very elongated, club-shaped; 20-30 primary tentacles, thick; 30-40 secondary tentacles, thin;
120 clubs. — Malayan Archipelago. (Maas 1905 p. 47, PL. 9, figs. 60, 61).

Olindias singularis Brow~Ne 1905. 13-36 mm wide, height half of diameter; 4-12 centripetal canals in
cach quadrant; gonads along distal half of radial canals or slightly longer; 28-86 primary tentacles, adhesive
pads rudimentary; 16-50 secondary tentacles; 32 to more than 100 clubs; usually only one statocyst at base
of each primary tentacle. — Tropical coasts of the Indo-West-Pacific Region, from Gulf of Iran to the Philip-

pines; east and south coast of Australia; Low Archipelago in central Pacific. (Brow~E 1905 a p. 737, PL 56
fig. 2, PL. 57, fig. 1; > y

BiceLow 1909 p. 109, PL 4, fig. 1, P1. 31, figs. 1-10, PL 32, fig. 8; Kramp 1965 p. 102
fig. 10 (young stage)).

Gossea L. Acassiz 1862. Olindiadidae with four radial canals; without centripetal canals; with one kind
of tentacles arranged in groups, without adhesive pads

Gossea brachymera BicELow 1909. Up to 20 mm wide, dome-shaped, jelly thick and rigid; stomach small,
on a short, broad peduncle; four short lips with nematocysts; gonads extending from base of peduncle almost
to ring canal, wavy, distal ends sac-like pendent; four perradial and four interradial marginal nematocyst
pads, each with one large and one minute tentacle; in addition several isolated tentacles at very different
stages of development, without adjacent dwarf-tentacle; eight statocysts enclosed in the perradial and inter-

radial nematocyst pads. — Pacific coast of Mexico. Gulf of Mexico; Strait of Magellan; mouth of Rio Colorado,
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Argentina. (BiceLow 1909 p. 103, PIL. 30, figs. 1-10; RusseLL 1938 pp. 707-10, PI. 1, figs. 1-3; Kramp 1957
pp. 42, 124, PL 5, figs. 2, 3, textfig. 8).

Nuarchus Bicerow 1912, Olindiadidae with six radial canals, without centripetal canals; tentacles of
one kind, without adhesive pads, not in groups; mouth simple, circular; gonads leaf-like; statocysts at base
of tentacles.

Nuarchus halius Bicerow 1912, 12 mm wide, thick centrally, thinner near margin; stomach hexagonal,
flat, mouth with simple, circular, thickened margin; gonads flat and leaf-like, on greater portion of the six

Fig. 284, Olindias singularis, a, whole medusa, b, one primary and one secondary tentacle (from Brow~NE, redrawn by P. W.).

radial canals; 12 equidistant tentacles with rings of nematocysts distally, issuing from above margin; a stato-
cyst close beside each tentacle. — Philippines. (BiceLow 1919 p. 320, PL 43, figs. 1-5).

Vallentinia BrowNE 1902. Olindiadidae with four radial canals; without centripetal canals; with 4-8
large, hollow tentacles with a terminal adhesive pad, and numerous tentacles without adhesive pads but
with numerous rings of nematocysts; with 16 or more statocysts.

Vallentinia adherens Hyman 1947. Size? Bowl-shaped; stomach short, quadrangular; gonads extending
as a ruffled fold under the radial canals; four long tentacles with terminal adhesive disks, not perradially
placed; 40 or more tentacles with rings of nematocysts; small cirrus-like tentacles with rings of nematocysts,
approximately alternating with the other tentacles; statocysts one or two between successive tentacles. — Cali-
fornia. (Hyman 1947 p. 264, figs. 6, 7).

Gonionemus A. Acassiz 1862. Olindiadidae with four radial canals; without centripetal canals; with numer-
ous uniform tentacles, all with an abaxial pad near outer end, and with rings of nematocysts; with a large
and indefinite number of statocysts.

Gonionemus verfens A. Acassiz 1862. 15-20 mm wide, hemi-spherical or somewhat flatter; stomach some-
whal shorter than bell cavity, mouth with four short, erenulated lips; gonads along greater portion of radial
canals, folded; 60-80 long, rather stiff tentacles, each with an adhesive pad near distal end which is sharply
bent; statocysts about as numerous as tentacles. — Strictly littoral: Vancouver Island on west coast of North
America; Aleutian Islands; Asian coasts from Sachalin to Vietnam. Mediterranean; north-west Europe;
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New England coast. (A. Acassiz 1862 p. 350; Maver 1901 p. 5, as G. murbachi; Goro 1903 p. 12, PL 2, figs.
10-13, PL 3, figs. 21, 22, as Gonionema depressum; MursacH & SHEARER 1903 p. 185, PL. 21, figs. 1-3, PIL. 22,
fig. 3, as G. agassizi; MAYER 1910 p. 343, as G. vertens; Pl. 45, figs. 1-4, PL. 46, figs. 1-3, textfig. 197, as G.
murbachi; Ucuipa 1929 p. 359, PL 1, fig. 1, as G. oshoro; RusseLL 1953 p. 398, PL 23, fig. 2, textfig. 263,

PL 35).
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Fig. 285. Gossea brachymera (from RussgeLL, redrawn by P. W.). ‘ig. 286. Vallentinia adherens (from HymAaN).

Scolionema KisniNouye 1910, Similar to Gonionemus, but with number of statocysts not exceeding 16.
Scolionema suvaense (Acassiz & MayER 1899). 9 mm wide, about 6 mm high, jelly thick; gastric peduncle indi-
cated ; stomach cruciform, about half as long as bell cavity, mouth with four small lips; gonads extending along

IFig. 287. Gonionemus verlens
(after MAYER, from Kramp).

Fig. 289. Scolionema survaence
(from UcHIDA, redrawn by P. W.).

Fig. 288. Gonionemus hamalus
(from Kramp, redrawn by P. W.).

! In a paper, recently published in Australia (1965), I have replaced Scolionema in the genus Gonionemus, and described a new
species of this genus: G. hamatus. Higher than wide, diam. 7 mm; stomach with broad base; four short oral lips with warts of
nematocysts; gonads laterally compressed, wavy bands along almost entire length of the four radial canals; about 48 tentacles of
unequal length, with prominent rings of nematocysts, the terminal end hook-like with an adhesive pad; no ocelli. — South Africa.
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distal 1/3-1/2 of radial canals, ribbon-shaped, much folded; 40-70 tentacles of different lengths, globular
bulbs with brownish pigment spots; nematocyst rings throughout whole length of tentacles; distal end sharply
bent, but adhesive pads rudimentary; 16 statocysts. — Coasts of India; Maldive and Nicobar Islands; Fiji
Islands and Low Archipelago in tropical Pacific; Japan. Lion Gulf in the Mediterranean; Bermuda in western
Atlantic. (Agassiz & Maver 1899 p. 164, PL 5, figs. 14-16; BrownNE 1905 b p. 149, PL 1, fig. 6, PL. 2, fig. 4,
as G. hornelli; BiceLow 1909 p. 106, as G. hornelli; p. 107, PL. 3, figs. 4, 5, PL. 32, figs. 1-7, as G. suvaensis;
Kismivouye 1910 p. 31, PL 5, figs. 32, 33, as Scolionema n. g. gemmifera).

Family Proboscidactylidae.

Limnomedusae without marginal vesicles; stomach with 4-6 or more radial lobes extending along the
proximal portions of the radial canals; gonads surrounding stomach and extending on to basal lobes, rarely
interradial on stomach wall alone; radial canals generally branched; tentacle bulbs without ocelli. Polyps,
where known, Lar-like.

Key to the genera of Proboscidactylidae.

With exumbrellar clusters of nematocysts; gonads on radial lobes of stomach; radial canals branched ......

Proboscidactyla
Without exumbrellar clusters of nematocysts; gonads on stomach wall alone; radial canals generally unbran-
CHEM o cos vt s o st st i s iaie Gats afuinineiars atais &isiaie atate kia e Wodta & Gimid aala wias win s iaiafiata siisde aisie sieiata atmie siate ssleisiaiate s Pochella

Proboscidactyla BRanxpT 1835. Proboscidactylidae with clusters of nematocysts on the exumbrella between
the tentacles; with gonads extending on to radial lobes of stomach; with 4-6 or more branched radial canals;
usually without a ring canal.

Key to the Indo-Pacific species of Proboscidactyla.

1. With 20 radial canals, some bifurcated ....... ... . . i i e e abyssicola
‘With 4-8 primary radial canals more or less branched ......... ... ... . i i i 2
2. With (normally) 6 primary radial canals, up to 24 terminal branches and as many tentacles ............. stellata
With (normally) 4 primary radial canals ............ ittt ittt i e 3
3. Radial canals with 54-70 or more terminal branches, and as many tentacles; no medusa-buds ....... flavicirrata
Radial canals with 16-20 terminal branches, and same number of tentacles; medusae may arise from corners
of stomach or forkings of radial canals ....... ..ottt i e e e ornata

Proboscidactyla ornata (McCrapy 1857). 5 mm wide, slightly higher than a hemisphere, jelly thick and
rigid; stomach normally with four radial lobes, mouth with four recurved crenulated lips; normally four
primary radial canals, 16-20 (rarely more) terminal branches and as many tentacles; no ring canal; medusa-
buds may arise from corners of stomach or forkings of radial canals. — Circumglobal in warm coastal waters.
(Maas 1905 p. 21, PL 4, figs. 24-28; Maver 1910 p. 189, PL 20, figs. 1-10, textfig. 100; p. 191, fig. 101;
p- 192, Pl 21, figs. 1-3, textfig. 101 a; p. 194; Kramp 1957 p. 13, PL 3, fig. 7: asexual reproduction; Kramp
1962 p. 342: development of polyps on stomach wall; Kramp 1965 p. 103). Synonyms: Proboscidactyla gem-
miifera (FEWKES), P. tropica BRowNE, P. varians BRowNE, P. typica UcHipa, P. conica MENON.

Proboscidactyla flavicirrata BRaxpT 1835. 12 mm wide, 10 mm high; four primary radial canals, 54-70
or more terminal branches and same number of short tentacles; no ring canal. — Pacific coast of North
America from Vancouver to California; Asiatic coasts from Kamchatka to Vietnam. (Harrraus 1917 p. 366,
textfigs. 312-15; Cuow & Huang 1958 pp. 185, 189, PL. 5, fig. 40; Nauvmov 1960 p. 504, figs. 391, 392).

Proboscidactyla pacifica (Maas 1909). 5—7 mm wide, 2-3 mm high, flattened; six primary radial canals,
96-108 terminal branches; ring canal rudimentary; as many tentacles as terminal branches of radial canals;
nematocyst tracks short. ? = P. flavicirrata. — Japan. (Maas 1909 p. 17, PL. 3, fig. 16, as Willia pacifica).
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Proboscidactyla occidentalis (FEwkes 1889). Size? Pyriform, jelly thick; four primary radial canals, 20
terminal branches; 20 tentacles; nematocyst tracks with only one cluster of nematocysts. Probably = P.
flavicirrata juv. — California. (FEwxkes 1889 p. 109, PL 5, fig. 3, as Willia occidentalis; Kramp 1959 a p. 177:
probably = P. flavicirrata).

Proboscidaclyla stellata (Forses 1846). 9 mm wide, 8 mm high, jelly thick, evenly rounded; stomach
normally with six radial lobes; mouth with six folded lips; six primary radial canals, up to 24 terminal bran-

IFig. 290. Proboscidactyla ornatla, with medusa- Fig. 291. Proboscidactyla flavicirrata Fig. 292. Proboscidaclyla pacifica

buds (after MavER, from HARTLAUB). (from Crow & Husang). (from HARTLAUB).
ches; no ring canal; up to 24 short tentacles with adaxial basal nematocyst cushions. — Japan; Chefoo in

China; Vietnam. North-western Europe. (HARTLAUB 1917 p. 374, textfigs 324-28, as Willia stellata; RusseLL
1953 p. 386, PL. 23, figs. 3, 4, textfigs. 250-56; Cnow & Huanc 1958 pp. 186, 189, Pl. 5, fig. 39).

Fig. 294. Proboscidactyla stellata
Fig. 293. Proboscidactyla occidentalis (from FEWKES). (from RusseLL, redrawn by P. W.).

Proboscidactyla abyssicola Ucuipa 1947. 20 mm wide, 10 mm high; 20 radial canals, some bifurcated;
ring canal present; gonads extending along proximal half of all radial canals; no tentacles. — Japan; Ceram
Sea and Celebes Sea in the Malayan Archipelago. (Ucnipa 1947 b p. 335, fig. 3; Kramp 1965 p. 104).

Pochella HartLaUB 1917. Proboscidactylidae without exumbrellar nematocyst clusters; with four radial
canals usually unbranched; with gonads on interradial walls of stomach.

Pochella polynema Hartraus 1917, 2-3 mm wide, bell-shaped or hemispherical, jelly fairly thick; stomach
large, about 2/3 as long as bell cavity; slightly wavy lips; radial canals often with exceedingly fine branches;
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gonads cushion-like; 30-40 or more tentacles. — Vancouver on Pacific coast of North America. North-western
Europe. (HarTLAUB 1917 p. 414, figs. 344-46; FoersTER 1923 p. 248, Pl 3, figs. 5-7, Pl 4, fig. 1; RussELL
1953 p. 394, textfigs. 257-62).

Fig. 295. Proboscidactyla abyssicola (from UcHIDA). Fig. 296. Pochella polynema (from HARTLAUB).

IV. Order TRACHYMEDUSAE

Hydromedusae with umbrella margin entire and not divided into lobes; with thickened marginal nema-
tocyst ring; with radial canals; with gonads usually confined to radial canals; with solid marginal tentacles,
or with both solid and hollow tentacles, situated on the margin of the umbrella; with sensory clubs with
endodermal axis which may be free or enclosed.

Key to the families of Trachymedusae.
1. Numerous tentacles arranged in groups, most of them with a terminal adhesive disk; stomach broad with eight

radial lobes .......... .. i Alata siba wiiieteciiie bfis Wi6 wis SiAta eiets 40sialasatets & abe 8tagste sterie wiate & Ptychogastriidae
Tentacles without adhesive disKs ... ..ot i it ittt ittt ettt et e ae e 2
2. With centripetal canals and with flattened, leaf-shaped gonads ............. ... ... i, Geryoniidae
Without centripetal canals .. ...... .t i e 3
3. With 4 radial Canals: : coviiies aam sivs siis dnins sins sinis siias st S aieiats Sha sieis Shiies EarE aiE WEE § S s wasaErai Petasidae
With 8, rarely more, radial canals. ... .. ... .. i e e e e i e 4
4. With broad, circular stomach and broad radial canals .......... ... . it iiiiiarnass Halicreatidae
Stomach and radial canals Narrow . ........ . . i Rhopalonematidae

Family Ptychogastriidae.

Trachymedusae with marginal tentacles grouped into more or less well defined clusters; some tentacles
with adhesive disks; with eight radial canals; stomach eight-lobed, with eight mesenterial partitions; gonads
on the sides of the eight stomach lobes or on radial canals adjacent to stomach lobes; with free sensory clubs.

Ptychogastria ALLmaN 1878. With the characters of the family.

Ptychogastria polaris ALLmMany 1878. 18-22 mm wide, hemispherical or somewhat conical, exumbrella
with 16 radiating ridges; velum very wide; stomach about half as long as bell cavity, eight-rayed above,
mouth with four lips; 16 separated gonads along the sides of the eight stomach lobes; about 48 clusters of
solid tentacles (in adult), each cluster with three filiform tentacles and numerous tentacles with adhesive
organs; 16 statocysts. -— South Shetland Islands and Graham Land in Antarctic; Aleutian Islands; circum-
polar in arctic waters. (Maver 1910 p. 372, textfig. 212; VaNnOFFEN 1912 p. 386, PL. 25, fig. 6, textfig. 20,
as Ptychogastria opposita; Kramp 1947 p. 4, PL. 1, figs. 1-4, PL 6, figs. 1, 2; Kramp 1957 pp. 45, 98, 99).
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Ptychogastria antarctica (HaeckeL 1879). Doubtful species, probably not belonging to Plychogastria.
— Kerguelen Island, Antarctic.

Family Petasidae.

Trachymedusae with four radial canals; with well developed manubrium; marginal tentacles not in
clusters, solid, with a terminal, club-shaped knob of nematocysts; with free sensory clubs.

Petasus HarckiL 1879. Petasidae with marginal tentacles regularly arranged, at equal intervals.

Fig. 297. Ptlychogastria polaris (after HarckieL, from Broch). Fig. 298. Pelasus digonimus (from MAYER).

Petasus digonimus (HaeckeL 1879). 1 mm high and wide; two gonads on middle 1/3 of two opposite
radial canals; two tentacles; four statocysts. Doubtful species. — Kerguelen Island. (HaeckeL 1879 p. 249,
Pl. 18, fig. 2). ‘

Petasus eucope (HaeckeL 1879). 10 mm wide, 5 mm high; gonads spherical or spindle-shaped; eight ten-
tacles; eight statocysts. Doubtful species. — Red Sea; south of Madagascar. (HaeckeL 1879 p. 249, Pl 18,
fig. 3).

Petasus tiaropsis (HaEckeL 1879). 10 mm wide, 3 mm high; gonads extending along 2/3 of the radial canals;
more than 100 tentacles densely crowded; eight statocysts. Doubtful species. — South China Sea. (HAECKEL
1879 p. 250).

Petasiella Ucuipa 1947. Petasidae with marginal tentacles arising asymmetrically, at unequal intervals.

Petasiella asymmetrica Ucnina 1947. Up to 1 mm wide, bell-shaped, jelly moderately thick; stomach small,
flask-shaped; gonads small, globular, at distal points of the four radial canals; up to 28 tentacles, irregularly
placed, with terminal cluster of nematocysts; four statocysts. — Palao Islands; Philippines; Malayan Archi-
pelago (Ucnipa 1947 b p. 311, textfigs. 10, 11; Kramp 1959 b, p. 256).

Iig. 299. Pelasus eucope (from MAYER). Fig. 300. Petasiella asymmelrica (from UcHIDA).
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Family Halicreatidae.

Trachymedusae with wide, circular stomach; with broad radial canals; with numerous marginal tentacles
of different sizes, but all structurally alike and arranged in a single series; each tentacle divisible into a soft,
flexible proximal and a stiff, spine-like distal region; with free sensory clubs; with neither peduncle nor
proboscis.

Key to the Indo-Pacific genera of Halicreatidae.

1. With about 16 or more radial canals ......... ... . ittt Halitrephes
With 8 radial Canals . ... ..ottt it e it e e e e s 2
2. With tentacles arranged in 16 Groups ... ....... ittt ittt Botrynema
With tentacles in a continuUoUs TOW. ... i i i i i ittt ittt sttt et 3
3. With perradial gelatinous papillae on exumbrella ....... ... .ttt i i Halicreas
Without exumbrellar Papillae .. ... ..o un ettt ettt ittt ittt sttt et i Haliscera

Fig. 301. Halicreas minimum
(after VANHOFFEN, from MAYER).

Fig. 302. Haliscera conica
(after VANHOFFEN, from MAYER). Fig. 303. Haliscera bigelowi (from RusserL, redrawn by P. W.).

Halicreas FEwkes 1882, Halicreatidae with eight radial canals; with a continuous row of tentacles; with
perradial gelatinous papillae on the exumbrella.

Halicreas minimum FEwkEs 1882, 30—40 mm wide, thick, disk-like, with a small, conical apical projection
of varying size; eight clusters of gelatinous papillae above margin; mouth a wide, circular opening; eight
broad, band-like radial canals and a broad ring canal; gonads flattened, extending along almost entire length
of canals; tentacles very numerous, up to 640; 3—4 statocysts in each octant. — Mainly abyssal, cosmopolitan
except in arctic waters and in the Mediterranean. (VANHOFFEN 1902 p. 68, PL 9, figs. 7, 8, PL. 11, fig. 30, as
H. papillosum; BiceLow 1909 p. 138, Pl 3, fig. 3, PL. 33, figs. 8, 9, PL. 34, figs. 1-3, 5, 8, 10, 11, as H. pa-
pillosum; Kramp 1947 p. 7, PL 6, fig. 3; RusseLL 1953 p. 452, textfigs. 299-300; Kramp 1965 p. 105).

Haliscera VANHOFFEN 1902. Halicreatidae with eight radial canals; with a continuous row of tentacles;
without papillae on exumbrella.
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Haliscera conica VaxudrreEN 1902. Up to 18 mm wide, with a thick, bluntly conical apical projection;
gonads oval, on middle portion of the eight broad radial canals; 8-9 tentacles and two statocysts in each
octant, the base of each tentacle surrounded by a broad thickening of the marginal nematocyst tissue. — Bathype-
lagic: off Chile and East Australia; circumpolar in antarctic waters. Eastern Atlantic; Mediterranean. (Van-
HOFFEN 1902 p. 72, PL 9, fig. 6, PL 11, fig. 33; Kramp 1957 pp. 46, 47, 48, 100, 110 {I., 126, textfig. 17).

Haliscera bigelowi Kramp 1947. 15-17 mm wide, 9-10 mm high, almost hemispherical, with very thick
hemispherical apex and thin jelly in marginal region; gonads broadly oval, about 2/5 of the length of radial
canals, slightly nearer to stomach than to bell margin; about 12 tentacles and three statocysts in each octant;
the thickenings of the nematocyst tissue around the bases of the tentacles are less pronounced than in H.
conica. — Bathypelagic in the eastern tropical Pacific and north and west of New Zealand. Atlantic Ocean

Fig. 304. Haliscera racovitzae Fig. 305. Botrynema brucei Fig. 306. Halithephes maasi
(after Maas, from MAYER). (from RussiLL, redrawn by P. W.). (from BicerLow, redrawn by P. W.).

from West Africa to Iceland. (BiceLow 1909 p. 142, PL 3, figs. 1, 2, PL 338, figs. 6, 11, Pl. 34, fig. 9, as
Homoeonema alba; Kramp 1947 p. 8, PL 1, figs. 5-8, Pl 2, figs. 1, 2; RusseELL 1953 p. 456, Pl. 24, fig. 2,
textfigs. 301, 302; Kramp 1965 p. 107).

Haliscera racovitzae (Maas 1906). 8 mm wide, 4 mm high, almost hemispherical, moderately thick jelly,
flaccid, apex evenly rounded; stomach a truncated cone; gonads along proximal 1/2 to 2/5 of the radial
canals, close to the stomach; six tentacles and two statocysts in each octant. — Bathypelagic in antarctic and
subantarctic waters; north and east of New Zealand. (Maas 1906 b p. 10, PL 1, figs. 3, 4, PL 2, fig. 13, as
Homoeonema racovitzae; Kramp 1965 p. 108).

Botrynema BrowNE 1908. Halicreatidae with eight radial canals; with 16 groups of tentacles (two groups
containing many tentacles in a single row in each octant) and eight solitary perradial tentacles.

Botrynema brucei BRowNE 1908. Up to about 25 mm wide; the apical jelly is very thick and terminates
in a distinct and sharply defined knob; stomach wide, circular and short; gonads oval, on proximal or central
halves of radial canals; 11-12 tentacles in each of the 16 groups; usually three statocysts in each interradial
space and 1-2 on either side of the solitary perradial tentacles. — Bathypelagic in the oceans: northern Paci-
fic and the surroundings of Australia and New Zealand; widely distributed in the Indian and Atlantic Oceans.
(BrownE 1908 p. 239, PL 1, figs. 8, 9, PL. 2, fig. 1; Kramp 1947 p. 11, PL 1, fig. 9, PL 2, fig. 3, PL. 6, fig. 4;
RusseLr 1953 p. 459, PL 27, fig. 1, textfigs. 303, 304; Kramr 1965 p. 108).

Halitrephes BrcELow 1909. Halicreatidae with several (16 or more) radial canals; with a continuous row
of tentacles; without papillae on exumbrella.
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Halitrephes maasi BiceLow 1909. Up to about 100 mm wide, low, rounded, jelly fairly thin, soft and
flaccid; stomach circular; 16-30 broad, ribbon-like radial canals, some of which may be bifurcated; shape
of gonads unknown; 100-300 tentacles; number of statocysts unknown. — Mainly abyssal: circumglobal
in the warm and temperate parts of the oceans. (BiceLow 1909 p. 146, Pl. 33, figs. 1-5, 7, 10, Pl. 45, fig.
13; VaxudrreN 1912 p. 384, as H. valdiviae; Kramp 1948 a p. 7, textfig. 1, as H. medius; Kramp 1965 p. 109).

Family Rhopalonematidae.

Trachymedusae with narrow stomach with or without peduncle; usually with eight, rarely more, radial
canals; without centripetal canals; with gonads on radial canals; with marginal tentacles evenly distributed,
sometimes of two kinds, each tentacle of uniform structure throughout; with free, rarely enclosed, marginal
sensory clubs.

Key to the genera of Rhopalonematidae represented in Indo-Pacific waters.

1. Without a gastric peduncle (one species of Crossola has a short peduncle) ............. ... ... 2
With a gastric peduncle ... ... . i i ittt ittt ittt e e e 8
2. With only 4 gonads, pendent; 8 radial canals; 4 large and about 24 small tentacles ................. Tetrorchis
With 8 (rarely MoTe) SONadS . . .. .ttt ittt it e et te e e eae e ieanseasnenaneenenneaenennens 3
3. With 8 long, club-shaped and up to 24 small, cirrus-like tentacles; gonads elongated, along radial canals Rhopalonema
With tentacles all of one Kind . ... . . e e 4

4. With gonads adjacent to stomach (sometimes also eight small gonads free of stomach); very numerous ten-
TECIES it i s st v iaia e ion sia s watia oo o alis s +ia"h & 800 ele wne as BUA S SN G BYhtue s 4 4 & SO0 e aleth Sl ks atiNe Arctapodema
Gonads separated from stomach. ... .. .. .. i e e e e e e e 5

5. Exumbrella with numerous meridional furrows; gonads sausage-shaped, pendent; very numerous tentacles
Crossola
Exumbrella smooth; gonads not pendent ....... ... . . . i e e 6
6. With only 8 tentacles; gonads globular, distal ....... T I T R R et Sminthea
GONads LNEAT .« stve s it 41 sova vooiiin 555 fits niass 7510 w5l & o hardis s 5 8% 5 S0as wind 55k ovand Bes Bieie 5 e Bes b e ek 08 e 7
7. With up to 32 tentacles successively developed ..........ciiiiiiiiiniiiiniiii it iinaneanann, Colobonema
With 48 or more tentacles of equal size ......... ... . . i i e Pantachogon
8. Peduncle short, conical (in young specimens almost invisible) ........ ... i, 9
Peduncle long, slender; gonads sausage-shaped, pendent ..............c..iiriuiiniinireienennnnenens 10
9. With only two, pendent gonads . ... ... ...ttt it e it e Persa
With 8 globular or oval onads . .. ...ttt e e et Amphogona
10. Gonads attached to peduncCle . ... ... ...ttt ittt et et et tan st aanerananeanns Aglaura
Gonads attached to subumbrellar portion of radial canals ............. ... it rinnnnannns Aglantha

Rhopalonema GeceEnBaur 1856. Rhopalonematidae without a gastric peduncle; with gonads along the
eight radial canals separated from stomach; with tentacles of two kinds: radial clubs, and inter- and adradial
cirri; with enclosed marginal statocysts.

Key to the species of Rhopalonema.
Umbrella with a distinct apical knob; gonads oval, along middle 1/3 of radial canals; statocysts close beside

tentacles and CIFTL . . o. cvviiis vi 555 e s a5 s s ST B siais B e Bals aisiets adets e §ariaieieh vive vieleetR 5 sTeth velatum
Umbrella without an apical knob; gonads along distal 2/3 of radial canals; statocysts in middle of the spaces
between tentacles and CITTd ... ... o . it i i it i ettt ettt ettt e e, furnerarium

Rhopalonema velatum GEGENBAUR 1856. 8-10 mm wide, somewhat flatter than a hemisphere, with a coni-
cal apical thickening; stomach narrow, elongated, reaching almost to velar opening; four short, simple lips;
gonads linear or oval, extending along middle 1/3 of radial canals; eight radial club-shaped tentacles; a
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statocyst close beside each of the radial tentacles and the interradial cirri; velum very broad. — Mainly in
upper and intermediate water layers; generally distributed in warm and temperate parts of the oceans and
in the Mediterranean. (MavyeEr 1910 p. 378, textfigs. 213-19; RusseLn 1953 p. 430, textfigs. 283, 284; Kramp
1965 p. 110).

Rhopalonema funerarium VaNuOrreN 1902, Up to 17 mm wide and 14 mm high, somewhat conical, with-
out an apical projection; stomach narrow, elongated, hardly reaching velar opening; gonads linear, extending
along distal 2/3 of radial canals; eight radial tentacles; eight interradial and 16 adradial cirrus-like, very
small tentacles each with a globular terminal knob; 32 statocysts in middle of the spaces between tentacles
and cirri; velum very broad. — In deep and intermediate water: castern tropical Pacific; east of New Zealand;
Malayan Archipelago; Indian Ocean. Widely distributed in the Atlantic Ocean, mainly in the eastern parts.

Fig. 308. Rhopalonema funerarium Fig. 309. Pantachogon haeckeli
Fig. 307. Rhopalonema velalum (from MAYER). (after VANHOFFEN, from MAYER). (after VANHOFFEN, from MAYER).

(VaNHOFFEN 1902 p. 61, PL 9, fig. 2, PL 10, fig. 17, PL. 11, fig. 31; Maver 1910 p. 380, textfig. 223, as R.
coerulum; Kramp 1947 p. 14, PL 2, figs. 4, 5; RusseLL 1953 p. 434, textfigs. 285, 286; Kramp 1965 p. 116).

Pantachogon Maas 1893. Rhopalonematidae without a gastric peduncle; with the apical outlines of the
subumbrellar muscular fields forming an entire circle; with gonads along the eight radial canals separated
from stomach; with 48 or more tentacles all alike; with free, club-shaped marginal statocysts.

Key to the Indo-Pacific species of Pantachogon.

B ST S =) o1 =Tt = haeckeli
With about 120 tentacles .. ... i i i ittt ittt et ettt e et ettt et e e e e s scolli

Pantachogon haeckeli Maas 1893. About 12 mm high and wide, bell-shaped, with thin jelly and without
an apical projection; with very strong and conspicuous musculature; stomach short; four small, simple lips;
gonads extending along greater portion of the eight radial canals; 64 tentacles all alike; 64 club-shaped sta-
tocysts; velum very broad. — Bathypelagic in the oceans: in western Pacific from Australia to the Bering Sea
and in the Gulf of Alaska; entire Indian Ocean to the slope of the Antarctic Continent. Atlantic from Antarctic
to Iceland and Davis Strait. (Maas 1893 p. 17, PlL. 1, fig. 2, as Pantachogon haeckelii; VANHOFFEN 1902 p.
63 Pl 9, fig. 9, PL. 10, figs. 19, 20, Pl. 11, fig. 25, as P. rubrum; BiELow 1938 p. 115; Kramp 1947 p. 19,
PL 2, figs. 7, 8; RusseLL 1953 p. 440, PL 25, fig. 2, textfigs. 290-92; Naumov 1960 p. 561, PL. 30, fig. 4, text-
fig. 452; Kramp 1965 p. 117).

Pantachogon scotti BRowNE 1910. About 4 mm wide, a little broader than high, with thin jelly and without
an apical projection; with strong musculature; stomach very small; four short lips; gonads linear, extending
along proximal 2/3 of the eight radial canals; about 120 tentacles all alike; number of statocysts unknown.
— Epipelagic in Indian and Atlantic sectors of Antarctic. (BrownNE 1910 p. 36, PL. 3, figs. 5, 6; VANHOFFEN
1912 p. 378, textfig. 16; Kramp 1959 a pp. 186, 242, 252, fig. 274).
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Colobonema VanudrreN 1902. Rhopalonematidae without a gastric peduncle; with the apical outlines of
the subumbrellar muscular fields forming a star-shaped figure; with elongated gonads extending along the
eight radial canals; with tentacles all of one kind, developing in succession; with free, club-shaped marginal
statocysts.

Key to the species of Colobonema.

At least twice as high as wide, up to 14 mm high; gonads in middle half part of radial canals ............... igneum!
About as high as wide, up to 45 mm; gonads along greater part of radial canals; 32 tentacles ............... sericenm
(Doubtful species, with 40 tentacles) ... ... ... ittt it it et i s typicum

1 Formerly named Aglantha ignea.

Colobonema sericeum VANHGFrEN 1902, Up to 45 mm wide and 35 mm high; bell-shaped, slightly conical,
with fairly thin jelly and without an apical projection; stomach more or less elongated, tubular; four small

Fig. 310. Pantachogon scolti Fig. 311. Colobonema sericeum
(from VANHOFFEN). (after VANHOFFEN, from MAYER). FFig. 312. Colobonema typicum (from MAYER).

lips; gonads linear, straight, extending along greater part of radial canals; 32 tentacles, the adradial tentacles
developed before the interradial; statocysts probably alternating with the tentacles; velum broad. — Bathype-
lagic in the deep parts of the oceans, except in the Mediterranean and the arctic and antarctic seas, in the
Pacific as far north as off Japan. (Vanutrren 1902 p. 57, PL. 9, fig. 1, PL 12, figs. 39-42; Maas 1905 p. 53,
Pl. 10, figs. 62-65, as C. typicum; Ranxson 1936 b p. 152, Pl. 2, figs. 14, 15; RusseLL 1953 pp. 436, 440, PL
25, fig. 1, textfigs. 287-289; Kramp 1965 p. 118).

Colobonema typicum (Maas 1897, non 1905). 20 mm wide, 12 mm high, jelly thin but rigid; stomach short,
urn-shaped, four small lips; gonads along distal half of radial canals; about 40 tentacles; statocysts? (The
description incomplete, partly based on figure). — Pacific coast of Central America. (Maas 1897 p. 22, PL 3,
figs. 1-3, as Homoeonema typicum).

