
HYDROl\1:EDUSAE IN THE INDIAN l\IUSElil\1 

By P. L. KRAMP, ZoologicalIJtuseum, Oopenhagen, Denraark 

INTRODUCTION 

The collection of Hydromedusae dealt with in the present paper be­
longs to the Zoological Survey of India, Calcutta. I am greatly indebted 
to Dr. H. S. Rao, who begged me to work up this most interesting 
colleotion. For various reasons the final treatment has been consi­
derably delayed, but I trust that my increasing knowledge of the medusae 
belonging to areas outside European waters has secured more re­
liable results of my investigations of the Indian collection. At least, 
my original notes which were made shortly after I had received the col­
lection, have been altered to some degree during the final treatment. 

Most of the specimens are preserved in alcohol ; they are generally 
in a fairly good condition and give occasion to interesting remarks on 
their morphology. From a zoogeographical point of view the collection 
is of very considerable interest. It is mainly derived from the coastal 
waters around the Bay of Bengal: the east coast of India from Vizaga­
patam northwards to the Ganges estuary, the west coast of Burma, the 
Mergui Archipelago, and the Nicobar Islands. Some few samples 
were taken in scattered localities off other parts of the Indian coasts. 
Of special interest are some species taken in brackish or fresh-water, 
partly in the Ganges estuary, partly in the Vizagapatam Channel. Two 
of them, Blackfordia virginica and Ostroumovia inkermanica, are in­
habitants of brackish-water swa,mps on the coasts of the Black Sea; 
Moerisia gangetica, which is described as a new specis, is closely related 
to, if not identical with, M. lyonsi in lake Qurun in Egypt. A tabular 
survey of the occurrence of the species is given at the end of the paper. 

For each species are given: the most important references to previous 
literaturel ; previous' records from Indian waters; localities where the 
species were taken; morphological and systematical remarks, when 
desired; geo'graphical distribution. The majority of the samples were 
collected by the Marine Survey of India; in the list of occurrence th€se 
lo.calities are provided with a s'tation number. 

The collection contains 37 species of Hydromedusae, viz. : 5 Antho­
medusae, 19 Leptomedusae, 5 Limnomedusae, 5 Trachymedusae, and 
3 Narcomedusae. Two new species are described: Octopnialuci'Um 
indicum and Moerisia gangetica. The types are in the Zoological Survey 
of India, Calcutta. 

IFor details of references cited in the synonymy the bibHography appended at the 
end of the paper may be consulted. 
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The collection of Scyphomedusae from the same investigations was 
orked up by H. S. Raol • Some few specimens of Scyphome­
dusae were, however, found among the Hydromedusae sent to me; 
they will be briefly mentioned in some additional remarks. 

Previous records of Hydromedusae from restricted parts of the 
Indian coasts are given by: Bigelow2 (Maldive Islands), Browne3 

(1\laldive and Laccadive Islands), Browne" (Ceylon), Annandale5 

(Ganges estuary), Bro\vne6 (Kathiawar), M. G. K. Menon7 (Madras), 
Lele & Gaes (Bombay), M. A. S. l\ienon9, and Nair10 (Trivandrum 
Coast), and. Bal & Pradhanll (Bombay). 

ANTHOMEDUSAE 

Euphysora bigelowi Maas 

1905. Euphysora bigelowi, Maas, p. 7, pI. I, figs. 1-3. 
1910. Steenstrupia b'igelou'i, l\iayer, p. 36, fig. 9. 
1928. E'llphyso)'a bigelouoi, Kramp, p. 35, figs. 8-12. 
1951. Euplzysora bigelowi, Nair, .p. 50. 
1952. Steenstr'Upia bigelowi, Bal & Pradhan, p. 76. 

Marine Survey. Stat. 614. Octavia Bay, Nancowry Harbour, the 
Nicobars. 2-5. V 1922. Surface. 1 specimen. 

The specimen is 3 mm in height, 2 mm in diameter. It has no apical 
canal. The principal tentacle has 14 lateral nematocyst knobs and a 
well-marked terminal knob. The teutacle opposite the principal tentacle 
is much smaller than the two lateral ones, which are of equal size. 

Distribution.-Widely distributed in the tropical parts of the Indian 
Ocean and the western parts of the Pacific Ocean; recently recorded from 
Chile on the west coast of South Amer:ea (Kramp, 1952). Previous 
records from India: Trivandum Coast (Najr, 1951) ; Bombay (Bal &. 
Pradhan, 1952). 

Cytaeis tetrastyla Esehscholtz 

Stat. 632. Off Muz, Car Nieobars. 23. II. 1922. Surface. 6 specimens. 
The specimens are 3-5 mm in height. N one of them carry medusa 

buds. 
----- --------------------------------------lRao, H. S., Rec. Indian Mus. XXXIII, pt. 1, pp. 25·62 (1931). 

2Bigolow, H. B., Bull. j[us. compo Zool. Harv. XXXIX, No.9, pp. 245·269 (1904). 
3Browne, E. T., Fauna and Geography of tlte M a,ldive and Laccadive ArchipelaJo 

II, pt. iii, pp. 951-971 (1906). 
4Bl'owne, E. T., Rep. Pearl Oyster Fisheries, Oeylon XXVII, pp. 131·156 

(1905). 
6Annandale, N., Proc. Asiat. Soc. Beng. N. S. III, No.2 pp. 79-81 (1907). 
lJBrowno, E. T., Rep. to the Govt. of Baroda on the Marine Zool. of Okha.mandaZ in 

Kothiawar, part ii, pp. 151·]53 (1916). 
iMenon, M. G. K., Bull. Madras Govl. Mus. N. S. III, No. ii, pp. 1-32 (1932). 
8Lele, S. H. and Gae, P. B., J. Univ. Bombay. III, 5, pp. 90-101 (1935). 
9Menon, 1\1. A. S., Pro(}. Indian Acad. Sci. XXII B, 2, pp. 31-62 (1945). 
l"Nair, oK. K., Bull .. Oentral Research, InstUute, Univ. Trava.ncore, Ser. O. Nat. Sci. 

1I, No. i, pp. 47-75 (1951). 
llBal, D. V. and Pradhan, L. B., J. Uru·v. Bombay. If. S. XX, B5, p. 76 (1052). 
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Distribution.-Widely distributed in the tropical parts of all the 
oceans.-Recorded from the Trivnudrum Coast by Nair (1951, p. 53). 

Bongainvillia fulva Agassiz & Mayer 

1899. Bougainvillea fu1vt't, Agad~iz & l\'layer, p. 162, pI. 2, fig. 6. 

1905. Bougainvillea /ul'O:J, Maas, p. 10. pI. 1, fig. 8 ; pI. 2, figs. 9, 10. 

1910. Bougainvillia juloo, }layer, p. 160. 

1928. Bougain.llill\l, ,,~~tlt _, Kramp, p. 47, figs. 21-23. 

1951. Bf)uguinvillea f1"ZV~/., Nair, p. 54. 

Stat. 461. 10oI5'N. 900 15'E. 19.IV.1912. Midwater trawl .. 1 specimen. 

Stat. 563. 11°58'15"N. 98°21'10"E. 10-11.XI.1913. Surface. 2 
specImens. 

Stat. 602. 11 Q27'40"N. 98°36'15"E. 17-18.111.1914. 2 specimens. 

Stat. 604. 11°17'20"N. 98<129' 40"E. 28-30.111.1914. 1 specimen. 

Stat. 606. 110 24'lO'JN. 98°27'50"E. 31.111.-1.1".1914. Surface. 2 
specImens. 

Off Puri, Orissa Coast. 24-29.111.1916. 4-41 fms. 18 specimens. 

Stns. 563, 602, 604 and 606 are in the Mergui Archipelago. Stat~ 461 
is in the Sea of Bengal west of the Andaman Islands; the specimen from 
this locality is infested with larvae of Narcomedusae. 

Distribution.-This is a common medusa in the coastal waters of the 
Indian Ocean and in the western Pacific from N. E. Australia to Japan.­
It is recorded from Madras (Menon,1932) and the Trivandrum Coast 
(Nair, 1951). 

Merga violacea (Agassiz & Ma yet; 

1899. Pandea violacea, Agassiz .& Mayer, p. 160. 

1910. Pandea ~'iolacea, l\1ayer, pp. 119, 490, pI. 11, fig. i; pI. 12: fig. 1. 

1913. lJ! erga violacea, Hartlaub, p. 249, fig. 204. 

1913. M ergintk.a lobianci, Hartlaub, p. 250, fig. 2u5. 

1932. Merga V2~olacea, Menon, p. 7, pI. 1, fig. 10. 

1951. M erga vioZacea, Nair, p. 51. 

1953. Merga violacea, I{ramp, p. 265. 

Stat. 614 .. Octavia Bay, Nancowry Harbour, Nicobars. 2-5.11.1922. 
Surface. 6 specimens. 

The specimens are 3-4 mm in diameter; all of them have 8 tentacles, 
and between two successive tentacles there are sometimes 2, but usually 
3 rudimentary marginal bulbs, with ocelli. 

Distribution.-Mediterranean,. Tortugas (Florida) and the Bahamas 
in the Atlantic; west coast of Mexico, Fiji Islands, and N. E~ Australia 
in thtl Pacific.-India : Madras (Menon, 1932), Trivandrum Coast (Nair, 
1951). 



342 Records oj" the Indian Museum 

Leuckartiara hoepplii Hsn 

1919. Leuckartiara odona, Bigelow, p. 282, pl. 29, figs. 51' 6. 

1928. Leuckartiara lzoepplii, Hsu, p. 7, figs. 1-4. 

1937. Leuckartiara ociona var. minor, Ling, p. 353, fig. 2. 

1938. Oirrltitiara hoepplii, Uchida, p. 144. 

[VOL. 53, 

Stat. 632. Off ~Iuz. Car Nico bar. 23.XII.1922. Surface. 2 specimens. 

The present specimens are smaller and have fewer tentacles than 
the Chinese specimens described by Rsi-Fan HSll (1928), but in all struc­
tural details they agree perfectly with the types. They are only 5 mm 
wide and 6-7 mm high, and the gelatinous apical projection is small and 
pointed, not globular as in the original specimens. The gonads have 
about 5 folds on either side; the mouth rim is very complexly folded. 
The edges of the free" portions of the radial canals are faintly serrated. 
r[,here are four perradial tentacles with ve~y large basal bulbs, laterally 
compres~ed and provirled with a strongly developed, hook-like abaxial 
spur. The tentacles have numerous deep transversal folds and pits 
on their adaxial side. Four interradial marginal bulbs have a similar 
abaxial spur as the fully developed tentacles, but they are much smaller, 
and tentacles are not yet developed on these bulbs. Moreover, there are 
eight very small adradial rudimentary bulbs with a pOinted tip and 
each with a distinct abaxial ocellus, whereas the four interradial bulbs 
and the basal bulbs of the four perradial tentacles have no ocelli but 
only some scattered pigment granules. 

The original specimens, described by Hsu, were larger, 7-8 rom. 
wide and 14-15 mm high, and had eight tentacles and 16-24 rudimentary 
bulbs, these latter with ocelli. The author emphasizes the large tentacle 
bulbs, "so that the tentacles appear to arise from the side of the bell 
partly above the bell-margin", and also that in the proximal part of the 
tentacles one side is "not smooth but wavy" 

L. hoepplii may sometimes have been confu ... ed ,vit.h the well­
known and widely distributed L. octona but in L. octona the abaxial, 
spur-like processus of the tentacle bulbs is considerably less pronounced, 
and the rudimentary marginal bulbs are club-shaped. The tentacles 
of L. octona have no adaxial folds and pits. Moreover, L. hoepplii is 
characterized by the small number of gonadial folds and the extraordi­
narily complex folding of the mouth-rim. I consider the two species 
will separated from each other, and I have not the slightest doubt that 
the specimens from the Nico bars are younger stages of the Chinese species 
described by Hsu. It is also recorded from Japan (Uchida, 1938), and 
it seems probable that the medusa from the Chekiang Coast, China, 
described by Ling (1937) as Leuckatrtiara octona var. minor belongs 
to this species. Moreover, the specimens from the Philippine Islands 
described by Bigelow (1919) as L. ociona undoubtedly belong to L. 
hoepplii. On the other hand, the specimens from Madras (Menon, 1932, 
p. 9, pI. 1, fig. 5) and the Triva,ndrum Coast (Nair, 1951, p. 52) were 
probably correctly identified as L. octona. 

Distr·ibution.-Amakusa, Japan (Uchida); Che-Kiang Coast, China 
(Ling); Amoy, China (Hsu -the -Philippines (Bigelow); the Nieobars. 
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LEPTOMEDUSAE 

Laodicea indica Browne 

.1905. Laodice indica, Browne, p. 136, p1. 1, fig. 5; pI. 4, figs. 7-11. 

1951. Laodicea undulata var. indica, Nair, p. 59. 

1953. Laodicea indica, Kramp, p. 268. 
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Stat. 614. Octavia Bay, Nancowry Harbour, Nicobars. Febr. 1922. 
tJurface. 1 specimen. 

The specimen is small, measuring 2·2 mm in diameter in its present 
·uondition with the umbrella margin turned inwards. It has about 56 
tentacles, spirally coiled, and there is an adaxial ocellus on about every 
third of the tentacle bulbs. The cordyli are lost, but some few margina 1 
eirri are retained. The gonads are well developed, Male. 

The affinities of this and related species have been discussed earlier 
(Kramp, 1953). 

Distribution.-Ceylon (Browne, 1905), Trivandrum Coast, India 
(Nair, 1951), Torres Strait (Mayer, 1915 as L. jij1'ana), N. E. Australia 
(Kramp, 1953). Probably also: Gulf of Aden (Vanhofi'en, 1911), 
and in several localities in the Malayan Archipelago (Maas, 1905 and 
1906). 

Tiaropsidium roseum (Maas) 

1905. Tiaropsis rosea, Maas, p. 30, pI. 7, figs. 45-47. 

1916. Tiaropsis 1'osea, Browne, p. 186. 

1932. Tiaropsidium roseum, Kramp, p. 368, text-figs. 2, 50. 

Stat. 632. Off Muz. Car Nicobar. 23.XII.1922. Surface. 7 specimens. 

The specimens are 5-8 mm in diameter and up to 7 mm. in height. 
They all have four perradial tentacles, and the number of rudimentary 
marginal bulbs is constantly 7 in each quadrant without regard to the 
size of the specimens; this is in accordance with previous statements 
(see Kramp 1932). The gonads are shorter in the small than in the 
large specimens, their proximal ends placed at a very short distanc~ 
from the corners of the stomach. 

Distribution.-Observed on few occasions only: Damar in the 
Malayan Archipelago (Maas); Mauritius in the western part of the IndIan 
Ocean (Browne); now also taken at the Nicobars. 

Blackfordia virginica Ma yer 
1910. Blackfordia virgi1lica, Mayer, p. 277, pl. 36, figs. 3-5; pI. 37. fi { .6. 

1935. Blackfordia virginica, Valkanov, pp. 278, 289, pl. 5-6, figs. 14-16 (the 
medusa.); pI. 6-8, figs. 17-27 (the hydroid). 

1935. Blackfordia virginica, Thiel, p. 169, figs. 1-2 

1910. ? Blackfordia manllattensis, l\Iayer, p. 277, pI. 36, fig. 2. 

Stat. 2. Salt Lake, near Calcutta. 8.V.1926. 9 specimens. 

It was a great surprise to find this species in the Ganges estuary 
It was first described by l\iayer from Hampton Roads and Norfolk 
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Harbour in Chesapeake Bay,Virginia,on the east coast of North America~ 
Several large rivers are emptied through Chesapeake Bay; presumably, 
therefore, the medusae were taken in brackish water. Later on Val­
kanov (1935) found the same species in great abundance in the brackish 
water of the Mandra swamps on the Bulgarian coast of the Black Sea 
in water of 3-7 per mille salinity. Valkanov also described the corr­
esponding hydroid, which he referred ,vith some doubt to the hydroid 
genus Carnpanulina (0. pontica) ; its hydranths are provided with a 
web between the bases of the tentacles. Thiel (1935) examined some 
of the same specimens of the medusa and came to the conclusion that 
the occurrence of this species in an American harbour was probably 
due to transportation with ships from the Black Sea area, where pre-· 
sumably it is indigenous. This explanation seems to me very reliable,. 
and the appearance of the medusa in the Ganges estuary, near Calcutta· 
with its lively traffic, may presumably be ex~lained in the same way .. 

I have been able to compare the specimens from the Ganges estuary 
with specimens froID. Norfolk Harbour, kindly sent to me by professor· 
H. B. Bigelow, and professor A. Valkanov was likewise kind enough 
to send me several specimens from Bulgaria; there is not the slightest, 
doubt that the specimens from the three widely separated areas all 
belong to the same species. 

The specimens from Calcutta were sorted out from a sample con­
taining several hundred specimens of another medusa, Eirene menoni. 
(see below). Nine specimens of Blackfordia were found; they have 
the following dimensions : 

Diameter of umbrella in, mm. 4 6 7 8 8 9 9 10 11 

Number of tentacles 72 72 84 84 92 84 88 84 92 

I may confirm the statement by Mayer that the peculiar finger­
shaped diverticula from the tentacle bulbs into the gelatinous sub­
stance of the umbrella are purely endodermal. They are present at. 

'rEX'l'.FIG.1,.-Blac7cfordia virginica. Pa.rt of umbrella margin. 

the base of all the tentacles (text-fig. 1), but their shape is somewhat 
variable :sometimes long and slender, sometimes broadly oval. There 
is almost always one marginal vesicle between each successive pair-



1955] P. L. KRAMP: Hydromedusae 345· 

of tentacles, very rarely two. There is no trace of black pigment 
granules adjacent to the statocysts. The gonads surround the rad~~l 
canals completely and are not divided by a median line on their subum­
brellar side. 

In the Bulgarian specimens the endodermal diverticula from th e 
tentacle bulbs are very variable in length and width, sometimes hardly 
visible; in the two American specimens, which I have seen, they are 
comparatively short. In the American as well as in the Bulgarian 
specimens the marginal vesicles alternate regulsJrly with the tentacles, 
just as in the specimens from Calcutta. 

Mayer described another and very similar species, Blackfordia man­
hattensis, which was taken in some localities on the coast of New Jersey. 
According to the description it differs from B. virginica by a greater 
number of marginal vesicles, of which there are usually two and some­
times three between each successive pair of tentacles. Mayer himself, 
however, emphasizes' that B. virginica is distinguished from B. man­
hattensis by the presence of " dense-black entodermal pigment-granules 
adjacent to the litho cysts " in B. virginica. As a matter of fact, no 
trace of such pigment granules are seen in any of the specimens examin­
ed by me, neither in the Indian, nor in the Bulgaria~ or the American 
specimens. All these must be referred to B. virginica! because the 
number of marginal vesicles is equal to the number of tentacles; but 
future examination may possibly show that the two species are identical. 

Distribution.-Indigenous in the brackish water swamps of the 
Bulgarian coast of the Black Sea; occurrence in estuaries on the east 
coast of North America and in the Ganges estuary presumably due to 
transportation with ships. 

Phialucium mbenga (Agassiz and l\layer) 
1899. Mitrocoma mbenga, Agassiz and l\ray43r, p. 168, pl. 8, figs. 24, 25. 

1905. Phialucium virens, ~raas, p, 32, pI. 6, figs. 36, 37. 

1910. Phialucium mbenga, ~Iayer, p. 276. 

1911. Phialucium mbenga, Vanhoifen, I'. 225, pl. 22, fig. 12, text-fig. 16. 

1953. Ph.ialucium mbenga, Kramp, p. 275, text-fig. 1. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars 2-5.11.1922. 
Surface. 1 specimen. 

Stat. 632. Off Muz, Car Nicobar. 23.XII.1922. Surface. 1 
speCImen. 

The specimen from Stat. 614 is abnormal; it is 7 mm in diameter, 
the mouth is bilateral, and there are only two gonads; it has 14 tentacles 
and 3-6 rudimentary bulbs between successive pairs of tent,acles, 

The specimens from Stat. 632 all have four radial canals; one of 
them is only 3·5 mm. in diameter with 11 tentacles and 4 .. 6 rudiInentary 
bulbs between successive tentacles. The nther specimens from this 
station vary in size from 4 to 10 mm. in diameter with 14-16 tentacles 
and 4-9 rudimentary bulbs between the tentacles. 
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The specimens recorded from the Trivandrum Coast by Nair (1951, 
p. 62) as P. mbenga probably belong to P. carolinae. 

Phialucium mbenga differs from P. carolinae not merely in numerical 
characters, but also in the structure of the rudimentary marginal bulbs 
(see Kra.mp, 1953). 

D·istribution.-Fiji Islands; Malayan Archipelago; Sumatra; N. E. 
Australia. The records from Java Sea and Singapore (Stiasny,1928, 
p. 208) are uncertain. 

Phialucium carolinae (~Ia yer ) 
1£'00. Oceania ca.roiinae, Mayer, p. 7, pI. 3, fig. 9; pl. 4, figs. 10, 1 i. 

1905. Octocan~na pOl!lne1na, Browne, p. 144, pI. 2, figs. 8, 9, 10. 

1905.. Octo canna polynema, Maas, p. 38. 

1910. Phialucium carolinae, Mayer, p. 275, pI. 36, fig. 1.. 

1911.. Phialidium lteptact'i8, VanhoiIen, p. 225, pi. 22, fig. 11, text-fig. 15. 

1912. Phialidiu1u phosphol'icU1n forma polynem,a, VanhofIen, p. 19. 

1919. Phialuciurn 'lnbenga yare polynema, Bigelow, 11 • 296, pI. 41, fig. 8. 
1932. Octocanna polynerlla, l\ienon, p. 23, pI. 3, fig. 25. 

1947. Phialucium carolinae, Uchida, p. 307. 

1951. Phialuciu.m '1I~benga, Nait', p. 62. 

1952. 1 Phialucium virens, Bal and Pradhan, p. 7~. 

1953. Phialuciu'ln carolinae, Kramp, p. 276, text-figs. 2, 3. 

The complicated history of the genus Phialuciu'tn has recently been 
discussed by me (Kramp, 1953, pp. 273 if). I found that the specimens 
recorded from various localities as Phialuciurn virens belong partly 
to P. mbenga, partly to P. carolinae. The small marginal bulbs in 
P. carolinae are not permanently rudimentary, as they are in P. mbenga, 
3tld in P. carolinae the number of radial canals is highly variable; there 
are usually 4, but very frequently 6, 7 or 8 canals, which have caused 
much confusion and induced some authors to refer their specimens to 
,'Octocanna" or to describe them as new species or varieties; 

The present collection contains only one specimen of this species . 

. Stat. 614. Octavia Bay> Nancowry Harbour, the Nicobars. February 
192,2. Surface. 1 specimen. 

It is in a rather poor condition; the radial canals are indistinct, 
apparently five in number. There are about 17 fully developed tentacles. 

Distribution.-Originally described from the east coast of North 
America: Charleston Harbour and Florida; recorded under different 
names from several localities in the tropical parts of the south-western 
Pacific: Philippine Islands; l\falayan Archipelago. In Indian waters 
it is recorded from IVladras (Menon, 1932), Ceylon (Browne,1905), Tri­
vandrum Coast (Nair, 1951) and rrobably from Bombay(Bal and Pradhan, 
1952). 
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Octophialucium indicum, Spa 110 \' • 

1932. Octocanna polynema, l\{enon, p. 23, pI. 3, fig. 25. 

1951. t Octocanna polynema, Nair, p. 63. 
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:Stat. 524. 12° 29!"N., 98° 12'E. Mergui Archjpelago. 13.111.1913 .. 
Surface. 1 specimen . 

. Stat. 563. 11 ° 58' 15"N., 98° 21' 10"E. Mergui Archipelago. 
10-11. 111.1913. Surface. 2 specimens . 

. Stat. 691. Akyab Harbour, Burma. 7.XI.1925. Surface. 150 
speclmens. 

One of the specimens from Stat. 691 is chosen as the type. 
(Text-figs. 2a, b). Diameter up to 13 mm. Umbrella disk-like, 

·gelatinous substance very thick, frequently lenticular. The 
base of the stomach is about 1/6 of the diameter of the umbrella. The 
.stomach is short, the mouth provided with 8 pointed lips with crenulat. 

TEXT-FIG. 2.-0ctopltialucium ind7:cum, Spa nov. 
a. Oral view; b. Part of umbrella margin, abaxial view. 

ed margin. The number of radial canals is usually 8; they are con­
tinued inwards from the periphery of the stomach, usually almost to 
the centre. The canals are narrow, the gonads very short, never more 
than 1/5 as long as the rawal canals, situated very near the umbrella 
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margin. Ring-canal narrow. 19-28 tentacles, most frequently about 
24; the tentacles are fairly short, spirally coiled and slightly flattened. 
Tentacle bulbs broadly conical, each with a well-developed adaxial 
excretory papilla which is fairly long and narrow; no abaxial spur­
like processus. Between two successive tentacles there are 3-5, most 
frequently 4 rudimentary marginal bulbs, all of about equal size, tri­
angula.r, all with an excretory papilla of about the same length and 
shape as in the tEntacle bulbs. There is on small :rrart!jna vesicle 
between each successive pair of marginal bulbs, whether those carry a 
tentacle or not. Velum narrow. 

The majority of the specim ns have 8 radi~ I canals, 1 ut some ftw 
have nlore or less, varying from 6 to 11. The canals are usually regulaI 

ly arranged, almost equidistant; irregularities and abnormalities are 
rare. In 150 specimens I have counted the radial canals and tentacles 
as follows: 

Number of radial canals 6 7 8 9 10 II 
Number of specimens 1 10 135 2 1 1 
Average number of tentacles 20 20 22 21 24 l' 

There is no distinct correlation between the numbers of radial canals 
and tentacles. 

Comparison with otl~er species 
The genus Octophialucium was recently erected by me (Kramp, 

1955). I found it necessary to regard the genus Octocanna Haecke} 
and the two species originally referred to it, polynema and octonema, 
as obsolete and introduce a new generic name, Octophial'l.lcium, for the 
various medusae with (normally) eight simple radial canals and eight 
mouth lips, and with closed marginal vesicles. Most of these medusae 
were previously referred to Octocanna, some of them to the species 0.­
polynema Haeckel, others were described as separate species. 

I shall briefly recapitulate the results of my revision of the species. 
of Octophialucium, with addition of the new species described above. 

Survey of the species of Octophialucium 

No. Bulbs Gonads in 
Valid name, Previous name. Diam.mm. of between proportion to Distribution. 

Octophialucium. tentacles. tentacles. radial canals. 

solida (Menon) Octocanna solida 
Menon 1932. 

10 4 c. 11 almost 1/1 Madras: 

bigelowi Kramp Octocanna poly· 8 8 1-3 almost 1/1 Mexico. 
Mma Bigelow Pacific. 
1909. 

medium Kramp 17-22 '16 c.3 distal i =1 west Africa. 

indicum Kramp 10-13 c.24 c.4: distal1-=i Bay 
Bengal. 

of 

aphrodite (Bigelow) Ott~.cnna aph· 20-25 80-100 2-3 distal i-! Malayan 
rodite Bigelow Archipelago. 
1919. 

Junera'M'um (Q.&G.) Octoranna June- 1G-40 64-128 0-1 distal t N. E. At-
ral'ium (0110Y 1 ant f c. 
and Gaimard). Medit e r-

ranean. 
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Octophialucium indicum is distinguished from the first three of 
these species by its very short gonads and a larger number of tentacles~ 
In O. aphrodite andfunerarium the gonads are likewise short and situat­
ed lower near to the ring-canal, but their tentacles are much more 
numerous. 

The medusae described by Menon (1932, p. 23) as Octocan',za poly­
nema Hckl. probably belong to Octophialucium indicum. They were 
found in great abundance near Madras; they may grow to a somewhat 
larger size, 22 mm in diameter, and their gonads are slightly longer ~ 
1 as long as the radial canals; the number of radial canals may be more· 
or less than eight; they have up to 30 tentacles (in the specimens 
examined by me as many as 28 were found), and the number of rudi­
mentary bulbs between successive tentacles is 3-4. According to the 
text (p. 23) "both normal tentacle bulbs and the rudimentary ones· 
have large excretion papillae ", though in the figure (PI. III, fig. 25) 
no papillae are indicated on the rudimentary bulbs. The agreement. 
between the two forms seems to me so complete that we must regard 
the specimens from Madras as full-grown individuals of the species 
which I have described above as O. indicum .. 

The three specimens from Ceylon described by Browne (1905, p. 144, 
PI. II, figs. 8-10) as Octocanna polynema were up to 12 mm wide; they 
had only 16 tentacles, and their gonads were more elongated than in 
O. indicum, situated along the distal half of the radial canals (in one· 
specimen along the middle part of the canals). According to the des­
cription and figures this form agrees more with the West-African species 
O. medium than with O. indicum. I have seen one of Browne's original 
specimens in the British Museum in London, and it seems to me im­
possible to refer it to O. indicurn. Until more material has been collect­
ed, the affinity of the Ceylone::p. form seems to me open to .doubt. 

I am also somewhat in doubt of the identification of the specimens 
recorded from the Trivandrum Coast in south-western India by Nair­
(1951, p. 63) and by him referred to Octocanna polynema. Detailed 
countings of radial canals (8-11), tentacles (7-24), rudimentary bulbs 
(32-106) and statocysts (54-200) are given for 6 specimens, 5-25 mm 
in diameter. One specimen is small (5 mm wide with 7 tentacles) ;. 
the others are larger than those examined by me, being 14-25 mm 
wide, yet with a comparatively low number of tentacles: 

Diam. in mm 

• Tentacles 

14 

10 

15 

24 

16 

17 

18 

14 

25 

19 

The number of statocysts is considerably larger than the number,. 
of tentacles+ bulbs, whereas in O. indicum there is nearly always only 
one statocyst in each space between the marginal bulbs. Unfortunately 
Nair gives no information of the length and situation of the gonads. 
It seems probable that the Trivandrum specimens belong to O. ind~'cum~ 
but I am not sure. 

Dist'l'ibution.-Abundant off the coasts of Burma and near 
Madras. 1 Trivandrum in south-western India. 
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Octocannoides ocellata Menon 

1932. Octocannoides ocellata, ]\Ienon, p. 21, pl. III, figs. 27, 28. 

[VOL. 53, 

Stat. 604. 11 0 17' 20"N., 980 29' 40"E. Mergui Archipelago. 28-30 
111.1914. 1 specimen. 

The specimen (text-fig. 3a) is 6 mm in diameter, 3·5 rom in height; 
the gelatinous substance is fairly thick,the umbrella margin somewhat 
inward turned. The stomach is short and broad, 2 mm in diameter, 
star-shaped, deeply incurvated in the eight interradii, mouth with 8 
lips, fairly short, with faintly crenulated margins and a deep ventral 
groove. There are 8 narrow radial canals ; the 8 gonads are very 

b. 

TEXT-FIG. 3.-0ctocannoides ocellata Menon. 
a. Oral view. b. Part of umbrella margin. 

thick, wavy, situated along the proximal half of t}Je radial canals; 
the gonads completely surround the radial canals. Ring.-canal narrow. 
'The tentacles are 8 in number, opposite the radial canals; they are 
spirally co~led, in extended condition hardly rp.ore than half as long 
as the ~adlus of the umbrella. The tentacle bulbs are pear-shaped 
·each wIth a well developed, broad, spur-like abaxial processus with 
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distinct median keel (Text-fig. 3b). Between successive tentacles are 3-6 
(altogether 28) rudimentary bulbs each consisting of a small, adaxiai 
knob and a large abaxial spur broadening outwards and grasping 
over the margin of the umbrella. Excretory papillae seem to be absent. 
In each space between marginal bulbs are 2 small marginal vesicles. 
Velum fairly narrow. 

In all essential features this specimen agrees perfectly with the, 
description and figures of .Octocannoides ocellata as described by Menon 
(1932). However, no black pigment is found on the marginal bulbs, 
and the gonads are not divided into two halves as stated by Menon. 
Nevertheless the two forms are so much alike that I feel sure they belong 
to the same species. 

Distribution.-Madras (Menon); Mergui Archipelago. 

Eirene tenuis' (Browne) 

1904. Pltialidium tenue, Browne, p. 730, pI. 54, fig. 4; pI. 57, fig. 16. 

Stat. 614. Octavia Bay, Nancowry Harbour, Nicobars. 2-5.II.1922~ 
2 specimens. 

The identity of " Phialidium tenue" Browne may now at last be 
determined; the present' specimens agree perfectly with the original 
description of this species, which has been much discussed. 

The description of " Phialidium tenue" was based on one single 
specimen, 15 mm wide, from the Maldive Islands. It was distinguished 
from other species of Phialidium by the stomach being" situated on 
a semi-globular thickening of the umbrella", i.e., it had a short, but 
distinct gastric peduncle. In his paper on medusae from Ceylon (Browne 
1905, p. 143) the author himself regarded P. ten'Ue as an abnormal 
specimen of Irenopsis hexanemalis with only four instead of six radial 
canals. In this supposition he was followed by Mayer (1910, p. 310)~ 
whereas Maas (1905, p. 32, 1906, p. 93 and 1909, p. 23) and Bigelow 
(1909, p. 158) were inclined to refer it to the genus Pltialuciunt (P. 
vi·rens). I have recently stated (Kramp, 1953, p. 275) that" Phialidium 
tenue" does not belong to Phialuciu1n, but I expressed no definite 
opinion of its affinities. 

The present specimens settle the question. The species, as describ­
ed by Browne, must be retained, but referred to the genus Eirene. One 
of the specimens is 10 mm wide and 4 mm high, the gelatinous sub­
stance moderately thick. The gastric peduncle is short and broad, 
4 mm at its base, sharply set off from the subumbrella. Stomach 
cruciform, mouth with four crenulated lips. The gonads are straight, 
2·5 mm long, situated 1·5 mm from the, base of the peduncle, 1 mm 
from the umbrella margin, female with ripe eggs. There are 32 ten­
tacles, spirally coiled, sharply set off from the bulbs, which are some­
what broader than long and provided with a small adaxial papilla. 
Some of the tentacles are extended and almost as long as the radius 
of the umbrella. The distance between the tentacles is somewhat 
variable, in each space between the tentacles are 1-3 very small rudi­
mentary bulbs; when there are three,.the middle one is somewhat larger 
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than the others; usually four small statocysts between successive 
tentacles. The other specimen is 8 mm wide. Its gastric peduncle 
is somewhat more slender than in the above specimen, being 2 mm 
long and 2 mm wide at its base. The gonads are male, situated as 
in the female specimen. 24 fully developed tentacles. Six of the young 
bulbs are fairly large, but still without a pointed tip. 

These specinlens are certainly not young ones, their gonads being 
well developed. They are quite distinct from small specimens of Eirene 
hexanemalis, also such ,vith only four radial canals, of which I have 
seen several specimens. Eirene tenuis is a distinct species; it bears 
some resemblanc.e to E. palkensis in which, however, the peduncle is 
longer and more slender, it has a larger number of tentacles, and the 
tentacle bulbs are narrower, more conical and with longer excretory 
papillae; moreover, its gonads are longer than in E. tenuis. 

Distribution.-Ceylon (Browne); Nicobar Islands. 

Eirene palkensis Browne 
1905. Irene palkensis, Browne, p. 141, pI. 3, figs. 12-16. 
1910. Ph ortis palkensis, l\fayer, p. 309. 
1936. Eirene palkensis, Kramp, p. 250 (all previous literature). 
1953. Eirene 1Jalkensis, Kramp, p. 283. 

Stat. 606. 11 0 24' lO"N., 98° 27' 50"E. Mergui Archipelago. 30.1.1914. 
Surface. 2 specimens. 

The two specimens are 4-11 mm in diameter. The gastric peduncle 
is short, transversally wrinkled, evidently strongly contracted. The 
tentacles are in different stages of development; in the middle of the 
space between two fully developed tentacles is one half-developed 
tentacle and between this and the adjacent tentacle usually a very small 
or quite rudimentary tentacle. The complete number therefore amounts 
to 35-40 in each quadrant, about the same number as in the typP, 
specimen described by Browne. The excretory papillae are very 
distinct. 

Distribution.-Ceylon (Browne) ; according to Vanhoffen also found 
at the Nicobar Islands, near Amoy and Hong Kong, and at Port Natal 
in East Africa; North-East Australia (Kramp). Now also taken in 
the Mergui Archipelago. 

Eirene ceylonensis Browne 

1905. Irene ceylonensis, Browne, p. 140, pl. 3, figs. 9-1l. 

1910. Phortis ceylonensis, Mayer, p. 309. 

1919. Pkortis ceylonpnsis, Bigelow, p. 304. 

1928. Phortis ceylonensis, Stiasny, p. 209. 

1936. Eirene ce!Jlonensis, Kramp, p. 249 (aU previoub Ft9rature). 

1951. Phortis ceylonensis Bal and Pradhan, p. 76. 

1951. E-irene ceylonensis, Nair, p. 64 (part). 

1953. E'irene r-ey7on~n8i8, I(ramp, p. 285. 
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Stat. 563. 11°58'15"N. 9So21'10"E. Mergui Archipelago. lO-ll.XI. 
] 913. Surface. 1 specimen. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. 26-27. 
X.1921. 1 specimen. 

Stat. 614. Same locality. February 1922. Surface. 20 specimens. 

Stat. 632. Off Muz, Car Nicobar~ 23.XII.1922. 1 specimen. 

Stat. 691. Akyab harbour, Burma. 7.XI.1925. Surface. 16 specimens. 

In a small creek at low water near ferry, Vizagapatam. May-J une 
1926. Rao and Varugis leg. 1 specimen. 

The specimen from Stat. 563 is very small, 2 mm wide, with 32 ten-
tacles. Another young specimen was taken at stat. 632 ; it is 3-5 mm 
wide, the peduncle is very small, there are 31 tentacles all alike and about 
.31 statocysts. The specimens from the other localities vary in size 
between 4 and 14 mm in diameter and are typical in every respect. 

, According to Nair (1951) E. ceylonensis is represented on the Tri­
rvandrum Coast by two distinct types of specimens. The "bigger type" 
undoubtedly belongs to E. ceylonensis, but the "smaller type", which 
Nair has compared with the specimens recorded by Menon (1932, p. IS) 
as Phortis sp. from Madras, should probably, like these latter, be referred 
to the species described by me (1953) as Eirene menoni (see below)" 
The same probably applies to the specimens found in brackish-water 
ponds in the Ganges estuary and recorded as I rene ceylonensis by Annan­
dale (1907). 

Distribution.-Ceylon (Browne, 1905); Trivandrum Coast (Nair, 1951); 
Bombay (Bal & Pradhan, 1951) ; Java Sea (Stiasny, 1928); Philippine 
Islands (Bigelow, 1919) ; N. E. Australia (Kramp, 1953). Now'also found 
in several localities in the eastern part of the Sea of Bengal and at Vizaga .. 
patam on the east coast of India. 

Eirene menoni Kramp 

1907a. Irene ceylonensis, Annandale, p. 79, pi. 2, fig. 5; 1907 b, pp. 36, 38 ; 
19070 pp. 139;.142, fig. 4. 

1932. Phortis sp., Menon, p. 18. 

1937. PhorUs lactea, Ling, p. 357, figs. 9-10. 

1951. Eirene ceylonensis, "smaller type", Nair, p. 64. 

1953. Eirene menoni, Kramp, p. 286, pI. 2, fig. 6. 

Off Puri, Orissa Coast, 4-4! fms. 70 specimens. 

Shambazar Khal, Dakhnidari Canal, near Calcutta. 13.V.1926. 

Thousands of specimens. 

In the collection of medusae from the Great Barrier Reef off north­
eastern Australia (Kramp, 1953) I found a single specimen of a medusa 
which I described as a new species of Eirene. Since it agreed perfectly 
with the unnamed species, which was described by Menon (1932) as 
Pho'1tis Bp., I named it E. menoni. I also identified it with the species 
recorded from the Chekiang Coast, China by Ling (1937) and by him 
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referred to Ph ortis lactea Mayer, a species formerly described from Florida 
on 1 he Atlantic coast of North America. The "smaller type" of Ei·rene 
ceylonensis found off the Triva.ndrum Coast (Nair 1951) undoubtedly 
also belongs to the same species. By further consideration it likewise 
seems to me most probable that the "Irene ceylonensis" Annandale 
(1907) must be referred to Eirene 'n1enoni ; it was found in great abundance 
in the same area .(the Ganges estuary), fronl which the present collection 
contains an enormous number of specimens. 

1'he Australian type specimen of Eirene menoni was characterized 
as follows: Umbrella 12 n1m wide and 5 mm high, evenly rounded; 
jelly fairly thin; gastric peduncle slender, slightly widened at the base,. 
its length somewhat less than the height of the umbrella cavity. Stomach 
short, mouth with four-pointed, frilled lips. Gonads linear, somewhat 
sinuous, from the base of the peduncle almost. to the ring-canal. 46 
tentacles with conical bulbs and two young nlarginal bulbs. No excre­
tory papillae. The tentacles are all of nearly the same size, but the 
distance between them is variable; 1-3 sta to cysts between successi v€ 
tentacles, dependent on the distance between them. 

This is one of those species of Eirene in which every newly developed 
tentacle quickly attains full size, so that in any stage of development 
of the medusa none or very few young bulbs are seen between the fully 
developed tentacles. The 70 specimens from the Orissa Coast are 
4-10 mm wide, and almost all of them have about 48 tentacles. A 
representati ve sample of the numerous specimens from near Calcutta 
shows the following numbers of tentacles according to the size of the 
specImens: 

Diam. mm . 1 2 3 4 5 6 7 8 9 10 11 12 13 

Average 16 
number of 
tentacles 

28 32 38 4~ 48 56 60 62 64 72 

In this sample the number of tentacles was accordingly evenly increas­
ing with age. In structural details the specimens are in perfect agreement 
with all the medusae which I have referred to Eirene menoni. 

Distributt·on.-Southern part of the west coast of India;' Madras, 
Vizagapatam, and the Ganges estuary on th~ east coast; Chekiang 
Coast in China; north-eastern coast of Australia. 

Eirene hexanemalis (Goette) 

1886. Ircnopsis hexanemalis, Goette, p. 832. 

1905. Iren01Jsi8 hexanemalis, :Browne, p. 142, pI. 1; fig. 4;. pI. 3, figs. 5·8. 

lOll. lrenopsis hexanemalis; Vanhofi'cn, p. 229, text-fig. 19. 

1932. Irenopsis hexancmalis, 1fenon, p. 19. 

1936. Eirene ltexanemalis, Kranlp, p. 248 (a.ll prev50us literature). 

1951. Ei,'ene he.canemalis, Nair, p. 63. 

1953. Eir(J,ne hexane·ma!is I(i'ampJ p. 2~1, fig. 5. 
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Stat. 524. 12°29!'N. 98°12'E. Mergui Archipelago. 13.111.1913. 
Surface. 1 specimen. . 

Stat. 563. Il°58'15"N. 98°2I'10"E. Mergui Archipelago. lO-ll.XI. 
1913. Surface: 1 specimen. 

Stat. 606. 11024'lO''N. 98°27'50"E. Mergui Archipelago. 31.1.1914. 
~urfaee. 2 specimens. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. 26-27. 
XI.1921. 18 specimens. 

Stat. 614. Same locality. February 1922. Su!face. 22 specimens. 

The'variation of this well-known species was dealt with by me (Kramp 
1953). I found that among numerous specimens from north~eastern 
Australia 83 per cent had 6 radial canals, but the number varied from 
4 to 8 ; newly liberated specimens have only four radial canals. In the 
1 ,. dent collection I found the following variation, independent of the 
S~ ; of the specimens which varied between 3 and 10 mm in diameter: 

Number of radial canals 5 6 7 

Number of specimens . {) 31 3 

lhus 79·5 per cent have six radial canals. 

Distribution.-Widely distributed in the Indian Ocean from the east 
,oast of Africa eastwards and in the tropical parts of the western Pacific. 
(n Indian waters it is recorded from the Trivandrum Coast (Nau-), Ceylon 
(Browne), Madras (Menon), and the Nicobar Islands (VanhOffen). Now 
It has been found again at the Nieobars and also in the Mergui Archipelago. 

Helgicirrha malayensis (Stiasny) 
1928. Ei'rene rnalayensis, Stiasny, p. 210, fig. 1. 

1932. Eirene rnalayensis, 1\lenon, p. 20, pI. 3, fig. 23. 

1932. Eirena rnad1'asensis, 1\1enon, p. 20, pI. 3, fig. 24. 

1936. Helgi~irrlta 'malayensis, Kramp, pp. 255, 257. 

1936. Helgicirrha madrasensis, ICramp, 9- 256. 

1951. Helgicirrlta malayensis, Nair, p. 64. 

1951. Helgicirrha madrasens'is, Nair, p. 65. 

1953. Helgicirrha rnalayensis, Kramp, p. 286. 

Stat. 571. Jack Island, Mergui Archipelago. 29.XI-10.XII.1913. 
Numerous specimens. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. February 
1922. Surface. 2 specimens. 

In my paper on the medusae of the Great Barrier Reef, Australia 
(Kramp, 1953) I expressed the opinion that H. madrasensis (Menon) 
fVas identical with H. malayensis (Stiasny). The present specimens 
~onfum that supposition. Menon found a distinguishing feature in the 
presence of lateral cirri on young marginal bulbs as well as on the bulbs 
)f fully developed tentacles in madrasensis, whereas in malayensis the 
rudimenta,ry bulbs do not carry any cirri. The cirri are, however, 

4 ZSI/55 8 
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readily lost in preserved specimens ; in the present specimens only some 
few cirri are retained, but in some of the Australian specimens of malayen· 
8is, which were in a particularly good state of preservation, I found cirri 
also on the young bulbs. In H. malayensis the tentacle bulbs are pl'ovided 
with a short, but distinct abaxial "spur" grasping around the umbrella 
margin; on a previous occasion (Kramp 1936, p. 257) I called attention 
to the probability that Menon, as well as Stiasny, had mistaken these, 
abaxial processes for excretory papillae, which were said to be,. 
"prominent" in malayensis but absent in madrasensis. As a matter 
of fact the excretory papillae, which always are adaxial in position 
are small and inconspicuous in H. malayensis. 

As far as the number of marginal organs are concerned the specimens 
from the Mergui Archipelago fall within the same limits of variation 
8S the Australian specimens examined by me. It is characteristic of 
H. malayensis that the succession of development of the tentacles proceeds 
very irregularly, so that the relative numbers of fully developed and 
young tentacles and rudimentary bulbs are subject to consideralle 
variation. I called attention to this fact in 1953 (p. 287), and t4e 
following countings of tentacles and bulbs in a number of specimens 
picked out at random from the great quantity taken at Stat. 571 likewise 
show a considerable variation in this respect: 

Tentacles 
Dialn. total 

mm. large slnall rudimentary number 

11 62 48 18 128 

12 36 56 24 116 

12 36 64 24 124 

12 72 44 20 136 

13 36 32 16 84 

13 60 68 0 128 

13 66 52 40 158 

14 36 52 42 120 

14 32 54 40 126 

14 60 52 24 136 

15 32 40 28 100 

15 36 36 32 104 

16 60 40 28 128 

16 56 40 48 144 

Average number of tentacles+bulbs 124. 

As a rule there is one statocyst in each space between the marginal 
tentaoles and bulbs, but also in this respect irregularities are sometimes 
obser-ved. 
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Distribution.-Java Sea (Stiasny) ; Trivandrum Coast (Nair) ; Madras 
(Menon); N.E. Australia (Kramp). Now also found in the Mergui 
Archipelago and at the Nicobars. 

Entima orientalis (Browne) 

1905. Octorchis orienta lis, Browne, p. 139, pl. 3, fig. 4. 
1910. Euti1na orientalis, Mayer, p. 299. 
1912. Eutima mira, Vanhoifen, 1912 b, p. 23 (in part). 
1932. Eutima mira, Menon, p. 18. . 
1951. Eutima mira, Na.ir, p. 63. 

Stat. 614. Octavia Bay, Nancowry.Harbour, the Nicobars. February 
1922. Surface. 3 specimens. 

Vizagapatam Channel. V-VI.1926. Rao and Varugis leg. 1 specimen. 

The specimens are 8-9 mm in diameter, the gastric peduncle 7-14 
mm long. The four gonads on the peduncle are well developed, extending 
almost throughout the length of the peduncle, exactly as in Browne's 
figure. The gonads of the subumbrella are thin and juvenal, but distinct, 
situated along the middle one-third of the subumbrellar parts of the radial 
canals. The four tentacle bulbs are slightly laterally compressed, but 
they do not grasp around the margin of the umbrella, as they do in 
Eutima curva. About 20 rudimentary bulbs in each quadrant. No 
.adaxial papillae. The specimens agree perfectly with the description 
.given by Browne, and since I have seen the original specimens in the 
British Museum I can state that the description is absolutely reliable. 

Menon found this species near Madras, but he refers it to Eutima 
mi'Ta McCrady, because Vanhoffen "has shown that .E. orientalis is not 
·different fro~ E. mira" Nair (1951) who found the species off th.e 
Trivandrum Coast likewise follows Vanhoffen and mentions his specimens 
as E. mira. Vanhofi'en, however, has shown nothing of the kind. In his 
-usual.superficial way and regardless of structural differences he has united 
.all the species of Eutima with four tentacles (10 species), besides levuka 
which has eight, into one species under the name of E. mira (Vanhofien, 
1912); it is correct in some few instances, but quite irrelevant in others. 
I will not deny that, according to the descriptions of E. mira available 
up to now, this East-American species is rather like E. orientalis in the 
Indian waters, but I do not take their identity for granted because 
Vanhoffen says so, and not until we know more about thp structural 
details of E. mira. In the paper quoted above (1912) Vanhoffen 
records "E. mira" from two new localities; the specimen from Ceylon 
presumably belongs to E. orientalis, whereas the identity of the two small 
specimens from Amoy is less certain. 

SA 



358 Records oj the I ndian Museum [VOL. 53. 

Di,stribution.-Indian coasts: Trivandrum, Ceylon, Madras, Vizaga­
patam ; Nicobar Islands. 

Eutima hartlaubi, nom. nov. 

1909. Octorcltandra orientalis, Hartlaub, p. 456, pl. 20, figs. 11-15. 
1910. Eutima campanulata. (f), Mayer, p. 495. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars .. 
February 1922. Surface. 1 specimen. 

This species undoubtedly belongs to Eutirna, but since the specific­
name orientalis has been applied to another species of the same genus 
(Browne, 1905), the present form must be provided with a new name,. 
and I propose to name it after C1. Hartlaub" who gave the first description 
of it (1909). 

The genus Eutima comprises several species; not all of them are· 
equally well defined, and a revision is desirable. It is not sufficient, 
however, to characterize the species merely by numerical features;. 
structural details must also be taken into consideration, and E. hartlaubi 
presents certain morphological structures which have not been observed 
in other species of the genus. It seems to me, therefore, that we must 
retain it as a distinct species, at least provisionally. 

"Octorchandra orientalis" was well described and figured by Hartlaub· 
after two specimens from Djibuti on the east coast of Africa, and it has 
not been observed again until now. The largest of the two specimens­
from Djihuti was about 15 rom in diameter, the peduncle about as long 
as the radius of the bell, tapering in thickness from the base towards 
the stomach, which is small, with four short lips. The four radial canals 
a're somewhat dilatated towards the umbrella margin. There are four­
gonads on the subumbrella, situated along the radial canals almost 
from the base of the peduncle to the ring-canal, and four tiny, oval gonads. 
in the middle part of the peduncle. There are 13 fully developed 
tentacles and 2 young ones; the tentacles are strong, densely trans-­
versely wrinkled and, as emphasized by the author, without swollen 
basal bulbs. The marginal warts are few in number and very small, 
developed only on the exumbrellar side of the ring-canal (in contradistinc­
tion to E. gegenbawri, in which the warts are developed on both sides of 
thl3 ring-canal). Cirri were not seen in the large specimen, but in the 
smaller one some few cirri were present on the lateral sides of some of the· 
marginal warts. A very characteristic f~ature in the medusa from Djibuti 
is a large, almost spherical, gelatinous protuberance vaulting from the· 
umbrella margin over the base of each tentacle (see Hartlaub PI. 20,. 
.fig. 12). These protuberances are also present in the specimen from.. 
the Nicobars, and I have not seen them in any other species of E'Utima .. 



1 955J P. L. KRAMP: Hyd'i'ornedusae 359 

In general appearance the present specimen is very like that described 
and figured by Hartlaub, but it is smaller, only 8 nlm in diameter and 
2·5 mm in height, the gelatinous substance is fairly thick, evenly vaulted, 
·the margin somewhat inward bent. The peduncle is small, 2 mm long 
.and 2 mm wide at its base, conical, the stomach very small, mouth 
with four very short, simple lips. No gonads are developed on the 
peduncle; this may be due to the specimen being in a younger stage of 
-development than the type (similar delay in the development of one 
group of the gonads is also known in other species of Eutima). The 
gonads on the subumbrellar parts of the radial canals occupy the distal 
two-thirds of the canals, touching the ring-canal; one of them is well 
<leveloped, somewhat sinuous, with numerous Jarge eggs (text-fig. 4) 
the three other gonads are of _the same length but thin and immature. 
In one of the quadrants the umbrella margin is mutilated; the three 
-others contain the following number of tentacles and minute marginal 
warts: I: 2 tentacles, 3+3+6 warts; II : 3 tentacles (one of them very 
small), 2+2+1+3 warts; III : 3 tentacles, 4+1+2+2 warts. 'Vith 
addition of the four perradial tentacles the total number of tentacles 
thus has been about 14. Each of the marginal warts is provided with 
·one or two small lateral cirri, whereas no cirri are seen on the tentacle 
.bulbs. There are two statocysts in each quadrant. The tentacles are 

, .. .. . . 

I 
I , 

S'p 

- ex 

sub 

r.c . 
•• • . ..... ; ..• ,.;: -.1·": 

u.m. 

TEXT-FIG. 4.-Eutima hartlaubi Kramp, nom. nov. Base of tentacle .. 
ex., exumbrella; .pr., gelatinous protuberance; r. c., ring canal; Bp., abaxial spur; 

s-ub., subumbrella; u.m., umbrella margin • 

.about as long as the radius of the umbrella; they are fairly thick, e,renly 
tapering in thickness outwards, with densely set transverse wrinkles 
which are interrupted on the abaxial side by a narrow line throghout 
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the length of the tentacle (text-fig 4). The tentacles have no s-wollen basal 
bulbs; the base of each tentacle is adnate to the lower surface of a vpulted 
gelatinous protuberance of the umbrella margin (fig. 4~ A very narrow 
spur-like processus issues from th~ abaxial side of the tentacle-base ;. 
this tiny "spur" is purely ectodermal, embedded in a shallow, narrow 
groove in the gelatinous protuberance. This spur-like structure is not. 
mentioned by Hartlaub in his description of the medusa fronl Djibuti, 
but it is so tiny that it may have been overlooked. Apart from this. 
point the present specimen agrees so well with Hartlaub's specimens. 
in all essential features that I do not hesitate to refer it to the same 
species, which seems to me to present sufficiently distinguishing structure& 
as to allow us to regard it as a valid species, Euti'Jna llartlaub1~. 

Distrib'Ution.-Djibuti in Gulf of Aden; Nicobar Islands. 

Aequorea conica Browne 

1905. Aequorea conica, Browne, p. 145, pI. 1, fig. 2; pl. 2, figs. 16, 17, 18. 
1928. Aequorea conica, Stiasny, p. 213. 
1951. Aequorea conica, Nair, p. 68. 
1953. Aequorea conica, Kram.p, p. 289. 

Stat. 563. 11°58'15"N. 98°21'lO"E. Mergui Archipelago. 10-11 .. 
XI. 1913. Surface. 1 specimen. 

The specimen is 4 mm. wide and 1·2 mm high, jelly fairly thick 
in the central part, with flattened top; the subumbrellar side of the 
umbrella is convex. Stomach 1 .. 2 lnm. wide, with 16 pointed, slightly 
crenulated lips. 8 radial canals, with thick, mature, female gonads in 
their proximal one-third. The dorsal wall of the stomach has no radiating· 
grooves. There are 19 fully developed tentacles up to twice as long as­
the radius of the umbrella, and 4 young tentacles, the tentacle bulbs. 
pear-shaped with a faintly heart-shaped base; no excretory papillae. 
Between ·successive tentacles usually one, but sometimes two or three· 
very small rudimentary bulbs and one or two small statocysts. 

Apart from the lowe~ shape of the umbrella this specimen agrees weI! 
with the description of A. conica as given by Browne (1905). The­
original specimens had 16 radial cannals ; in the present specimen only 
8 canals are developed; in a small specimen from the Great Barrier 
Reef, Australia (Kramp, 1953, p. 289) with 15 radial canals gonads were­
only developed on 7 of the canals, whereas the remaining eight canals. 
were thin and des~itute of gonads. 

Distr1:bution.-Ceylon (Browne); Trivandrum Coast. (Nair); Singa­
dore and Java Sea (Stiasny); north-eastern Australia (Kramp); noW' 
also taken in the Mergui Archipelago. 
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Aequorea pensilis (Haeoke]) 
1879. M UOn,UM pensile, Haeckel, p. 226. 
1904. Mucmema penaile, Browne, p. 733, pI. 55. fig. 4; pl. 57, figs. 2-9. 
1905. Muontma penailt, Browne, p. 147, pl. II, figs. 11-15. 
1910. Aequorus penaili8, Mayer, p. 333. 

1916a. M e80nema pensile, Browne, p. 188. 
1932. Aequorea pensile, Menon, p. 24. 
1951. Aequorea pensile, Nair, p. 67. 
19113. Aequorea pensilia, Kramp, p. 295. 
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Stat. 604. 11017'20"N. 98°29' 40"E. Mergui Arohipelago. 28-30. 
III. 1914. 1 specimen. 

Off Puri, Orissa Coast. 4-4! fms. 24-29. III. 1916. 1 specimen. 
Sandheads, mouth of River Hoogly, Ganges estuary. 4th November 
1922. R. Smyth leg. Fragments. 

Vizagapatam. In small creeks at low water near ferry. May-June 
1926. Rao and Varugis leg. 1 specimen. 

Bay of Bengal, I7°34'N. 89°59!'E. (Date not stated). 
~ fragmentary specimens. 

The relation between A. pensilis and macrodactyla has recently been 
dealt with by me (Kramp, 1953). Most of the present specimens are 
small, 20-25 mm. in diameter and more or less badly preserved. The 
specimen from Vizagapatam is 57 mm. wide, biconvex, the stomach 
35 mm. It has about 120 or 125 radial canals, about five times as many 
radial canals than tentacles; 3-7 marginal warts between successive 
tentacles. The tentacle bulbs are of the pensilis-type, with long lateral 
extensions and no abaxial keel. 

Distribution.-Widely distributed in the tropical parts of the Indian 
and Pacific Oceans. Records from the Atlantic are doubtful. Records 
from Indian waters: l\laldive Islands (Browne, 1904), Ceylon (Browne, 
1905), Madras (Menon, 1932), Trivandrum Coast (Nair, 1951). Now 
also found in three localities further north on the east coast of India, 
in the central part of the Bay of Bengal, and in the Mergui Archipelago) 

Aequorea macrodactyla (Brandt) 
1838. Mesonema macrodactylum, Brandt, p. 359, pI. 4. 

1904. Aequorea maldivensis, Browne, p. 732, pI. 56, figs. 4-12. 
1910. Aequorea macrodactyla, Mayer, p. 333. 

1916a. Aequorea macrodactyla, Browne, p. 189. 
1932. Aequorea macrodactyla, Menon, p. 23. 
1953. Aequorea tnacrodactyla, Kramp, p. 294. 

Stat. 580. Celerity Passage. 1 specimen. 
Stat. 602. 11027' 40"N. 9~036'15"E. Mergui Archipelago. 17 .. 18. 

III. 1914. 1 specimen. 
Stat. 632. Off Muz, Car Nicobar, 23rd December 1922. Surfaoe. 

23 specimens. 
In all these specimens the tentacle bulbs are provided with the abaxial 

keel and clasp characteristic of A. macrodactyla. The specimens have 
the following dimensions: 

Stat. 580. Diamete~ about 60 mm. (somewhat crumpled), stomach 
about 30 mID., about 80 radial canals, number of tentacles uncertain. 
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Stat. 602. Diameter 9 mm., badly preserved, number of radial 
canals uncertain, about 20 tentacles. 

Stat. 632. 23 specimens, diameter 7 -28 mm. 

Diam. of umbrella, Diam. of stom.ach, Num.ber of radial Number of 
mm. mm canals tentaoles 

7 3·5 31 13 

8 4 c. 26 11 

8 4 42 c. 15 

9 4: o. 24 o. 12 

9 4'5 c. 24 c. 10 

9 4'5 c. 36 c. 12 

10 5 c. 40 IS 

11 5 27 15 

11 6 c. 34 c. 18 

12 8 40 14-

13 6 30 17 

18 7 34 17 

13 6 c. 34 c. 13 

13 7 34 17 

14 6 c. 35 17 

14 6 34 14 

16 8 31 c. 15 

17 11 30 16 

18 11 35 c. 20 

19 9 38 c. 23 

21 12 40 20 

23 12 c. 42 c. 22 

28 12 c. 23 c. 21 

The number of tentacles and radial canals are variable as in aU other 
localities within the areas of distribution of this species. In the present 
specimens there are, on an average, about half as many tentacles as 
radial canals. 

Dist1ib'l~tion.-Widely distributed in the warm parts of the Indian 
and Pacific Oceans f~om East-Africa to Ame~ica ; it also occurs in the 
Atlantic, mainly in the southern parts. Indian records: Maldive 
Islands (Browne 1904), Madras (Menon 1932). Now also found in the 
Mergui Archipelago and at Car Nicobar. 
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~gOcaDJla huitendiiki Stia'BnY 
1928. Z,gooaftfUJ ,buittMij1ei, Stiaany, p. 218, text.1igs. Ga .. e. 6, 7. 
1932. ZggoeanfUJ buitendijlci,MenoD,p. ,25, pl. 3, figs. 34, 35~ 
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Stat. ,597.. 11°09'05I1N. 98°55/07 liE. Mergui Archipelago. 11th 
March 1914. Surface.. 1 specimen. 

' Th~ specimen is small, but typ· cal in structure; 11 mm. in diameter 
(the margin somewhat inward bent) ; stomach 6 mm. wide. There ar'e 
2 primary raaial ,canals issuing from the -periphery of the Btomaeh~ 

dividing so that the number of terminal branches is '75. The number of 
tentacles haa apparently been about 16, but some of them are lost .. -

Stiasny's"original specimens were up to ,33 mm,. wide, but 0 e of the 
spe1cimensrecorded by Menon was more than 100 mm. in diameter. 

Dist,ibution,.-Java ,Sea (Stiasny); Madras (Menon); Mergui Archi­
pelago.An undetermine,d species ·of Zygocanna is recorded from the 
Triva drum Coast by Menon (1945, p.41). 

LIMNOMEDUSAE 

Moerisia ,gangetic&, ap. nov. 
908. ? Moeri8ia lyCYfl,lJi" Boulengel', p. 357, pl. 22 ... 2,3. 

Shambazar Khal, Dakhnid,ar,near Calcutta, low tide. 13th May 
1926. 1 specimen. . . 

Descriplion.-(text-fig. 5a, b) : Umbrella 3 rom. in diameter, 2 .mm. •. 
high, gelatinous substance very thick, almost spherical. Manubrium 
very small, quadrangular, 'with a simple cross-shaped mouth-opening 
w·thout lips. Four :radial ,canals and ring~c.anal narrow. There is 

ITIIXT.PIG. o. Moerisiag,ang,eUca, sp. nov. 
a. Oral view; ,b.. Tentacle, latera.l view" 
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one cross-shaped gonad, completely encircling the manubrium, with. 
prolongations out along the four radial canals almost to the ring-canal.. 
In the proxima] part of each radial canal the gonad is interrupted in a. 
narrow median line on the Bubumbrellar side, but in the distal part the­
gonad completely encircles the radial canal and the distal portion of the-· 
gonad hangs freely into the bell cavity as a broadly rounded sack. In 
the present specimen there are 19 marginal tantacles, all of about the· 
same size, fairly short in their contracted state. Each tentacle has .a· 
short, almost senliglobular basal bulb ; on the abaxial side of the bulb· 
is a small reddish ocellus. The tentacles are hollow; their nematocy~ts' 
are arranged in numerous complete rings which in the contracted ten-· 
tacles are closely set, but very distinct. Velum broad. Apart from 
the ocelli the preserved medusa is colourless. 

It is mainly for zoogeographical reasons that I desc~ibe this little' 
medusa as a new species. If in future more specimens are fonnd in the. 
same or neighbouring localities, it may possibly prove to be identical 
with lYloerisia lyonsi which has only been found in Lake Qurun ill1 
Egypt. The majorjty of the numerouss pecimens of M.lyonsi examin­
ed by Boulenger have only four marginal tentacles, but occasionally 
as many as 22 may occur. Apparently the narrow median lines' 
dividing the proximal parts of the gonadiallobes in M. gangetioa into­
two lateral halves are not present in M. lyonsi. Moreover, in M. 
gangetioa the Jobes of the gonads are much longer, and the sack-like"f 
pendent distal prolongations seem to be far more strongly developed 
than in M. lyonsi. Thus certain morphological differences really seem 
to exist between the two species. 

There is also the possibi1ity that the specimen from the Ganges; 
estuary may belong to Moe'l'isia pallasi Derzhavin, which occurs in, 
the Caspian Sea. ...L\. modern description of this species is needed .. 
According to the original description and figures of "Oaspionerna" 
paZlasi given by Derzhavin (1912, p. 390, figs. 1-5) it has up to 32-
tentacles, which are of very unequal length, and the radial lobes of its· 
gonad are much shorter than in M. gangetioa and not pendent. 
Remarks on the morphology of M. pallasi are given by Valkanov' 
(1938), but his pa.per is written in the Bulgarian language; according' 
to one of his figures (fig. 3a) the lobes of the gonad reach only about 
half-way down the radis.! canals, whereas in M. gangetioa they reach 
almost to the ring-canal. The speoimens from. Cette in France, 
recorded by Hartlaub (1913, pp. 238, 247, 248) as Moerisia pallasi, 
belong to Odessia maeotioa (Ostroumoff. ) 0 A useful preliminary 
revision of the Moerisiidae is given by Picard (1951) ; I look forward 
to the forthcoming complete revision of this interesting family of 
Limnomedusae by Dr. Picard. 

Ostroumovia inkermanica (Paltschikowa-Ostroumova). 
1925. Moerisia inkennanica, Paltschikowa-Ostroumova, p. 273, figs. 1-3. 
1928. Ostroumo'l:ia in,loermanica, Hadzi, p. 39. 

1938. Ostroumo1.'ia inke·rmanica, Yalkanov, p. 309, figs. 
1938. Ostro1tmo~'i!t inkermanica, Kramp, pp. 45-60, pl. figs. 1-6; bext figs. 1-5..-
1951. Ost-ro1tmovia inl:e7manica, Picard, p. 7. 
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~izagapatam Channel. May-June 1926. Rao and Varugis leg. 1. 
apeclmen. 

It was this interesting brackish-water medusa from the Black Sea 
which induced me to erect the Limnomedusae as a new suborder of the 
Leptolina, first in a preliminary account in the Zoologischer Anzeiger, 
vol. 122, 1938, and then in the paper quoted above, in which I gave a 
~horough description of the medusa. Its systematic position has been 
the subject of much discussion between professor Valkanov in Bulgaria 
and me, and Valkanov's latest contribution (1954), which has recently 
come into my hands, is not suitable for an elucidation of the qusteion. 

TIle present specimen from Vizagapatam agrees in every respect 
with the Bulgarian specimens previously examined by me. It is a 
comparatively large specimen, 8 rom wide and 6 mm high, with a fairly 
thick jelly. The stomach is prismatic, half as long as the height of the 
umbrella cavity. The mouth-rim is provided w'ith small, wart-like 
protuberances studded with nematocysts. The gonads are male, wavy, 
situated along the distal three-fourth of the radial canals, their distal 
portions sack-like, pendent; there are no gonads in the walls of the 
stomach. There are about 32 long tentacles with numerous, distinct 
rings of nematocysts completely encircling the tentacles; the largest 
tentacles issue at some distance above the umbrella margin. 

When I observed the nematocysts in the mouth-rim in this specimen 
I re-examined the specimens from the Bulgarian swamps and found, in 
contradiction to my previous statement (1938 p. 47), that also in these 
meeJusae the mouth-rim contains numerous nematocysts, though they 
are not. collected in wart'-like protuberances as in the present specimen. 
This may possibly be due to the Indian specimen being in a far advanced 
stage of development, which is also evident from the fact that its gonads 
have lost every connection with the walls of the stomach. 

Distribution.-From a zoogeographical point of view it is very interest­
ing that this species has now been found in a locality, presumably with 
brackish water, on the east coast of India. It was originally described 
from the Bay of Sevastopol, later found in great abundance in the brackish­
water swamps on the Bulgarian coast of the Black Sea. 

Scolionema suvaensis (Agassiz & Mayer) 
1899. Gonionem'lls suvaensis, Agassiz & :rtlayer, p. 164, pI. 5, figs. 14·16. 

1904. Gonioncmus pelagicus, Bigelow, p. 256, pI. 4, figs. 12·14. 
1905. Gonionemus horneR'i, Browne, p. 149, pI. 1, fig. 6; pl. 2, fig. 4. 
1910. Scolionema gemmifera, Kishinouye, p. 31, pI. 5, figs. 32, 33. 
193.2. Gon'ionemus suvaensis, Menon, p. 26, pI. 2, figs. 20, 21. 

1951. Gonionemus sut'aensis, Nair, p. 68. 

1951. Scolionema suvaensis, Picard, p. 44. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. February 
1922. Surface. 1 specimen. 

The specimen is very similar to that described from Gulf of Manaar 
by Browne (1905) as Gonionem.us hornell?:, a small medusa only 6 mm. 
wide; the present specimen is in a st.ill younger Rtage being only 2 mm. 
in diameter. 
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The synonomy of this species is finally stated by several a~thors. 
Picard (1951) regards it as generically distinct from Gonionem'lJ,s and 
refers it to the genus Scolionema Kishinouye, and I think he is right in this 
respect. 

Distribution.-Japan; Low Archipelago east of New Guinea; Fiji 
Islands; Bermuda in the Atlantic; Villefranche on the Mediterranean 
coast of France. Indian records: Maldive Islands (Bigelow), Trivan­
drum Coast (Nair), Gulf of Manaar, Ceylon (Browne), Madras (Menon) 
(see the map in Picard 1951). Now also found at the Nicobar Islands. 

Olindias singularis Browne 
1904. Olindias singularis, Browne, p. 737, pl. 56, fig. 2; pl. 57, fig.!. 

·1909. Olindias singularis, Bigelow, p. 109, pI. 4, fig. 1; pl. 31, figs. 1-10; pl. 
32, fig. 8. 

1916. Olindia8singularis, Browne, p. 192. 
1932. Olindias singularis, Menon, p. 27. 
1945. Olindias singularis, Menon, p. 41. 
1951. Olindias singularis, Nair, p. 69. 
1953. Olindias singularis, Kram.p, p. 298. 

Karachi, near the mouth of River Indus. February 1917. C. R. 
Stevens legit. 1 very large specimen. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nieobara. 26-27th. 
Dctober 1921, 1 specimen; February 1922, 8 specimens; 16-17th Novem­
ber 1922, 1 specimen. 

The specimen from Karachi is very large, somewhat mutilated, 
about 40 mm in diameter. The specimens from the Nicobars are fairly 
small, up to 15 mm wide, some of them quite juvenile. One very young 
stage is of particular interest; it is only 2 mm wide and high, dome­
shaped with almost perpendicular lateral sides. The base of the stomach 
is as broad as the umbrella cavity, and its entire upper surface is attached 
to the sub umbrella ; the stomach is broadly conical with a very short, 
square mouth-tube, oral lips are not yet indicated. The radial canals 
and ring-canal are broad, gonads not developed; one very short, broadly 
triangular centripetal canal in each interradius. There are four very 
large perradial primary tentacles, more than one and a half times as long 
as the height of the umbrella, issuing at some distance from the bell­
margin, with closely set transversBtl clasps of nematocysts, adhesive 
pads just indicated. Moreover, in each quadrant one very small inter­
radial tentacle, two tiny adradial rudiments and two thick and broad 
marginal " clubs" There is a single statocyst· at the base of each of 
the perradial and interradial tentacles. Velum broad. This young 
specimen is very similar to the young stage of Olindias tenuis figured by 
Mayer (1910, pl. 47, fig. 9). 

Distribution.-Olindias singularis is widely distributed in the tropioal 
parts of the Indo-'Vest-Pacific region. Indian records: Maldive Islands 
-(Bigelow), Trivandrum Coast (Menon 1945, Nair 1951), Madras (Menon 
1932). Now also found at the Nicobar Islands and near Karachi in the 
Arabian Sea. 
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Proboscidactyla ornata (McCrady) 

W illsia ornata, McCrady, p. 47, pl. 9, figs. 9.11. 
Proboscidactyla ornata, Browne, p. 726. 
ProboBcidactyla gemmifera, Browne, p. 727. 
ProboBcidactyla tropica, Browne, p. 727. 
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Proboscidactyla 'varians, Browne, p. 728, pI. 54, figs. 1, 2. 
Proboscidactyla flaodcoirrata yare stolonifera, Maas, p. 21, pI. 4, figs. 

24·28. 
Proboscidactyla ornata yare stolonifera, Bigelow, p. 220, pl. 6, figs. 

1,2; pl. 41, figs. 1-7. 
ProboBcidactyla ornata, Menon, p. 12, pl. 2, fig. 18. 
Proboscidactyla conica, Menon, p. 13, pI. 2, figs. 12, 13. 
Probo8cidactyla ornata, Nair, p. 57. 
Probo8cidactyla mutabilis, Nair, p. 57. 

Stat .. 614. Octavia Bay, Nancowry Ha.rbour, the Nicobars. Feb­
ruary 1922. 2 specinlens. 

The various species and varieties mentioned in the above list of 
synonyms are mainly separated from each other by the situation of their 
medusa buds, or by absence of medusa buds. While on the Danish 
Galathea expedition in 1951 I found, however, numerous specimens 
representing all possible combinations in one sample taken at the Philip­
pine Islands. I can state, therefore, that the situation or absence of 
medusa buds present no specific characters, and none of the morphological 
characters indicated by various authors are reliable as distinguishing 
features; they are all due to individual variation or different stages of 
development. 

The present specimens are 3 mm in diameter with 15-18 tentacles 
some few of which are smaller than the others; the gonads follow the 
proximal branching of the radial canals. The intertentacular nemato­
cyst tracks are dissolved into small, round clusters forming meridional 
lines right up to the top of the umbrella. The specimens are very 
similar to P. varians Browne (from the Maldive Islands), but they have 
no medusa buds. P. conica Menon is remarkable by its high shape and 
comparatively large number of tentacles, but this can hardly be specific 
characters; I have seen specimens with very different form.s of the 
umbrella from several localities. Nair (1951) is inclined to regard P. 
conica as an irregular form of the subantarctic species P. mutabilis Browne; 
it is true that I have previously been of the same opinion (Browne & 
Kramp, 1939), but since I have had the opportunity to study numerous 
specimens of P. ornata, partly in living condition, I have altogether left 
that supposition; P. mutabilis is a distinct species, and P. conica is 
a synonym of P. ornata. 

Distribution.-P. ornata is widely distributed in the coastal areas 
of an the oceans. Indian records: Maldive Islands (Browne), Trivan ... 
drum Coast (Nair), Madras (Menon). Now also found at the Nicobar 
Islands. 
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TRACHYMEDUSAE 

Halicreas minimum Fewkes 
1882. Halicreas minimu·m, Fewkes, p. 306. 
1902. Halicreas papillo8um, Vanhoifen, p. 68, pI. 9, figs. 7, 8 ; pl. 11, fig. 30. 

Stat. 670. 5°56'N. 76°22 'E. 'Vest of Ceylon. 23.IV.1924. 200 fms. 
to surface. 1 speciluen. 

D~:str£bution.-\ridely distributed in the deep parts of all the oceans, 
-except in the arctic seas and the l\'lediterranean. 

Halitrephes maasi Bigelow 

Stat. 670. 5°56'N. 76°22'E. 23.IV.1924. 200 fms. to surface. 
2 specimens. 

The specimens are in a very poor condition, no traces of stomach, 
radial canals and gonads are left. Some club-shaped statocysts are 
retained, showing that the specimens belong to the family Halicreidae ; 
their umbrellas are thin and disk-like, one of them is 28 mm in diameter 
with 36 tentacles, the other 33 mm with 45 tentacles. The sizes indicate 
that they belong to the genus Halitrephes of which probably only one 
species exists, H. maasi Bigelow (1909, p. 146, pI. 33, figs. 1-5, 7, 10; 
pI. 45, fig. 13). 

Distribution.-Probably widely distributed in the deep parts of all 
the oceans. 

Rhopalonema vela tum Gegenbaur 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. 2-5. 
11.1922. 1 specinlen. 

Distribution.-Generally distributed and very common in the warm 
parts of all the oceans, including the Mediterranean. 

Sminthea eurygaster Gegenbaur 
1856. Sminthea eurygaster, Gegenbaur, p. 245, pI. 9, figs. 14, 15. 

Stat. 670. 5°56'N. 76°22'E. West-of Ceylon. 23.IV.1924. 200 fros. 
to surface. 1 specimen, 15 mm wide. 

Distribution.-Mediterranean; warm parts of the Atlantic Ocean. 
In the surroundings of the Amirante and Chagos Islands in the Indian 
Ocean. 

Liriope tetraphylla (Chamisso & Eysenhardt) 

1904. Liriope indica, Bigelow, p. 258. pl. 5, figs. 17, 18. 
1916. Liriope tetraphyZZa, Browne, p. 198. 
1932. Liriope tetraphylla, Menon, p. 28. 
1935. Liriope tetraphylla, Lele t!4 Gae, p. 97. 
1945. Liriope tetraphylla, Menon, p. 41. 
1951. Liriope tetraphylla, Nair, p. 70. 

1952. Liriope tetraphylla, Bal & Pradhan, p. 76. 
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Stat. 614. Octavia Bay, Nanco,,1ry Harbour, the Nicobars. 2-5. 
11. 1922. 3 specimens. 

Stat. 524-. 12°291'N. 98°12'E. Mergui Archipelago. 13.111.1913. 
Surface. 1 specimen. , 

Stat. 563. Il°58'I5"N. 98°2I'IO"E. Mergui Archipelago. IO-II.XI. 
1913. Surface. 9 specimens. 

Stat. 602. 11°27' 40"N. 98°36'15"E. Mergui Archipelago. 17-18. 
111.1914. 18 specimens. 

Stat. 604. 11°17'20"N. 98°29'40"E. Mergui Archipelago. 28-30. 
111. 1914. 3 specimens. 

Stat. 606.. Il°24'10"N. 98°27'50"E. Mergui Archipelago. 31.111-
1 .. lV.1914. Surface. 14 specimens. 

Off Puri, Orissa Coast. 24-29.111.1916. S. W Kemp legit. 17 speci­
mens. 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. 26-27.X. 
1921. 14 specimens. 

Stat. 632. Off Muz, Car Nicobar.· 23.XII.1922. Surface. 6 speci­
'mens. 

Bottom of channel, Vizagapatam. May-June 1926. Rao and 
Varugis leg. 1 specimen. 

Channel, Vizagapatam. May-June 1926. Rao and Varugis leg. 
1 specimen. 

In small creek at low water near ferry, Vizagapataln. May-June 
1926. Rao and Varugis leg. 1 specimen. 

Most of the specimens are small, less than 10 mm in diameter, only 
-some few reach a size of 12-14 mm. The specimen from the last-men­
tioned locality, however, is 21 mm wide, its gastric peduncle 17 mm long, 
its gonads are mutilated. 

Distribution.-L. tetraphylla, the only species of the genus, is generally 
distributed in the warm parts 'of all the oceans. Previous Indian records: 
Maldive Islands (Bigelow), BOlubay (Lele & Gae, Bal & Pradhan),Trivan­
drum Coast (Menon, Nair), Madras (Menon). 

NARCOMEDUSAE 

Solmundella bitentaculata (Quoy & Gaimard) 
1916. 801mundella bitentaculata, Browne, 1916 b, p. 152. 
1932. Bolmundella bitentaculata, Menon, p. 28. 
1935. Solmundclla bitentaculata, Lele & Gae, p. 99. 
1951. Bolmundella bitentaculata, Nair, p. 70. 
1945. Solmundella bitentaculata, l\fenon, p. 41. 
1952. Bolmundella bitentaculata, Bal & Pradhan, p. 76. 

Stat. 606. 11°24'lO"N. 98°27'50"E. MergUi Archipelago 31.11I-
1.IV.1914. Surface. 2 specimens. 

Stat. 614. Octavia Bay, Nancowry Harbour, the 'Nieobara. 
February 1922. 29 specimenR. 
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Off Puri, Orissa Coast. 24-29.111.1916. S. "l Kemp legit. 110 speoi­
mens. 

Distrib-ution.-'Videly distributed in all the oceans, particularly 
com.mon in the southern henlisphere. Previous Indian records: Kathia .. 
war (Browne), Bombay (Lele & Gae, Bal & Pradhan), Trivandrum Coast 
(Menon, Nair), ~Iadras (Menon). 

Aegina citrea Eschscholtz 

Stat. 614. Octavia Bay, Nancowry Harbour, the Nicobars. Feb­
ruary 1922. Surface. 1 specimen. 

The specimen is only 4 mm in diameter and has four marginal lappets 
and tentacles. 

Distribution.-Aegina citrea is widelY' distributed in the warm parts 
of all the oceans, where it may be met with at all depths; it also pene­
trates into colder areas, but there it occurs only in deep water. No 
previous records from Indian waters. 

Canina octonaria McCrady 
1857. Ounina octonaria, McCrady, p. 109, pl. 12, figs. 4, 5. 
1879. Cunoctantlta octonaria, Haecke~, p. 316. 
1932. Ounoctantha octonaria, Menon, p. 29. 

1951. Cunoctantha octonaria, Nair, p. 71. 
1953. Ounina octonaria, Kramp, 1953, p. 304. 

Stat. 606. 11°24'lO"N. 98°27'50"E. Mergui Archipelago. 31.111-
1.IV.1914. 4 specimens. 

Distribution.-Widely distributed in the warm parts of all the ooeans 
inoluding the Mediterranean. Indian records: Trivandrum Coast 
(Nair), Madras (Menon). Now also found in the Mergui Arehipelago. 

Distribution of the species within the areas investigated 

East 
Species coast B\U'1n& Mergui Nicobar Other 

of India Archipela.go Islands localities 

Anthomedusae 

Euphysoro, bigelowi X 

Oytaeis tetrastylo, X 

Bougainvillia julvo, X X X 

M ergo, violaceo, . .: X 

Leuckartiara hoepplii X 

Leptomedusae 

Laodiceo, indica X 

TiaropBidium roseum .. .. X 

Blackjordia virginico, ~ ... ... ... -
Phialucium mbenga X 

Phialucium caTolinae .. .. X 
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Distribution of the speoies within the areas in vestigated-co'1ltd • 

East 
Speoies coast Burma Mergul Nlcobar Other 

of India Arobipelago Islands localities 

Leptomedusae 

Octophialucium indicum X X 

Octocannoide8ocellata X 

Birene te1ltli8 X 

Birene palkeMia :x. 
Eirene celllonemi' .x X :x X 

Eirene mtnotri X 

Bi,ene he%ammali, X X 

B elgicirrha malallemiB X X f • 

Etttima orientaliB X X c • 

Btltima ha,Uaubi X 

AequOf'ea conica X 

AeqflOf'ta pemili8 X X X 

AeqtlOrea macrodactllla X X X 

Zggocanna buitendij lei X .. 
Llmnomedusae 

M oeri8ia gangetica X 

Ostroumo'Via inkerma,nica X 

Scolionema 8UtllUmi8 X 

OZitulia8 lingulari8 X X. 

ProlJo8cit/,(ujtllla omata .. .. X 

Trachymedusae 

HalicreaB minimum X 

HalitrepMB maasi X 

BAopalonema "datum X .. 
Sminthea euryga8ter X 
Liri0jJ6 tmtJph"Zla • X X :x . . 

llarcomedusae 

SolmutuleUa 1Jitenlaculata X X X 

Aegina citrea X 

Cunina octotuJria X 

Number oCspecies • 118 2 14 22 6 

Additional Notes on SCYPHOMEDUSAE 

Tamoya bursaria Haeckel 
1880. Tamoyo, bur8aria, Haeckel, p. 444. 
1919. Tamoya bur8aria, Stiasny, p. 38, figs. 6.11. 
1931. Tamayo, olata, Rao, p. 27. 
1\l8~ Tamo,o, gargantua, Bigelow, p. 161. 

4: ZSI/56 
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Puri Coast. June 1909. P. C. Singh legit. Fragments of one large 
specimen. 

Stat. 524. 12°291'N. 98°12'E. 13.111.1913. Surface. 1 specimen. 

Stat. 597. 11°09'05"N. 98055'07"E. 11.III.1914. Surface. 1 speoi-
men. 

Stat. 602. 11°27'40"N. 98°36'15"E. 17-18.111.1914. 3 specimens. 
Stat. 604. 11°17'20HN. 98°29' 40"E. 28-30.III.1914. 6 specimens. 

'fhe four last-mentioned localities are in the Mergui Archipelago, and 
the specimens from. these localities are all young stages 4-11 rom high. 
In all these young specinlens the e:xumbrella carries warts of nemato­
cysts, more or less numerous. Mesenteries are not yet developed, and 
there are only about four velar canals in each quadrant. The scales 
above as well as below the sensory niches have an entire margin, which 
is characteristic of both species of Tamoya in contradistinction to Oarybdea. 

Distribution.-Widely distributed in the tropical parts of the Indian 
Ocean and western Pacific. It is recorded from several Indian localities 
by Rao (1931, p. 27) as Tamoya alata and Tamoya sp. 

Chrysaora quinquecirrha (Desor) 
1862. Daetylometra quinguecirrha, L. Agassiz, pp. 124, 166. 
1910. Dactglometra quingueci"ha, Mayer, p. 585, pl. 62, 63, 64, 64.A. 
1955. Okrg8(J,()'1'a qulnqueci"M, Kramp, p. 297. 

Puri Coast. June 1909. 1 specimen, 70 mm. wide. 

This species is recorded from the same locality by Rao (1931, p. 30) 
as Okrysaora kelvola, and some specimens from the Bay of Bengal, iden­
tified as O. melanaster (Rao, 1931, p. 31) probably belong to the same 
species. Other Indian records: Madras (Menon, 1930, Gravely, 1941), 
Travancore (Nair, 1946), Karwar Coast (Patil, 1951), all as Dactylomet'fa 
guinquecirrlta; Trivandrum. Coast (Nair, 1951) as Ohrysaora melanaster. 

As recently stated by me (Kramp, 1955) there is no reason why to 
keep Dactylometra and Ohrysaora apart as two distinct genera. 

Cephea ap. 

Stat. 632. Off Muz, Car Nicobar. 23.XII.1922. 1 specimen (juvenile). 
Diameter 13 rom. the centre of the disk with about seven large 

flattened warts surrounded by several smaller ones. The canals as 
in Oephea cephea, 4-5 canal roots between successive rhopalar canals. 
Oral arms with numerous filaments, all very small. Eight marginal 
lappets per octant. 

BIBLIOGRAPHY 

AGASSIZ, A. and MAYER, A. G., 1899.-Acalephs from the Fiji Islands. 
Bull. Mus. oomp. Zool. Harv. XXXII. 

AGASSIZ, L., 1862.-Contributions to the Natural History of the United 
States of America. 2. Monogr. IV. 



1955] P. L. Kiu.MP: H yil'1om,edusae 373 

ANNANDALE, N., 1907a.-Noteson the freshwater fauna of India. No 11. 
Preliminary note on the ooourrence of a Medusa (Irene ceylonern­
sis Browne).in a braokish pool in the Ganges Delta, and on the 
Hydroid Stage of the Species. Proc. Asiat. Soc. Beng. N. S. 
III, no. 2. 

-- 1907b.-The fauna of brackish ponds at Port Canning, Lower 
Bengal. Part 1. Introduction. Bee. Indian Mus. Calcutta, 
I. 

--1907e.-The fauna of brackish ponds at Port Canning, Lower 
Bengal. Part IV. Hydrozoa. Reo. Indian Mus. I. . 

BAL, D. V. and PRADHAN, L. B., 1952.-Records of Zooplankton in 
Bombay Waters during 1944-47. J. Univ. Bombay, N. '8. XX, 5. 

'BIGELOW, H. B., 1904.-Medusae from the Maldive Islands. Bull. Mus. 
oamp. Zool. Harv. XXXIX, no. 9. 

- 1909.-The Medusae. Rep. sci. results, eastern tropical Paoifio, 
" Albatross", 1904-05. Mem. Mus. oomp. Zool. Harv. XXXVII. 

-- 1919.-Hydromedusae, Siphonophores, and Ctenophores of the 
" Albatross" Philippine Expedition. Bull. U. S. nat. Mus. 
100, I (5). 

--1938.-Plankton of the Bermuda Oceanographic Expeditions. 
8. Medusae taken during the years 1929 and 1930. Zoologica, 
N. Y XXIII. 

BOULENGER, CH. L., 1905.--0n Moerisia lyonsi, a new Hydromedusan 
from Lake Qurun. Quart.~. mior. Sci. LII, part 3. 

BRANDT, J. F., 1838.-Ausfiihrliche Beschreibung der von C. H. Mertens 
auf seiner Weltpumsegehmgbeobachteten Sohirmquallen. Mem. 
Acad. Imp. Se. St. Petersburg IV, part 2. 

BROWNE, E. T., 1904.-Hydromedusae. Fauna and Geography of the 
Maldive and Laocadive Archipelagoes,. II, part 3. 

- 1905.-Report on the Medusae. Rep. Pearl Oyster Fish. 
Ceylon Suppl. XXVII. 

-- 1916a.-Medusae from the Indian Ocean. Trans. Linn. Soo. Lond. 
2nd. Sere Zool. XVII. 

-- 1916b.-Notes on some Jelly-Fi~hes from Okhamandal in 
Kathiawar. Rep. to th6 Govt. of Baroda on the Marine Zool. 0/ 
Okhamandal in Kathiawar, part 2. 

BBOWlTE, E. T. and KRAMP, P. L., 1939 .. -Hydromedusae from the 
Falkland Islands. Discovery Rep. XVIII. 

DEBZHAVIN, A., 1912.-Caspionema pallasi, eine Meduse der Kaspisohen 
Meeres. Zooz. Anz., Leipzig, XXXIX. 

FBWKBS, J. W., 1882.-Explorations of the Surface Fauna of the Gulf 
Stream. (A. Agassiz). I. Notes on Acalephs from the Tortugas 
with a description of new genera and species. Bull. Mus. oomp. 
Zool. H a'1J. IX. 



Rewds of the India", M 'Use'lim 

;GOETTE, A., 1886.-Verzeiohniss der Medusen, welohe von Dr. Sander 
" Prinz Adalbert" gesammelt wurden. S. B. preuss. AlC~a. W iss. 

GRAVELY, F. H., 1941.-Shells and other animal remains found on the 
Madras Beach. I. Groups other than snails, etc. BuZl. Maarag 
Govt. Mus. N. S. (nat. hist.) V, no. 1. 

HADZI, J., 1928.-Knidarier des brachischen und des Siissen Wassers. 
Jugoslavenska Akademija znanostii umietnosti Zagrebu. 
XXII. 

HAECKEL, E., 1879-81.--Das System der Medusen. I-II. 
HARTLAUB, 01., 1909.-Ueber einige von Ch. Gravier in Djibuti gesamme­

te Medusen. Zool. Jb. Abt. Syst. XXVII. 
- 1913.-Tiaridae. Nord. Plankton, XII. 1, 3. 
Hsu, HSI-FAN., 1928.-A new Species of Hydromedusa. Contr. biol. 

Lab. Sci. Soc. Ohina IV, no. 3. 
K'ISHINOUYE, K., 1910.-Some Medusae of Japanese Waters. J. Goll. 

Sci. Imp. Univ. Tokyo XXVII, art. 9. 

KRAMP, P. L., 1928.-Hydromedusae I, Anthomedusae. Papers from 
Dr. Th. Mortensen's Pacif. Exped. 1914-16.43. Videnslc. Meda. 
dansk naturh. Foren. LXXXV. 

- 1932.-A Revision of the Medusae belonging to the Family Mitro­
. comidae. V iaensk. Medd. dansk naturh. Foren. kbh. XCll. 

-- 1936.-0n the Leptoroedusae of the Genera Eirene Eschsch. and 
Helgicirrha Hartl. Vidensk. Medii. dansk natura. Foren. kbk. XCIX. 

- 1938.-Die Meduse von Ostroumovia inkermanica (Pal.-Ostr.) 
und die systematische Stellung der Moerisiiaen und Olindiiden. 
Arb. Biol. Meeresstat. Varna, no. 7. 

--1952.-Medusae, collected by the Lund University Chile Expedi­
tion 1948-49. Lunds Univ. Arsskrift. N. F. Avd. 2. 41: Kgl, 
Fysiogr. Sallskp. Handlingar. N. F. LXII. 

- 1953.-Hydl'omedusae. Great Barrier Reef Exped. 1928-29. Sci. 
Rep. VI, n·}. 4. 

- 1955.-Thf1 'Medusae of the tropical west coast of Africa. "Atlan­
tide "-lleport No.3, Copenhagen. 

LELE, S. H. anrl GAE, P. B., 1935.-Some common Hydromedusae of 
the Bombay harbour. J. Univ. Bombay, part 3. 

LING, B., 1937.-Studies on Chinese Hymozoa I. On som.e Hydromedusae 
from. the Chekiang coast. Peking nat. kist. B'ttll. XI.~ 

Mils, 0., 1905.-Die craspedoten Medusen der Siboga-Expedition. 
Siboga Exped. X. 

- 1906.-·Meduses d'Amboine. Revue suisse Zool., XIV fasc. 1. 

~,~ 1909 ........ Japanische Medltsen. Beit'f. Nat'U1g.0stasiens (F. Dojlein) 
Abh. \ bayer Akad. Wisl. Suppl, 8. 



1955] P. L. KRAMP: Ilydromedusae 375 

MAYER, A. G., 1900.-Some Medusae from the Tortugas, Florida. Buil. 
Mus. Domp. Zool. Harv. XXXVII, no. 2. 

-- 1910.-Medusae of the World.-Washington D. U'I! I-III. 

-.- 1915.-Medusae of the Philippines and of' Torres Straits. Publ· 
Garneg. Instn. 212. 

iVIcCRADY, J'., 1857.-Gymnophthahnata of Charleston Harbor. Proo. 
Elliott Soc. N o,t. H iSle 1. 

lVIENON, 1\1:. A. S., 1945.-0bservations on the Seasonal Djstribution of the 
Plankton of the Trivandrulu Coast. Proc. I ndl:an Acad. Soi. B. 
XXII, 2. 

MENON, M. G. K., 1930.-The Soyphomedusae of Madras and the.neigh-
bouring coast. Bull. Madrali Govt. Mus. (nat. hist.) Nit S. 
III, no. 1. 

-- 1932.-The Hydromedusae of Madras. Bull. Madras Govt. Mus. 
(nat. hist.) N. S. III, no. 2. 

NAIR, K. K., 1946.-Medusae of Travancore and their correlation. with 
inshore fishing. Proc.lnd'ian Sci. Congr. XXXII, part 3. 

--1951.-Medusae of the Trivandrum Coast. Part I. Systematics. 
Bull. Central Research lnst·itute, Univ. of Travancore, Trivan­
drum. Sere O. Nat. Sci. II, no. 1. 

P .ALTSCHIKOW A-OSTROUMOW A, 1\1. W., 1925.-M aerisiq, inke1·-n~anioa n. 

sp. Zool. Anz. LXII. 

P ATIL, A. M., 1951.-Study of the l\-Iarine Fauna of the Karwar Coast and 
neighbouring Islands. J. Bombay nat. hist. Soc. L. 

PICARD, J., 1951.-Contribution a l'etude des meduses de la familIe des 
Moerisiidae. Bull. de l' I nstit'Ut Oceanogr. no. 994. 

RAO, H. S., 1931.-Note on Scyphomedusae in the Indian Museum. 
Rev. Ind·ian Mus. XXXIII, part 1. 

STIASNY, G., 1919.-Djp, Scyphomedusen-Salnmlung des Naturhistorischen 
Reichsmuseum ill Leiden. II. Stauronledusae, Coronatae: 
Semaeostomeae. Zool. M eded. V, Aflev. 2. 

-- 1928.-Hydromedusen aus der Java-See. Zool. Meded. XI, .Aflev. 
4. 

THIEll, M. E., 1935.-Zur Kenntnis der Hydromedusen des Schwarzen 
Meeres. Zool. Anz. OXI, Heft 7, 8. 

UCHIDA~ T., 1938.-Medusae in the Vicinity of the Amakusa Marine 
Biological Station. Bull. Biogeogl'aph. Soc. Japan, VIII, no. 10. 

- 1947.-Some Medusae from the Central Pacific. Jou,n. 
Fac. Sci. Hokkaido U·rdv. Sere 6, Zool. IX, no. 3. 

V ALKANOV, A., 1935.-Notizen iiber die Brackwaser Bulgariens. 1, 
A,nnu. Univ. Sofia (phys.-math.) XXXI. 

4 ZSJ/55 10 



87.6 Records oj tke Indian M U$etJ,flI, [VOL. 53 

V ALKANNOV J A. J ] 938.-Ubersicht der Hydrozoenfamilie Moerisiidae; 
Annu. Univ. Sofia. (pkys.-math.) XXXIV. 

- 1954 -Reyision der Hydrozoenfamilie Moerisiidae. 4'Th. Biol. 
M ee'Tesstat. VIII. 

VANHOFFEN, E. 1902.-Die oraspedoten Medusen der deutschen Tiefsee 
Exped. I. Traohymedusen. W iss. E'Tgebn. d. deutscken Tie/see 
Expea. Ill. 

- 1911.-Die Anthomedusen und Leptomedusen der deutsohen 
Tiefsee-Exptd .. ] 8fJ8-1899. Deutsche Tiefsee-Exped. ("Valdivia'!)~ 
XIX, Heft 5. 

-- 1912.-Die ora~pedotell Medusen des "Vettor Pisani." Zoolo .. 
91Cat Stuttgart. XXVI, Heft 6. 


