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I N T R O D U C T I O N

The first section of the present paper  was issued in the Dana-Report no. 63, 1965, comprising a systematic ac 
count of the H ydrom edusae collected by the “ D an a” and  the “ G alathea” Expeditions during their passages 

th rough the Pacific and  Indian Oceans, besides various m inor 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: Sec
tion 11, a survey of all the H ydrom edusae know n from the Indian and Pacific Oceans, with diagnoses, figures, 
and  keys for identification, and  Section III, Zoogeography, first considerations on the zoogeographical ch a r 
acters of the species occurring within the Indo-Pacific waters, to be followed by a com parison with the At
lantic fauna.

In  the explanations of the figures W. P. m eans that the figure has  been red raw n  by  Mr. P o u l  H. W i n t h e r , 

E. L. red raw n  by Mr. E. L e e n d e r s . “ The O ceans” : H .U . S v e r d r u p , M.W. J o h n s o n  & R. H. F l e m i n g : The 
Oceans, 1955. P l . S h . m eans the P lankton  Sheets edited by the “ Conseil In ternational pour l ’Exploration 
de la Mer” .



S E C T I O N  II. A S U R V EY OF T H E  H Y D R O M E D U S A E  O C C U R R IN G  
IN T H E  INDIAN AND PACIFIC OCEANS

In conformity with the p ap e r  on the Atlantic H vdrom edusae ( K r a m p  1 9 5 9 )  the following survey will con 
tain brief  diagnoses of the families, genera and  species accom panied  by keys for identification of the species 
which m ay  be considered as valid; doubtful or obsolete species are just mentioned. A sum m arized  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 1 9 1 0  may be found in A. G. M a y e r : Medusae of the W orld,

vol. I—III, 1910 and , for the Antho- and  Lep tom edu
sae, in M. B e d o t : Matériaux pour servir à  l’histoire des 
Hydroides, I—VII, 1901-1925. A new complete bibliogra
phy  for the period 1910—1959 is given in P. L. K r a m p , 

Synopsis of the Medusae of the W orld, Jo u rn a l  of the 
Marine Biological Association of the United Kingdom, 
Vol. 40, P lym outh 1961.

As far as the terminology is concerned I shall refer 
to the adjacent figure (fig. 1) which m ay  facilitate de
termination for those who are not specially acquainted  
with the morphology of the m edusae, but some know l
edge of the anim als is, of course, indispensable. W hen  
picked out from plankton samples m edusae are fre
quently more os less mutilated, and  it m ay be difficult 
lo identify the species, but I have tried to accentuate 
such characters, which are usually retained even in 
badly  preserved material; identification of young devel
opmental stages is usually extremely difficult, unless a 
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 future occasions.

mg.

sub.s.
ra.

 sub.c.

Fig. 1. D iagram  of a m edusa w ith  one q u a d ran lh  cut aw ay. 
ex. s. exum brella  surface; mg. m esogloea: mo m o u th ; m . t. m ar
ginal ten tac le ; ra. c. rad ia l cana l; ri. c. ring  cana l; st. s tom ach ; 
sub. c. subum brellar c av ity ; sub. s. subum brellar surface; u. m. 

um brella  m arg in ; v. velum . (A fler R u s s e l l ).

Key to the O rders o f  H yd rom ed usae.
Gonads only on stom ach, or occasionally both on stomach and extending for a short distance along radial canals;

no statocysts ....................................................................................................................................................................Anthomedusae
Gonads only on radial canals, bu t occasionally contiguous with base of stom ach; w ith or w ithout statocysts, s ta to 

cysts velar ectodermal when p re s e n t ........................................................................................................................Leptomedusae
Gonads either only on stomach, or both on stomach and extending for a short distance along radial canals, or only 

on radial canals; w ith or w ithout statocysts; statocysts in form of enclosed sensory clubs w ith endodermal
axes when present ......................................................................................................................................................  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 a x e s .........................................................................................  Trachym edusae

Umbrella m argin lobed; gonads only on stom ach; w ithout true  radial canal system ; with statocysts in form of
free sensory clubs with endodermal a x e s ............................................................................................................... Narcomedusae
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I. Order A N T H O M E  D U S A E

H y d ro m e d u sa e  w ith  co n sid e rab le  v a ria tio n  in  fo rm , w ith  u m b re lla  u su a lly  d eep  b e ll-sh a p e d ; w ith  go n ad s 
a lm o st in v a ria b ly  s itu a ted  on  sto m ach , very  ra re ly  ex ten d in g  p e rra d ia lly  o n  su b u m b re lla ;  w ith  o r w ith o u t 
ocelli; w ith o u t statocysts.

Key to  the  fam ilies o f A nthom edusae.
1. Mouth simple and tu b u la r ............................................................................................................................................................... 2

Mouth w ith four lip s .......................................................................................................................................................................... 10
2. Reduced medusae with four perm anently rudim entary  tentacles .................................................................  Pennariidae

Medusae w ith one or more well-developed ten tac les........................................................................................................... 3
3. W ithout oral te n ta c le s .....................................................................................................................................................................  4

W ith oral ten tac le s ............................................................................................................................................................................  9
4. Marginal tentacles sim ple.................................................................................................................................................................  5

Marginal tentacles branched or w ith stalked nem atocyst capsules ................................................................................. 7
5. Marginal tentacles so lita ry ...............................................................................................................................................................  6

Marginal tentacles in four groups .......................................................................................................................... Margelopsidae
6. Tentacle bulbs w ith abaxial ocelli ................................................................................................................................  Corynidae

Tentacle bulbs w ithout ocelli ..................................................................................................................................... Tubulariidae
7. Marginal tentacles b ra n c h e d ..........................................................................................................................................................  8

Marginal tentacles unbranched, bu t w ith stalked capsules containing nem atocysts ................................. Zancleidae
8. Marginal tentacles bifurcating ................................................................................................................................... Eleutheriidae

Marginal tentacles with several branches ......................................................................................................  Cladonematidae
9. Oral tentacles simple, situated on m outh rim ......................................................................................................  Cytaeididae

Oral tentacles simple or branched, inserted above m outh opening ......................................................... Bougainvilliidae
10. Mouth w ith four lips w ith clusters of nem atocysts...............................................................................................................  11

Mouth with four simple or folded lips w ithout clusters of nem atocysts.......................................................................... 13
11. Lips w ith continuous row of nem atocyst clusters along m a r g in ..............................................................................  Clavidae

Lips elongated to form tentacles each w ith one or a few nem atocyst c lu s te r s .............................................................  12
12. Marginal tentacles solitary ..................................................................................................................................... H ydractiniidae

Marginal tentacles in eight groups ............................................................................................................................  R athkeidae
13. W ith simple, pointed oral tentacles inserted above m outh opening; m arginal tentacles in g ro u p s ... Russelliidae 

W ithout oral tentacles, m arginal tentacles solitary ........................................................................................................  14
14. Gonads sausage-like or s p i r a l ......................................................................................................................................... Polyorchidae

Gonads in walls of stom ach, rarely extending perradially on subum brella ...............................................................  15
15. No marginal cordylus-like s tru c tu res ...........................................................................................................................................  16

With marginal cordylus-like structures ...................................................................................................................  T iarannidae
16. Marginal tentacles w ith basal swelling, w ithout term inal nem atocyst cluster ............................................ Pandeidae

Marginal tentacles w ithout basal swelling, with term inal cluster of nem atocysts ................................... Calycopsidae

Family Corynidae.
A n th o m ed u sae  w ith  a sim p le  c irc u la r  m o u th ; w ith  fo u r ra d ia l  c a n a ls ; w ith  g o n ad s com ple te ly  s u r ro u n d 

ing the  m a n u b r iu m ; w ith  ‘2 -4  ho llow  m a rg in a l ten tac le s ; w ith  ocelli o n  the a b a x ia l side o f the  ten tac le  b u lb s . 
— H y d ro id s  C on /nr-like .

Key to the  genera  o f  C orynidae rep resen ted  in  Indo-P acific  w aters.
1. Gonad divided into two or more r i n g s ..............................................................................................................................  Dipurena

Gonad un d iv id ed ..................................................................................................................................................................................  2
2. W ith two well-developed and two rudim entary  te n ta c le s .......................................................................................  Dicodonium

W ith four equally developed ten tac les.........................................................................................................................................  3
3. Hydroid with capitate and reduced filiform tentacles ..................................................................................  Stauridiosarsia

Hydroid w ithout filiform te n ta c le s ...........................................................................................................................................  Sarsia

D ana-R eport No. 72, 1968 2
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Sarsia L e s s o n  1843. Corynidae with four similar, perrad ia l  tentacles; with gonad forming a single con
tinuous ring or cylinder surrounding  the m anubrium . Hydroid with capitate tentacles only.

Type species: S. tubolusa (M. S a r s ) .

Stauridiosarsia M a y e r  1910. Medusa similar to Sarsia. Hydroid with som e filiform tentacles on proxim al 
pa r t  of the hydranth .

T y p e  s p e c i e s :  S. producta ( W r i g h t ) .

K ey to  the In d o-P acific  sp ec ies o f  S a rs ia  and  S ta u r id io sa rs ia .
1. M anubrium much longer th an  the height of the  bell c a v i t y ........................................................................................ tubulosa

Manubrium short, rarely projecting slightly below the velar opening ............................................................................  2
2. M anubrium with a distinct apical canal widened in its upper end; um brella large, c o n ic a l................................princeps

Apical canal simple or absent; umbrella bell- or egg-shaped................................................................................................ 3
3. W ith a simple apical c a n a l .............................................................................................................................................................  4

W ithout an apical can a l.....................................................................................................................................................................  7
4. Apical canal long; m anubrium  about half as long as bell cavity, swollen, distal p a rt free of g o n a d .....................conica

Apical canal short; m anubrium  about as long as bell cavity  ............................................................................................ 5
5. M anubrium spindle-shaped, gonad leaving both ends free; umbrella with a small apical p ro je c tio n ......................rosaria

Manubrium entirely surrounded by g o n ad ................................................................................................................................... 6
6. Tentacles ringed w ith prom inent nem atocyst swellings, distal end swollen; apex pointed ........................... coccometra

Tentacles w ith a small term inal knob; apex rounded, with a conical apical cham ber . . . .  Stauridiosarsia producta
7. Tentacles w ith a distinct term inal k n o b .....................................................................................................................................  8

Tentacles w ithout a distinct term inal k n o b ................................................................................................................................  9
8. M anubrium spindle-shaped, about half as long as bell cavity, proxim al and distal portions free of gonad; ten 

tacles short, w ith 6-7 rings of n e m a to c y s ts ...................................................................................................................... nipponica
Manubrium cylindrical, about as long as bell cavity, entirely surrounded by gonad; tentacles with round nem a
tocyst w arts ................................................................................................................................................................................... eximia

9. Tentacle bulbs triangular, each w ith five ocelli; tentacles with “ rem arkable” nem atocyst clusters; m anubrium
short and wide ...................................................................................................................................................................  polyocellata
Tentacle bulbs each w ith one ocellus; tentacles very short, nem atocysts uniformly distributed; m anubrium  
wide a t base, narrow distally, about half as long as bell c a v i ty ...............................................................................resplendens

Sarsia tubulosa (M. S a r s  1835). Up to 18 m m  high, som ewhat higher than wide, dome-like, walls m oder
ately thick. M anubrium  very long, tubular, both ends free of gonads; distinct, g lobular apical cham ber.

Fig. ‘2. Sarsia tubulosa  (from PI. Sh.). Fig. 3. Sarsia princeps (from Pi. Sh.).
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Fig. 4. Sarsia rosaria (from  H a r t l a u b  1907). Fig. 5. Sarsia coccomotra (from  B i g e l o w  1909, redraw n by P. W .).

Tentacles with broad  bulbs, very long, densely beset with with spangles and  groups of nematocysts, no term i
nal knob. — Very com m on in boreal an d  subarctic coastal waters, Atlantic and  Pacific, c ircum polar. ( M a y e r  

1 9 1 0  pp. 5 2 - 5 7 ,  figs.; K r a m p  1 9 2 6  p. 8, PI. 1, figs. 5 - 7 ,  textfigs. 6 - 1 6 ) .

Sarsia princeps ( H a e c k e l  1879). Up to 40 m m  high, som ewhat conical. M anubrium  abou t as long as bell 
cavity, almost completely covered by  gonad; a distinct apical canal, w idened in its upper end ; rad ia l  canals 
with jagged edges. Tentacles long, with num erous  p rom inent clasps of nematocysts; tentacle bulbs well 
developed, ocelli small. — Arctic, circum polar. ( M a y e r  1910 p. 60, fig. 22; K r a m p  1926 p. 2, PI. 1 figs. 1-4, 
textfigs. 1 -5 ; K r a m p  1961 p. 29). Synonym : Codonium princeps H a e c k e l  1879.

Sarsia conica ( H a e c k e l  1 8 8 0 ) .  12  m m  high, 4  m m  wide, barrel-shaped with large, conical apex. M anu
b rium  half as long as bell cavity; s tomach subspherical, swollen by encircling gonad ; short cylindrical throat- 
tube free of gonads. Long axial canal. Four  tentacles with small oval bulbs. — Indian Ocean. ( M a y e r  1 9 1 0  

p. 5 8 ;  K r a m p  1961  p. 2 7 ) .  Synonym : Codonium conica H a e c k e l  1 8 8 0 ;  only seen by H a e c k e l .

Sarsia rosaria (L. A g a s s iz  1862). 15-30 nun  high, 10-15 m m  wide, fairly thick walls, a small conical 
apical projection. M anubrium  short, sp indle-shaped, abou t 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 
A m erica; Kurile Islands. ( H a r t l a u b  1907 p. 17, fig. 9, as Sarsia apicula, p. 50, fig. 45 as S. rosaria ; K r a m p  

1961 p. 31).
Sarsia coccometra B i g e l o w  1909. 5 m m  high, 4 nini w ide; thin walls, pointed apex; short apical canal. 

M anubrium  as long as bell cavity, entirely encircled by gonad ; eggs very large. Tentacles ringed with p rom inent 
nematocyst swellings, distal end swollen, knob-like; bulbs swollen, with ocelli. — Pacific coast of Central 
America. ( B i g e l o w  1 9 0 9  p. 1 7 9 ,  PI. 7, fig. 8 ,  PI. 4 0  fig. 1, PI. 4 3  figs. 8 - 9 ;  K r a m p  1961 p. 2 6 ) .

Sarsia exim ia  ( A l l m a n  1859). 3 -4  m m  high, a little higher than wide, bell-shaped; m an u b riu m  cylindrical, 
about as long as bell cavity, entirely su rrounded  by gonad, females with few and  large eggs; no apical ch a m 
ber;  tentacles with large, oval bulbs, each with a large ocellus; tentacles with m any  round  nem atocyst warts 
and  usually with a distinct term inal knob. — North-western Europe; Chile; California an d  Alaska. ( M a y e r  

1910 p. 57, figs. 19-21; R u s s e l l  1953 p. 50, PI. 2 fig. 3, textfigs. 17 A, 18 A, B).
Sarsia nipponica U c ii id a  1927. 1.2 m m  high 0.9 m m  wide, nearly  spherical ; exum brella  with nematocyst clus

ters. M anubrium  spindle-shaped, ha lf  as long as bell cavity, encircled by gonad except in proxim al and  distal
2
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Fig. (5. Sarsia exima  (from l’l. Sh.). Fig. 7. Sarsia n ipponica  (from  U c h i d a ) .  Fig. 8. Sarsia resplendens (from  U c i i i d a ,
redraw n by  F. W.).

portions. Tentacle bu lbs  large; four stout tentacles, half  as long as bell height, with 6-7  rings of nematocysts 
an d  a larger terminal knob. — Southern Jap a n  and  Chefoo in China. ( U c i i id a  1927 p. 183, PI. 10 fig. 1).

Sarsia resplendens B i g e l o w  1909. 2.2 m m  high, 2 m m  w ide; no apical projection. M anubrium  half  as 
long as bell cavity, wide at base, narrow  distallv, m outh  four-sided; gonad surrounding  entire m an u b riu m , 
except short m outh  tube. Tentacles with swollen bulbs with large ocelli, very short, with uniform ly distributed 
nematocysts. — Pacific coast of Mexico; southern Jap an .  ( B i g e l o w  1 9 0 9  p. 1 8 1 ,  PI. 7 fig. 1, PI. 4 0  fig. 8 ;  

U c h id a  1 9 2 7  p. 1 8 4 ,  PI. 10 fig. 2 a, b).
Sarsia polyocellata U c i i id a  1927. 2 m m  high, 2.2 m m  wide; no apical elevation, soft, equally thick through

out. M anubrium  short and  wide, m outh sm all;  gonads “ separa te” on m anubrium . Tentacle bulbs  triangular, 
each  with five ocelli; tentacles with rem arkab le  nematocyst clusters on the whole length. — Southern Japan . 
( U c h i d a  1927 p. 182, fig. 25).

Stauridiosarsia producta ( W r i g h t  1858). Up to 10 m m  high an d  7 m m  wide, with thick walls; m an u b riu m  
cylindrical, about as long as bell cavity, usually with a conical apical ch am b er;  tentacles fairly long, with 
a small term inal knob and  with large bulbs, each with an  ocellus. — Ochotian Sea. North-western Europe,
W hite  Sea; Brazil. ( M a y e r  1910 p. 65, figs. 28-30; R u s s e l l  1953 p. 64, figs. 26 A-C, 27 A, B). Synonym :
Stauridia producta  W r i g h t  1858, Stauridium  productum  H a r t l a u b  1917.

R em arks on the species of Sarsia and  Stauridiosarsia, see Dana Report 46, K r a m p  1959 p. 81.

Dipurena M cC r a d y  1857. Corynidae with four similar, perrad ia l tentacles; with gonad divided into two 
or m ore distinct rings surrounding  the m an u b r iu m ; tentacle bu lbs  with abaxial ocelli. Synonym : Slabberia 
F o r b e s  1848, preoccupied.

Dipurena ophiogaster H a e c k e l  1879. 5 m m  high, higher than  wide; m an u b riu m , w hen  extended, very 
long; gonads with 2 -6  or more segments surrounding  m an u b r iu m ; distinct apical ch am b er;  tentacles with

Fig. 9. Sarsia polyocellata (from U ch id a). Fig. 10. Stauridiosarsia producta (from H ah m lau b ).



Fig. 11. D ipurena ophiogaster (from PI. Sh.). Fig. 12. D ipurena halterata (from PI. Sh.).
Fig. 13. Dicodonium cornulum

(from Ma y e r).

irregularly distributed clusters of nematocysts. — Southern J a p a n ;  Palao Islands; New Guinea (new  record);  
Ceylon; Pacific coasts o f  Mexico an d  Chile. M editerranean Sea and  north-western Europe. ( R u s s e l l  1953 
p. 71, PI. 1 fig. 5, PI. 2 fig. 4, text-figs. 25 E, 30 A, B, 31). Synonyms: Purena brownei B i g e l o w  1909 (speci
m ens from Ceylon and  Mexico Pacific).

Dipurena halterata  ( F o r b e s  1846). Up to 8 m m  high and  6 m m  wide, bell-shaped; m an u b riu m  very long; 
gonads with two or more segments surrounding  m anubrium , leaving upper h a lf  free; distinct apical cham ber;  
a small swelling in the middle of each radia l canal;  tentacles each with a large terminal knob  an d  3 -6  d i
stinct rings immediately above. — Victoria H arbo r  in Pacific coast of North America. Great F ishbay, west 
coast of Africa. Adriatic Sea; British coasts; Florida. ( R u s s e l l  1953 p. 67, PI. 1 fig. 3, PI. 2 fig. 2, textfigs. 
28, 29). Synonym s: Slabberia catenata  F o r b e s  & G o o d s i r , Dipurena picta  M a y e r  1900.

Dicodonium  H a e c k e l  1879. Corynidae with two well-developed an d  two rud im entary  tentacles; no m eri
dional lines of nematocysts. Remarks, see “ D ana Report 46,” K r a m p  1959 p. 83.

Dicodonium cornulum  H a e c k e l  1 8 7 9 .  4 m m  high and  w ide; bulging sides and  pointed apex; m an u b riu m  
spindle-shaped, shorter than  bell cavity; axial canal well developed; gonad swollen, a round  middle 1 /3  

of m an u b riu m ; two large tentacles curled  upw ards, w ith  adaxial clusters of nematocysts; no rud im entary  
bulbs; no ocelli. — Red Sea. ( M a y e r  1 9 1 0  p. 4 6 ,  fig. 1 2) .

Dicodonium dissonema H a e c k e l  1879. Size un k n o w n ; bell-shaped to egg-shaped with blunt conical apex; 
apical canal present; M anubrium  spindle-shaped, wide in m iddle ; large, swollen gonad; two long tentacles 
with very large bulbs with  adaxia l ocelli; rud im ents?  — Australia. ( M a y e r  1910 p. 45).

Family Tubulari idae.
Anthom edusae with a simple circular m outh ; with four rad ia l  canals; with m an u b riu m  not extending 

beyond um brella  m arg in ; with gonad completely surrounding  m an u b riu m ; with four or fewer marginal 
tentacles, usually  hollow; without ocelli on m arginal bulbs. — Hydroids Tubularia-\ike  or Corymorpha-like.
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Key to  the genera o f  T u bulariidae represented  in  In d o-P acific  w aters.
1. Gonad w ith four sausage-like processes from the interradial sides of the stom ach (with one thick, hollow ten

tacle w ith a round term inal k n o b ) ...........................................................................................................................................  Gotoea
Gonad simple, a n n u la r ........................................................................................................................................................................  2

2. Exum brella w ith longitudinal tracks of nem atocysts .......................................................................................................  3
Exum brella w ithout nem atocyst tracks ..................................................................................................................................... 4

3. W ith two or four tentacles; eight tracks of n e m a to c y s ts .............................................................................. Ectopleura
W ith one tentacle, or a cluster of two or three arising from a common bulb; five tracks of nem atocysts. . . . Hybocodon

4. One or four tentacles, each term inating in a large knob of n e m a to c y s ts ....................................................................... 5
Tentacles w ithout a large term inal knob ................................................................................................................................... b

5. Four tentacles ......................................................................................................................................................................  Plotocnide
One tentacle ............................................................................................................................................................... Hybocodon forbesi

6. Three short or rudim entary tentacles and one long differing from the others in s t ru c tu re ................. Euphysora
1-4 tentacles of equal structure, though sometimes of unequal l e n g th ............................................................................  7

7. Four equally developed tentacles w ith clusters of nem atocysts in a single r o w .......................................................... 8
1-4 tentacles unequally developed, w ith nem atocysts in rings or in uniformly distributed  groups; stom ach tubular 9

8. Tentacles w ith adaxial clusters of nem atocysts, stomach q u a d ra n g u la r .................................................. Euphysilla
Tentacles w ith abaxial clusters of nem atocysts, stomach circular in transverse s e c tio n ...............................Euphysomma

9. Umbrella w ith a pointed apical projection containing an apical canal; one t e n ta c le ......................  Steenstrupia
Umbrella w ithout a pointed apical projection; 1-4 te n ta c le s ..............................................................................................Euphysa

Euphysa  F orbes 1848. T ubu lariid ae  w ithout apical projection to um b re lla ; w ithout exum bre lla r nem atocyst 
track s; w ithout apical can al; w ith 1-4 tentacles unequally  developed b u t all o f the sam e s tructu re ; tentacles 
u sually  m oniliform .

Key to  the In d o-P acific  sp ecies o f  E u ph ysa .
1. W ith one tentacle, nem atocysts in rings (m on ilifo rm )......................................................................................................... aurata

W ith more than  one te n ta c le ........................................................................................................................................................... 2
2. Four tentacles, all alike in a d u l t ....................................................................................................................................................  3

One long and three small tentacles, with w arts of nem atocysts ......................................................................  tetrabrachia
3. Tentacles w ith groups of nem atocysts, all alike in adult bu t developed in succession ........................................... flammea

Tentacles moniliform, all alike, also in young s ta g e s ...................................................................................................... japonica

Euphysa aurata  F o r b e s  1848. About 4 m m  high, higher than  wide, bell-shaped, jelly thick, especially 
in apical region; m an u b riu m  shorter than bell cavity; gonad encircling almost whole s tom ach ; one tentacle, 
moniliform. — Chile; Chefoo in China; Philippines; east coast of Malacca. M editerranean and  Adriatic 
Sea; north-western E urope ; northern  Norway, M urm an coast, and  W hite Sea; west coast of Greenland; 
Massachusetts Bay in North America; Patagonia. ( R u s s e l l  1953 p. 90, PI. 3 fig. 2, text-figs. 35 E, 38, 39).

Euphysa tetrabrachia  B i g e l o w  1904. 4 m m  high, abou t ha lf  as wide, with well developed, b lun t apical 
projection, lateral walls thin; m an u b riu m  spindle-shaped, about as long as bell cavity; m outh  tube free of 
gonad ; one long tentacle with warts of nematocysts, an d  three short tentacles all alike. — Maldive Islands. 
( B i g e l o w  1904 p. 251, PI. 1 fig. 1).

Euphysa flammea  ( L in k o  1905). 12 m m  high, 7 m m  wide, bell-shaped, walls fairly th in ; m an u b riu m  
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, bu t developed in succession, youngest stages with only one tentacle, 
the others added successively. — Arctic, c ircum polar; Oehotian Sea, Bering Sea, Vancouver Island region 
in northern  Pacific. In the Atlantic southwards to Newfoundland. ( K r a m p  1926 p. 19, PI. 1 figs. 12-14). 
Synonym : Sarsia flammea  L i n k o  1905, H a r t l a u b  1907.

Euphysa japonica  ( M a a s  1909). 8 n u n  high or more, cylindrical, walls fairly th ick; m an u b riu m  broad, 
barrell-shaped or cylindrical, as long as bell cavity, su rrounded  by gonad in almost entire length; tentacles 
moniliform, all alike, also in young stages. — Northern J a p a n ;  K am chatka; Aleutians; Vancouver. ( M a a s  

1909 p. 6, PI. 1 fig. 1; K r a m p  1928 p. 30, figs. 2-7). Synonym : Sarsia japonica.
D oubtful species: Euphysa australis v o n  L e n d e n f e l d  1884 (Austra lia);  Eyphusa  sp. U c h id a  1927 ( J a p a n ) ;  

see K r a m p  1961 pp. 37, 38.
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Fig. 14. E uphysa  aurata (from PI. Sh.).

Fig. 15. Euphysa tetrabrachia ( f ro m  M a y e r ).

Fig. IG. Euphysa flam mea  (from PI. Sh.).

Steenstrupia  F o r b e s  1 8 4 6 .  T ubular iidae  with a pointed apex  an d  a well developed apical canal;  w i th 
out exum bra l nematocyst tracks; with one m oniliform tentacle.

Steenstrupia nutans (M. S a r s  1835). 5 -6  m m  high, 3 -4  m m  wide, with a high, conical apical projection 
an d  a long, narrow  apical canal;  m an u b r iu m  about as long as bell cavity, upon a short, b road  gelatinous 
peduncle ;  one m oniliform tentacle, very long, an d  three rud im entary  b u lb s .— A doubtful record  from 
B om bay in India. Black Sea; M editerranean and Adriatic Sea; north-western Europe, northw ards to Lofo
ten in Norway; south coast of Iceland. ( R u s s e l l  1953 p. 84, PI. 3 fig. 1, textfigs. 35 A-D, 36, 37 A-C). Syno
nym s: rubra F o r b e s  1848, flaveola F o r b e s  1848, lineata  L e u c k a r t  1856, cranoides H a e c k e l  1864, galanthus 
H a e c k e l  1879.

Steenstrupia  sp. U c h id a  1 9 4 7  p. 3 0 0 .  Palao Islands, central Pacific. No description.

Hybocodon L. A g a s s i z  1862. T ubular i idae  without pointed apical process to um brella ;  with or without 
exum bre lla r nematocyst tracks; with um brella  at oblique angle; with one simple or com pound  m argina l 
tentacular bu lb  with 1-3 tentacles; rem aining three perrad ia l  bulbs rudim entary .

K ey to  the In d o-P aciñ c  sp ecies o f  H ybocodon .
1. One tentacle w ith term inal swelling; no exum bral tracks of n e m a to c y s ts ........................................................................forbesi

No term inal swelling on te n ta c le ....................................................................................................................................................  2
2. W ithout tentacles; one nem atocyst band from base of longest radial c a n a l ..................................................  atentaculatus

W ith 1-3 tentacles on tentacle b u lb .............................................................................................................................................  3
3. W ith five lines of nem atocysts .............................................................................................................................................  prolifer

Umbrella w ith scattered nem atocysts; one tentacle, basal bulb small, between two large swellings of nemato- 
c v s ts ....................................................................................................................................................................................................  unicus



Fig. 1 7 .  E uphysa japonica  ( f r o m  U c h i d a ).

Fig. 18. Steenstrupia nutans  (from PI. Sh.).

Hybocodon profiler L. A g a s s i z  1 8 6 2 .  4  m m  h ig h ,  3 m m  w i d e ,  b e l l - s h a p e d ;  e x u m b r e l l a  w i t h  f iv e  m e r i d i o n a l  

n e m a t o c y s t  t r a c k s ,  t w o  o f  w h i c h  i s s u e  f r o m  t h e  t e n t a c u l a r  b u l b ;  s t o m a c h  l a r g e ,  c y l i n d r i c a l ,  m o u n t e d  u p o n  

a  s h o r t  g e l a t i n o u s  p e d u n c l e ,  m o u t h  s u r r o u n d e d  b y  a  r i n g  o f  n e m a t o c y s t  b a t t e r i e s ;  g o n a d  c o m p l e t e l y  s u r r o u n d -

a b
Fig. 19. Hybocodon prolifer, a w ith o u t, b w ith  m edusa buds (from PI. Sh.).

ing stomach, leaving peduncle and  m outh  free; the tentacular bulb with one or m ore moniliform tentacles 
an d  with m edusa-buds, a t least in im m ature  stages. — Northern Jap a n ,  K am chatka, Bering Sea, Aleutian 
Islands, Vancouver. North-western Europe, Barents Sea, Iceland, west coast of Greenland, N ew foundland,
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Massachusetts Bay in America. ( M a y e r  1910 p. 38, PI. 2 fig. 1, PI. 3 fig. 3, text-fig. 10; R u s s e l l  1953 p. 79, 
PI. 3 figs. 3 -4 , text-fig. 34).

Hybocodon unicus ( B r o w n e  1 9 0 2 ) .  3 m m  high, 2 n u n  wide, bell-shaped, um brella  margin slightly oblique; 
exum brella  with scattered nematocysts, not arranged in lines; m an u b riu m  m ounted upon  a short peduncle ; 
s tom ach in almost whole length su rrounded  by gonad ; one solitary tentacle, moniliform, on a very small 
bu lb  placed between two large swellings of nematocysts on bell m argin; no medusa buds. — Coasts o f  India. 
F a lk land  Islands in south-western Atlantic. ( B r o w n e  & K r a m p  1 9 3 9  p. 2 7 3 ,  PI. 15 figs. 2, 3 ) .

Hybocodon atentaculatus U c i i id a  1 9 4 7 .  2 3  m m  h ig h ,  25  m m  w i d e ,  g l o b u l a r ,  v e r y  t h i c k  w a l l s ,  s u b u m b r e l l a r  

c a v i t y  o n l y  10 X 8  m m ;  m a n u b r i u m  f l a s k - s h a p e d ;  f o u r  r a d i a l  c a n a l s  a s y m m e t r i c a l  i n  l e n g t h ;  a  s h o r t  n e m a t o c y s t

I-'ig. 20. Hybocodon unicus  (from 
B r o w n e  & K r a m p , redraw n by P. AV.).

Fig. 21. Hybocodon atentaculatus 
(from U c h id a ). Fig. 22. Hybocodon forbesi (from  U c h id a ).

b and  from base of longest rad ia l  canal tapering upw ards on exum brella ; no tentacles. Systematic position 
uncertain. — Sagami Bay, Jap an .  ( U c i i id a  1947 b p. 333, fig. 1).

Hybocodon forbesi M a y e r  1894. 3 m m  high, ellipsoidal, oblique, of uniform  thickness; no lines of nem a
tocysts on exum brella ; m an u b riu m  spindle-shaped, swollen; a single well developed tentacle at the base 
of the longest radia l canal, with a small basal bulb and  a large terminal swelling with nematocysts, no m edusa 
b uds;  Systematic position doubtful. — Coasts of India, Vietnam and  southern Jap an .  B aham as an d  Tortugas, 
Florida. ( M a y e r  1910 p. 42, PI. 1 fig. 8, PI. 2 fig. 3; U c i i id a  1927 p. 193, fig. 30; N a ir  1951 p. 50, PI. 1 fig. 1).

Ectopleura L. A g a s s iz  1862. T ubulari idae  with two or four simple tentacles; with eight longitudinal rows 
of nematocysts on exumbrella , extending from  the four tentacle bulbs to apex.

K ey to  th e In d o-P acific  sp ec ies o f  E ctop leu ra .

1. Gonad with four large, interradial sac-shaped pouches .........................................................................................  sacculifera
Gonad simple, ring-shaped.................................................................................................................................................................  2

2. W ith four equally developed te n ta c le s ............................................................................................................................... dumortieri
W ith two tentacles and two rudim entary  b u lb s .................................................................................................................. minerva

Ectopleura dumortieri ( V a n  B e n e d e n  1944). 2 -3  nini high, bell nearly spherical, gelatinous substance 
very th ick; m an u b riu m  short an d  blunt, apical canal sometimes present; m outh-rim  with nematocysts; 
eight longitudinal tracks of nematocysts, issuing in pairs from the four m arginal bulbs, reaching apex; four 
tentacles with large basal bulbs and  with prom inent nematocyst clusters on abaxial side. — Pacific coast 
of Mexico; Chefoo in China, coasts of Vietnam and  India. West coast o f  Africa; M editerranean Sea; Portugal; 
north-western E urope ; North America from Cape Cod to South Carolina; Cape Frio in Brazil. ( M a y e r  1910 
p. 68, PI. 5 figs. 4, 5, PI. 6 figs. 1, 2; R u s s e l l  1953 p. 76, PI. 3 figs. 5, 6, text-fig. 33 A-C).

Ectopleura minerva  M a y e r  1900. 2.5 m m  high, pear-shaped , with a well-developed, b lunt apical projection; 
m an u b riu m  pear-chaped, abou t two-thirds as long as bell cavity; a short, conical apical canal;  eight tracks 
of nematocysts on exum brella ; two tentacles and  two small rud im entary  bulbs, each tentacle with 6 -9  nema-
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tocyst swellings on the abaxial side. — Coast of M alacca; Nicobars; T riv an d ru m  Coast in India. Tortugas, 
F lorida. ( M a y e r  1 9 1 0  p .  70 ,  PI. 5 fig. 3 ) .

Ectopleura sacculifera K r a m p  1957. 3 m m  high, slightly conical, jelly thick; exum brella w ith eight n e m a 
tocyst tracks issuing in pairs  from the four m arginal bulbs, continued to apex along the edges of eight very 
prom inent ridges; m an u b riu m  half  as long as bell cavity; the gonad sorrounds the stomach and  has four 
large in terradial sac-shaped pouches; two opposite m oniliform tentacles and  two rud im en ta ry  m arginal 
bulbs. — Oil E cuador in South America. ( K r a m p  1957 pp. 7, 96, 105, PI. 2 figs. 1-3).

Fig. 23. Ectopleura dumortieri 
(from  FI. Sh.).

Euphysora  M a a s  1905. Tubulariidae  with three short or rud im entary  tentacles an d  one long tentacle which 
differs from the others not only in size, but also in structure.

Key to  the In d o-P acific  sp ec ies o f  E u p h yso ra .
1. W ith only one tentacle, very long and th in , with several bifurcated lateral branches; bell g lobular..................gigantea

W ith one long and three small or rudim entary te n ta c le s ....................................................................................................  2
2. Terminal end of principal tentacle twice bifurcated ........................................................................................................... 3

Principal tentacle unbranched ........................................................................................................................................................  4
3. Principal tentacle long, the four term inal branches each w ith a knob of nem atocysts; opposite th is a fairly long

filiform te n ta c le .................................................................................................................................................................................furcata
Principal tentacle short, w ithout knobs of nem atocysts, the  three other tentacles all alike, short ...................valdiviae

4. Principal tentacle moniliform, w ith numerous rings of nem atocysts, the three o ther tentacles cone-shaped . annulata
Principal tentacle w ith a single row of nem atocyst knobs ..................................................................................................  5

5. Principal tentacle long, w ith an abaxial row of prom inent nem atocyst knobs; th ree other tentacles rudim en
ta ry  ...............................................................................................................................................................................................  abaxialis
The row of nem atocyst knobs on principal tentacle adaxial or lateral ..........................................................................  6

6. Principal tentacle long, the  row of nem atocyst knobs a d a x ia l ...................................................................................  bigelowi
Principal tentacle short, with three lateral knobs of nem atocysts and a large term inal k n o b ...............................normani

Euphysora bigelowi M a a s  1905. Up to 13 m m  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-M alayan Region, coasts of India, off the east coast of Africa; southern  Jap a n  
and  Chefoo in China; north-east Australia. A record  from Chile is probably  erroneous. ( M a a s  1905 p. 7, 
PI. 1 figs. 1 -3 ;  U c h id a  1927 p. 189, PI. 10 fig. 3, text-fig. 28).

Euphysora annulata  K r a m p  1928. 2 m m  high, 1.4 m m  wide, barrel-shaped, with th in  walls an d  a pointed 
apex with an apical canal;  s tom ach wide, as long as bell cavity; principal tentacle long, moniliform, with

Fig. 24. Ectopleura m inerva  (from 
M a y e r , redraw n b y  P. W.).

Flg. 25. Ectopleura sacculifera (from 
K ram p , redraw n b y  P. W .).
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Fig. 26. Euphysora bigelowi (from U ch ida).

num erous rings of nematocysts, three short cone-shaped tentacles, the one opposite the m ain  tentacle longer 
th an  the two others. — Sunda Strait; M adras in Ind ia ;  North-East Australia. ( K r a m p  1928 p. 39, fig. 13).

Euphysora norm ani ( B r o w n e  1916) 2.5 m m  high, 1.25 m m  wide; apical cham ber high and  conical; 
principal tentacle with a large, sac-like bulb and with three lateral knobs of nematocysts projecting from  the 
tentacle, an d  a large term inal knob. — Ind ian  Ocean north  of Chagos Islands. ( B r o w n e  1916 p. 174, PI. 
39 fig. 1, as Steenstrupia norm ani).

Euphysora abaxialis K r a m p  1 9 6 2 .  Up to 3 m m  high an d  2 .4  m m  wide; dom e-shaped, the rounded  apex 
with a patch  of small papillae; jelly thick, no apical canal;  s tom ach almost entirely filling the bell cavity; 
the principal tentacle long, m ounted  upon  a large basal bu lb  and  provided with num erous prom inent clusters 
of nematocysts in one row along the abaxia l side; three other m arginal bulbs quite rudim entary . — Indo- 
M alayan Region. ( K r a m p  1 9 6 2  p. 3 0 9 ,  figs. 2 - 4 ) .

Euphysora furcata  K r a m p  1948. Up to 8 m m  high an d  6.5 m m  wide, with pointed apex  an d  fairly thin 
walls; s tomach barrel-shaped, with broad , conical apical ch am b er;  canals  with large, vacuolated endoderm  
cells; principal tentacle long, in term inal par t  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 Ind ian  Ocean an d  in the western Pacific, northw ards to Jap a n ,  eastwards to Tahiti; recently also recorded 
from  Chile ( F a g e t t i  & F i s c h e r  1964 p. 163). W idely distributed in the Atlantic Ocean between 40° N. and 
40° S. ( K r a m p  1948 p. 19, PI. 1 figs. 7, 8; K r a m p  1957 pp. 5, 97, 125).

Euphysora valdiviae V a n h o f f e n  1 9 1 1 .  6 .5  m m  high, 5 m m  w ide; with a large, conical apical cham ber;  
exum brella  with anastomosing tracks of nematocysts; principal tentacle short, twice bifurtated, without 
clusters of nematocysts; three other tentacles short, conical, all alike. — West of Sum atra  ( V a n h o f f e n  1911 

p. 1 9 8 ,  figs. 2, 2 a ;  K r a m p  1 9 5 7  p. 5, discussion).
Euphysora gigantea  K r a m p  1 9 5 7 .  Up to 2 6  m m  high an d  wide, globular, jelly very thick, bell cavity very 

narrow. Only one tentacle, very long and  thin, carrying several bifurcated lateral b ranches separated  by 
long in te rv a ls .— Antarctic. ( K r a m p  1 9 5 7  pp. 6, 9 8 ,  PI. 1 figs. 3 ,  4).

Fig. 27. Euphysora annulata  (from Fig. 28. Euphysora norm ani (from  B ro w n e , 
K ram p , redraw n by  P. W .). redraw n by P. W .).
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Fig. 2 9 . Euphysora abaxialis ( f ro m  K r a m p ), Fig. 30. Euphysora furcata  (from K r a m p , redraw n by  P. W.).

Fig. 31. Euphysora valdiviae (from V anh o ff en ). Fig. 3 2 .  Euphysora gigantea ( f r o m  K r a m p ,  redraw n by  P. W.).
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Euphysilla  K r a m p  1 9 5 5 .  T ubulariidae  without exum bre lla r  nematocyst tracks; with four equally  devel
oped tentacles with adaxial clusters of nematocyst; w ithout a s tom achal peduncle.

Euphysilla pyram idata  K r a m p  1 9 5 5 .  Diameter ‘2 .3  m m , about the sam e height; s tom ach pyram ida l,  with 
a broad, quadrate  base, completely su rrounded  by gonad ; four tentacles, ra the r  short and  stout, each provided 
with 5 - 7  prom inent transversal clasps of nematocysts on their adaxial side and  a spherical term inal knob ; 
no ocelli. — West of Madagascar. Gulf of Guinea on the west coast of Africa. ( K r a m p  1955 p. ‘2 4 5 ,  PI. 1 
fig. 1, PI. 2 fig. 3 ) .

Euphysom m a  K r a m p  1 9 6 2 .  T ubulariidae  without exum bre lla r  nematocyst tracks;  with b ro ad  stomach 
su rrounded  by  a ring-like gonad circular in transverse section; m outh  r im  simple, s tudded with neniato- 
cysts; with four hollow, perrad ia l  tentacles provided with abaxial clusters of nematocysts; without ocelli.

Fig. 3 3 . E uphysilla  pyram idata  ( f ro m  K r a m p ,
r e d r a w n  b y  P. W .). Fig. 3 4 . E uphysom m a brevia ( f ro m  K r a m p ) .

Euphysom m a brevia ( U c i i i d a  1947). About 1 n u n  high and  wide, almost g lobular; m an u b riu m  as long as 
bell cavity, bulged, volum inous; small, ro u n d  m outh ; four tentacles with conspicuous basal bu lbs;  tentacles 
short, with 2-4  abaxial clusters of nematocysts and  a term inal cluster. — Palao Islands an d  Vietnam. ( U c h i d a  

1947 p. 299, fig. 1; K r a m p  1962 p. 306, fig. 1). Synonym : Sarsia brevia U c i i i d a  1947.

Gotoea U c h i d a  1 9 2 7 .  T ubulariidae  with four rad ia l  canals, one well developed, hollow tentacle a n d  three 
exum brellar nematocyst pads at the bases of the rad ia l  canals without tentacles; no ocelli; m an u b r iu m  
simple an d  without lips; gonad encircling stom ach b u t  with sausage-like processes in the interradii.

Gotoea typica U c i i i d a  1927. 3.3 m m  high, 2.8 m m  wide, nearly pyriform, flat-topped; th in  walls; m a n u 
b r iu m  large, about three-quarters as long as bell cavity; gonad with four interradial sausage-like, pendent 
protuberances;  one tentacle, about ha lf  as long as bell height, thick, with a ro u n d  terminal knob. — Southern 
Jap an .  ( U c i i i d a  19*27 p. 195, fig. 31).

Gotoea similis K r a m p  1959. About 3.5 m m  high, 3 m m  wide; similar to G. typica, bu t the tentacle is long 
an d  thin, with a large term inal knob , an d  the perrad ia l  nematocysts pads  m uch  larger. — Bali; Madagascar 
an d  M ozambique Channel. Atlantic Ocean near  St. Helena. ( K r a m p  1959 a p. 5, PI. 2 fig. 1).

Plotocnide W a g n e r  1885. Tubulariidae  with scattered nematocysts on exum brella ; with four solid tentacles, 
each with a large term inal knob of nematocysts.

Plotocnide borealis W a g n e r  1885. 3 m m  high and  almost as wide, apex ra the r  thick, ro u n d e d ;  m an u b riu m  
abou t ha lf  as long as bell cavity, with a broad , dom e-shaped  apical ch am b er;  without a peduncle ;  gonad a 
thick ring; tentacle bulbs well developed; tentacles with solid endoderm  an d  an oval term inal swelling 
studded  with nematocysts. — Arctic and  subarctic, c ircum polar;  Kamchatka. ( Y a s h n o v  1939 pp. 108, 113, 
figs. 1-4 ; K r a m p  1942 p. 22, figs. 5, 6; N a u m o v  1960 p. 221 fig. 110). Synonym : Sarsia inabai U c i i i d a  1933.
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Fig. 3 5 . Gotoea typica  ( f ro m  U c h id a ).

Fig. 36. Gotoea sim ilis  (from K r a m p , 
redraw n by P . W.).

Fig. 37. Plotocnide borealis (from PI. Sh.).

Family Margelopsidae.
Anthom edusae without exum brellar nematocyst tracks;  with simple circular m outh  without oral tentacles; 

with  gonads completely surrounding s tom ach; with four radia l canals; with solid, moniliform tentacles in 
perrad ia l  clusters on margin, or at different levels on exum brella ; w ithout ocelli. Hydoids, where known, 
abe rran t  pelagic tubularians.

Margelopsis H a r t l a u b  1 8 9 7 .  Margelopsidae with four perrad ia l clusters o f  tentacles on bell margin. 
Eggs develop into actinulae on m anubrium .

Margelopsis australis B r o w n e  1910. 1-3 m m  high an d  wide, almost g lobular; m an u b riu m  cylindrical, 
almost as long as bell cavity; gonad a globular swelling a round  m iddle portion of m an u b r iu m ; four m arginal 
bulbs very small, each with two tentacles placed one beh ind  the other. — Antarctic, apparen tly  circum polar. 
( B r o w n e  1910 p. 11, PI. 4 fig. 7; V a n h o f f e n  1912 p. 356, PI. 24 fig. l ) .  According to V a n h o f f e n  the ten
tacles are not moniliform.

Margelopsis spp. G a n a p a t i  & N a g a b h u s ii a n a m  1 9 5 8  pp. 9 2 ,  9 4 . — V izagapatam  Coast, India.

Climacocodon U c i i id a  1924. Margelopsidae with pairs  of tentacles at several levels; actinulae develop on 
m an u b riu m .

Fig. 39. Climacocodon ikarii (from Fig. 10. Pelagohydra m irabilis  (from
U c h id a ). M a y e r ).

Fig. 38. M argelopsis australis (from 
B r o w n e , redraw n by P. W .).
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Climacocodon ikarii U c h id a  1924. 1.1 m m  high, 0.6 nun  w ide; in each perrad ius  seven short tentacles at 
four levels. — Northern and  southern J a p a n ;  Vietnam. ( U c h id a  1927 p. 197, PI. 10 fig. 5 ) .

Pelagohydra D e n d y  1902. Pelagic hydroid  with m edusa  buds.
Pelagohydra mirabilis D e n d y  1902. M edusa: 1 m m  wide; four rad ia l  groups of marginal tentacles, each 

with five tentacles, the m edian  smallest; m a n u b r i u m  p y r i f o r m .  H ydroid pelagic, m edusae not seen free. 
— New Zealand. ( I ) e n d y  1902 p. 1, PI. 12; M a y e r  1910 p. 83, fig. 40 a).

Family Pennariidae.
Anthom edusae with a simple circular m outh ; with four radia l canals; with m an u b r iu m  not extending 

beyond um brella  m argin; with gonad completely surrounding  s tom ach; w ith  four perm anently  rud im entary  
tentacles, usually reduced to m ere bulbs, with or without ocelli. Hydroids: Pennaria.

a  b
Fig. 41. Pennaria vitrea (from A g a s s iz  &  M a y e r , 

redraw n by  I*. W .). a m ale, b female.
Fig. 42. Pennaria armata  (from 
V a n h o f f e n , redraw n b y  1’. W.).

Fig. 43. P ennaria grandis (from 
K r a m p , redraw n by  P. W.).

Pennaria  G o i .d f u s s  1 8 2 0 .  W ith the charac ters  of the family. Remarks, see Dana Report 4 6  p. 93 .

Medusae newly liberated from hydroid :
Pennaria adamsia v o n  L e d e n f e l d  1 8 8 4 .  d1 1 .5  m m  high, 0 .7  m m  w ide; four perrad ial tentacles about 

as long as diam eter of bell, with well developed bulbs  with minute ocelli. $ 1.5  m m  high an d  wide; tentacles 
rud im entary , without ocelli; bell cavity filled with eggs. — New South Wales, Australia (von L e n d e n f e l d  

1 8 8 4  p. 5 9 5  PI. 2 5  figs. 4 5 - 4 8 ,  PI. 2 6  fig. 4 9 ) .

Pennaria rosea von L e n d e n f e l d  1 8 8 4 .  2 nini high, 1 m m  wide; m an u b riu m  with ripe gonads fills entire 
bell cavity; four large ru d im en ta ry  bulbs with external ocelli. — New South Wales, Australia, (von L e n d e n - 

f e l d  1 8 8 4  p. 5 9 4 ,  PI. 2 4  figs. 4 0 ,  4 2 ) .

Hydroids unknow n  :
Pennaria vitrea A g a s s i z  & M a y e r  1 8 9 9 .  3 nun  high, walls thick an d  rigid; m an u b riu m  flask-shaped in 

c?, $ with large, pyriform  eggs grouped  in four in terradial clusters; four rud im en tary  tentacle bu lbs;  ocelli?
— Fiji Islands. ( A g a s s i z  & M a y e r  1 8 9 9  p. 1 6 1 ,  PI. 1 figs. 1, 2 ) .

Pennaria arm ata  V a n h o f f e n  1 9 1 1 .  1 . 5 - 1 . 8  m m  high and  wide, globular, walls moderately thick; m a n u 
b riu m  globular, ha lf  as long as bell cavity; two opposite large and two opposite small bulbs without trace of 
tentacles, bu t all with an exum bra l prolongation grasping around  margin an d  terminating with an ocellus.
— Nias Island; Great Nicobar, Ind ian  Ocean; Sandwich Islands, Pacific. ( V a n h o f f e n  1 9 1 3  p. 7, PI. 1 
fig. 4 ) .

Pennaria grandis K r a m p  1 9 2 8 .  5 m m  high, 4 .5  m m  wide, barrel-shaped, walls thick; m an u b riu m  barre l
shaped, 2 /5  as long as bell cavity, m outh  a wide, simple opening with a narrow, out-turned edge; four eq u 
ally developed, narrow, perrad ia l  bulbs with prolongation grasping around  bell m argin; no ocelli. — Sunda 
Strait. ( K r a m p  1 9 2 8  p. 2 9 ,  fig. 1).

3'
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Codonida incertae sedis.
Pachycordyle W e i s m a n n  1 8 8 3 .  C o d o n i d a  w i t h o u t  t e n t a c l e s ,  r a d i a l  c a n a l s  o r  c i r c u l a r  v e s s e l ;  m a n u b r i u m  

s u r r o u n d e d  b y  a r i n g - l i k e  g o n a d .  H y d r o i d ,  w h e r e  k n o w n ,  Pachycordyle. D e g e n e r a t e  f o r m s ,  p o s s i b l y  o f  d i f 

f e r e n t  o r ig in .
Pachycordyle conica K r a m p  1 9 5 9 .  1 .2  m m  h i g h ,  1 m m  w i d e ,  s o m e w h a t  c o n i c a l ,  w i t h  t h i c k  w a l l s  a n d  a  

la r g e ,  b l u n t l y  p o i n t e d  a p i c a l  p r o j e c t i o n ;  b e l l  o p e n i n g  v e r y  l a r g e ,  v e l u m  e x t r e m e l y  n a r r o w ;  m a n u b r i u m  a b o u t

Fig. 44 . Pachycordyle conica ( f ro m  K r a m p ). Fig. 4 5 . Pachycordyle globulosa ( f ro m  K r a m i»).

as long as the bell cavity, slender, spindle-shaped, without a peduncle, in entire length su rrounded  by a male 
gonad ; a narrow  apical canal reaches almost to the top of the apex. — Gulf of P anam a. ( K r a m p  1959b p. 226, 
fig. 3).

Pachycordyle globulosa K r a m p  1959. About 1 m m  high and  wide, almost globular, with thick walls, evenly 
rounded  apically; velum  very b ro ad ;  m an u b riu m  broadly  oval, 2/3 as long as the bell cavity, completely 
filled with large, ripe eggs; a short cylindrical apical canal;  no peduncle. — Philippines. ( K r a m p  1959 6 p. 225 
fig. 1).

Pachycordyle lineata Iv r a m p  1959. About 0.5 m m  high and  wide, egg-shaped, with th in  walls, velum  very 
broad with a narrow  opening, subum brella  with ten m eridional grooves from bell margin almost to apex,

7

^— V /
I)

Fig. 4 6 . Pachycordyle lineata, a l a t e r a l  v ie w , b o r a l  v ie w  ( f ro m  K ra m p ) .
a

equidistant, in each groove a black line; m an u b riu m  without a peduncle, about as long as the bell cavity, 
cylindrical, som ewhat dilated in apical portion, w ith black pigmentation throughout the length. — Bali. 
( K r a m p  1959 6 p. 225, figs. 2 a, 6).
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Family Zancleidae.
A n th o m ed u sae  w ith , o r  w ith o u t, e x u m b re lla r  nem ato cy sts  confined  to sp ec ia lized  tissue  in  fo rm  o f  oval 

o r  c lu b -sh a p e d  p a tch es  o r e longa ted  tra c k s ;  w ith  s im p le  c irc u la r  m o u th  w ith  o r  w ith o u t o ra l ten tac le s ; w ith  
fo u r  ra d ia l  c an a ls  ( ra re ly  b ifu rc a te d ) ;  w ith  in te r ra d ia l  g o n a d s ; w ith  tw o o r  fo u r  ho llow  m a rg in a l ten tac les , 
e a c h  w ith  a b a x ia l s ta lk e d  cap su les  (o r  c n id o p h o re s )  c o n ta in in g  n em ato cy sts , o r w ith o u t m a rg in a l ten tac les; 
w ith  o r w ith o u t ocelli.

Zanclea  G eg enbaur  1856. Z an c le id ae  w ith  e x u m b re lla r  n em a to cy st a rm a tu re ;  w ith o u t a b ro o d -p o u c h  
a b o v e  s to m a c h ; w ith o u t o ra l te n tac le s ; w ith  fo u r s im p le  ra d ia l  c a n a ls ;  w ith  2-4 m a rg in a l ten tac les  w ith  
filifo rm  b ra n c h e s  ca rry in g  n em a to cy st c a p su le s ; w ith o u t ocelli.

Fig. 47. Zanclea costata (from  PI. Sh.). Fig. 4 8 . Zanclea orientalis ( f ro m  Fig. 49 . Zanclea dubia (from  K r a m p ).
B r o w n e , redraw n by P. W .).

Zanclea costata G e g e n b a u r  1856. Up to 3 m m  high an d  wide; um brella  bell-shaped, jelly moderately 
th ick; exum brellar nematocysts in oval or c lub-shaped patches im mediately  above m arginal bulbs or elon
gated m eriodional tracks towards sum m it;  m an u b riu m  shorter than  bell cavity; gonads leaving m outh  end 
free; two opposite or four tentacles with elongated conical bases and  with stalked capsules along their a b 
axial side. — W idely distributed in w arm  an d  tem perate coastal waters. ( M a y e r  1910 pp. 87-90, PI. 6 fig. 7, 
PI. 7 fig. 5, PI. 8 figs. 2-7, text-figs.41-44; R u s s e l l  1953 p. 99, PI. 4 figs. 1-3, textfigs. 43-48). Synonyms: 
gemmosa M c C r a d y  1857, im plexa  A l l m a n  1864, cladophora A . A g a s s iz  1865.

Zanclea orientalis B r o w n e  1916. 2 m m  high, 1.5 m m  wide; rounded  summit, thin walls; m an u b riu m  
cylindrical, ha lf  as long as bell cavity, gonads interradial swellings on nearly whole length of s tom ach; two 
opposite tentacles and  two ru d im en ta ry  bulbs; four perrad ial patches of nematocysts upon bell margin, 
w ithout any  groove or streak leading to them. — North of Chagos, Ind ian  Ocean. ( B r o w n i -: 1916 p. 176, 
PI. 39 figs. 2, 3). P robably  identical with Z . costata.

Zanclea dubia K r a m p  1959. 1.5 m m  high, with thick jelly, evenly ro u n d ed  apically; m a n u b r iu m  very 
large, completely filling the bell cavity, with four in terradial gonads, each with two or three longitudinal 
rows of large eggs; two large an d  two rud im entary  m arginal bulbs, bu t no tentacles. — Jav a  Sea. ( K r a m p  

1959 5 p. 226, fig. 4). Provisionally regarded as a separate  species.

Pteronema  H a e c k e l  1879. Similar to Zanclea, bu t with a brood-sac above s tom ach; no m erid ional tracks 
of nematocysts upon  exumbrella.
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Pteronema darw ini H a e c k e l  1879. 6  m m  high, 4 n u n  wide, pyriform, with a pointed apex; s tom ach spindle- 
shaped, with four simple lips; four radia l canals with jagged edges; four tentacles, very long, with an abaxial 
row of side-branches with  term inal nematocyst knobs; no oce ll i .— Australia. ( H a e c k e l  1879 p. 101, PI. 7 
figs. 1, 2).

Ctenaria H a e c k e l  1879. Zancleidae with four b ifurcated rad ia l  canals ;  with two feathered m arginal 
tentacles an d  simple, un b ran ch ed  oral tentacles; eight adradial, m eridional lines of nematocysts on exum brella , 
and  a nematocyst track above the base of each m arginal tentacle; an  apical cavity above stomach.

Ctenaria ctenophora H a e c k e l  1879. G m m  high, 5 m m  wide; bell three-fourths-egg-shaped. — Jap a n .  
( H a e c k e l  1879 p. 108, PI. 7 figs. 5-7).

Fig. 50 . Pteronema darw ini ( f ro m  M a y e h ) .  Fig. 51 . Ctenaria ctenoj>hora ( f ro m  M a y e r ) .

Family Cladonematidae.
Creeping an d  swimming A nthom edusae; m outh  with oral tentacles a rm ed  with nematocyst clusters; 

with stomach with radia l pouches;  w ith variable  n u m b er  of rad ia l  canals, some bifurcated, some s im ple; 
with gonads completely surrounding  s tom ach; with variab le  n u m b er  of hollow branching m arginal tentacles, 
each furn ished  with organs of adhesion; with ocelli.

Cladonema D u j a r d i n  1843. C ladonematidae with simple, un b ran ch ed  oral tentacles; without an apical 
cavity above stomach. The distinction between the species is uncertain.

Cladonema radiatum  D u j a r d i n  1843. 4 m m  high, 3 m m  wide, with fairly th in  walls an d  ro u n d e d  apex; 
m an u b riu m  abou t as long as bell cavity; 4 or 5 simple oral tentacles with a term inal knob  of nematocysts; 
gonad completely surrounding  stomach, with 4 -5  rad ia l  sac-like protrusions; 4 or 5 b ifurcated rad ia l  canals, 
or 8-10 m ore simple, or with some bifurcated an d  some simple canals ;  8-10 m arginal tentacles, each with 
4 -6  b ranches  with  clusters of nematocysts and  1-4, usually 4, basal b ranches with adhesive organs; basal 
bulbs each with an  abaxial ocellus. — Jap an .  North-western E urope ;  M editerranean; Black Sea; F lorida,
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B erm uda an d  B aham as. ( M a y e r  1 9 1 0  p p .  9 9  an d  1 01 ,  PI. 9 figs. 1, 2, 3 ,  tex t f ig s .  4 3 - 5 5 ;  R u s s e l l  1 9 5 3  p .  1 0 5 ,  
figs. 4 9 - 5 1 ) .

Cladonema californicum  H y m a n  1 9 4 7 .  2 - 3  m m  w i d e ,  a  l i t t le  s h o r t e r  t h a n  w i d e ;  m a n u b r i u m  l o n g e r  t h a n  

b e l l  c a v i t y ,  c a r r y i n g  6 - 7  g o n a d s  a s  r o u n d e d  p r o t r u s i o n s  i n  a  w h o r l ;  w i t h  6  s h o r t  o r a l  a r m s ;  a b o u t  9 m a r g i n a l  

t e n t a c l e s ,  e a c h  w i t h  o n e  s u c k e r - b r a n c h  a n d  1 - 2  b r a n c h e s  w i t h  n e m a t o c y s t s .  —  C a l i f o r n i a .  ( H y m a n  1947  
p .  2 6 2 ,  figs. 1 - 5 ) .

Fig. 52. Cladonema radiatum  (from  N a u m o v ). Fig. 53. Cladonema californicum  (from H ym an).

Fig. 54. Cladonema m yersi (from R ees). Fig. 55. Cladonema pacificum  (from  N a u m o v ).

Cladonema myersi R e e s  1949. Newly liberated m edusa  0 .7-0.8 m m  wide; with 5 -6  radia l canals ;  ten
tacles m uch  b ran ch ed  — California. ( R e e s  1949 pp. 861-5, figs. 1 -4 ; N a u m o v  1960 p. 227, PI. 29 fig. 5, 
textfigs. 114-117.

Cladonema pacificum  N a u m o v  1955. Up to 2 m m  high and  2.2 m m  wide; m an u b riu m  abou t as long as 
bell cavity, with six radia l protrusions an d  with 6 spherical oral tentacles; gonads along entire length of 
s tom ach; three simple and  six paired  rad ia l  canals  issuing directly from base of s tom ach; 9 m arginal ten
tacles m uch  branched . — Saghalin Island. ( N a u m o v  1955 p. 24, figs. 6-8).

Family Eleutheriidae.
Creeping A nthom edusae with continuous or broken  thickened ring of nematocysts a round  um brella  margin ; 

with simple circular m outh  without oral tentacles; with variable n u m b er  of rad ia l  canals which m ay or m ay 
not b ran ch ;  with gonads on subum bre lla r  surface or in special dorsal brood pouch; with variable  n u m b er  of 
hollow, bifurcating m arginal tentacles, each  furnished with an  organ of adhesion; with abaxial ocelli. Velum 
well developed.

i ’
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Staurocladia H a r t l a u b  1917. E leutheriidae without a brood pouch above s tom ach; gonads well developed, 
in ectodermal interradial pockets a round  stomach, sexes separate ;  asexual budd ing  m ay occur; with six or 
more rad ia l  canals; with num erous  marginal tentacles, increasing in  n u m b er  with age, bifurcated, lower 
b ran ch  with a term inal adhesive disk, upper  b ran ch  with one term inal an d  several other clusters of nem ato
cysts. The distinction between the species is uncertain  (see K r a m p , in “ D a n a” Reports 46, 1959, p. 97).

K ey to  the In d o-P acific  sp ec ies o f  S ta u ro c la d ia .
1. The nem atocyst clusters on upper branch of tentacles all lateral in position .............................................................. 2

Aboral side of tentacles with clusters of nem atocysts...............................................................................................................  3
2. Lateral clusters 5-6 pairs; marginal ring of nem atocysts d isco n tin u o u s ...............................................................  hodgsoni

Up to 8 or 9 pairs of lateral clusters; marginal ring of nem atocysts (where described) continuous charcoti + kerguelensis
3. N em atocyst clusters on oral as well as aboral side of tentacles ................................................................................. 4

Oral side of tentacles w ithout clusters of nem atocysts ..................................................................................................  5
4. One aboral and two lateral clusters ..............................................................................................................................  acuminata

No lateral clusters, aboral clusters meridional in position .......................................................................................  haswelli
5. One cluster on aboral side and tw o lateral opposite, ............................................................................................ bilateralis

Clusters only on aboral side of tentacles ................................................................................................................................... 6
6. Clusters in one meridional line .......................................................................................................................................  oahuensis

Clusters in two alternating  lines .........................................................................................................................................  alternata

Staurocladia hodgsoni ( B r o w n e  1910). Diameter 1.5-2 m m ; 6-11 rad ia l  canals; 20-32 tentacles, upper 
b ranch , w hen stretched, about as long as lower; no continuous ring of nematocysts, bu t patches of nem ato
cysts on the basal portion of the tentacles; 5 -6  lateral clusters of nematocysts. — Antarctic: McMurdo Sound, 
South Georgia, G raham  L and. ( B r o w n e  1910 p .  2 8 ,  PI. 3 figs. 1-4).

Staurocladia charcoti ( B e d o t  1908). 1 m m  high, 4 m m  wide; abou t 10 rad ia l  canals; about 35 tentacles, 
upper  b ranch  with about 9 pairs of nematocyst clusters, laterally situated, and  a term inal cluster; uncertain 
w hether the m arginal ring of nematocysts is continuous or interrupted. — G raham  L and  in Antarctic. ( B e d o t  
1908 p. 1, PI. 1).

Staurocladia kerguelensis ( G i l c h r i s t  1918). D iameter up  to 5.5 m m , com m only 1-2 m m ; 6-10 rad ia l  
canals; 20-60 tentacles, u p p e r  b ranch  shorter than  lower; up  to 8 pairs  of nematocyst clusters, laterally 
placed; m arginal ring of nematocysts continuous. — Kerguelen Island. ( V a n h o f f e n  1911 p. 201, PI. 22 figs. 
1, 2, textfig. 5, as Eleutheria vallentini-, L e n g e r i c i i  1920 pp. 527-529, figs. 1-10, as E. va llentin i).

Staurocladia acum inata  ( E d m o n d s o n  1930). 0.8 m m  w ide; rad ia l  canals?; up to 24 tentacles; two nematocyst 
clusters on u p p e r  side of tentacle, one on lower side and one on each side, laterally. — Hawaii; Jap a n .  ( E d 
m o n d s o n  1930 p. 9 fig. 4 a, b).

a b
Fig. 57. T en tacles of Staurocladia, a charcoti, b hodgsoni

Fig. 56. Staurocladia hodgsoni ( f ro m  B k o w n e ). ( f ro m  K r a m p ).
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Staurocladia haswelli ( B r ig g s  1920). 1.2 m m  wide; u p  to 31 tentacles, upper  b ran ch  shorter th an  lower; 
nematocyst clusters meridionally, two to three on upper  side an d  one on lower side; m edusa-buds  on  bell 
margin. — Port Jackson, Australia. ( B r ig g s  1920 p. 97, PI. 17 figs. 1-5).

Fig. 5 9 . Staurocladia acuminata  ( f ro m  E d m u n d s o n ).

a b
Fig. 58 . Staurocladia kerguelensis (a f r o m  V a n h o f f e n , b f ro m  L e n g e r i c h ).

Fig. 60 . Staurocladia haswelli (from B b ig g s , redraw n b y  E. L.). Fig. 6 1 . Staurocladia bilateralis (from  E d m u n d s o n ).

Staurocladia bilateralis ( E d m o n d s o n  1930). Diameter 0.6 m m ; abou t 12 tentacles, upper  b ran ch  a little 
longer than  lower; nematocyst clusters on tentacle, one meridional on upper  side, two laterally opposite each 
other, proxim al of the m eridional cluster; budding. — Hawaii. ( E d m o n d s o n  1930 p. 8, fig. 3 a, b) .

Staurocladia oahuensis ( E d m o n d s o n  1930). Diameter 0.5 m m ; eight radia l canals; u p  to 18 tentacles, upper  
b ra n ch  longer than  lower; nematocyst clusters meridional, two on upper  side, none on unders ide ; p ro p ag a
tion by sagittal division. — Hawaii; Chile. ( E d m o n d s o n  1930 p. 3, figs. 1 a, b, 2 a-d).
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Staurocladia alternata  ( E d m o n d s o n  1 9 3 0 ) .  Diameter 0 .8  m m ; margin of um brella  overhanging base of 
tentacles; eight rad ia l  canals; up  to 13 tentacles, upper  b ran ch  a little longer than  lower; six clusters of n em a
tocysts in two alternating lines, only on upper  side. — Hawaii. ( E d m o n d s o n  1 9 3 0  p. 10, fig. 5 a, b).

¿Ái* b

Fig. 62. Staurocladia oahuensis (from E d m u n d s o n ). Fig. 63. Staurocladia alternata (from E d m u n d s o n ).

Family Cytaeididae.
Anthom edusae with simple circular m outh ; w ith simple unbranched  oral tentacles; with interradial 

gonads; with four simple rad ia l  canals; with four solid m arginal tentacles; without ocelli.

Cytaeis E s c h s c h o l t z  1 8 2 9 .  Cytaeididae with four or more simple, unbranched  oral tentacles. Only one 
species of a fully developed m edusa is know n with certainty, bu t a num ber of Podocoryne-like hydro ids  with 
newly liberated m edusae or with m edusoid  gonophores are described by  R e f s  ( 1 9 6 2 )  under  the nam es 
C. uchidai (new  nam e for C. japonica  K o m a i  1 9 3 1 ) ,  C. nuda, C. nassa, C. niotha, and  C. indica.

Cytaeis tetrastyla  E s c h s c h o l t z  1 8 2 9 .  6 m m  h i g h ,  5  m m  w i d e ;  s t o m a c h  v e r y  l a r g e ,  n u m e r o u s  m e d u s a -  

b u d s  o n  u p p e r  h a l f ;  8 - 3 2  o r a l  t e n t a c l e s  e a c h  w i t h  a  t e r m i n a l  c l u s t e r  o f  n e m a t o c y s t s ;  t e n t a c l e  b u l b s  l a r g e ,  

p y r i f o r m ,  o n  e x u m b r e l l a  a b o v e  th e  t e n t a c l e s .  —  G e n e r a l l y  d i s t r i b u t e d  i n  t r o p i c a l  a n d  s u b t r o p i c a l  w a t e r s ,  

p a r t l y  o c e a n i c .  ( M a y e r  1 9 1 0  p .  1 3 3 ,  figs. 7 1 - 7 3 ,  a s  C. a tlan tica ) .  N u m e r o u s  s y n o n y m s .

Cytaeis vulgaris A g a s s i z  & M a y e r  1 8 9 9 .  5 m m  high, 3 .5  m m  w ide; s tomach oval or spindle-shaped, 1 / 2 -

Fig. 64. Cytaeis tetrastyla (from B ig e lo w , redraw n b y  P. W .). Fig. 65. Cytaeis vulgaris (from  A g ass iz  & M a y e r ,  redraw n by P. W.).
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2/3 as long as bell cavity; short peduncle in young m edusae ;  four interradial, horse-shoc-shapcd gonads, with 
the concavity tu rned  u p w ard s ;  32 oral tentacles; tentacle bulbs large, no ectodermal swellings. — Fiji Islands 
( A g a s s iz  & M a y e r  1899, p. 161, PI. 2 figs. 3 -5) .  T he m edusa  from the Fiji Islands m ay be a valid species, 
all other records are C . tetrastyla.

Family Clavidae.
A nthom edusae with m outh with four lips with continuous row of nematocyst clusters along m arg in ; with 

in terradial gonads; with four simple rad ia l  canals ;  with num erous solid m arginal tentacles, not grouped  in 
clusters; w ith adaxia l ocelli.

Turritopsis M cCrady 1856. Clavidae in which the walls of the four radia l canals, above stomach, consist 
of highly vacuolated endoderm al cells forming a peduncle for the stomach.

Fig. 66. Turritopsis nutricula  (from  PI. Sh.). F’ig. 67. Oceania armata  (from M a y e r) .

Turritopsis nutricula  M c C r a d y  1856. 4-11 m m  high and  wide, bell-shaped, walls uniformly th in ; s tomach 
large, cross-shaped in transverse section; 80-90 m arginal ten tac les .— W estern Pacific from  J a p a n  to New 
Zealand; Ind ian  O cean; Red Sea. M editerranean; eastern Atlantic from the Gulf of Guinea to the North 
Sea; western Atlantic from Brazil to Cape Cod. ( M a y e r  1910 p. 143, PI. 14 figs. 10-13, PI. 15 figs. 10-13, 
lextfigs 77-79; R u s s e l l  1953 p. 115, PI. 5 figs. 1-5, PI. 29 figs. 1-3, textfigs. 54-56).

Turritopsis lata L e n d e n f e l d  1884. 3.5 m m  high, 3 m m  wide; with a low, dome-like, apical projection; 
m an u b riu m  on a gelatinous pedunc le ;  p roxim al parts  of radia l canals  vacuolated; s tom ach spindle-shaped, 
2/3 as long as bell cavity; four recurved lips with stalked nematocyst warts; 60-130 m arginal tentacles. — New 
South Wales, Australia. ( L e n d e n f e l d  1884 p. 588, PI. 22 figs. 36, 36 a). Exam ination of type-specimen has 
shown that this is a valid species ( K r a m p  1953 p. 310).

Oceania K ö l l i k e r  1853. Clavidae with m an u b riu m  upon  a simple, solid gelatinous peduncle, not vacuo
lated.

Oceania arm ata  K ö l l i k e r  1853. 8-10 m m  high and  wide, pyriform, flat-topped, with uniform, thin walls; 
s tom ach flask-shaped, cruciform in transverse section, upon  a short, pyram ida l peduncle, not vacuolated; 
60-100 m arginal tentacles, densely crowded. — Coastal waters in tropical and  subtropical parts  of the Paci
fic an d  Ind ian  oceans. M editerranean; eastern Atlantic from Portugal to Cape Verde; the Azores; West-lndies.
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Family Hydractiniidae.
A nthom edusae with m outh with four simple or branching  lips a rm ed  with terminal clusters of n em a

tocysts; with gonads either only on interradial walls of stomach, or on proxim al portions of radia l canals  
as well; with four, eight or m ore solid m arginal tentacles; with or without ocelli.

Podocoryne M. S a r s  1846. Hydractiniidae with four or more simple m arginal tentacles, not in groups; 
with four or eight simple or slightly branched  m outh-arm s which are dilatations of the mouth-rim.

K ey to  th e In d o-P acific  sp ec ies o f  P o d o co ryn e .

1. M outh-arms divided; numerous m arginal tentacles; w ith adaxial o c e l l i .................................................................. ocellata
W ith four simple m outh-arm s, each w ith a term inal cluster of nem atocysts; rarely more th an  eight tentacles;
no ocelli....................................................................................................................................................................................................  2

2. Stomach w ith m edusa b u d s ...............................................................................................................................................................  3
No medusa b u d s ................................................................................................................................................................................... 4

3. W ith four marginal tentacles all a l i k e ..................................................................................................................................... minima
W ith two long and two short tentacles .................................................................................................................................simplex

4. Umbrella w ith a bluntly  conical apical projection; stom ach on a d istinct peduncle; four long tentacles . . . .  apicata
No apical projection; no peduncle; 4-8 (rarely 16) te n ta c le s ................................................................................................carnea

Podocoryne ocellata ( A g a s s i z  & M a y e r  1902). 4  m m  high and  wide, bell-shaped with llat top, walls thin; 
M anubrium  h a lf  as long as bell cavity; m outh-arm s divided four times; four interradial gonads; about 50 
short, stiff tentacles, each with a prominent, adaxial ocellus. — Paum otus, South Pacific Ocean. ( M a y e r  

1910 p. 153, fig. 83, as Lym norea ocellata).
Podocoryne m inim a  ( T r i n c i  1903). 0.3-1 m m  high; m edusa-buds on s tom ach; s tom ach short, on short 

peduncle ; four simple m outh-arm s; four m arginal tentacles. — Chefoo, China. M editerranean; English 
Channel; Brazil. ( R u s s e l l  1953 p. 134, figs. 63, 64; C i i o w  & H u a n g  1958 pp. 176, 189, figs. 10, 11).

Podocoryne sim plex  K r a m p  1928. 0.75 m m  high an d  wide, dome-shaped, walls th in ; s tom ach on short 
peduncle , barrel-shaped, circular in cross-section; four simple m outh-arm s; m edusa-buds on s tom ach;

Fig. 6 8 .  Podocoryne ocellata ( f r o m  M a y e r ) . Fig. 69. Podocoryne m in im a  
(from PI. Sh.).

Fig. 70. Podocoryne sim[)lex (from 
K r a m p , r e d r a w n  b y  P. W.).

gonads surrounding  stomach in its whole length; four m arginal tentacles, two larger, two smaller. — Ja p a n ;  
Palao Islands in Central Pacific. ( K r a m p  1928 p. 45, fig. 20).

Podocoryne apicata K r a m p  1959. Up to 1.2 n u n  high, som ewhat higher than  wide, dom e-shaped  or slightly 
conical, w ith a b luntly  conical apical projection; s tom ach barre l-shaped , on a distinct peduncle  of varying 
length, with four interradial gonads completely covering stomach in its entire length; the s tom ach with its
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Fig. 72. Podocoryne carnea (from PI. Sh.).

Fig. 73.  Podocoryne bella ( f r o m  H a n d ).

F ig .  71.  Podocoryne apicata ( f r o m  K r a m p ).

peduncle about half as long as the bell cavity; w ith  four small, simple m outh-arm s; four long m arginal 
tentacles with fairly large basal bu lbs;  each tentacle with a large, circular patch  of orange-red pigment on 
its abaxial side. — Malacca; Gulf of S iam ; Vietnam. ( K r a m p  1 9 5 9 f t  p. 2 2 8 ,  fig. 5) .

Podocoryne carnea M. S a r s  1846. Size varying, 1-3.5 mm, in different localities; m an u b riu m  ilask -shaped ; 
no peduncle ; four short, simple m outh-arm s; gonads in terradial;  no m edusa-buds; 4 -8  (rarely  u p  to 16) 
marginal tentacles. — North-western E urope ;  Iceland (hydro id  only); Mediterranean Sea; Black Sea; 
east coast of North America; South Africa (hydroid).  Hydroid with newly liberated m edusa  described from 
the coast of Chile as P. carnea var chilensis, K r a m p  1952 p. 4, figs. 1, 2. ( R u s s e l l  1953 p. 121, PI. 6 figs. 2, 3, 
textfigs. 57 A, B, 59 B).

Podocoryne bella H a n d  1961. H ydroid living on the Pigfish, Congiopodus leucopaecilus, m edusa-buds with 
up to 8 tentacles not seen liberated. — Otago harbour,  New Zealand. ( H a n d  1961 pp. 91-94, fig. 1).

Family Rathkeidae.
Anthom edusae with m outh  with four lips elongated to form oral arm s with terminal, usually also lateral, 

clusters of nematocysts; with or w ithout m edusa-buds on s tom ach walls; with four (rarely  eight) radia l 
canals ;  with solid m arginal tentacles arranged in eight groups; without ocelli.

Rathkea  B r a n d t  1838. Rathkeidae with four rad ia l  canals; the four corners of the m outh  d raw n  out so 
as to form  four oral a rm s with clusters of nematocysts.

F ig . 74. Rathkea  octopunctata  ( fro m  N a u m o v ). Fig . 75. R a th kea  rubence  ( fro m  N a ir ) .
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Rathkea octopunctata (M. S a r s  1835). 3-4  m m  high, 2-4 .5  m m  wide; pyriform  with solid apical projection; 
s tom ach short, four-sided, on a well developed peduncle ; gonads completely surrounding stom ach; with 
m edusa-buds on the stomach before m aturation  of the gonads; m outh  with four lips with 1-2 pairs of n e m a 
tocyst knobs, w hen  adult with 3-5  m arginal tentacles in each perradial, three in each in terradial group. 
— Chefoo in China, Jap an ,  K am chatka, Aleutian Islands, Bering Sea; Alaska; north coast of U.S.S.R.. 
M editerranean Sea; north-western Europe, Iceland, Greenland, Newfoundland, New England, Berm udas. 
( M a y e r  1910 p. 177, PI. 20 fig. 11; R u s s e l l  1953 p. 137; PI. 7 figs. 3, 4, textfigs. 65 A-E, 66, 67 A, B).

Rathkea rubence N a i r  1 9 5 1 .  1 .5  m m  high, 1 m m  wide, top llatly rounded ;  perrad ia l  corners of m outh 
swollen lobes with nematocysts, m outh  pistils absent; no m edusa-buds;  3 - 4  tentacles in each group. — T r i 
v an d ru m  Coast, India. ( N a i r  1951 p. 5 4 ,  PI. 1 figs. 2, 3 ) .

Octorathkea U c h i d a  1927. Rathkeidae with eight rad ia l  canals  and  eight m arginal clusters of tentacles; 
m an u b r iu m  four-sided with four lips, no oral arms.

Octorathkea onoi U c h id a  1 9 2 7 .  1 .5  nun  high an d  wide; gonads not developed; marginal tentacles 5 in 
each perradius, 3 in each interradius. — T akash im a in southern Jap a n .  ( U c i i id a  19 2 7  p. 2 2 6 ,  fig. 4 2 ) .

Fig. 76. Octorathkea onoi ( f r o m  U c h i d a ). Fig. 77.  Lizzia  gracilis ( f r o m  M a y e r ).

Family Bougainvilliidae.
Anthom edusae with simple tubu lar m outh  with simple or dichotomously branching  oral tentacles inserted 

above the m outh  opening; with four radia l canals; gonads in terradial or adradial, or completely surrounding  
s tom ach; with two, four or more solitary m arginal tentacles, or with four or eight large m arginal bulbs each 
with a group of solid tentacles; with or without ocelli.

Key to  the gen era  o f  B ou ga in v illiid ae.
1. Oral tentacles simple, u n b ran ch ed ................................................................................................................................................. 2

Oral tentacles dichotomously branched .........................................................................................................................................  3
2. Marginal tentacles solitary or in eight unequal g ro u p s ........................................................................................................... Lizzia

Marginal tentacles in eight groups, all alike w ith same num ber of te n ta c le s ..................................................................Lizzella
3. Marginal tentacles so li ta ry ................................................................................................................................................ Thamnostoma

Marginal tentacles in four or eight g ro u p s ................................................................................................................................... 4
4. Marginal tentacles in 8 g ro u p s ........................................................................................................................................................  5

Marginal tentacles in 4 g ro u p s ........................................................................................................................................................  6
5. Marginal groups of tentacles cleft .................................................................................................................................... Chiarella

Marginal groups of tentacles uncleft ........................................................................................................................ Köllikerina
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6. In each group a median pair of club-shaped te n ta c le s ................................................................................................ Nemopsis
Marginal tentacles all alike ............................................................................................................................................ Bougainvillia

Lizzia. F o r b e s  1 8 4 6 .  Bougainvilliidae with simple, unbranched  oral tentacles; gonads surrounding  stom ach; 
with eight marginal bulbs, each with one simple tentacle, or with more tentacles on the perrad ia l  than  on
the interradial bu lbs;  with a s tom achal peduncle ; m edusa  buds develop upon  the s tom ach; no ocelli.

Lizzia gracilis ( M a y e r  1910). 3 m m  wide, a little b roader  than high, with slight apical projection; s tomach 
small, on a slightly developed peduncle ; four perrad ia l  an d  four interradial oral tentacles; m edusa-buds 
on s tom ach; eight stiff m arginal tentacles, upw ard  curled, on large basal bulbs. — Malayan Archipelago; 
Philippines; Fiji Islands. Florida on the east coast of North America. ( M a y e r  1910 p. 141, PI. 16 figs. 1-3; 
K r a m p  1965 p. 14, young stages).

Lizzella H a e c k e l  1879. Bougainvilliidae with simple, un b ran ch ed  oral tentacles; with eight marginal 
bulbs all alike, having sam e n u m b er  of tentacles. Systematic position uncertain.

Lizzella octella H a e c k e l  1879. 15 m m  high, 10 m m  wide, egg-shaped; s tomach spherical or nearly cubical, 
a conical peduncle as long as s tom ach; eight simple oral tentacles; gonads four feather-shaped leaves in the 
s tomach wall; eight m arginal bulbs each with eight large tentacles. — Jap an .  ( H a e c k e l  1879 p. 84; M a y e r  

1910 p. 180; U c h id a  1927 pp. 146, 230, ? j u v .  of Spirocodon saltatrix).

Thamnostoma  H a e c k e l  1879. Bougainvilliidae with four or eight (or m ore) solitary m arginal tentacles
and  four branched  oral tentacles above the m outh ; gonads interradial.

Thamnostoma macrostomum  H a e c k e l  1879. 8  m m  high an d  wide, cubical;  s tomach globular, no peduncle ; 
m outh  tube three times as long as stomach, extending beyond velar opening; four oral tentacles divided 
6 - 8  times; four gonads; eight similar m arginal tentacles with ocelli. — Singapore. ( M a y e r  1910 p. 153, as 
Lym norea macrostoma).

Bougainvillia  L e s s o n  1 8 3 6 .  Bougainvilliidae with four radially placed clusters of m arginal tentacles, the 
tentacles of each cluster being all of one k ind  and  similar in structure; with four perradial, dichotomously 
b ranching  oral tentacles.

Key to  the In d o-P acific  sp ec ies o f  B o u g a in v illia .
1. W ith a well developed, distinct, gelatinous gastral peduncle ........................................................................................  2

Peduncle absent or weakly developed.........................................................................................................................................  4
2. Peduncle narrow ; gonads interradial, on lateral walls of s to m a c h ................................................................................ 3

Peduncle broadly conical; gonads extending upwards along perradial sides of p e d u n c le .............................macloviana
3. Oral tentacles divided twice; two tentacles in each marginal bulb ..............................................................  bitentaculata

Oral tentacles divided 4-5 (7) tim es; 11-15 (22) tentacles in each marginal bulb; ocelli large, round . . superciliaris
4. Gonads perradial ( !) ; 50-60 tentacles in each m arginal bulb ..................................................................... multitentaculata

Gonads adradial or in te rrad ia l........................................................................................................................................................  5
5. Gonads eight ad rad ia l....................................................................................................................................................................... 6

Gonads four in te r ra d ia l ...................................................................................................................................................................  8
6. Oral tentacles w ith long basal trunk , divided 4-6 tim es; ocelli fine transverse lines on basis of m arginal ten 

tacles .........................................................................................................................................................................................  britannica
Basal trunk  of oral tentacles s h o r t .............................................................................................................................................  7

7. Marginal bulbs broader th an  interspaces, each w ith 20-30 (40) tentacles; oral tentacles divided 5-6 tim es principis
Marginal bulbs epaulet-shaped, each w ith 15-20 tentacles; oral tentacles divided 6-8 tim es; the eight gonads 
distinctly separated ........................................................................................................................................................................ fulva

8. W ithout ocelli; marginal bulbs each w ith 5-7 te n ta c le s ............................................................................................. muscoides
Ocelli p re se n t.................................................................................................................   9

9. Stomach particularly  broad and flat, quadrangular; m arginal bulbs w ith 10-13 tentacles; oral tentacles divided
5-6 tim es im m ediately from base ..............................................................................................................................  platygaster
Stomach not particularly  flat; basal tru n k  of oral tentacles fairly long .................................................................... 10

10. Marginal bulbs w ith up to 60 tentacles; oral tentacles divided up to 7 t im e s ...........................................................involuta
Marginal bulbs with 2-4 (rarely more) tentacles; oral tentacles divided 1-2 (rarely slightly more) tim es; male 
gonads extending cross-wise on su b u m b re lla ........................................................................................................................ramosa
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Bougainvillia macloviana  L e s s o n  1 8 4 3 .  15  nini liigh, 13 m m  wide, cylindrical, with fairly thick walls and  
rounded  top; m an u b r iu m  on a b road  conical peduncle ;  oral tentacles w ith very short t ru n k  divided 5 - 7  

times; gonads extending along perrad ia l  lobes of s tomach upw ards  on  peduncle ; m arginal bulbs V-shaped, 
each with 3 5 - 6 5  tentacles in double row ; ocelli yellow, red  or brownish-black. — Antarctic and  subantarctica 
p robably  circum polar. North Sea in north-western Europe . ( B r o w n e  & K r a m p  1 9 3 9  p. 2 8 4 ,  PI. 14 fig. 6, 

PI. 15 figs. 7 - 1 4 ;  V a n n u c c i  & R e e s  1 9 6 1  p. 6 9 ) .

Bougainvillia bitentaculata  U c ii id a  1 9 2 5 .  1 m m  high, 0 . 8  m m  w ide; oral tentacles short, d ivided twice; 
gonads in terradial, large, ovoid; only two large tentacles in each perrad ius ;  one black ocellus just above 
an d  between the tentacle bases. — Jap an .  ( U c h i d a  1 9 2 5  p. 8 4 ,  fig. 1 0 ;  V a n n u c c i  & R e e s  1961 p. 6 0 ) .

Bougainvillia superciliaris (L. A g a s s i z  1 8 4 9 ) .  7 - 1 0  ( 1 2 )  m m  high and  wide, almost globular, walls very 
th ick; s tomach short, on broad  base, cross-shaped in section, on well-developed peduncle of about same

Fig. 78. Bougainvillia macloviana 
(from PI. Sh.).

Fig.  79. Bourgainvillia bitentaculata 
( f r o m  U c h i d a ) .

Fig. 80. Bougainvillia superciliaris 
(from PI. Sh.).

width as s tom ach; gonads interradial, almost quadratic , on stom ach walls only; oral tentacles with short, 
thick basal t runk , divided 4 -5  (rarely  6 -7 )  times, b ranches  short; m arginal bulbs crescent-shaped, less than 
h a lf  as wide as interradial spaces, each with 11—15 (up  to 22) tentacles; ocelli large, round, b lack ; p lanulae 
developing on stom ach walls. — F rom  arctic waters southw ards to southern  Jap a n .  In  North Atlantic as far 
south as W oods Hole in North America and  north-western Europe . ( M a y e r  1910 p. 162, PI. 17 fig. 1, text
figs. 87, 88; R u s s e l l  1953 p. 169, textfigs. 83 A, B, 84 A, B, 85 A-C; V a n n u c c i  & R e e s  1961 p. 85).

Bougainvillia m ultitentaculata  F o e r s t e r  1923. 10 m m  high an d  wide, rounded  at the top, gelatinous 
substance quite thick; a low, b road  peduncle ; gonads p robab ly  interradial, but placed along perrad ial sides 
of the stom ach and  the low peduncle ; oral tentacles divided 6-7 times; m arginal bulbs like a wide, inverted 
V, each with 50-60 short tentacles; ocelli brown, in a zigzag row. — Vancouver, British Columbia. ( F o e r s t e r  

1923 p. 245, PI. 2 fig. 7, PI. 3 figs. 1, 2; V a n n u c c i  & R e e s  1961 p. 75).
Bougainvillia britannica  F o r b e s  1848. 6 -8  m m  high, globular, walls thick, bell cavity spacious; no peduncle ; 

m an u b riu m  short an d  broad, cross-shaped in cross-section; oral tentacles with long basal trunk , in distal 
p a r t  divided 4 -6  times, with sm all term inal knobs; gonads ad rad ia l ;  m arginal bulbs about ha lf  as b road  
as intervals, usually with 12-17, sometimes up  to 30 thin tentacles; ocelli a fine transverse black line across 
the basal p a r t  of each tentacle. — Chefoo, China ( C h o w  & H u a n g  1958 pp. 177, 189, PI. 1 figs. 8, 9). North
western E urope ;  Gulf of Maine in North America; southern Iceland. ( M a y e r  1910 p. 161, PI. 17 fig. 8; R u s 

s e l l  1953 p. 158, PI. 8 figs. 2, 3, PI. 9 figs. 1-3, textfigs. 75 A, B, 77 A, B, 78 A, 79 A; V a n n u c c i  &  R e e s  1961
p. 61).

Bougainvillia principis ( S t e e n s t r u p  1850). 10 m m  high an d  wide, globular, jelly moderately thick; m a n u 
b riu m  without peduncle, short an d  broad , with deep interradial furrow s; oral tentacles short, divided 5 -6
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times, almost from  base; gonads adrad ia l ,  swollen; m arginal bulbs w ider than  interspaces, each with usually 
2 0 - 3 0 ,  u p  to 4 0  tentacles in a single row ; ocelli black, on ad rad ia l  surface of the bulb. — Chefoo, China 
( C h o w  & H u a n g  1 9 5 8  pp. 1 7 7 ,  1 8 9 ,  PI. 2 figs. 12 , 1 3 ) .  North o f  Alasca. Barents Sea; north-western Europe; 
Iceland; West-Greenland. ( R u s s e l l  1 9 5 3  p. 1 6 4 ,  PI. 8  fig. 4 ,  textfigs. 7 6  A, B, 78 B, 79  B; V a n n u c c i  & R e e s  

19 6 1  p. 7 9 ) .
Bougainvillia fulva  A g a s s i z  & M a y e r  1 8 9 9 .  Up to 14 m m  high an d  11 m m  wide, usually smaller, cylin

drical w ith flatly rounded  top, bell-walls thick; m an u b r iu m  about ha lf  as long as bell cavity, no peduncle;

Fig. 81. Bougainvillia multitentaculata  
(from F o e r s t e r ). I Bougainvillia britannica  (from PI, Fig. 83. Bougainvillia princip is  (from PI. Sh.).

a b
Fig. 84 .  Bougainvillia fulva (a f r o m  M a a s ,  b f r o m  K r a m p , r e d r a w n  b y  E. L.).

oral tentacles divided 6 -8  times, basa l  t ru n k  usually  short;  eight ad rad ia l  gonads distinctly separated ; m a r 
ginal bulbs fairly narrow , each with 1 5 - 2 0  short tentacles; ocelli small, b lack, on the base of the tentacles. 
M edusa-buds m ay occur on stomach in eight m erid ional rows of clusters. — Tropical parts  of the Ind ian  
an d  Pacific oceans. ( A g a s s i z  & M a y e r  1 8 9 9  p. 1 6 2 ,  PI. 2 fig. 6 ;  M aa s  1 9 0 5  p. 10 , PI. 1 fig. 8, PI. 2 figs. 9 - 1 0 ;  

K r a m p  1 9 2 8  p. 4 7 ,  figs. 2 1 - 2 3 ;  V a n n u c c i  & R e e s  1961  p. 6 5 ) .

Bougainvillia muscoides ( M .  S a r s  1 8 4 6 ) .  4 - 5  m m  high and  wide, oval, walls not very thick; a peduncle 
m ay be indicated; m an u b riu m  fairly small; oral tentacles divided 4 - 5  times, basal t ru n k  short b u t  distinct; 
gonads interradial, well separated  in the perrad ii  bu t without interradial furrows; m arginal bu lbs  small, 
tr iangular with  5 - 7  tentacles; no oce ll i .— Vancouver in British Columbia; Gulf of Siam. North-western 
Europe. ( M a y e r  1 9 1 0  p. 1 6 8 ,  fig. 9 1 ;  K r a m p  & D a m a s  1 9 2 5  p. 2 5 6 ,  figs. 8 - 1 2 ;  V a n n u c c i  & R e e s  19 6 1  p. 7 4 ) .  

Synonym : Bougainvillia nordgardi B r o w n e  1 9 0 3 ) .

D ana-R eport No. 72, 1968 5
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Bougainvillia platygaster ( H a e c k e l  1879). 12 m m  high an d  wide, cubical, with thick walls an d  Hat top; 
no peduncle ;  m an u b riu m  quadrangu lar ,  very ilat, being four times as wide as high; oral tentacles short, 
divided 5 -6  times im mediately from  base; gonads in terrad ia l;  m arginal bulbs triangular, with 10-13 ten
tacles; ocelli crescent-shaped. M edusa-buds produced either directly from stomach walls or from polypoid 
structures issuing from stomach walls and  provided with m outh an d  tentacles. — W idely distributed in the 
tropical parts  of the Atlantic and  Indian  oceans and  in the Malayan Archipelago; Fiji Islands. ( K r a m p  1957 
p. 9, PI. 3 figs. 1-6 ; V a n n u c c i  & R e e s  1961 p. 78).

Bougainvillia involuta U c h id a  1947. Up to 4 m m  high and  4.5 m m  wide, jelly thick; m an u b r iu m  with a 
short peduncle ; gonads interradial, united in large specimens; oral tentacles divided up  to 7 times, apparently  
with short basal t ru n k ;  in larger specimens the m arginal epaulettes cover the larger part of bell margin,

Fig. 85. Bougainvillia muscoides 
(from PI. Sh.).

Fig.  86. Bougainvillia platygaster, aboral view of 
stom ach w ith  m edusa-buds an d  polypoid buds 

(from K ram p, redrawn by 1'. W.).
Fig. 87. Bougainvillia ramosa 

(from Pi. Sh.).

each with up  to 6 0  tentacles, with ocelli. — Palao Islands in western Pacific; Chile. ( U c h id a  19 4 7  a  p. 3 0 1 ,  

fig. 4 ) .
Bougainvillia ramosa (van  B e n e d e n  1 8 4 4 ) .  2 - 3 . 5  m m  high and  wide, semiglobular, jellv fairly thick; 

m an u b riu m  short, oral tentacles divided 1 - 2  times (rarely  3 - 6 ) ;  four interradial gonads, in ? globular, in 
¿  prolonged along the perrad ial sides of a low and  broad  peduncle; m arginal bulbs small, with 3 - 5  (rarely
6 - 7 )  long tentacles; ocelli black, round. — East Australia (the hydroid in Australia, Amboina, China and  
Jap an ) .  North-western Europe, M editerranean, Black Sea, West Africa, New England, Brazil. ( R u s s e l l  

1 9 5 3  p. 1 5 3 ,  PI. 8  fig. 1, PI. 9  figs. 4, 5 ,  textfigs. 7 4  A-C; V a n n u c c i  & R e e s  1961  p. 8 2 ) .

Doubtful species o f  Bougainvillia.
Bougainvillia bougainvillei B r a n d t  1 8 3 5 .  9 nun  high, som ew hat higher than  wide, moderately th ick  

walls; m an u b riu m  small, oral tentacles divided 4  times, without term inal knobs ( ! ) ;  gonads in terrad ia l;  
abou t 15 tentacles in each m arginal bulb, with ocelli. — Bering Sea. ( H a r t l a u b  1911  p. 1 5 9 ,  fig. 1 4 0 ) .

Bougainvillia prolifera ( v o n  L e n d e n f e l d  1 8 8 4 ) .  3 m m  high, 2 .5  m m  wide, dome-like; m an u b r iu m  small, 
nearly cubical;  oral tentacles simple, u n b ran ch ed ;  m edusa-buds  on sides of the stom ach; m arginal bulbs 
large, “ scro tum -shaped” , with 5 tentacles; ocelli?— New South Wales, Australia. ( L e n d e n f e l d  1 8 8 4  p. 5 8 9 ,  

PI. 2 3  figs. 3 8 ,  3 9 ;  V a n n u c c i  & R e e s  1961 p. 8 0 ) .
Bougainvillia trinema ( v o n  L e n d e n f e l d  1 8 8 4 ) .  3 m m  wide, oval; m an u b r iu m  small, oral a rm s end in 

three b ranches ;  gonads not developed; m arginal bulbs small, with 3 tentacles. — Sydney harbour,  Australia. 
( L e n d e n f e l d  1 8 8 4  p .  9 1 8 ,  PI. 41 fig. 1 3 ;  K r a m p  1 9 5 3  p .  2 6 4 ;  V a n n u c c i  & R e e s  1961 p .  8 8 ) .

Nemopsis L. A g a s s i z  1 8 4 9 .  Bougainvilliidae with four clusters of marginal tentacles, i n  each cluster a 
m edian  pa ir  of club-shaped tentacles and  on both sides a n u m b er  of simple, filiform tentacles; with adaxial
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ocelli; s tomach with four radia l lobes extending outw ards along the rad ia l  canals; gonads on these lobes; 
oral tentacles dichotomously branched .

Nemopsis dofleini M a a s  1909. 13 m m  high, 10 m m  wide, jelly very thick; m an u b r iu m  short an d  small, 
oral tentacles divided about 8 times; gonads along less than ha lf  of rad ia l  canal, r ibbon-like an d  folded; 
abou t 40 tentacles in each m arginal group. — Jap a n .  ( M aa s  1909 p. 11, PI. 1 figs. 4, 5; U c i i id a  1925 p. 85 
fig. 11). Synonym Favonia nipponica K i s h i n o u y e  1910.

Köllikerina K r a m p  1939. Bougainvilliidae with eight groups of m arginal tentacles, all alike in structure; 
w ith  four oral tentacles dichotomously b ran ch ed ;  m arginal tentacles with or without adaxial ocelli. — Syno
nym  Köllikeria L. A g a s s i z  1862, preoccupied. Most of the specific charac ters  are variable. Discussion, see 
K r a m p , 1965 p. 2 0 .

Fig. 88. Bougainvillia bougainvillei (from H a h t l a u b ) .  Fig. 89. N em opsis dofleini (from U c h i d a ) .

Key to the sp ec ies o f  K ö llik erin a .
1. Stomach elongate, narrow, on a distinct, slender peduncle ................................................................................................  2

Stomach broad, more or less flat; peduncle, if present, low and wide1............... ...........................................................  3
2. Gonads interradial, sm ooth; m arginal bulbs each w ith 3-4 tentacles; umbrella d o m e-sh ap ed .............................elegans

Gonads perradial, horse-shoe-shaped, transversally folded; marginal bulbs w ith 11-13 tentacles; umbrella with
a large, conical, pointed apical projection carrying a large, orange patch a t u tm ost t i p ........................................... ornata

3. Gonads in terradial, smooth, w ith m edian incurvation ........................................................................................................  4
Gonads perradial, horse-shoe-shaped w ith concavity upwards, folded.............................................................................  5

4. Marginal bulbs small, triangular, w ith ocelli ............................................................................................................. octonemalis
Marginal bulbs linear; no o c e l l i .................................................................................................................................................... maasi

5. Gonads each w ith one median and 6-7 pairs of lateral folds; marginal bulbs kidney-shaped, each w ith 10-13
tentacles (in M editerranean and A tlantic waters only) .........................................................................................  fasciculata
Gonads each w ith one median and no more th an  3 lateral f o ld s .......................................................................................  6

6. Marginal bulbs triangular, half as broad as interspaces, each w ith 7-8 te n ta c le s .......................................  constricta
Marginal bulbs linear, broader th an  interspaces, in younger specimens confluent, each w ith 12-16 tentacles multicirrata

Köllikerina elegans ( M a y e r  1 9 0 0 ) .  3 - 7  m m  high, dome-shaped, sides almost vertical, walls moderately 
th ick; s tomach pear-shaped , small, on  a distinct, slender, conical peduncle ; gonads in terradial, sm ooth; 
oral tentacles divided three times, each tip with three small b ranches with nematocysts; m arginal tentacles 
stiff, curved upw ards, 4 in the perradial, 3 in the interradial groups; ocelli d a rk  brown.'-— India. Florida 
on the east coast of North America. ( M a y e r  1 9 1 0  p. 1 8 1 ,  PI. 3 8  fig. 1 2 7 ,  as Rathkea elegans; N a i r  1951  p. 55).

1 In bad ly  preserved specimens a gela tinous string, resembling a peduncle, m ay  be artificially produced.
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Köllikerina ornata  K r a m p  1 9 5 9 .  8 m m  h ig h ,  w i t h  l a r g e ,  c o n i c a l ,  a p i c a l  p r o j e c t i o n ,  p o i n t e d ,  w i t h  a  l a r g e  

o r a n g e  p a t c h  a t  u t m o s t  t i p ;  s t o m a c h  o n  a  s l e n d e r  p e d u n c l e ,  c o m p l e t e l y  c o v e r e d  b y  t h e  g o n a d s ,  w h i c h  a r e  

p e r r a d i a l ,  e l o n g a t e d  h o r s e - s h o e - s h a p e d ,  w i t h  o n e  m e d i a n  a n d  4 - 5  l a t e r a l  f o l d s ;  m o u t h  t u b e  l o n g  a n d  s l e n d e r ,  

n o  d i s t i n c t  l i p s ;  o r a l  t e n t a c l e s  d i v i d e d  5 - 6  t i m e s ;  m a r g i n a l  b u l b s  l i n e a r ,  s e p a r a t e d  b y  s p a c e s  h a l f  a s  w i d e ,

b

a c
F i g .  91.  K öllikerina ornata, m a n u b r i u m  a n d  g r o u p s  o f

F ig .  90 .  K öllikerina elegans ( f r o m  M a y e r ,  r e d r a w n  b y  1’ . W .) .  t e n t a c l e s  ( f r o m  K r a m p ).

F ig .  92 .  Köllikerina octonemalis ( f r o m  M a y e r ). Fig. 93.  K öllikerina maasi ( f r o m  B r o w n e , r e d r a w n  b y  1*. W.).

w i t h  1 1 - 1 3  t e n t a c l e s ,  e a c h  w i t h  a  r o u n d ,  d a r k - r e d  o c e l l u s ,  e a c h  b u l b  w i t h  t w o  b r i g h t  o r a n g e  a b a x i a l  s p o t s .  

—  C e y lo n .  ( K r a m p  1 9 5 9  6 p .  2 2 9 ,  fig. 6  a -c ) .

Köllikerina octonemalis ( M a a s  1 9 0 5 ) .  5 - 6  m m  h ig h ,  4 - 5  m m  w i d e ,  d o m e - s h a p e d ,  w i t h  t h i c k  w a l l s ,  b u l g i n g  

s i d e s  a n d  f l a t  t o p ;  s t o m a c h  u p o n  a  s h o r t ,  w i d e ,  c o n i c a l  p e d u n c l e ;  g o n a d s  i n t e r r a d i a l ,  d o u b l y  c le f t ,  s m o o t h ;  

o r a l  t e n t a c l e s  d i v i d e d  4 - 5  t i m e s ,  b a s a l  t r u n k  v e r y  s h o r t ;  m a r g i n a l  b u l b s  s m a l l ,  t r i a n g u l a r ,  w i t h  7 - 9  t e n t a c l e s  

i n  p e r r a d i a l ,  5 - 7  i n  i n t e r r a d i a l  g r o u p s ;  o c e l l i  b l a c k .  —  M a l a y a n  A r c h i p e l a g o .  ( M a a s  1 9 0 5  p .  12 ,  P I.  2 figs. 1 1 -  

1 2 ;  M a y e r  1 9 1 0  p .  1 80 ,  fig. 9 5 ,  a s  Rathkea octonemalis).
Köllikerina maasi ( B r o w n e  1 9 1 0 ) .  10  m m  h i g h ,  9  m m  w i d e ,  w a l l s  v e r y  t h i c k ;  n o  p e d u n c l e ;  s t o m a c h  l a r g e ,  

c r o s s - s h a p e d ;  g o n a d s  f o u r  m a s s e s  c o v e r i n g  n e a r l y  w h o l e  i n t e r r a d i a l  w a l l s  o f  t h e  s t o m a c h ,  s e p a r a t e d  p e r r a -
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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 m edian  one towards both sides; no ocelli. — Antarctic; Madagascar. 
( B r o w n e  1910 p. ‘22, PI. 4 figs. 1 -5 ;  V a n h o f f e n  1912 p. 361, PI. 25 fig. 2; K r a m p  1965 pp. 20, 21).

Köllikerinn constricta ( M e n o n  1932). 4 m m  high, pyriform, with a solid, gelatinous apex; m an u b r iu m  
low, on a short peduncle; gonads V-shaped, with one m edian and  three pairs of lateral folds; oral tentacles 
slender, divided 6-7  times; marginal bulbs triangular, ha lf  as broad  as interspaces, with 7-8  tentacles; ocelli 
large, round, reddish-brown. — M adras in In d ia ;  Ceylon; Banda Sea. ( M e n o n  1932 p. 11, PI. 2 fig. 11; 
K r a m p  1965 p p .  2 0 ,  22).

Fig. 94. K öllikerina constricta 
(from M enon).

Fig. 95. K öllikerina multicirrata  (from 
K ram p ,  redrawn by F. W.).

! CM

Fig. 90. Chiarella centripetalis 
(from Naumov).

Köllikerina m ulticirrata  ( K r a m p  1 9 2 8 ) .  5 - 6  m m  high an d  wide, with fairly thin walls; no peduncle ; sto
m ach  short; gonads perradial, V-shaped, each with one m edian an d  2 - 3  pairs  of lateral folds; oral tentacles 
divided 6 - 7  times, or more; m arginal bulbs linear, b roader than interspaces, in young specimens confluent, 
with 1 2 - 1 6  tentacles; ocelli large, round , reddish-brown. — Tropical Ind ian  Ocean from East-Africa to New 
Guinea. ( K r a m p  1 9 2 8  p. 5 1 ,  fig. 2 4 ;  K r a m p  1 9 6 5  pp. 2 0 ,  2 2 ) .

Chiarella M aa s  1 8 9 7 .  Bougainvilliidae with eight cleft tentacle clusters, so that the tentacles arise from 16 

epaule t-shaped m arginal swellings; oral tentacles dichotomously branched.
Chiarella centripetalis M aa s  1 8 9 7 .  1 5 - 2 5  m m  high, 1 0 - 1 5  m m  wide, dome-like, fairly thick at apex, bu t thin 

at m argin; eight adradial, lappet-like emarginations which alternate with the radial an d  interradial clusters 
of tentacles; s tomach barrel-shaped, shorter than  ha lf  of bell cavity; four oral tentacles divided 5 - 6  times; 
m arginal tentacles very short, up  to 40  or more tentacles on each double-epaulet; with adaxia l ocelli. — Gulf 
of California; Pacific coast of Mexico; Bering Sea and Oehotian Sea. ( M aa s  18 9 7  p. 15 ,  PI. 2 figs. 1 - 4 ;  B i g e 

l o w  1 9 4 0  p. 2 9 4 ,  figs. 11 , 1 2 ;  N a u m o v  1 9 5 6  p. 3 6  an d  1 9 6 0  p. 1 9 6 ,  PI. 2 9  fig. 3 ,  textfig. 8 2 ,  as Rathkea jasch- 
novi).

Family Pandeidae.
Anthom edusae with um brella  with or without an apical projection; large stomach usually without a pe

duncle; m outh  with four simple or crenulated  lips; with four (rarely eight) radia l canals, rarely with centri
petal canals; with simple or folded gonads situated adradiallv  or interradially on s tom ach walls, sometimes 
extending along radia l canals; with hollow marginal tentacles with tapering, conical basal bulbs, often 
laterally com pressed; tentacles without terminal nematocyst knob; with or without rud im entary  tentacles, 
warts or tentaculae; with or w ithout abaxial ocelli.

D ana-R eport No. 72, 1968 6
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K ey to  the gen era  o f  P an d eid ae rep resen ted  in  In d o-P acific  w aters.
1. W ith 8 simple radial canals..................................................................................................................................................  Octotiara

W ith 4 prim ary radial c a n a ls ......................................................................................................................................................... 2
2. W ith two simple and two bifurcated radial canals; tentacle bulbs develop into m e d u sa e .....................................Niobia

W ith four undivided radial c a n a ls ................................................................................................................................................  3
3. Tentacles w ith stalked nem atocyst knobs in greater p a rt of the ir leng th ......................................................................  4

Tentacles w ithout stalked nem atocyst knobs............................................................................................................................  5
4. Radial canals w ith long lateral diverticula; w ith numerous te n ta c le s ....................................................................Zanclonia

Radial canals w ithout lateral diverticula; w ith only four tentacles; exum brella w ith meridional lines of nem a
tocysts ..........................................................................................................................................................................................Urashimea

5. W ith a large, globular, adaxial protuberance containing nem atocysts inside the  base of each tentacle . .  Zancleopsis 
No such p ro tuberances...................................................................................................................................................................... 6

6. W ith only two well developed tentacles when a d u l t ...........................................................................................................  7
W ith four or more well developed tentacles when adult ..................................................................................................  10

7. W ith a well developed, broad gastric p e d u n c le ..............................................................................................................Stomotoca
W ithout a p e d u n c le ..........................................................................................................................................................................  8

8. Gonads on stom ach walls o n l y .......................................................................................................................  Amphinema
Gonads extending from m anubrium  outw ards along the  radial canals ........................................................................  9

9. Bell m argin w ith several tentaculae or rudim entary bulbs, each w ith an abaxial red ocellus . . Amphinema turrida 
No m arginal appendages between the four perradii (doubtful genus) ................................................................Dissonema

10. W ith oral arm ature  of sessile nem atocyst k n o b s .......................................................................................................Halimedusa
Mouth rim w ithout nem atocyst knobs.........................................................................................................................................  11

11. W ith 4 or 8 large tentacles and several small, solid, cirrus-like m arginal a p p e n d a g e s .......................................... 12
W ithout m arginal c i r r i ...................................................................................................................................................................... 13

12. Each cirrus placed beside a small m arginal w art w ith an abaxial ocellus; four interradial gonads, horse-shoe-
shaped, w ith diverging folds ............................................................................................................................................ Cirrhitiara
No m arginal w arts beside the cirri; gonads smooth, no o c e lli ....................................................................................... Halitiara

13. Gonads sm ooth; m outh w ith four simple lips ......................................................................................................................  14
Gonads folded or reticulate, or b o th ; oral lips more or less folded or c re n u la te d ....................................................... 16

14. No mesenteries; 4 tentacles, no m arginal ru d im e n ts ....................................................................................................  Protiara
Mesenteries well d ev e lo p ed .............................................................................................................................................................  15

15. Stomach cross-shaped in section; gonads ad rad ia l................................................................................................................Merga
Stom ach broad, quadrangular, its entire upper surface a ttached  to subum brella; gonads interradial, flat, covering 
lateral sides of s to m a c h ....................................................................................................................................................  Pandeopsis

16. Gonads reticulate, w ith isolated interradial pits, w ith or w ithout additional f o ld s ....................................................  17
Gonads w ithout isolated interradial pits, folds only ...........................................................................................................  19

17. Gonads altogether reticulate, w ithout surrounding f o ld s ...................................................................................................Pandea
Gonads combined folds and p i t s ..................................................................................................................................................  18

18. Gonads in eight vertical, adradial series of transverse folds, in terradial portion of stomach walls w ith isolated
pits ; no ocelli............................   Neoturris
Gonads m ainly in irregular, more or less vertical folds, surrounding a reticulate area; ocelli present . . . .  Catablema

19. Gonads interradial, horse-shoe-shaped, w ith diverging folds connected by an in terradial, transverse bridge . .  20
Gonads more or less irregular folds, m ainly vertical, w ithout a transverse bridge; stomach very broad, cruci
form, w ith perradial lobes closely connected w ith radial canals; large and small tentacles alternating . . .  Annatiara

20. W ith well developed mesenteries ..............................................................................................................................  Leuckartiara
W ithout m esen te rie s ............................................................................................................................................................... Halitholus

Halimedusa  B i g e l o w  1 9 1 6 .  Pandeidae with oral a rm ature  of sessile nematocyst knobs; s tom ach with 
four radia l extensions over a gelatinous gastric peduncle. (Systematic position uncertain).

Halimedusa typus B i g e l o w  1916. 16 m m  high, 13 m m  wide, walls thick, especially at apex; m an u b riu m  
on a broad, low peduncle, gastric p a r t  cruciform, its four rad ia l  folds clasp the peduncle; oral par t  also cruci
form, m outh  r im  studded with nematocyst knobs; gonads cover gastric par t  of m a n u b r iu m ; 4 perrad ial 
tentacles and  four interradial groups of 10-11 tentacles each, all with ocelli. — Vancouver Island. ( B i g e l o w  

1916 p. 91, PI. 1 figs. 1-9).
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Protiara  H a e c k e l  1 8 7 9 .  P andeidae with four well developed tentacles with hollow basal bu lbs;  w ith  four 
or eight longitudinal gonads on the in terradial sides of the stomach, sm ooth; four simple lips not folded nor 
crenula ted ; no mesenteries.

Protiara tropica B i g e l o w  1 9 1 2 .  9 m m  high and  wide, globular, thick walls; m an u b riu m  about ha lf  as 
long as bell cavity, m outh  quadratic ,  no lips, m argin  sm ooth; eight completely separated gonads along whole 
length of perrad ia l  corners of the stomach, sm ooth; four cylindrical tentacles; no ocelli. — Philippines; Kei 
Islands. ( B i g e l o w  1 9 1 9  p. 2 8 1 ,  PI. 3 9  figs. 1 - 4 ;  K r a m p  1 9 2 8  p. 5 4 ,  figs. 2 5 ,  2 6 ) .

Zancleopsis H a r t l a u r  1 9 0 7 .  P andeidae with a globular nematocyst knob inside the base of each tentacle; 
with four rad ia l  canals and  four perrad ia l,  hollow tentacles with or without lateral branches, each b ran ch  
as well as the tentacle itself with a term inal knob of nematocysts; tentacle bulbs with abaxia l ocelli; gonads 
adradial, simple or w ith vertical folds. — T he genus has formerly been referred to the Zancleidae. Discussion 
K r a m p  1 9 6 5  pp. 2 5  IT. The two Indo-Pacific species m ay  prove to be identical with the Atlantic Z. dichotoma 
( M a y e r  1 9 0 0 ) .

Fig. 97. Halim edusa typus  (from Fig. 98. Protiara tropica (from
B i g e l o w , r e d r a w n  b y  P. W.). K r a m p , redrawn b y  P. W.). Fig. 99.  Zancleopsis gotoi ( f r o m  U c h i d a ).

Zancleopsis gotoi U c h i d a  1 9 2 7 .  8  m m  high, 4  m m  wide, thick, rigid, with a solid apical projection; m a n u 
b r iu m  broadly  flask-shaped, gonads simple, smooth, m outh  without lips; tentacles short, two of them  sm aller 
th an  the others, with a small b u t  distinct term inal knob, bu t without lateral knobs or branches. -  J a p a n ;  East 
Australia; Nicobars; M adagascar. ( U c h i d a  1 9 2 7  a p. 2 0 4 ,  fig. 3 3 ,  as Cnidotiara gotoi n . s p . ;  K r a m p  1 9 6 5  p. 2 6 ) .

Zancleopsis tentaculata  K r a m p  1 9 2 8 .  Up to 2 5  m m  high an d  14 m m  wide, with a large apical projection; 
s tom ach cross-shaped, about ha lf  as long as bell cavity; gonads in vertical folds, m outh  with four faintly 
indicated lips; two long tentacles, opposite each other, each with 2 —3  knob-shaped  protuberances or short 
b ranches, and  two small tentacles terminating in a slight swelling. -  Kei Is lands;  Sam oa Islands. ( K r a m p  

1 9 2 8  p. 4 0 ,  figs. 1 4 - 1 8 ;  K r a m p  1 9 6 5  p. 2 7 ) .

Cirrhitiara H a r t l a u b  1 9 1 3 .  P andeidae with four or eight large tentacles a n d  a n u m b er  of rud im entary  
m arginal bulbs each of w hich  carries a lateral c irrus; all m arginal bulbs with ocelli; gonads interradial, 
horse-shoe-shaped with folds directed perrad ia lly ;  long mesenteries.

Cirrhitiara superba ( M a y e r  1 9 0 0 ) .  5 - 7  m m  high, with a well-developed apical projection; m an u b riu m  wide, 
four recurved, folded lips; gonads in terradial, horse-shoe-shaped with diverging folds; four broad , flat, 
smooth-edged rad ia l  canals  entering stomach by  four wide, funnel-like openings; four long, hollow, perrad ial 
tentacles laterally com pressed; 12 sm all rud im en tary  bulbs, each with a small, solid cirrus on one side; 
occasionally 8 tentacles an d  8 rud im en tary  bulbs; all m arginal bulbs with an abaxia l ocellus. — North-East 
Australia. F lorida; B aham as;  Brazil. ( M a y e r  1 9 1 0  p. 1 2 6 ,  PI. 27 fig. 8 ,  PI. 2 8  figs. 3, 4 ;  K r a m p  1 9 5 3  p. 2 6 7 ) .

6*



4 0

H alitiara  F e w k e s  1 8 8 2 .  Pandeidae with four rad ia l  canals; with four large, hollow perrad ia l  tentacles 
and  several intermediate small solid tentacles or tentaculae; no ocelli; gonads interradial, not folded; m outh 
a simple cruciform  opening.

Halitiara formosa F e w k e s  1 8 8 2 .  About 3 m m  high, pear-shaped , with solid apical projection; m an u b riu m  
pyriform, about ha lf  as long as bell cavity; four long, hollow an d  2 4 - 3 5  short, solid tentacles, tightly coiled, 
cirrus-like; no ocelli; gonads in terradial;  no mesenteries. — Tropical parts of the Indo-Pacific region; N. E. 
Pacific. Tortugas and  the Baham as. ( M a y e r  1 9 1 0  p. 1 0 7 ,  PI. 6  figs. 4 - 6 ,  PI. 13 ligs. 1, 2 as Protiara formosa; 
M e n o n  1 9 3 2  p. 7, Pi. 1 fig. 4; K r a m p  1 9 6 5  p. 2 7 ) .

Fig. 100. Zancleopsis tentaculata 
( f r o m  K r a m p , r e d r a w n  by  P. W.).

Fig. 101. Cirrhitiara superba 
(from M a y e r , redrawn by  P. YV.).

Fig. 102. Halitiara formosa 
(from M a y e r , redrawn by  P. YV.).

F ig . 103. N iobia dendrotentaculata (a f te r  M a y e r , from  B e r r i l l ). Fig . 104. Merga violacea (from  M a y e r ,  re d ra w n  b y  P . YY'.).
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Niobia M a y e r  1900. Pandeidae with four m ain  radia l canals, two of which bifurcate, so that six canals 
reach the ring canal;  gonads interradial, no mesenteries; m outh with four simple lips; the m arginal tentacles 
develop into m edusae b y  a peculiar process.

Niobia dendrotentaculata  M a y e r  1900. 4 m m  wide, ilatter than  a hem isphere ; 1‘2 tentacles; each bulb  
successively developed into a small m edusa. — T riv an d ru m  Coast, Ind ia ;  Vietnam. M editerranean; Tortugas, 
Florida and  the New England coast. ( M a y e r  1910 p. 187, PI. 19 figs. 1-5).

Merga H a r t l a u r  1913. Pandeidae with perrad ial edges of s tomach connected with radia l canals  by m esen
teries, usually long; with smooth gonads; with simple or faintly crenulated oral lips; with 4 -8  or more long 
tentacles and  as m an y  or more rud im en ta ry  bulbs or tentaculac; with or without ocelli.

Merga violacea ( A g a s s i z  &  M a y e r  1899). Up to 11 m m  high and  7 m m  wide, with thick walls an d  dom e
like apex; m an u b riu m  about half as long as bell cavity, cross-shaped in transverse section; mesenteries very 
long; gonads adrad ia l ,  sm ooth; four slightly crenulated oral lips; 8-12 long tentacles an d  24-36 rudim entary  
tentacles, all with ocelli. — Ind ia ;  Nicobars; V ietnam ; Sunda Strait; N. E. Australia; Fiji Is lands; Mexico 
Pacific; Chile. M editerranean; Florida an d  the B aham as. ( M a y e r  1910 pp. 119, 490, PI. 11 fig. 7, PI. 12 fig. 
1, as Pandea violacea; H a r t l a u r  1913 p. 249, fig. 209, as Merga violacea).

i>

Fig. 105. Pandeopsis ikarii ( f r o m  K r a m p ).

Pandeopsis K r a m p  1959. P andeidae with large stom ach with broad  base, perradial edges of s tom ach 
closely connected with the rad ia l  canals by long mesenteries; with smooth interradial gonads; m outh  with 
simple lips; several marginal tentacles an d  an about equal num ber of small rud im entary  bu lbs;  no cirri or 
tentaculae; all m arginal bu lbs  with abaxial ocelli.

Pandeopsis ikarii ( U c h i d a  1927). Up to 4.5 m m  wide, almost globular, jelly very thick; s tomach short and  
very broad, quadrangu lar ,  its entire u p p e r  surface attached to subum brella ;  m an u b riu m  about ha lf  as long 
as bell cavity; four simple oral lips; four interradial gonads, each like a Hat sheet, trapezoid, smooth; 8 -16  
tentacles, the bulbs with a broad , heart-shaped  base, no abaxial spu rs ;  8-12 small rud im entary  bu lbs;  in 
living specimens each gonad with 3 -4  small da rk -red  spots. — J a p a n ;  Gulf of S iam ; Jav a  Sea; Philippines; 
Kermadec Islands north of New Zealand. ( U c h i d a  1927 a p. 208, fig. 35, as Tiaranna ikarii; K r a m p  1959 a  p. 
232, fig. 7 a, b, as Pandeopsis scutigera; K r a m p  1965 p. 39).

Am phinem a  H a e c k e l  1879. Pandeidae never with m ore than  two opposite, perrad ia l tentacles; with 
m arginal warts  or tentaculae; without a gastric peduncle ; s tomach with b road  base, sessile; with or w ith
out mesenteries; m outh  with four simple lips; gonads adrad ia l or interradial or extending along rad ia l  canals;
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K ey to  the In d o-P acific  sp ec ies a f  A m p h in e m a .
1. Gonads folded, extending from adradial sides of stom ach outw ards along the  radial canals; um brella margin

w ith tentaculae ............................................................................................................................................................................  turrida
Gonads on stom ach o n ly .................................................................................................................................................................  2

2. Margin between tentacles w ith rudim entary w arts ...............................................................................................................  3
Margin between tentacles w ith small, solid ten tacu lae; gonads adradial, f o ld e d ......................................................... 4

3. Tentacles and m arginal w arts w ith orange-red ocelli; gonads in te r ra d ia l ..................................................................australis
W ithout ocelli; gonads a d ra d ia l .................................................................................................................................................. dinema

4. W ith a transparen t, jelly-like accessory bulb inside base of the  large te n ta c le s ................................................ physophorum
W ithout such accessory bulb .....................................................................................................................................................rugosum

Fig. 106. A m phinem a turrida  
(from M a y e r , redrawn b y  P. W.).

Fig. 107. A m phinem a australis 
( f r o m  M a y e r , r e d r a w n  b y  P. W.).

Fig. 108. A m phinem a dinema  
(from PI. Sh.).

Am phinem a turrida ( M a y e r  1 9 0 0 ) .  4 - 7  m m  high, som ewhat higher than  wide, w ith a conical, hollow 
apical projection; s tom ach pyriform, almost as long as bell cavity; four large, recurved, crinkled oral lips; 
gonads sac-like, folded, extending from ad rad ria l  sides of s tom ach outw ards along 3 / 4  length of the rad ia l  
canals; two long tentacles with elongated conical basal bulbs and  1 4  small, solid tentaculae, all with a red 
ocellus. — Mexico Pacific; Chile; Torres Strait; J ap a n .  F lorida an d  Baham as. ( B i g e l o w  1 9 0 9  p. 2 0 0 ,  PI. 7 

fig. 2, PI. 4 0  fig. 6, PI. 4 3  fig. 3, PI. 44 figs. 3 ,  4 ;  M a y e r  1 9 1 0  pp. 1 1 6 ,  4 9 0 ,  PI. 10 fig. 1, PI. 2 2  fig. 1, as Disso
nem a turrida).

Am phinem a australis ( M a y e r  1 9 0 0 ) .  3 m m  high, 2 .5  m m  wide, w ith a well-developed, sharp-pointed, 
solid apical projection; m an u b r iu m  urn-shaped , wide, four recurved lips; gonads interradial, complexly 
folded; two opposite tentacles with an  orange, abaxial ocellus; 4 - 6  rud im en ta ry  bulbs, one or two in each 
quad ran t .  — Pacific coast of Mexico. F lorida an d  the B aham as. ( B i g e l o w  1 9 0 9  p. 1 9 9 ,  PI. 7 fig. 5, PI. 38 

figs. 10 ,  1 1 ;  M a y e r  1 9 1 0  p. I l l ,  PI. 11 figs. 5, 6 ,  as Stomotoca octaedra).
A m phinem a dinema  ( P é r o n  & L e s u e u r  1809). Up to 6 m m  high an d  4m m  wide, w ith large, conical, 

solid apical projection; s tomach cross-like in section, flask-shaped, almost as long as bell cavity; four p ro 
minent, recurved  lips; gonads simple, ad rad ia l;  two long tentacles with large, elongated conical basa l  bulbs; 
14-24 sm all m arginal warts; no ocelli. — N. E. Austra lia; V ietnam ; India.  M editerranean; Gulf of Guinea;
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N. W .  E urope ;  North America from Florida to Cape Cod. ( M a y e r  1 9 1 0  p. 1 0 9 ,  PI. 9  figs. 8 - 1 0 ,  PI. 10 figs. 
1 - 4 ,  a s  Stomotoca dinema; R u s s e l l  1 9 5 3  p. 1 8 0 ,  PI. 10 figs. 1, 2 ,  4 ,  PI. 11 figs. 1, 3 ,  textfig. 8 9 ) .

Am phinem a physophorum  ( U c h id a  1 9 2 7 ) .  2 n u n  h i g h ,  1 .8  m m  w i d e ,  w i t h  b r o a d ,  p o i n t e d ,  s o l i d  a p i c a l  

p r o j e c t i o n ;  m a n u b r i u m  la r g e ,  f l a s k - s h a p e d ,  c r u c i f o r m ;  f o u r  r e c u r v e d  l i p s ;  g o n a d s  e ig h t ,  a d r a d i a l ,  t r a n s v e r s e l y  

f o l d e d ;  r a d i a l  c a n a l s  a n d  r i n g  c a n a l  b r o a d  a n d  j a g g e d ;  t w o  l a r g e  t e n t a c l e s  a n d  14 v e r y  s h o r t ,  s o l i d  t e n t a c u l a e ;

Fig. 109. A m phinem a physophorum  
( f r o m  U c h i d a , r e d r a w n  b y  1’. W.).

Fig.

no ocelli; inside base of each large tentacle a transparen t,  jelly-like accessory bulb. — China an d  southern 
Jap a n .  ( U c h i d a  1927 a p. 202, PI. 10 fig. 6 ,  as Stomotoca physophora; L i n g  1937 p .  352, fig. 1, as Stomotoca 
physophora).

Am phinem a rugosum  ( M a y e r  1900). 5 nini high, 3 m m  wide, with solid, elongated-conical or hem ispherical 
apical projection; s tom ach cross-shaped in section, flask-shaped, almost as long as bell cavity; four prom inent, 
recurved lips; gonads adrad ia l ,  with 3 -4  oblique folds; two long tentacles with large, elongated conical basal 
bu lbs;  16-24 small, solid tentaculae; no ocelli. — J a p a n ;  Chefoo, China; South China Sea; S um atra ;  east 
an d  north  of New Zealand; Madagascar. Adriatic Sea; N. W . E urope ; Caribbean Sea; North American 
coast from  Florida to Cape Cod. ( M a y e r  1910 p. 112, PI. 10 figs. 5, 6, PI. 11 figs. 1 , 2 ;  as Stomotoca rugosa; 
R u s s e l l  1953 p. 183, PI. 10 fig. 3, PI. 11 figs. 2, 4, textfig. 90 A, B.; K r a m p  1965 p. 29).

110. A m phinem a rugosum  (from PI. Sh.). Fig. 111. Dissonema saphenella ( f r o m  M a y e r ).
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Am phinem a  sp. B r o w n e  1 9 1 6 .  2 m m  high and  wide; small apical projection (? );  m anubrium  1 1/2 bell 
cavity; four small lips; gonads eight adradial, folded bands in upper  ha lf  of m an u b riu m , with few large eggs; 
two large, opposite tentacles; 10 small rud im entary  bu lbs;  no ocelli. — Amirante Islands, Ind ian  Ocean. 
( B r o w n e  1 9 1 6  p. 1 8 1 ) .  Systematic position uncertain.

Dissonema H a e c k e l  1 8 7 9 .  P andeidae with two opposite tentacles; without m arginal clubs; with abaxial 
ocelli; gonads extend from m an u b riu m  outwards along the radia l canals.

Dissonema saphenella H a e c k e l  1 8 7 9 .  6 m m  high, 4 m m  wide, pyriform ; thick, solid apex; m an u b riu m  
cylindrical, ha lf  as long as bell cavity; four short, crincled lips; gonads extended almost to ring canal;  two 
very long, opposite tentacles w ith  large, swollen, conical basal bulbs; two rud im en ta ry  bulbs; no clubs or 
cirri. Doubtful spec ie s .- - Australia. ( H a e c k e l  1 8 7 9  p. 126 , PI. 8  fig. 3 ;  M a y e r  1 9 1 0  p. 1 1 5 ,  fig. 6 2 ) .

Fig. 112. Stomotoca atra 
( f r o m  H a r t l a u b ).

Fig. 113. Stomotoca pterophylla 
( f r o m  U c h i d a ).

Stomotoca L. A g a s s i z  1862. Pandeidae with two opposite, perrad ia l  tentacles and  num erous m arginal 
w arts; s tom ach on a b road  peduncle, extending beyond bell cavity; gonads in eight adrad ia l  rows, well 
separated.

Stomotoca atra  L. A g a s s i z  1862. 20-25 m m  high, 22-23 m m  wide, bell-shaped; m outh-rim  smooth, not 
c renulated ; gonads simple, transverse folds; about 80 small rud im entary  tentacles. — Vancouver Island 
region, west coast of America. (A. A g a s s i z  1865 p. 168, figs. 271-273; B i g e l o w  1918 p. 370).

Stomotoca pterophylla  H a e c k e l  1879. Umbrella 10-12 m m  high, 20-30 m m  wide, somewhat conical, 
very thick a t aboral pole, usually with a sharply  pointed apex; s tom ach large, swollen; m outh  with four 
prominent, complexly crenulated lips; gonads complexly t ra n sv e rsa le  folded; two very long opposite ten 
tacles and  60-80 rudim entary  marginal warts; no ocelli. — Pacific coasts of Panam a, Colombia and Peru; 
Jap a n .  W est-Indies; Am erican coast from Florida to Gulf of Maine; B aham as;  Sargasso Sea; Gulf of Guinea, 
W est Africa. ( M a a s  1897 p. 11, PI. 1 figs. 1-9, as St. divisa n. sp .;  M a y e r  1910 p. 113, PI. 29 figs. 3 -5 , PI. 30 
fig. 7).

Octotiara K r a m p  1953. Pandeidae with eight simple rad ia l  canals; with or without a gastric peduncle ;  
with t ran sv e rsa le  folded gonads; w ithout mesenteries.

Octotiara russelli K r a m p  1953. Umbrella flatter than  a hem isphere, 7-11 m m  wide, sometimes with a large 
and  b road  gastric peduncle ; m an u b riu m  in its entire length with eight deep longitudinal furrow s; m outh 
tube long, with eight sharp  edges terminating in eight pointed lips; gonads along each of the eight perrad ial 
edges of the stomach, deeply transversally folded, each with 7-10 furrows; usually 8 large tentacles, but 
occasionally u p  to 32, and  about 64 small ru d im en ta ry  tentacles. In living specimens the walls of the stomach

Fig. 114. Octotiara russelli (from K r a m p , redrawn by  P. W.).
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between the gonads have a dark , almost black violet colour. — N. E. Australia; M alayan Archipelago; 
Ceylon; S. E. Africa. ( K r a m p  1953 p. 266, PI. 1 figs. 1-3 ; K r a m p  1959 5 p. 234, fig. 8 a-c, as 0 . violacea; K r a m p  

1965 p. 38, the two species united).

Halitholus H a r t l a u b  1913. P andeidae with large, dome-like apical projection; m an u b r iu m  cubical; 
gonads m ore or less horse-shoe-shaped, folded; m outh  r im  faintly crenulated ; radia l canals  com paratively 
narrow, not or very faintly jagged; no mesenteries; 4 or more tentacles.

K ey to  the sp ec ies o f  H a lith o lu s.

1. A bout 40 tentacles; no ocelli ..................................................................................................................................................  cirratus
4-8 tentacles, w ith o c e lli ...................................................................................................................................................................  2

2. Gonads w ith conspicuous horse-shoe-fold; ocelli s m a l l .......................................................................................................... pauper
Horse-shoe-fold of gonads fain tly  developed; ocelli l a r g e .........................................................................................  intermedius

7 - 1/

Fig. 115. Halitholus pauper 
( f r o m  H a r t l a u b ) .

Fig. 116. Halitholus cirratus 
(from PI. Sh.).

Fig. 117. Halitholus intermedius
(after  B r o w n e  &  K r a m p ,  redrawn by P. W.).

Halitholus pauper H a r t l a u b  1913. 10 m m  high, 9 n u n  wide, with a low, rounded  apical projection; m an u 
b riu m  half  as long as bell cavity; gonads with conspicuous horse-shoe-fold; 4 large perrad ia l  and  4 small 
in terradial tentacles, with small ocelli, and  a few very small rud im entary  bulbs. — J a p a n ;  S. W . K am chatka; 
Vancouver Island. Iceland, G reenland an d  arctic Canada. ( H a r t l a u b  1913 p. 272, figs. 223, 224; K r a m p  

1926 p. 71, PI. 2 figs. 1-3).
Halitholus cirratus H a r t l a u b  1913. 16 m m  high, 14 m m  wide, with large, globular apical projection; 

m an u b riu m  almost to velar level; about 40 tentacles; no ocelli. — Bering Sea; arctic circum polar. Baltic 
an d  Kattegat. ( H a r t l a u b  1913 p. 274, figs. 225-234; K r a m p  1926 p. 74, PI. 2 fig. 4).

Halitholus intermedius ( B r o w n e  1902). 9-10 m m  high, 7 m m  wide, with large, conical apical projection; 
m an u b riu m  1/2-2/3 as long as bell cavity; in terradial horse-shoe fold merely indicated; 4 large perrad ia l  an d  
4 smaller in terradial tentacles, 8 adrad ia l  bulbs, all with conspicuous ocelli; also a variable  n u m b er  of minute 
bulbs. — Falk land  Islands; South Africa. ( B r o w n e  & K r a m p  1939 p. 288, PI. 14 fig. 7, PI. 16 figs. 1, 2).

Leuckartiara  H a r t l a u b  1913. P andeidae  usually  with an  apical projection of varying shape; with large 
stomach attached to rad ia l  canals  by mesenteries; m outh  with m uch  folded or crenulated lips; gonads inter- 
radial, horse-shoe-shaped, with folds directed perrad ia lly ;  rad ia l  canals  b road  and  ribbon-like, often with 
jagged edges; with num erous tentacles with  elongated, laterally compressed basal bu lbs;  with or without 
ocelli; often with rud im en tary  tentacles.
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K ey to  the In d o-P acific  sp ec ies o f  L eu ck a rtia ra .
1. Exum brella w ith narrow, longitudinal canals extending from abaxial side of the tentacle bulbs far upwards

towards a p e x .........................................................................................................................................................................................  2
No longitudinal canals in e x u m b re lla ............................................................................................................................................ 3

2. W ith four large perradial and 8-12 smaller tentacles of varying size; no d istinct apical projection; horse-shoe
fold in upperm ost p a rt of g o n a d s .................................................................................................................................................. zacae
W ith only four, perradial tentacles and some m inute ten tacu lae; with conical apical projection; transverse 
bridge in middle p a rt of gonads ............................................................................................................................................gardineri

3. W ith 8 large tentacles and 8 small adradial, filiform tentacles, their proxim al p a rt adnate to umbrella margin
and continued upwards on exuinbrella; no apical p ro je c tio n ..............................................................................................annexa
All tentacles issue from umbrella m argin; apical projection well d e v e lo p e d ....................................................................  4

4. W ith ten tacu lar rudim ents between the large tentacles .....................................................................................................  5
All tentacles of equal structure ......................................................................................................................................................  6

5. R udim entary  tentacles club-shaped ...................................................................................................................................... octona
R udim entary tentacles cirrus-like .......................................................................................................................................  hoepplii

6. About 40 tentacles of varying size, w ith abaxial spurs; w ith o c e ll i ...................................................................................nobilis
100 or more densely crowded tentacles w ithout abaxial spurs; w ithout ocelli ..................................................  breviconis

Leuckartiara zacae B i g e l o w  1940. 21 m m  high, 18 miri w ide; exum brella  with longitudinal ribs above 
the tentacles, each containing a narorw  canal; m an u b r iu m  large, more than  2/3 as long as bell cavity, m outh 
r im  complexly folded; gonads complexly folded, the two adrad ia l  parts  connected in upperm ost par t;  4 
large perrad ia l tentacles and  in each q u ad ran t  2 -3  other well-developed tentacles; 1-3 rud im entary  knobs 
between successive tentacles; all with ocelli. — Gulf of P an am a ;  Chile; S um atra ;  M ozambique Channel. 
B i g e l o w  1940 p. 284, figs. 3 -5 ;  K r a m p  1965 p. 33).

Leuckartiara gardineri B r o w n e  1 9 1 6 .  6  m m  h i g h ,  3 .5  m m  w i d e ,  w i t h  t h i n  w a l l s  a n d  a  c o n i c a l  a p e x ;  c x u m -

Fig. 118. Leukartiara zacae 
( f r o m  B i g e l o w ).

F'ig. 119. L euckartia ra  gardineri
(from B r o w n e ,  redraw n by 1’. W.).

F ig . 120. L eu cka rtia ra  annexa
(from K ramp, redraw n b y  P. W.).
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lirella with four perrad ia l,  longitudinal canals  extending from tentacle bu lbs  nearly lo apex; m an u b riu m  
nearly  to velar level, mouth large, folded; gonads adradial, folded, connected by bridge in m iddle p a r t ;  4 

long perrad ia l  tentacles and minute, thin inter- and  adrad ia l  tentaculae, with oce ll i .— East-Africa; South 
China Sea; N. E. Australia; central North Pacific. ( B r o w n e  1 9 1 6  p. 1 8 1 ,  PI. 3 9  lig. 4 ;  K r s m p  1 9 6 5  p. 3 2 ) .

L euckartiara  a n n exa  K r a m p  1 9 5 7 .  11 m m  high and  9  m m  wide, dome-shaped, without an apical projection, 
walls fairly th in ; s tomach very large, in u p p er  ha lf  connected with rad ia l  canals; gonads typical, on  whole 
surface of s tomach, the transverse bridge in middle part  of s tom ach wall; 8 large tentacles with large, elong
ated basal bulbs, each with a short abaxial spu r;  also 8 small adrad ia l tentacles without basal swelling, their 
proximal part  narrow, adnate  to um brella  margin an d  continued upw ards  on exum brella , from where a

m

Fig. 121. Leuckartiara octona 
(from PI. Sh.).

short filiform tentacle projects upw ards  and  outwards; moreover 16 minute rud im entary  m arginal bulbs. 
— East-Africa; S um atra ;  off southern J a p a n ;  east of Australia; Rarotonga in Polynesia. ( K r a m p  1 9 5 7  pp. 16, 

9 6 ,  1 0 5 ,  PI. 2 figs. 5, 6 ;  K r a m p  1 9 6 5  p. 3 1 ) .

Leuckartiara  octona  ( F l e m i n g  1823). Up to 20 n u n  high, higher than wide, with conical or spherical apical 
projection, lateral walls thin; m an u b riu m  broad, of varying length; gonads typical, on whole surface of sto
m ach ;  radia l canals with smooth or slightly jagged edges; mesenteries along about half the length of the 
s tom ach; tentacles 12-24, usually 16, each with a pronounced  abaxial spur, and  16 or more rudim ents, 
which are club-shaped; tentacle bulbs and  rudim ents  with red ocelli. -  Almost cosmopolitan in temperate, 
an d  tropical coastal waters. ( H a r t l a u b  1913 p. 285, figs. 239-253; R u s s e l l  1953 p. 188, PI. 11 figs. 5, 6, 
PI. 12 fig. 3, PI. 31, textfigs. 91-96; K r a m p  1965 p. 30).

L euckartiara  hoepplii H su 1928. 14-15 m m  high, 7-8  m m  wide, w ith a large, globular apical projection
7-8  m m  high and  wide; s tomach wide, lips complexly folded, crenated  and  recurved; 8 well developed 
tentacles with abaxial spurs, without ocelli; about 24 very short rud im entary  tentacles with ocelli, each with 
a small m edian  cirrus. — N icobars; V ietnam ; Philippines; China and  southern Jap a n .  ( B i g e l o w  1919 p. 
282, PI. 39 figs. 5, 6, as L euckartiara  o c to n a ; H su  1928 pp. 1-7, figs. 1-4 ; K r a m p  1965 p. 32).

L euckartiara  nobilis H a r t l a u b  1913. Up lo 27 m m  high and  20 m m  wide, apical projection well developed; 
m an u b riu m  large; lips complexly folded; mesenteries along half length of s tom ach; gonads typical, covering 
whole walls of s tom ach; rad ia l  canals broad, with short lateral diverticula; ring canal narrow , smooth; 
abou t 40 tentacles of different size, none perm anently  rud im entary ; spurs faintly developed; no club-shaped

Fig. 122. Leuckartiara hoepplii Fig. 123. Leuckartiara nobilis
(from Hsu) .  (from PI. Sh.).
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m arginal rud im ents ;  ocelli da rk  red. — Off southern J a p a n ;  Vancouver Is land; north of Alaska. Northern  
Atlantic; M editerranean. ( H a r t l a u b  1913 p. 308, figs. 257-260; R u s s e l l  1953 p. 195, PI. 12 fig. 4, textfig. 
97; K r a m p  1965 p. 31).

Leukartiara breviconis ( M u r b a c h  & S h e a r e r  1902). Up to 45 m m  high an d  35 m m  w ide; apical projec
tion low and  rounded ;  m an u b riu m  broad , m ore than  h a lf  as long as bell cavity; lips crenulated; gonads horse- 
shoe-shaped with horizontal folds, usually only in u p p er  h a lf  of m an u b r iu m ; rad ia l  canals  jagged, ring 
canal broad , sm ooth; 100 or m ore tentacles, densely crowded, fully developed alternating with sm aller ones; 
bu lbs  laterally compressed, grasping margin, b u t  w ithout true abaxial sp u r ;  no ocelli. — J a p a n ;  Ochotian 
Sea an d  Bering Sea; Vancouver Is land; north of Alaska. North-western E urope ; Iceland; W est Greenland; 
H udson Strait. ( M u r b a c h  &  S h e a r e r  1902 p. 73, as Turris breviconis; H a r t l a u b  1913 p. 304, figs. 254-256, 
as Leuckartiara brevicornis; R u s s e l l  1953 p. 198, PI. 12 fig. 2, textfigs. 99, 100). The nam e has frequently 
been misinterpreted as brevicornis.

Fig. 124. Leuckartiara breviconis (from PI. Sh.). Fig.  125. A nnatiara  affin is  (from PI. Sh.).

A nnatiara  R u s s e l l  1940. P andeidae without apical projection; exum brella  w ith  nematocyst t racks;  m a n u 
brium  broad , cruciform, the four large lobes closely connected with the proxim al ha lf  or m ore of the four 
rad ia l  canals; gonads interradial, with several folds; m outh  very broad , cruciform, with folded m argin; 
with several tentacles of two sizes, regularly alternating.

A nnatiara affinis ( H a r t l a u b  1913). Up to 23 m m  high an d  wide, bell-shaped, jelly thick, no apical p ro 
jection, exum bre lla  with num erous m eridional nematocyst tracks; m an u b r iu m  very broad , cruciform, its 
four perrad ia l  lobes all over closely connected with the rad ia l  canals ;  m outh  very wide, cruciform, with folded 
m arg in ; gonads in irregular vertical folds on whole walls of s tom ach; u p  to 44 (usually 32) large tentacles 
with laterally compressed basa l  bu lbs  clasping um brella  margin, bu t without true abaxia l spurs, alternating 
with as m any  very small tentacles, all with an  abaxia l ocellus. (T he  nematocyst tracks an d  the ocelli m ay be 
difficult to see). -  East of Australia an d  north  of New Z ea land ; central Ind ian  Ocean; S. E. of Ceylon. Atlantic 
Ocean between 60° N. and  the equator;  S .W . Africa. In  deep water. ( H a r t l a u b  1913 p. 269, figs. 220, 221, as 
Tiaranna affinis; R u s s e l l  1953 p. 200, textfigs. 101-103, as A nnatiara affinis; K r a m p  1965 p. 34).

Neoturris H a r t l a u b  1913. P andeidae with apical projection varying m uch  in shape and  size, sometimes 
m uch reduced ; m an u b riu m  large an d  wide, with well developed mesenteries; gonads in eight adrad ia l  series 
of transverse folds directed in te rrad ia l ly ; interradial portion of s tom ach with isolated pits of gonads; with 
eight or m ore hollow tentacles with laterally compressed basa l  bu lbs;  w ithout rud im en tary  tentacles or m a r
ginal warts.

K ey to  the sp ec ies o f  N e o tu rr is .

1. W ith an apical canal in a pointed apical projection; w ith only 8 or 12 tentacles; exum brella w ith 8-12 narrow,
light-coloured meridional l in e s ...................................................................................................................................................... papua
W ithout an apical canal; w ithout light-coloured lines on exumbrella ............................................................................  2
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2. Transverse folds of gonads irregular, usually w ith numerous papillae; about 32 short tentacles w ithout distinct 
abaxial spurs; edges of radial canals almost sm ooth; lips and stomach walls between gonads pink in newly preserv
ed specimens ................................................................................................................................................................................  pelagica
Adradial series of gonads regularly transversally  folded ....................................................................................................  3

3. W ith about 16 large and 5 interm ediate tentacles w ith laterally  compressed bulbs, each with an abaxial pore, 
and about 40 very small tentacles w ith scattered granules of pigm ent; radial canals w ith glandular diverticula fontata 
All tentacles of equal structure, basal bulbs w ithout abaxial p o r e s ...................................................................................  4

4. W ith 38 tentacles of varying size; radial canals alm ost s m o o th ..................................................................................... crockeri
W ith numerous tentacles, more th an  60 when adult ........................................................................................................... 5

5. Apical projection slender and pointed; gonadial pits faintly developed; edges of radial canals almost sm ooth;
up to  120 tentacles ...................................................................................................................................................................  bigelowi
Apical projection, if present, rounded; interradial gonadial pits numerous and well developed; radial canals 
broad, w ith lateral diverticula; 60-80 te n ta c le s ....................................................................................................................pileata

Fig. 126. Neoturris papua  Fig. 127. Neoturris pelagica Fig. 128. Neoturris fontata
( f r o m  U c h i d a ) .  ( f r o m  F o e r s t e r ) .  ( f r o m  B i g e l o w ,  r e d r a w n  by  P. W.).

Neoturris papua  ( L e s s o n  1 8 4 3 ) .  11 n u n  high, 6 .2  nun  wide (or larger), th in  walls; a small, conical apical 
projection with an  apical canal;  8-12 narrow , light lines on exum brella ; m an u b riu m  wide, lips considerably 
frilled; gonads in series of transverse folds separated  in the interradii;  rad ia l  canals wide, with smooth edges, 
ring canal stout; 8-12 tentacles, the perrad ia l  larger than  the others; oral lips p ink  in preserved specimens, 
— W idely  d istributed in the coastal waters of the tropical parts of the Indo-West-Pacific Region from East 
Africa and  Arabia to southern J a p a n  an d  the Polynesian Islands; East Australia. ( U c h id a  1 9 2 7  a  p. 2 1 0 ,  fig. 
3 6 ;  R a n s o n  1 9 2 9  pp. 2 0 9 - 2 1 5 ,  one fig.; K r a m p  1 9 6 5  p. 3 6 ) .

Neoturris pelagica ( A g a s s i z  & M a y e r  1902). Up to 25 m m  high and  17 m m  wide, distinctly higher th an  wide; 
M anubr ium  large, lips complexly folded; gonads irregularly transversally folded, usually  with num erous 
papillae ;  interradial areas with num erous pits; rad ia l  canals  broad , their margin smooth or som ewhat jagged; 
about 32 short tentacles with large, conical bulbs slightly laterally compressed, b u t  w ithout a distinct abaxial 
spu r;  lips an d  s tom ach walls between gonads p ink  in fresh or newly preserved specimens. — Vancouver 
Is land; off California; east of J a p a n ;  S. E. Australia. ( A g a s s i z  & M a y e r  1902 p. 142, PI. 1 fig. 2, as Turris 
pelagica; F o e r s t e r  1923 p. 243, PI. 2 fig. 4; K r a m p  1965 p. 34).

Neoturris fon ta ta  ( B i g e l o w  1909). 22 m m  high, higher than  wide, a low dome-like apical projection; 
m an u b riu m  long, lips complexly folded; rad ia l  canals  wide, with g landular diverticula throughout their 
length; ring canal som ewhat jagged; 16 large, 5 intermediate an d  about 40 small tentacles; large tentacles 
with com pressed basal bulbs with abaxial spurs;  small tentacles with scattered granules of p igm ent; each 
large bulb with an  abaxia l pore. Observed only once. — California. ( B i g e l o w  1909 p. 209, PI. 39 fig. 8 ,  

PI. 42 figs. 5-11, as Turris fontata).

D ana-R eport No. 72, 1968 7
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Neoturris crockeri B i g e l o w  1940. 28 m m  high, 32 m m  wide, walls thin, no apical projection; m an u b riu m  
almost as long as bell cavity, mesenteries in upper  half; rad ia l  canals b road ,  with nearly smooth edges; 38 
tentacles of various sizes, no additional bulbs, basal bulbs compressed, clasping the um brella  m argin; m an u 
b riu m  with a dense reddish-chocolate hue. P robably  bathypelagic. Description based on a single, fragmentary 
specimen. — Gulf of Panam a. ( B i g e l o w  1940 p. 287, figs. 6-10).

Neoturris bigelowi K r a m p  1959. Umbrella higher than  wide, up  to 21 m m  wide; s imilar to N . pileata, but 
apical projection slender an d  pointed, the ro u n d  pits in the interradial walls of s tomach faintly developed, 
edges of rad ia l  cenals almost smooth even in large specim ens; the n u m b er  of tentacles am ounts to 120. — M ada
gascar; Ceylon; S um atra ;  Philippines; Fiji Islands. ( B i g e l o w  1919 p. 285, as N. pileata; K r a m p  1965 p. 35).

Neoturris pileata  ( F o r s k â l  1 7 7 5 ) .  Up to 2 5  m m  wide an d  4 0  m m  high, w h en  the apical projection is well 
developed, bu t it is sometimes m uch  reduced ; m an u b riu m  large an d  broad , m outh with complexly folded

Fig. 129. N eoturris crockeri 
( f r o m  B i g e l o w ).

Fig. 130. Neoturris bigelowi 
( f r o m  B i g e l o w , r e d r a w n  b y  P.  W.). Fig. 131.  Neoturris pileata  ( f r o m  H a k t l a u b ).

an d  crenulated  lips; gonads in num erous round  pits on interradial sides of s tomach between ad rad ia l  series 
of transverse folds; mesenteries along proxim al ha lf  of the perrad ia l  edges of s tom ach; rad ia l  canals  broad, 
with short, sometimes branches lateral diverticula; ring canal sm ooth; u p  to 90, usually  60-80 tentacles, 
densely crowded, with laterally compressed basal bulbs w ithout conspicuous abaxial spu rs ;  no ocelli. — East
ern Atlantic from Iceland to S. W . Africa; M editerranean. A doubtful record  from Vancouver Island, Pacific 
coast of North America. ( H a r t l a u b  1913 p. 326, figs. 270-281; R u s s e l l  1953 p. 203, PI. 12 fig. 1, textfigs. 
104-106).

Catablema H a e c k e l  1879. P andeidae with large apical projection; with num erous  tentacles; no gastric 
peduncle ; s tom ach large, with b road  base, with four short mesenteries; m outh-rim  with four large, crenulated 
lips; rad ia l  canals  broad, denticulated; gonads b roadly  separated in perradials , reticular, with irregular folds 
issuing from the perrad ia l  sides; with ocelli.

Catablema vesicarium  (A. A g a s s i z  1862). Up to abou t 25 m m  wide, 30 m m  high including the large, glo
bu lar  apical projection; gonads in irregular folds, oblique in lateral parts, almost perpend icu lar  in middle 
part  of each gonad, with densely reticulate surfaces; free portion of rad ia l  canals  comparatively long; about 
32 tentacles. — Arctic waters; in the Pacific penetrating southw ards to Vancouver an d  the Kurilc Islands, in 
the Atlantic to northern  Norway and  to Cape Cod on the Am erican coast. ( H a r t l a u b  1913 p. 321, figs. 263- 
267).

Catablema m ulticirratum  K i s h i n o u y i -: 1910. Up to 30 m m  high an d  35 m m  w ide; with large apical projection; 
gonads predom inan tly  in vertical folds, faintly reticulate; free portions of rad ia l  canals very b road  and  short; 
100-155 tentacles. —--Northern J a p a n  to Alaska. West coast of Greenland. ( B i g e l o w  1913 p. 19, PI. 1 figs. 4-7).
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Pandea L e s s o n  1 8 4 3 .  Pandeidae with or without apical projection; gonads reticulate, at first in the adradii 
and  eventually encircling the stomach, forming complex netw ork; lips wide an d  folded; rad ia l  canals  ribbon- 
like; with long mesenteries; with m ore  than  8 tentacles.

Pandea conica ( Q u o y  & G a i m a r d  1 8 2 7 ) .  Up to 21 m m  high an d  10 nun wide; with a conical apex at the 
end  of which there is a peculiar thickening of the ec toderm ; exum brella  with longitudinal ribs and  ridges; 
m an u b riu m  about ha lf  as long as bell cavity, with short m outh tube and  folded lips; radia l canals  fairly 
narrow , smooth, mesenteries long; 1 6 - 2 4  tentacles with laterally compressed basal bulbs, each with an a b 
axial ocellus. — East Africa; Ceylon; Philippines; East Australia and  New Z ea land ; Roratonga in Polynesia; 
Vietnam to J a p a n ;  central North Pacific; California. Atlantic Ocean from B erm uda to Patagonia and  from the

Fig. 133. Catablema multicirrala  
( a f t e r  B i g e l o w , f r o m  H a r t l a u b ).

Fig. 132. Catablema vesicarium  
(from PI. Sli.). Fig. 134. Pandea conica (from 1*1. Sli.).

Azores to South Africa; M editerranean. ( M a y e r  1910 p. 118, fig. 63; H a r t l a u b  1913 p. 338, figs. 286, 287; 
R u s s e l l  1953 p. 207, figs. 107-110; K r a m p  1965 p. 40).

Pandea rubra B i g e l o w  1913. Up to 75 m m  high and  wide, with fairly thin and  soft walls, no apical p ro 
jection; m an u b r iu m  wide, h a lf  as long as bell cavity, attached to radia l canals for 4/5 of the length of the radia l 
canals; m outh-rim  cruciform, very complexly folded; gonads close network on entire interradial areas; 
radia l canals  jagged ; up  to 25 tentacles with large, conical bulbs, not compressed. Subum brella ,  m anubrium , 
velum and  tentacles deep brownish-red. — Sea of Okhotsk and  K am chatka; North-East Pacific and  central 
North Pacific; Ind ian  Ocean near  Ceylon; Ind ian  and  Atlantic portions of antarctic seas. North Atlantic west 
of British Isles; B erm uda. Mainly in deep water. ( B i g e l o w  1913 p. 14, PI. 2 figs. 1 -7 ; R u s s e l l  1953 p. 211, 
figs. I l l ,  112; K r a m p  1965 p. 41).

Pandea m inim a  v o n  L e n d e n f e l d  1884. 3 nun  high, 2 nun  wide; exum brella with 8 ad rad ia l  lines of 
nematocysts; m an u b riu m  slender, h a lf  as long as bell cavity, four small lips; four longitudinal gonads, narrow  
a n d  smooth; 8 tentacles. Doubtful species. — New South Wales, Australia. ( L e n d e n f e l d  1884 p. 916, PI. 
42 figs. 10-12).

Pandea sp. B r o w n e  1916. Young stage; exum brella  with conspicuous longitudinal ridges of nematocysts 
above all tentacles and  bulbs, the perrad ia l  ridges extending to sum m it; gonads not yet developed; 4 perrad ial 
and  4 interradial tentacles and  8 adrad ia l  bu lbs  in state of development; ocelli present. — Chagos Archipe
lago, Ind ian  Ocean. ( B r o w n e  1916 p. 182).

Zanclonia  H a r t l a u b  1913. P andeidae with long transversal diverticula on both sides of the four radial 
canals; with several tentacles provided with num erous stalked nematocyst knobs on their adaxia l side.
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Zanclonia weldoni ( B r o w n e  1910). Up to 36 m m  high, bell-shaped, with thick walls and  a rounded  su m 
m it; s tomach large an d  globular, half as long as bell cavity; m outh  large with folded lips; gonads in eight 
longitudinal rows of transverse folds; four b road  rad ia l  canals  with abou t 20 pairs  of long diverticula at 
right angles to the rad ia l  canals; 24-32 long tentacles, each with an adaxia l scries of filaments with nem ato
cysts. — Antarctic, circum polar. ( B r o w n e  1910 p. 13, PI. 1 figs. 1-5, as Catablema w eldoni; H a r t l a u b  1913 
pp. 313, 348, figs. 261, 262; K r a m p  1957 p. 18).

Urashimea K i s h i n o u y e  1910. P andeidae with four rad ia l  canals, with four hollow tentacles with num erous 
stalked nematocyst knobs on their whole surface; exum brella  with several m erid ional nematocyst tracts; 
oral lips with nematocysts.

Urashimea globosa K i s h i n o u y e  1910. Up to 16 m m  high, slightly higher than  wide, bell-shaped or g lobular; 
exum brella  with num erous (up  to about 36) m criodinal lines of nematocysts; m an u b riu m  short, four-sided,

Fig. 135.  Pandea rubra, m a n u b r i u m  Fig. 136.  Zanclonia weldoni Fig. 137.  Urashinea globosa
( a f t e r  B igf . i.o w , f r o m  H a r t l a u b ). ( a f t e r  B r o w n e , f r o m  H a r t l a u b ). ( f r o m  U c h i d a ).

four frilled lips with nematocysts; gonads 8-16 sac-like p ro tuberances  in walls of s tom ach; four long tentacles 
with num erous stalked nematocyst knobs in their entire length; w ith  abaxial ocelli. — J a p a n  an d  Saghalin; 
Amoy in China. ( K i s h i n o u y i - :  1910 p. 27, PI. 5 figs. 27-29 ; U c h i d a  1927 a p. 218, PI. 10 fig. 8, textfig. 34; 
U c h i d a  &  N a g a o  1961 pp. 200-204, figs. 1-7).

Family Calycopsidae.
A nthom edusae without apical projection; without gastric peduncle ; m outh  with four simple or crenulated 

lips; with simple or folded gonads on stom ach walls; with four or eight simple or b ran ch ed  rad ia l  canals; 
with or without centripetal canals; with eight or m ore hollow m arginal tentacles without basal swellings and 
each terminating in a large nematocyst cluster; with or w ithout rud im en tary  or dw arf  tentacles; without 
(rarely  w ith) ocelli.

K ey to  th e gen era o f  C alycopsidae.
1. W ith centripetal canals, blind or joining base of stom ach ............................

W ithout centripetal c a n a ls .........................................................................................
2

3
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2. All tentacles hollow, nem atocysts only in the term inal knob ................................................................................ Calycopsis
Two kinds of tentacles: large, hollow, w ith rings of nem atocysts and a term inal knob, and small, solid, w ithout 
term inal k n o b .............................................................................................................................................................................. Eumedusa

3. Radial canals simple, unbranched, gonads smooth .............................................................................................................  4

Radial canals branched, gonads fo lded.........................................................................................................................................  5

4. W ith eight radial canals; tentacles w ith abaxial, basal o c e ll i .................................................................................. Bythocellata
W ith four radial canals; no o c e ll i ........................................................................................................................................Heterotiara

5. R adial canals bifurcated (some few additional branches may occur as ab n o rm alities)........................................... Bythotiara
R adial canals branching repeatedly a t  various le v e ls ....................................................................................................  Sibogita

Heterotiara M aa s  1 9 0 5 .  Calycopsidae with four simple radia l canals; without centripetal canals; gonads 
purely interradial, without transverse folds; w ithout secondary tentacles.

Heterotiara anonym a  M a a s  1 9 0 5 .  Up to 2 2  m m  high and  2 0  m m  wide, with thick walls ; 8 - 1 2  tentacles. 
— Near the Seychelles in Ind ian  O cean; M alayan Archipelago; North Pacific north  of 5 0 °  N.; coast of Peru.

F ig . 138. H e te ro tia ra  a n o n ym a  
(a f te r  B ig e lo w ,  from  H a r t l a u b ) .

F ig . 139. H ete ro tia ra  m in o r  (from  V a n h o f f e n ) . F ig . 1 10. B yth o c e lla ta  c ru c ifo rm is
(fro m  N a ir ).

S. E. Africa. W a rm  central par t  of the Atlantic Ocean. ( B i g e l o w  1909 p. 216, PI. 41 figs. 12, 13; Kiiamp 1965 
p. 41).

Heterotiara m inor V a n h o f f e n  1911. Up to 12 m m  high and  10 m m  wide, with  thick walls; 16-24 tentacles. 
— Generally distributed in coastal waters from East Africa to the M alayan Achipelago an d  to the Philippines 
an d  Form osa, New Guinea an d  N. E. Australia. ( V a n h o f f e n  1911 p. 212, PI. 22 fig. 5, textfig. 8 ;  B i g e l o w  
1919 p. 287, PI. 39 fig. 9, PI. 40 figs. 2 -4 ;  K r a m p  1965 p. 42).

Bythocellata  N a i r  1951. Calycopsidae with eight separate unb ranched  rad ia l  canals ;  w ithout centripetal 
canals; with rows of nematocysts on exum bre lla ; gonads in terrad ia l;  tentacle bases with abaxia l ocelli; 
without secondary tentacles.

Bythocellata cruciformis N a i r  1951. 4 m m  high, 3.5 m m  wide, with thin walls; exum brella  with eight m eri
dional rows of nematocysts; eight straight, fiat rad ia l  canals with smooth edges; m an u b riu m  h a lf  as long as 
bell cavity, m outh  cruciform ; four interradial gonads, p robably  sm ooth; eight stiff, hollow tentacles with 
incomplete rings of nematocysts, without basal bulbs, bu t each with an abaxial, red ocellus. — T rivandrum  
Coast, India. ( N a i r  1951 p. 56, PI. 1 figs. 4 ,  5).

Eumedusa B i g e l o w  1 9 2 0 .  Calycopsidae with prim arily  four unbranched  rad ia l  canals  an d  with four (or 
more?) centripetal canals arising from the ring canal;  gonads folded; w ith two kinds of tentacles, large hollow 
tentacles with rings of nematocysts a n d  a term inal knob, and  small solid tentacles without a term inal knob.

Eumedusa birulai ( L i n k o  1 9 1 3 ) .  Up to 13 m m  high and  10 m m  w ide; gonads irregularly folded; four inter- 
rad ia l  centripetal canals, blind in young specimens, joining base of s tomach in adult;  8  or 16 long tentacles,

D ana-Ilepo rt No. 72, 1968 8
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hollow, with a term inal knob of nematocysts; num erous small; solid tentacles without term inal knob. — 
Arctic, from Barents Sea to Alaska. ( L i n k o  1913 p. 8, PI. 1 figs. 5, 6, as Sibogita b irulai; B i g e l o w  1920 p. 7, 
PI. 1 figs. 4, 5 ,  PI. 2 figs. 1, 2, as Eumedusa similis-, K r a m p  1961 p. 122, bibliography).

B ythotiara  G ü n t h e r  1903. Calycopsidae with four narrow , simple or bifurcate rad ia l  canals ;  without 
centripetal canals ;  gonads with transverse furrows, with or without secondary  tentacles.

Key to the sp ec ies o f  B y th o tia ra .
1. W ith bifurcate radial canals; w ith secondary te n ta c le s ............................................................................................ murrayi

W ith four simple radial canals; w ithout secondary te n ta c le s ......................................................................................................  2
2. W ith 4 tentacles ..........................................................................................................................................................  drygalskii

W ith 8 te n ta c le s ..............................................................................................................................................................................depressa

Fig. 141. Eum edusa birulai Fig. 142. Bythotiara m urrayi Fig. l ili. Bythotiara drygalskii Fig. 144. Bythotiara depressa
( a f t e r  L i n k o ,  f r o m  J a s c i i n o w ) .  ( f r o m  1*1. Sh.).  ( f r o m  H a r t l a u b ) .  ( f r o m  N a u m o v ) .

Bythotiara m urrayi G ü n t h e r  1 9 0 3 .  Up to about 20  m m  high an d  wide, w ith  thick walls; stomach small, 
with four in terradial gonads with transverse furrow s; rad ia l  canals  generally four, bifurcate (b u t  additional 
b ranching  m ay occur); long tentacles as m any  as ends of rad ia l  canals; some small secondary tentacles and 
m inute dwarf-tentacles. — Tropical par t  of the Ind ian  O cean; K erm adec T rench  north  of New Zealand. 
Oceanic in the eastern part  of the Atlantic Ocean from Norway to South Africa; M editerranean. Mainly bathy- 
pelagic. ( M a y e r  1 9 1 0  p. 1 8 5 ,  figs. 9 7 ,  9 8 ;  R u s s e l l  1 9 5 3  p. 2 1 5 ,  PI. 13 fig. 1, textfigs. 1 1 3 - 1 1 6 ;  K r a m p  1 9 6 5  p. 4 5 ) .

B ythotiara drygalskii V a n h o f f e n  1 9 1 2 .  11 m m  high; s tom ach large; gonads eight, adradial, with transverse 
furrows; four un b ran ch ed  rad ia l  canals; four perrad ia l  tentacles. — N. W. of Gauss Station, Antarctic. 
( V a n h o f f e n  1 9 1 2  p. 3 6 3 ,  fig. 1 ;  H a r t l a u b  1 9 1 3  p. 3 5 8 ,  fig. 3 0 2 ) .

B ythotiara depressa N a u m o v  1 9 6 0 .  2 0  m m  high, with thick walls, especially in apical par t;  bell laterally 
com pressed; m an u b riu m  very short, in nearly whole length covered with folded gonads; m outh  simple, square 
or ro u n d ;  four un b ran ch ed  rad ia l  canals  with smooth edges; eight tentacles each with a term inal knob ; no 
secondary tentacles. — Sea of Okhotsk, Kurile Islands, Bering Sea. ( N a u m o v  1 9 6 0  p. 1 9 1 ,  fig. 77).

Calycopsis F e w k e s  1 8 8 2 .  Calycopsidae with p rim arily  four un b ran ch ed  rad ia l  canals and  with four or 
more centripetal canals arising from  the ring canal, b lind  or joining the cruciform base of the s tom ach; gonads 
transversely folded, frequently forming eight ad rad ia l  rows of deep transverse furrows; basal portion of 
tentacles adna te  to um brella  m argin; all tentacles hollow, nematocysts only in the term inal knob.

K ey to  th e In d o-P acific  sp ec ies o f  C a lyc o p sis .
1. Oral lips complexly folded, their margin w ith numerous nem atocyst knobs; tw o kinds of tentacles . . . nematophora 

Oral lips simple or faintly  crenulated, w ithout nem atocyst knobs...................................................................................  2
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2. Gonads in pockets; one centripetal canal in each quad ran t; 8-16 tentacles all a l i k e ...................................borchgrevinki
Gonads in exterior fo lds...................................................................................................................................................................... 3

3. Marginal lobes between tentacles w ith well-marked exum bral papillae; two centripetal canals in each quadran t;
8-12 tentacles all alike ......................................................................................................................................................... papillata
Marginal lobes w ithout well-marked papillae ..........................................................................................................................  4

4. Numerous centripetal canals, 7 or more in each quadrant, m ost of them  joining base of stomach or upper p a rt of
neighbouring canals; 16-32 tentacles .......................................................................................................................................  chuni
Only one or two centripetal canals in each quadran t ...........................................................................................................  5

5. W ith four interradial centripetal canals, blind; eight long and m any small te n ta c le s ............................................bigelowi
W ith eight adradial centripetal canals, blind or joining base of stom ach; 12 large and occasionally some small 
tentacles .......................................................................................................................................................................................  simulans

Calycopsis nematophora  B i g e l o w  1 9 1 3 .  Up to 3 0  m m  high, almost as wide as high; m outh  complexly folded, 
with labial nematocyst knobs; abou t 16 canals, all (or nearly  all) joining the cruciform base of the s tom ach;

1 CM

Fig. 145.  Calycopsis nematophora ( f r o m  N a u m o v ). Fig. 146. Calycopsis borchgrevinki 
( a f t e r  V a n h o f f e n ,  r e d r a w n  b y  P. W.).

usually a large tentacle to each canal, and  m oreover several small tentacles. — Bering Sea; Sea of Okhotsk. 
( B i g e l o w  1913 p. 23, PI. 2 fig. 8, PI. 3 figs. 1 -3 ; N a u m o v  1960 p. 194, PI. 29 fig. 2, textfig. 79).

Calycopsis borchgrevinki ( B r o w n e  1910). 20 mín high, 15-18 m m  wide; gonads in pockets, em bedded  in 
the walls of the stomach, not in exterior folds; four interradial centripetal canals, blind or joining base of 
s tom ach ; 8 -16  tentacles. — Antarctic an d  subantarctic, c ircum polar. ( B r o w n e  1910 p. 17, PI. 2 figs. 1-5, 
as Sibogita borchgrevinki; V a n h o f f e n  1911 p. 215, PI. 22 fig. 7, textfig. 10).

Calycopsis papillata  B i g e l o w  1918. 27-33 m m  high, 26 m m  wide, jelly very thick and  rigid; each of the 
m arginal lobes between the tentacles with a group of p rom inent gelatinous papillae; eight centripetal canals, 
usually adrad ia l  in position, b lind  or joining base of s tom ach; 8-12 tentacles, all alike. — Near Madagascar. 
Atlantic Ocean west of Africa; W est-Indies; F lorida. ( B i g e l o w  1918 p. 378, PI. 2 figs. 1-7, PI. 3 fig. 10; K r a m p  

1955 p. 252, PI. 1 figs. 2, 3; K r a m p  1965 p. 47).
Calycopsis chuni V a n h o f f e n  1911. Up to 40 m m  high an d  30 m m  wide, jelly thick and  rigid; m an u b riu m  

about ha lf  as long as bell cavity, lips fairly short, crenula ted ; gonads with 19-32 transverse folds in each of 
the eight row s; 28-56 centripetal canals, most of them com m unicating either directly with the base of the 
stom ach or w ith  neighbouring canals  close by the s tom ach; 16-32 tentacles. — Ind ian  O cean from East 
Africa to the M alayan Archipelago; East Australia; Gulf of P anam a. Atlantic west of Africa; West-Indies.

8 '



5 6

( V a n h o f f e n  1911 p .  2 1 7 ,  PI. 2 2  fig. 8, a s  Calycopsis c h u n i ; i b i d .  p .  2 1 4 ,  PI. 2 2  fig. 6 ,  a s  C. typ a  Fewkes; 
H a r t l a u b  1 9 1 3 ,  p .  3 6 0 ,  a s  Calycopsis valdiviae; K r a m p  1 9 6 5  p .  4 8 ) .

Calycopsis bigelow i V a n h o f f e n  1 9 1 1 .  16  m m  h i g h  a n d  w i d e ,  j e l l y  t h i c k ;  g o n a d s  w i t h  a b o u t  10  t r a n s v e r s e  

f o l d s  i n  e a c h  o f  Ih e  a d r a d i a l  r o w s ;  f o u r  i n t e r r a d i a l  c e n t r i p e t a l  c a n a l s ,  b l i n d ;  8 l o n g  a n d  n u m e r o u s ,  u p  tc

Fig. 150 .  C a ly c o p s is  s im u la n s
Fig. 149 .  C a ly c o p s is  b ig e lo w i, bell m a r g i n  ( a f t e r  V a n h o f f e n , f r o m  H a r t l a u b ). ( f r o m  B i g e l o w , redrawn by  1'. W.).

a b
Fig. 147 .  C a ly c o p s is  p a p il la ta ;  a , m edusa (after  K r a m p , 
redrawn by  P. W .);  b, p a r t  of bell margin showing 
gela tinous w ar ts  (a fter B i g e l o w , redrawn b y  P. W.).

Fig. 148. C a ly c o p s is  ch u n i (from V a n h o f f e n , 
redrawn by P .  W.).

C a ly c o p s is  b ig e lo w i, bell margin (after  V a n h o f f e n , from
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4 0 ,  sm all tentacles, all tentacles structu ra lly  alike. — M alayan A rchipelago; G ulf o f A den; near Cape o f Good 
Hope. ( V a n h o f f e n  1911  p. 2 1 8 ,  fig. 1 2 ;  K r a m p  1 9 6 5  p. 4 6 ) .

Calycopsis simulans ( B i g e l o w  1909). 3 0  m m  high an d  22 m m  w ide; eight centripetal canals, ad rad ia l, 
b lind or joining base o f stom ach; 12 large tentacles opposite to the canals and  occasionally som e sm all tentacles 
betw een the canals. — Gulf o f P an am a; P h ilipp ines; Ind ian  O cean n ea r the Cocos Islands and  off M om basa 
in E ast Africa. ( B i g e l o w  1 9 0 9  p. 213, PI. 5 figs. 4, 5, PI. 41 figs. 8, 9, PI. 43 figs. 1, 2, as Sibogita simulans; 
K r a m p  1965 p. 47).

a b
Fig. 151. Sibogita geometrica (a from M a y e r , b from K r a m p , redrawn by P. W.).

Sibogita  M a a s  1905. C alycopsidae w ith p rim arily  four rad ia l canals w hich b ran ch  repeated ly  at various 
levels; w ithout centripetal can a ls ; gonads transversely  folded.

Sibogita geometrica M a a s  1905. U p to 38 m m  high an d  abou t 20 m m  Mide; the four p rim ary  rad ia l canals 
give rise to alternating lateral b ranches, from  w hich la te ra l b ranches o f second and  th ird  o rder arise at various 
levels, u p  to abou t 40 canals jo in ing  the ring can a l; gonads in abou t 13 transverse folds in each of the eight 
ad rad ia l row s; tentacles in sam e n u m b er as, or h a lf as m any  as the canals. — M alayan A rchipelago and  tro 
p ical In d ian  Ocean. Atlantic O cean near the Azores an d  in  the Bay o f Biscay. ( M a a s  1905 p. 17, PI. 3 figs. 
16-18; B i g e l o w  1919 p. 290, PI. 40 figs. 5 -7 , PI. 41 fig. 2; K r a m p  1959 a p. 28, PI. 1 figs. 11, 12, textfigs. 4, 
5, as S. geometrica occidentalis; K r a m p  1965 p. 49).

Species w ith  uncertain affinity.

Meator rubatra  B i g e l o w  1913. 17 m m  high, 18 m m  w ide, jelly  very thick, g lobu lar; four sim ple rad ia l 
canals, no centripetal can a ls ; stom ach crucifrom , connected w ith the rad ia l canals in  entire length, w ith  eight 
sm ooth ad rad ia l gonads; four large, perrad ia l an d  num erous sm all tentacles, w ithou t a term inal knob. 
— Sea o f O khotsk, Kurile Islands. ( B i g e l o w  1913 p . 12, PI. 1 figs. 1 -3 ; N a u m o v  1960 p. 190, PI. 29 fig. 1, 
textfig. 76).
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K anaka pelagica U c h id a  1947. 1.8 m m  high, 1.5 m m  w ide, w ith th ick  apex; four rad ia l canals, narrow , 
curved  concave in m iddle portion, d istal h a lf  slightly w idened  and  ragged; no centripetal canals; m anubrium  
sm all; gonads seem  to develop on  the low er h a lf o f the rad ia l canals (7) eight long, hollow  tentacles, each 
w ith a term inal knob  of nem atocysts. — Central Pacific. ( U c i i id a  1947 a p. 3 0 3 ,  fig. 5).

l-'ig. 154. Russellia m irabilis 
(from K r a m p , redrawn by  P. W.).

i__________________________ I
/  CM

Fig. 152. Meator rubatra (from Naumov). Fig. 153 . K anaka pelagica (from U c h i d a ).

Family Russelliidae.
A nthom edusae w ith u n b ran ch ed  oral tentacles w ithout term inal clusters o f nem atocysts, situated  above 

the m outh  opening, m outh w ith sim ple perrad ia l lips; w ith groups o f hollow, m arginal tentacles w ithout 
basal swellings, partly  sunk  into narrow  fissures o f the um brella  m arg in ; w ith adaxia l ocelli.

Russellia K r a m p  1957. Russelliidae w ith an  ap ical p ro jection; w ith  cruciform  stom ach m ounted upon  a 
ped u n c le ; w ith four pointed  oral tentacles; w ith eight sm ooth, ad rad ia l gonads; w ith  four sim ple rad ia l canals; 
w ith eight groups of m arginal tentacles, each group w ith one large an d  two sm all tentacles, the basa l p a rt 
o f the large tentacle sunk  into a deep furrow  of the um brella  m arg in ; w ith an  adaxial ocellus at the base of 
the free portion o f the tentacles.

Russellia mirabilis K r a m p  1957. 15 m m  high, 9 m m  w ide, w ith a large ap ical projection; stom ach about 
h a lf  as long as bell cavity; ad rad ia l gonads occupying entire length o f stom ach ; m outh  q u ad ran g u lar, w ith 
very short p errad ia l lips; four p errad ia l oral tentacles inserted  above the m outh , finger-shaped, pointed, with 
scattered nem atocysts along entire length; four p errad ia l an d  four in te rrad ia l tentacles, their basa l p a r t deeply 
sunk  into a narrow  fissure between two p rom inen t lobes of the um brella  m argin , an d  each flanked by a 
p a ir o f sm all tentacles. — A ntarctic, west o f G raham  L and  an d  n ea r South Georgia; W est-Indies. ( K r a m p  

1957 p. 27, PI. 4 figs. 1 -6 ; K r a m p  1959a pp. 30, 129, fig. 142).

Family Polyorchidae.
A nthom edusae w ith a m ore o f less pronounced  gastric peduncle ; w ith  four oral lips densely set with 

nem atocysts form ing a distinct m arginal b an d  ; w ith four rad ia l canals w ith tendency to develop b lind  lateral 
b ranches; gonads sausage-shaped or spiral.
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Key to  th e gen era  o f  P olyorch idae.
1. Tentacles in eight marginal clusters; gonads spirally tw is te d ..................................................................................... Spirocodon

Tentacles no t in clusters; gonads sausage-shaped, pendent ..................................................................................................  2
2. R adial canals w ith lateral branches .............................................................................................................................  Polyorchis

Radial canals w ithout lateral branches ............................................................................................................................  Scrippsia

Polyorchis A . A g a s s i z  1 8 6 2 .  Polyorchidae w ith four rad ia l canals giving rise to m any  blind  lateral b ranches; 
w ith o r w ithout centripetal canals issuing from  the ring can a l; tentacles along the whole bell m argin, not in 
clusters, w ith abaxial ocelli; gonads sausage-shaped , hanging dow n from  the junction  points of the rad ia l 
canals w ith  the m anubrium . — T he species (revised by S k o g s b k h g , 1 9 4 8 )  are distinguished from  each  other 
m erely by num erical characters, w hich are variable.

Fig. 155 . Polyorchis penicillatus ( f ro m  M ayf . r ). Fig. 156.

Polyorchis penicillatus ( E s c i i s c h o l t z  1829). 50-60  m m  high, 30-40 n in i w ide; rad ia l canals w ith 15-25 
pairs o f la tera l b ranches w hich m ay be d ila ta ted  or faintly b ranched  in their distal ends; ring canal sim ple or 
w ith a few knob-like cen tripetal d iverticu la; peduncle sho rt; m an u b riu m  prism atic, abou t as long as bell 
cavity; 4-11 sausage-shaped  gonads hanging dow n from  the p ed u n cu la r p a r t of each rad ia l can a l; u p  to 
160 tentacles. — Gulf of C alifornia to V ancouver Is lan d ; Haw aii. ( M a y e r  1910 p. 218, fig. I l l ;  L i t t l e  1914 
pp. 307-328, PI. 13-15; S k o g s b e r g  1948 p. 118).

Polyorchis karafutoensis K i s h i n o u y e  1910. 60 m m  high, 50 nun  w ide, rad ia l canals w ith 16-22 pairs of 
lateral diverticula, long an d  profusely  b ran ch ed ; ring can a l w ith b ran ch ed  centripetal can als ; m an u b riu m  
p rism atic; abou t 10x4 sausage-like gonads, irregu larly  b ran ch ed , longer than  the m an u b riu m ; 80-120 ten
ta c le s .— J a p a n ; Saghalin. ( K i s h i n o u y e  1910 p. 30, PI. 5 fig. 31; U c h i d a  1925 p. 88, fig. 13; U c h i d a  1927 £> 
p. 227; N a u m o v  1960 p. 549, fig. 438).

Polyorchis montereyensis S k o g s b e r g  1948. 40 m m  high; rad ia l canals w ith abou t 25-30 lateral diverticula 
on either side, occasionally  w ith 1-4 short secondary  b ran ch es; ring canal w ith or w ithout short centripetal 
canals, som etim es faintly b ran ch ed ; gonads m ore or less b ranched , 45 o r m ore on each  p ed u n cu la r canal; 
up  to abou t 80 tentacles. — California. ( S k o g s b e r g  1948 p . 114, fig. 2, d iagram ).

Polyorchis haplus S k o g s b e r g  1948. 15-20 m m  high; rad ia l canals sim ple in sm all specim ens, in large 
specim ens w ith closely set knob-like d iverticu la; ring canal w ith o r w ithout knob-like d iverticu la; gonads 
abou t 20-25 on  each  canal, in  fully developed specim ens along entire length o f peduncle ; up  to 24 tentacles. 
— California. ( S k o g s b e r g  1948 p . 121, no figure).

Scrippsia T o r r e y  1909. Polyorchidae w ith  a large, gelatinous stom achal peduncle, from  w hich  num erous 
sausage-shaped  gonads are hanging dow n; w ith four n arrow  rad ia l canals w ithout la teral d iverticula.

, ■— 4 - y  1

Polyorchis karafutoensis ( f ro m  N a u m o v ).
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Scripssia pacifica T o r r e y  1909. 75 m m  high, deep bell-shaped , w ith  slight apical p rom inence; peduncle 
b road ly  conical, m ore than  h a lf as long as bell cavity, w ith  num erous gonads, long an d  narrow , 30-60  han g 
ing dow n from  each rad ia l can al; abou t 256 tentacles in  seven cycles, the longest projecting from  the sides 
o f the exum brella , the sm allest w ith abaxial ocelli. — California. ( T o r r e y  1909, p. 15, fig. 3; M a y e r  1910 
p. 493, fig. 327).

Spirocodon H a e c k e l  1880. Polyorchidae w ith tentacles in eight m arginal clusters; rad ia l canals an d  ring 
canal w ith b ran ch ed  d iverticula; four p errad ia l gonads attached  to stom achal peduncle, hanging dow n as 
spirally  tw isted loops.

Spirocodon saltator ( T i l e s i u s  1818). Up to 75 m m  high  and  65 n in i w ide; ra d ia l canals very narrow , w ith 
num erous dendritic  la teral b ran ch es; four in te rrad ia l dendritic  centripetal canals from  ring  can a l; num erous 
tentacles in eight curved groups, all w ith abaxia l ocelli. — Jap a n . ( M a a s  1909 p. 18, PI. 2 figs. 10-13 ; U c i i i d a  

1927 a p. 230, PI. 10 fig. 9, PI. 11, textfigs. 1-12, 16-19, 43-46).

Famity Tiarannidae.
A nthom edusae w ithout apical projection and  w ithout gastric ped u n c le ; w ith  large, cruciform  stom ach; 

m outh  w ith sim ple o r folded lips; w ith four rad ia l canals; w ith folded gonads on the walls o f the stom ach 
an d  its p e rrad ia l lobes; w ith num erous hollow  m arginal tentacles w ith  conical basa l b u lb s; w ith hollow 
m arginal sp indle-shaped  cordylus-like structures w ith nem atocysts at d istal en d ; w ithout ocelli.

Fig. 1 5 7 . Scrippsia pacifica ( f ro m  M a y e r ). Fig. 158 . S¡>irocodon saltator (f ro m  U c h i d a ).

Gonads lateral folds ...............
Gonads sac-like invaginations

K ey to  th e gen era  o f  T iarannidae.
. . . . 'Tiaranna 
Chromatonema
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Tiaranna  H a r t l a u b  1913. T ia ran n id ae  in w hich the gonads are lateral folds on both  sides o f the p errad ia l 
stom achal lobes an d  connected in  the in terrad ii.

Tiaranna rotunda ( Q u o y  & G a i m a r d  1827). 20 m m  w ide, som ew hat less in  height, apex evenly rounded , 
jelly  th ick ; m an u b riu m  b road , cruciform , p e rrad ia l edges o f stom ach in  their entire length connected w ith 
sub u m b rella ; m outh  w ith four large, slightly crenu lated  lips; gonads in  regu lar transverse folds on in te rrad ia l 
w alls o f stom ach extending outw ards along the p e rrad ii; 16-28 tentacles w ith conical b u lb s; betw een suc
cessive tentacles 2 -3  m inute sp ind le-shaped  cordylus-like appendages w ith distal bund le  o f nem atocysts. 
— Deep and  in term ediate  s tra ta  in  the A tlantic O cean an d  the w estern M editerranean; an tarc tic  w aters south 
o f A ustralia. ( K r a m p  1920 p. 6, PI. 1 figs. 2 -4 ; R u s s e l l  1953 p. 219, figs. 117-119).

Fig. 159. Tiaranna rotunda  (from 1*1. Sli.). Fig. 160. Chromatonema rubrum  (from PI. Sh.).

Fig. 161. Chromatonema erythrogonon ( f ro m  B ig e l o w , Fig. 162 . Chromatonema hertwigi ( f ro m  V a n h o f f e n ).

redrawn by  P. \V.).

Tiaranna sagam ina  U c h i d a  1947. Size un k n o w n ; jelly very th ick ; seem s to lack  ring can a l; 12 tentacles; 
gonads not yet developed; otherw ise like T. rotunda. — Jap a n . ( U c i i i d a  1947 b p. 334, fig. 2).

Chromatonema  F e w k e s  1882. T iaran n id ae  in w hich  the gonads constitute eight series o f sac-like invagi
nations from  the surface of the p e rrad ia l stom achal lobes, separated  in the in terrad ii.

Chromatonema rubrum  F e w k e s  1882. U p to 27 m m  wide and 22 m m  high, jelly thick, apex evenly ro u n d ed ; 
M anubrium  broad , q u ad ran g u lar, w ith four p errad ia l lobes extending for h a lf or tw o-thirds the distance 
tow ards bell m arg in ; m outh w ith four short, slightly crenu lated  lips; 10-16 sac-like gonads on each side of 
each  stom ach lobe; 20-24 tentacles w ith conical b u lb s; between successive tentacles two, ra re ly  only one, 
m inute cordylus-like appendages w ith d istal bund le  o f nem atocysts. — Bathypelagic, w idely d istribu ted  in 
the deep parts o f the Atlantic O cean and  off the A tlantic and  Ind ian  sectors of the A ntarctic C ontinent; ( K r a m p  

1919 p. 7, PI. 1 figs. 1-8, textfigs. 3, 4 a ;  R u s s e l l  1953 p . 223, figs. 120, 121).
Chromatonema erythrogonon  ( B i g e l o w '  1909). U p to 44 m m  w ide, w ith up to 64 tentacles, 1-2 cordyli 

betw een successive tentacles. — E astern  Pacific, Peru to California. ( B i g e l o w  1909 p. 150, PI. 5 fig. 1, PI. 
38 figs. 8, 9, PI. 39 figs. 1 -7 ; B i g e l o w  1940 p. 297, fig. 13; K r a m p  1965 p. 50).
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Chromatonema hertw igi ( V a n h o f f e n  1911). 50 m m  w ide, w ith 20 ten tacles; 5 cordyli betw een successive 
tentacles. — Bay o f Bengal ( V a n h o f f e n  1911 p. 220, PI. 22 fig. 9, textfig. 13 a, b).

II. Order L E P T O M E D U S A E
H y d ro m e d u sa e  w ith  u m b re lla  u su a lly  h e m isp h e ric a l o r flattened; w ith  g o n ad s  on  ra d ia l c a n a ls ;  m arg in a l 

sense o rgans, w h en  p resen t, in fo rm  o f  co rdy li o r m a rg in a l vesicles o f  e c to d e rm a l o rig in ; o ccasio n a lly  w ith  
ocelli.

Key to  th e fa m ilies  o f  L eptom edusae.
1. W ith no marginal sense organs.....................................................................................................................................................  2

W ith m arginal sense o r g a n s ........................................................................................................................................................... 4
2. Stomach upon a gelatinous peduncle; ring canal with blindly ending centripetal canals ....................... Timoididae

W ithout a gastric peduncle .............................................................................................................................................................  3
3. Base of stom ach broad, attached over its whole surface; with 8 or more radial c a n a ls ............................. Melicertidae

Base of stom ach narrow ; radial canals either branched or, if simple, irregularly a r ra n g e d  Dipleurosomatidae
4. W ith marginal cordyli ................................................................................................................................................... Laodiceidae

W ith m arginal vesicles; w ithout cordyli ................................................................................................................................. 5
5. Marginal vesicles o p e n ................................................................................................................................................... Mitrocomidae

Marginal vesicles c lo se d ...................................................................................................................................................................  6
6. W ith a d istinct gastric p e d u n c le ................................................................................................................................................. 7

W ithout a distinct gastric peduncle .............................................................................................................................................. 8
7. W ith num erous marginal vesicles; gonads restricted to um brellar portion of radial canals; tentacle bulbs usu

ally w ith excretory pores ..................................................................................................................................................  Eirenidae
Marginal vesicles usually eight; if more, the  gonads extend from bell m argin down along the  peduncle almost
to the stom ach; no excretory p o r e s ................................................................................................................................... Eutim idae

8. Stomach very broad; with m any radial canals; tentacle bulbs w ith excretory p o r e s ..............................Aequoreidae
Stomach narrow ; w ith (normally) 4 or 8 radial c a n a ls ..........................................................................................................  9

9. Tentacle bulbs with excretory pores; 4-8 radial c a n a l s ............................................................................. Phialuciidae
W ithout excretory pores; 4 radial canals ................................................................................................................................  10

10. Tentacle bulbs w ith lateral cirri or marginal cirri between te n ta c le s .............................................................Lovenellidae
W ithout c i r r i ........................................................................................................................................................................................ 11

11. Gonads divided into two lateral parts by a median groove; 8 marginal v e s ic le s ........................................... Phialellidae
Gonads completely surrounding radial canals; 8 or more marginal v esic le s ................................................Cam panulariidae

Family Dipleurosomatidae.
L eptom edusae w ithout any k in d  o f m arginal sense organs; w ith stom ach w ith narrow  base ; w ith three, 

four or m ore rad ia l canals either b ran ch ed  or, if sim ple, irregularly  a rran g ed ; w ith gonads on ra d ia l canals 
separated  from  stom ach; w ith hollow m arginal tentacles; w ithout m arginal or lateral cirri.

Dipleurosoma B o e c k  1866. D ipleurosom atidae w ith th ree or m ore m ain  rad ia l canals, som e or all of w hich 
b ran ch  irregularly  and  jo in  the c ircu lar can al; tentacles num erous.

Dipleurosoma pacificum  A g a s s i z  & M a y e r  1902. 23 m m  w ide; exum brella  reticulated by hexagonal e le
vations; m an u b riu m  very short, m outh  w ith six sm all lips; six rad ia l canals in groups of three, twro of w hich 
b ifu rca te ; gonads in the m iddle regions of the eight canals; abou t 100 tentacles; w ith adaxial ocelli; slender 
club-shaped  bodies scattered betw een tentacles. — Pacific O cean no rth  o f T ahiti. ( A g a s s i z  & M a y e r  1902, 
p. 148, PI. 3 figs. 13, 14; M a y e r  1910 p. 225, fig. 118).
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Family Melicertidae.
L eptom edusae w ithout any  k ind o f m arginal sense organs; w ith base o f stom ach attached over its entire 

su rface; w ith eight sim ple or b ifu rcate  rad ia l canals; w ith hollow  m arginal tentacles; w ithout m arginal or 
la teral c irri; w ith o r w ithout ocelli.

Key to  th e gen era  o f  M elicertidae.
1. Radial canals bifurcated ................................................................................................................................................  Netocertoides

Radial canals sim ple............................................................................................................................................................................  2
2. E ight radial canals, four of which are developed centripetally from the ring c a n a l ................................... Melicertoides

AÍ radial canals arise from the  s to m ach .......................................................................................................................................  3
3. W ith 8 large tentacles and a few rudim entary bulbs .......................................................................................... Orchistomella

W ith numerous te n ta c le s ....................................................................................................................................................  Melicertum

Fig. 163 . Dipleurosoma pacificum  (f ro m  M a y e r ). Fig. 164 . M elicertum octocostatum ( f ro m  K r a m p ).

Melicertum  L. A g a s s i z  1 8 6 2 .  M elicertidae w ith eight sim ple rad ia l canals, four p rim ary  an d  four secondary, 
all o f w hich arise from  the stom ach; w ith gonads on the rad ia l canals separated  from  stom ach ; usually 
(?  alw ays) w ithout ocelli.

Melicertum octocostatum  (M. S a r s  1835). 11-14 m m  high and  wide, conical to pyrifo rm ; thick, solid apex 
an d  th inner sides; in each  octan t 5 -7  fine lines o f nem atocysts upon  su b u m b re lla ; velum  n arro w ; stom ach 
short an d  b road , octagonal, eight sm all lips; eight sinuous, linear gonads alm ost to bell m arg in ; abou t 6 4 - 
72 large tentacles alternating w ith as m any  sm all ones; no ocelli. — Bering Sea; Sea o f O khotsk; northern  
J a p a n ; ? Vancouver. N orth-w estern E urope from  English C hannel to B arents Sea; Iceland ; W est G reenland; 
N orth A m erica from  W oods Hole to H alifax. ( M a y e r  1910 p. 207, PI. 23 figs. 4, 5, PI. 24 fig. 5, as M. campanula ; 
R u s s e l l  1953 p. 245, PI. 13 figs. 2 -4 , textfigs. 138-142; N a u m o v  1960 p. 324, fig. 216).

Melicertum georgicum  A. A g a s s i z  1862. 20 m m  high and  w ide; stom ach w ide, flat and  octagonal, m outh 
with four (? ) lips; eight gonads covering nearly  entire length o f the eight rad ia l canals, b u t not touching ring 
can a l; abou t 30-40 tentacles w ith large basa l b u lb s; ocelli ? . — W ashington on the Pacific coast o f North 
A m erica. (A. A g a s s i z  1865 p. 135, figs. 215, 216; M a y e r  1910 p. 209).

Melicertoides K r a m p  1 9 5 9 .  M elicertidae w ith eight sim ple rad ia l canals, four p rim ary  and  four secondary, 
the latter developed centripetally  from  the ring can al; w ith gonads ad jacen t to stom ach.

Melicertoides centripetalis K r a m p  1959. 1 m m  high, higher th an  w ide, jelly  th in ; stom ach b road  an d  swollen, 
m outh  opening sim ple; eight rad ia l canals, all alike in  the adu lt and  fairly  b road , w ith funnel-shaped  openings 
into the m iddle zone o f the stom ach ; gonads (im m atu re) sm all, ad jacen t to stom ach ; four p e rrad ia l tentacles 
opposite to the four p rim ary  ra d ia l canals; 12 other tentacles irregularly  scattered. — Philippines. ( K r a m p  

1959 b p. 239, figs. 10, 11).
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Netocertoides M a y e r  1900. M elicertidae w ith eight m ain  rad ia l canals b ifurcating  once; gonads on m ain  
rad ia l canals ad jacen t to stom ach; w ithout ocelli.

Netocertoides brachiatus M a y e r  1900. 4 -5  m m  high, higher than  w ide; stom ach  b road  an d  disk-like, 
m outh  w ith four sim ple lips; 8 m ain  rad ia l canals b ifu rcated  once; 16 long, hollow  tentacles opposite to the 
16 canals, 16-25 sm all tentacles. — P hilippines and  around  M adagascar. B aham as an d  F lorida. ( M a y e r  

1910 p. 229, PI. 27 figs. 4 -6 ; K r a m p  1965 p. 51).

Orchistomella K r a m p  1959. M elicertidae w ith eight or m ore sim ple rad ia l canals, all of w hich arise from 
the stom ach; tentacle bulbs w ith  adax ia l ocelli. (Tw o species, form erly  re ferred  to the sam e genus, are p ro 
b ab ly  young specim ens of Aequorea; see K r a m p  1961 p. 444).

Fig. 166. Melicertoides centripetalis 
( f ro m  K r a m p , r e d r a w n  b y  P. W.).

Fig. 16 5 . M elicertum georgicum  ( f ro m  A g a s s iz ).

F’ig. 167 . Netocertoides brachiatus 
( f ro m  M a y e r , r e d r a w n  b y  P. W.).

F ig . 168. O rchistom ella a p p la n a ta  (from K ramp). F ig . 169. T im oides agassizi (from  Ma y er ).
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Orchistomella applanata  K r a m p  1 9 5 9 .  1 .5  m m  wide, flat-topped, jelly  fairly  thick, a gelatinous plug ex tend
ing dow nw ards into the centre of the very b road  stom ach ; m outh  broad , w ith four b road  lips; eight sim ple 
rad ia l canals; gonads not observed ; eight large tentacles w ith very large, alm ost g lobular bu lbs, each w ith 
an  adaxial, b lack  ocellus; one o r two ru d im en tary  bu lbs between successive tentacles. — Philippines. ( K r a m p  

1 9 5 9  b p. 2 4 2 ,  fig. 1 2 ;  K r a m p  1 9 6 5  p. 5 2 ) .

Family Timoididae.
L eptom edusae w ithout any k in d  o f m arginal sense organs; ring can a l w ith b lindly ending centripetal 

canals; w ith  stom ach upon  a peduncle.
Timoides B i g e l o w  1 9 0 4 .  T im oididae w ith four rad ia l canals; w ith num erous tentacles and  m arginal 

cirri.
Timoides agassizi B i g e l o w  1 9 0 4 .  2 0  m m  w ide, 14 m m  high, apex very th ick ; stom ach very long; four 

long, lancet-shaped , com plexly folded lips; peduncle twice as long as the bell cavity, w ith flaring base ; gonads 
on low er h a lf of peduncle, above stom ach, form ing four ridges of pap illifo rm  processes; 12 in terrad ia l and  
ad rad ia l centripetal canals; 3 2  tentacles; num erous m arginal cirri, no lateral cirri. — M aldive Islands in 
the Ind ian  Ocean ( B i g e l o w  1 9 0 4  p. 2 5 4 ,  PI. 3 figs. 10 ,  1 1 ;  M a y e r  1 9 1 0  p. 2 1 2 ,  fig. 1 0 8 ) .

Family Laodiceidae.
L eptom edusae w ith  m arginal cordyli; w ith 4 - 8  or m ore sim ple or b ran ch ed  ra d ia l canals; w ith hollow 

m arginal tentacles; w ith or w ithout m arginal c irri; w ithout m arginal vesicles; w ith or w ithout ocelli.

K ey to  th e gen era  o f  L aodiceidae represen ted  in  In d o-P aciñ c  w aters.
1. W ith 6 or more radial c a n a ls .........................................................................................................................................................  2

W ith 4 radial c an a ls ............................................................................................................................................................................ 3
2. Some or all of the radial canals dichotomously branched, all branches joining ring c a n a l ...............................  Toxorchis

W ith eight simple, unbranched radial canals ........................................................................................................... Melicertissa
3. Radial canals open grooves forming large cruciform m o u th ....................................................................................Staurophora

Radial canals c lo sed ............................................................................................................................................................................  4

4. R adial canals w ith one or a few pairs of lateral b ra n c h e s ....................................................................................Staurodiscus
R adial canals simple or w ith short lateral diverticula ........................................................................................................  5

5. Some or all tentacle bulbs w ith adaxial o c e lli .................................................................................................................... Laodicea
No o c e lli .......................................................................................................................................................................................Ptychogena

Laodicea L e s s o n  1 8 4 3 .  L aodiceidae w ith four sim ple rad ia l canals; w ith sim ple w avy gonads; w ith or 
w ithout m arginal c irri; w ith adaxia l ocelli. — The lim atation  o f the species w as discussed by  the present 
au thor, K r a m p  1 9 5 3  pp. 2 6 8 - 2 7 0 .

K ey to  the In d o-P acific  sp ecies o f  L aodicea .
1. Stomach with large perradial lo b e s ....................................................................................................................................pulchra

Stomach with short perradial lobes .....................................................................................................................................  2
2. W ith 8 tentacles and 8 very large marginal clubs; 2 mm w id e .................................................................................... fertilis

With numerous ten tacles............................................................................................................................................................  3
3. Gonads in short, complexly folded lateral diverticula; no marginal c i r r i ................................................................. fijiana

Gonads sinuous on radial canals, contiguous with stomach; with marginal c i r r i .........................................................  4
4. One cordylus between successive tentacles; ocelli on about every second te n ta c le ................................................... indica

With 2-3 cordyli between successive tentacles; ocelli on nearly all ten tac le s ........................................................... marama
D ana-R eport No. 72, 1968 9
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Laodicea pulchra  B r o w n i -: 1902. 15 m m  high, 25 m m  w ide; stom ach very large, w ith four large, perrad ia l 
lobes extending m ore than  half-w ay to bell m arg in ; four large, slightly folded lips; gonads from  near centre 
of stom ach nearly  to ring canal, w ith num erous lateral folds; abou t 50 tentacles w ithout basal sp u r; no cirri; 
3 -4  cordyli betw een successive tentacles, w ith nem atocysts; adaxial ocelli on each tentacle bu lb  and  eordylus. 
— Kerguelen Island . F a lk land  Islands and  southern  Patagonia. ( B r o w n e  & K r a m p  1939 p. 291, PI. 16 figs.
3 -5).

Laodicea fertilis ( L e n d e n f e l d  1 8 8 4 ) .  2 m m  w i d e ,  2 .5  m m  h i g h ;  s t o m a c h  a  f o u r - s i d e d  p y r a m i d ,  f o u r  

s i m p l e  l i p s ;  g o n a d s  c o m p l e x l y  f o l d e d ,  o v e r  e n t i r e  l e n g t h  o f  t h e  f o u r  r a d i a l  c e n a l s ,  f u s e d  o n  s i d e s  o f  t h e  s to -

I.nodicea fijiana  ( f r o m  A g a s s i z  &  M a y e r ,  r e d r a w n  b y  I-*. W . ) .

Fig. 170. Laodicea pulchra, par i  of bell margin 
w ith  tentacles and  cordyli (from B r o w n i - :  & 

K r a m p ,  redrawn by I'. W.) Fig. 171.

m ach ; eight tentacles; eight very large ad rad ia l clubs. — Sydney, A ustralia. T he p resen t au th o r has exam ined 
the type-specim en in the British M useum , London, and  found that L e n d e n f e l d ’s short descrip tion is ad e
quate, bu t his figures m isleading. ( K r a m p  1953 p. 310).

Laodicea fijiana  A g a s s i z  & M a y e r  1899 (non. M a a s  1906). 6  m m  high and  w ide; gonads upon short, 
com plex lateral d iverticula in p rox im al h a lf o f the rad ia l can als ; abou t 70 tentacles w ithout basa l sp u r; very 
few cordyli; no cirri. — Fiji Islands. ( B r o w n e  1907 p. 467; K r a m p  1919 p. 22; K r a m p  1953 p. 269).

Laodicea indica B r o w n e  1905. 20-25  m m  w ide, two to four tim es as w ide as high; w alls m oderately th ick; 
stom ach cross-shaped , fairly large, o ra l lips short, slightly folded; gonads from  corners o f stom ach along 
h a lf p a r t o f rad ia l canals or alm ost to bell m argin, sinuous, m ay be well developed even in sm all specim ens; 
up  to 180 tentacles, sm all basal spu rs on young tentacles; ocelli on abou t every second tentacle; one eordylus

I-'ig. 172. L aodicea  ind ica  (from  Br o w n e , re d ra w n  b y  P . \V .).
F ig . 173. Laodicea m aram a  (from  A gassiz  & M a y e r,

re d ra w n  b y  P . W .).
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betw een successive p a irs  of tentacles; cirri present, but readily  lost by preservation . — W idely  d istribu ted  in 
coastal w aters from  South an d  E ast Africa to Tahiti. ( B r o w n e  1905 p. 136, PI. 1 fig. 5, PI. 4 figs. 7-11 ; M a a s  

1905 ]). 25, PI. 2 figs. 14, 15, PI. 5 figs. 32-35, as L. fijiana  var. indica; B r o w n e  1907 p. 266 as L. maasi, 
nov. nom  for L. fijiana  v ar indica M a a s ;  K r a m p  1953 p. 269; K r a m p  1965 p. 52). Closely re la ted  to the Atlantic 
L .  undulata  ( F o r b e s  &  G o o d s i r ) .

Laodicea m aram a  A g a s s i z  & M a y e r  1899. 5.5 n in i wide (young m ed u sa); resem bling L. indica, but 
distinguished by the presence o f 2 -3  cordyli betw een successive tentacles; cirri are present, b u t the tentacles 
a re  said  to be w ithout basal s p u r .— Fiji Islands. ( A g a s s i z  & M a y e r  1899 p. 162, PI. 3 figs. 7, 8; B r o w n e  

1907 p. 466; K r a m p  1953 p. 269, discussion).

Ptychogena  A . A g a s s i z  1865. L aodiceidae w ith four rad ia l canals giving rise to lateral diverticula, in w hich 
the gonads are p laced ; stom ach w ith funnel-shaped  p errad ia l lobes; w ithout c irr i; w ithout ocelli.

K ey to  the In d o-P acifíc  sp ec ies o f  P tych o g en a .
1. Umbrella alm ost as high as wide, dom e-shaped; gonadial diverticula short and simple; about 50 tentacles californica 

Umbrella almost flat, jelly very thick w ith a th in  m argin; gonadial diverticula lamellar, compressed; numerous 
te n ta c le s .................................................................................................................................................................................................  2

2. Gonadial lamellae in their entire length attached to subum brella .................................................... (. .j ....................  lactea
Gonadial lamellae not attached to subum brella ...........................................................................................................  antarctica

Ptychogena californica T o r r e y  1909. 10 m m  w ide, m ore than  ha lf as high as w ide; m an u b riu m  shallow , 
broad , m outh  large; gonads w ith 12-14 short la teral folds on either side of the proxim al h a lf o f the rad ia l 
canals; abou t 48 tentacles; 1-5 cordyli betw een tentacles. — San Diego, California. ( T o r r e y  1909 p. 13, 
figs. 1, 2).

Ptychogena lactea A . A g a s s i z  1 8 6 5 .  Up to 9 0  m m  w ide an d  3 0  m m  high, very th ick; stom ach short, qu ad ra tic , 
m outh rim  slightly crenulated , four short lips; rad ia l canals with 2 0 - 3 0  lam elliform  d iverticula on either side, 
a t right angles to the canals, in their entire length attached  to subum brella , their free m argin w ith papilliform  
appendages; 3 0 0 - 5 0 0  tentacles and  as m any club-shaped  cordyli w ithout nem atocysts. — Arctic, c ircum po la r;

Fig. 175. Ptychogena lactea (a fte r H a e c k e l ,  from .M ayer).Fig. 171. Ptychogena californica  (from T o r r e y ) .

'.)*
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Bering Sea, Sea o f O khotsk, northern  Jap an . ( K r a m p  1910 p. 31, PI. 3 figs. 1-6, textfig. 5; Y a s h n o v  1948 
p. 71, PI. 20 fig. 1 ; N a u m o v  1960 p. 297, fig. 190).

Ptychogena antarctica  B r o w n e  1 9 0 7 .  6 0 - 1 0 0  m m  wide, slightly convex, jelly very th ick ; stom ach wide, 
w ith funnel-shaped  perrad ia l lobes alm ost to term inal portions o f the gonads; gonads on nearly  w hole length 
o f rad ia l canals, in 10-15 lateral folds on either side, each of them  fu rther divided into 2-5  lam ellar folds, not 
a ttached  to su b u m b re lla ; abou t 3 0 0  tentacles and  as m any  cordyli w ith few nem atocysts. — A ntarctic: Gauss 
S tation. South O rkney  Islands; Cape A dare and  M cM urdo Sound. ( B r o w n e  1 9 1 0  p. 2 9 ,  PI. 2 figs. 6 - 9 ;  

K r a m p  1 9 5 7  p. 2 8 ,  PI. 5 fig. 8).

l-'ig. 176. Ptychogena antarctica Fig. 177. Staurophora mertensi Fig. 178. M elicertissa malayica
(from B r o w n e ,  redrawn by  I'. W.). (from M a y e r ) .  (from M a y e r ) .

Staurophora B r a n d t  1838. Laodiceidae w ith four rad ia l canals w hich for the greater p a r t of their length 
a re  open grooves form ing a large, cruciform  m ou th ; gonads in  b ran ch ed  diverticula from  the lateral walls 
o f the cruciform  m outh ; w ith adaxial ocelli; no cirri.

Staurophora mertensi B r a n d t  1838. 100-200 m m  wide, flatter th an  a hem isphere ; u p  to 4400 short tentacles, 
all w ith adax ia l ocellus, alternating w ith club-shaped  cordyli w ithout nem atocysts. — N orthern  Pacific from  
A laska to northern  Jap an . Arctic c ircum po la r; northern  A tlantic as far south as the N orth Sea an d  Cape Cod 
on the A m erican coast. F a lk lan d  Islands and  South O rkney Islands in  southern  Atlantic. ( M a y e r  1910 p. 
291, PI. 26 figs. 4 -9 ; R u s s e l l  1953 p. 239, textfigs. 132-137; N a u m o v  1960 p . 300, figs. 28, 31, 50 B ,b, 191, 
192).

Staurophora purpurea  F o e r s t e r  1923. Position doubtful. — V ancouver. ( F o e r s t e r  1923 p. 250, PI. 4 
figs. 2 -5).

Melicertissa H a e c k e l  1879. Laodiceidae w ith eight sim ple, narrow  rad ia l canals. — T he distinction be
tw een the species is provisional (d iscussed  in K r a m p  1961 pp. 198 ff).

Key to  the In d o-P acific  sp ec ies o f  M e lic e r tis sa .
1. W ith about 100-150 tentacles ............................................................................................................................................  malayica

W ith no more th an  17 tentacles ..............................................................................................................................................  2
2. W ith eight long, lanceolate lips; 8 te n ta c le s .................................................................................................................... platygastra

Oral lips very sh o rt..............................................................................................................................................................................  3
3. E ight tentacles, 24 c o rd y li ......................................................................................................................................................... clavigera

About 16 tentacles, about 32 cordyli ..............................................................................................................................  orientalis

Melicertissa malayica  ( M a a s  1905). 32 m m  w ide; stom ach flat, eight sim ple lips; gonads linear, upon 
p rox im al 1/3 length o f rad ia l canals; abou t 150 tentacles, every fourth  w ith an  ocellus; cordyli irregularly
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scattered ; a few coiled cirri. — M alayan A rchipelago. ( M a a s  1905 p. 28, PI. 5 figs. 29-31 , as Melicertidium  
adriaticum; M a y e r  1910 p. 211, fig. 107; K r a m p  1961 p. 198).

Melicertissa platygastra  N a i r  1951. 7 m m  wide, alm ost w atch-glass-shaped, very thick in the centre, thin 
tow ards m arg in ; stom ach flat, w ide, m outh  w ith eight long, lanceolate lips; gonads short, in m iddle of rad ia l 
canals; 8 short, stum py tentacles w ith large, conical b u lb s; in each  octant 4 -6  cordyli an d  12-14 d a rk  ocelli. 
— T riv an d ru m  Coast, Ind ia . ( N a i r  1951 p. 60, PI. 1 figs. 6, 7; K r a m p  1961 b p. 198; K r a m p  1965 p. 55).

Melicertissa clavigera H a e c k e l  1879. 10 m m  wide, flatter than  a hem isphere, m oderately  th in ; stom ach 
flat, w ith eight short lips; gonads som ew hat sinuous, up o n  m iddle h a lf o f rad ia l canals; 8 tentacles, 32 cordyli, 
32 ocelli; no cirri. — T riv an d ru m  Coast, Ind ia. O riginally described  from  C anary Islands. ( H a e c k e l  1879

Fig. 179. Melicertissa platggaslra (from Naik).
Fig. 180. Melicertissa changera 

( a f t e r  H a e c k e l ,  f r o m  M a y e r ) .

Fig. 181. M elicertissa orientalis 
(from K r a m p ) .

p .  135, PI. 8 figs. 8 -1 2 ; M a y e r  1910 p. 210, textfig. 106 ( non PI. 24 figs. 2, 3 ); N a i r  1951 p. 59; K r a m p  1959 
p .  139; K r a m p  1961 pp. 198 ff.; K r a m p  1965 p. 55).

Melicertissa orientalis K r a m p  1961. 11 m m  w ide, flatter th an  a hem isphere, jelly  fairly  th ick ; stom ach broad  
and  ra th e r flat, the eight rad ia l canals continued  inw ards as narrow  grooves m eeting in the centre o f the dorsal 
w all o f the stom ach ; eight faintly  ind icated  oral lips; gonads along abou t two-fifths o f rad ia l canals, as wavy, 
la teral b an d s w ith abou t five extensions, alm ost lam elliform , to each  side; 17 tentacles, all alike, w ith b road ly  
conical b u lb s; betw een successive tentacles 2-3  cordyli, c lub-shaped , w ith a sm all distal cap  o f nem atocysts; 
an  adax ia l ocellus at the base o f each  tentacle and  eordylus. — N .  E .  A ustralia. ( K r a m p  1961 b p. 198, figs. 1 -3 ; 
K r a m p  1965 p . 55).

Melicertissa sp. K r a m p  1965. Young m edusa, 2 m m  wide and  high; stom ach b road ly  attached  to subum brella , 
w ithout a central stars-haped  figure; o ra l lips fain tly  ind icated ; gonads sm all, oval, in p rox im al p a r t of the 
eight rad ia l canals; 7 fully developed tentacles and  5 young bulbs, all w ith a b lack  ocellus; 10 club-shaped  
cordyli, each  w ith a distal cluster o f nem atocysts. — M alacca Strait. ( K r a m p  1965 p. 54).

Staurodiscus H a e c k e l  1879. L aodiceidae w ith four rad ia l canals, each  giving rise to one o r m ore pairs 
o f la teral b ranches w hich m ay  or m ay not com m unicate w ith the ring can a l; p rim ary  rad ia l canals proceed
ing straight to the ring can al; gonads on m ain  canals and  b ran ch es; w ith adax ia l ocelli; w ithout m arginal 
cirri. (D iscussion in  K r a m p  1962 pp . 320-324).

K ey to the In d o-P acific  sp ec ies o f  S ta u ro d iscu s .
1. Lateral branches of radial canals b lin d .............................................................................................................................. 2

Lateral branches joining ring c a n a l ................................................................................................................................................. 3
2. Lateral branches one pair ................................................................................................................................... tetrastaurus

Lateral branches 3-4 pairs ............................................................................................................................................................  gotoi
3. Lateral b randies one pair .......................................................................................................................................... nigricans

Lateral branches 2 pairs, som ewhat irregular ............................................................................................................  vietnamensis
Dana-Report No. 72,1968 10
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Staurodiscus tetrastaurus H a e c k e l  1979. Up to 6 m m  wide, h a lf as high; stom ach sm all, cruciform , m outh  
with four p rom inen t lips; rad ia l canals each  w ith two opposite b lind lateral b ran ch es; gonads on side b ranches 
and  distal parts o f rad ia l canals; 8 -16  long tentacles; up  to 48 cordyli with nem atocysts ; 32 ocelli. — Coasts 
o f In d ia ; S ingapore. C anary  Islands; F lo rida. ( M a y e r  1910 p. 214, PI. 9 figs. 7, 8; PI. 25 fig. 5, PI. 26 figs. 
10, 11; M e n o n  1932 p . 14, PI. 2 figs. 14, 19; K r a m p  1965 p. 55).

Staurodicus gotoi ( U c h id a  1 9 2 7 ) .  15 n u n  w i d e ,  2 0  m m  h i g h ;  m a n u b r i u m  s h o r t ,  f o u r - s i d e d ,  w i t h  f o l d e d  

l i p s ;  r a d i a l  c a n a l s  w i t h  3 - 4  p a i r s  o f  l a t e r a l  b r a n c h e s ,  n o t  q u i t e  o p p o s i t e  e a c h  o t h e r ,  t h e  p r o x i m a l  l o n g e r  t h a n  

t h e  d i s t a l ,  c a n a l s  a n d  b r a n c h e s  w i t h  s e c o n d a r y  d i v e r t i c u l a ;  t h e  b r a n c h e s  d o  n o t  q u i t e  r e a c h  to  t h e  r i n g  c a n a l ;

Fig. 182. Staurodiscus tetrastaurus 
( f r o m  M a y e r ,  r e d r a w n  b y  P .  W . ) .

Fig. 183. Staurodiscus gotoi 
( f r o m  U c h i d a ) .

Fig. 184. Staurodiscus nigricans 
( f r o m  M a y e r ) .

gonads along canals and  b ranches; 4 long and  4 sm aller tentacles; 88 cordyli; ocelli on base o f cordyli. — 
Shim izu Bay in  J a p a n ; Sunda Strait. ( U c i i i d a  1927 c p. 165, figs. 1, 2, as Staurodiscoides gotoi; K r a m p  1965 
p. 56).

Staurodiscus nigricans A g a s s i z  &  M a y e r  1899. 14 nun  w ide, dom e-shaped , th in  and  ilexible; m an u b riu m  
short, m outh  w ide; from  each of the rad ia l canals two opposed lateral b ranches reaching ring can a l; gonads 
along the twelve term inal canals; 12 short tentacles; abou t 84 cordyli. — Fiji Islands. ( A g a s s i z  &  M a y e r  

1899 p. 164, PI. 4 figs. 11, 12; M a y e r  1910 p. 221, fig. 113, erroneously  as synonym  of Cannota dodecantha 
H c k l . ;  K r a m p  1955 p. 307).

Staurodiscus vietnamensis K r a m p  1962. 13 m m  w ide, 5 m m  high, fairly  th ick ; stom ach quadran g u lar, 
m outh  w ith four large, folded lips; four rad ia l canals proceeding straight to the p errad ia l points of the bell

F ig . 185. S ta u ro d iscu s v ie tn a m en sis  (from K ramp). F ig . 186. Toxorch is p o lyn em a  (from  K ramp, redraw n by  I’. W .).
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m argin, each giving rise to two pa irs  of la teral b ranches m ore of less opposite each other, som e of the proxim al 
b ranches w ith  a secondary  lateral b ran ch ; gonads continuous, irregularly  folded b an d s along the m ain  
rad ia l canals and  their b ranches from  their points o f origin alm ost to the um brella  m argin, the distal ends free 
of gonads an d  com m unicating w ith the ring can al; 12 tentacles and  4 young b u lb s; abou t 48 cordyli w ith a 
distal cap  o f nem atocysts; ocelli a t the base o f each  tentacle and  eordylus. — Coast o f V ietnam . ( K r a m p  

1962 p . 319, fig. 6 ; K r a m p  1965 p. 56).

Toxorchis H a e c k e l  1879. Laodiceidae w ith four, six or m ore m ain  rad ia l canals, som e or all b ranch ing  
dichotom ously one or m ore tim es, all b ranches reaching  ring can a l; p rim ary  rad ia l canals not proceeding 
to ring  can a l; gonads upon  outerm ost b ranches; num erous tentacles and cordyli; cirri m ay be present. (D is
cussion in K r a m p  1962 pp. 320-324).

Toxorchis thalassinus ( P é r o n  & L e s u e u r  1809). A bout 50 m m  wide, dom e-shaped ; stom ach shallow , 
w ith six w ide lips; 6 w ide rad ia l canals, b ranch ing  dichotom ously 3 -4  tim es, abou t 100 b ran ch es reaching 
ring  can a l; sac-like, folded gonads on outerm ost b ran ch es; 100 or m ore long tentacles w ith cordyli and  cirri 
betw een them . — New G uinea an d  N orth A ustralia. ( M a y e r  1910 p. 228; K r a m p  1953 p. 306).

Toxorchis polynem a  K r a m p  1959. 17 m m  w ide, Hat; stom ach b road  and  Hat, m outh  w ith b ro ad  an d  crenu l
ated  lips; four groups o f rad ia l canals, each bifurcating twice inside the cruciform  base o f the stom ach, 16 
(4 x 4 )  canals leaving the stom ach, all runn ing  to the ring  can al; gonads along proxim al 2/3 to 3/4 o f the length 
of the rad ia l canals; abou t 300 tentacles and  as m any  c o rd y li.— A round M adagascar; M aldive Islands to 
Ceylon; M alayan A rchipelago; New Z ealand ; Society Islands and  Sam oa. Angola in  W est Africa. ( K r a m p  

1959« pp. 34, 141, PI. 1 fig. 13, PI. 2 fig. 4 ; K r a m p  1965 p. 56).

Family Mitrocomidae.
L eptom edusae w ith open m arginal vesicles; w ith base of stom ach attached to subum brella  along edges 

of rad ia l furrow s; w ith gonads on  rad ia l canals separated  from  stom ach; w ith hollow  m arginal tentacles; 
w ith o r w ithout m arginal c irri; w ith or w ithout ocelli. (Revision o f genera and  species in  K r a m p  1932).

K ey to  th e  gen era  o f  M itrocom id ae represen ted  in  In do-P acific  w aters.
1. W ithout o c e l l i ....................................................................................................................................................................................... 2

W ith a large black ocellus a t the  base of each m arginal vesicle ......................................................................................... 5
2. W ith m arginal cirri, spiral and with a term inal cluster of nem atocysts ...........................................................  3

W ithout m arginal c i r r i ........................................................................................................................................................................ 4
3. W ith 8-16 marginal vesicles .......................................................................................................................  Mitrocomella

W ith numerous marginal v e s ic le s .......................................................................................................................................... Mitrocoma
4. W ith 8 marginal vesicles .................................................................................................................................. Cosmetirella

W ith numerous marginal v e s ic le s .........................................................................................................................................Halistaura
5. W ith only one kind of tentacles; 8 m arginal v e s ic le s ...................................................................................  Tiaropsis

W ith two kinds of tentacles ......................................................................................................................................... Tiaropsidium

Mitrocomella H a e c k e l  1879. M itrocom idae w ith four rad ia l canals; w ith  8, 12 o r 16 m arg inal vesicles 
w ithout ocelli; w ith  m arginal c irri w hich coil spirally .

Mitrocomella frigida  ( B r o w n e  1910). 13-17 m m  wide, alm ost hem ispherical, w ith th in  w alls; stom ach 
short an d  b ro ad ; gonads along greater p a r t o f rad ia l canals, leaving both  ends free, hanging down in  large 
vertical folds; 32-72 tentacles; abou t 8 cirri betw een successive tentacles; 8 m arginal v es ic le s .— A ntarctic: 
M cM urdo Sound; Gauss S tation; South Georgia. W est o f Cape o f Good Hope. ( K r a m p  1932 p. 345, PI. 10 
figs. 5, 6, textfig. 23).

10'
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Mitrocomella sinuosa ( F o e r s t e r  1923). 4 m m  wide, alm ost hem ispherical; stom ach sm all, m outh  large, 
wide, w ith four recurved  lips; rad ia l canals n arro w ; gonads sinuous, along distal h a lf  of rad ia l canals, d i
stinctly longitudinally  d iv ided ; abou t 50 tentacles w ith th ick , conical bu lbs, fairly  short; 3 -5  cirri between 
successive tentacles; 12 m arginal vesicles. — V ancouver, Pacific coast o f N orth A m erica. ( F o e r s t e r  1923 
p. 35, PI. 4 fig. 6, as Mitrocoma sinuosa-, K r a m p  1932 p. 343, fig. 38).

Mitrocomella grandis K r a m p  1965. 50 m m  w ide, w atch-glass-shaped, th in  in  periphera l p a rt, b u t central 
p a rt very th ick ; stom ach cruciform , m outh  w ith four large, pointed, crenu la ted  lips; gonads linear, along 
greater p a rt o f rad ia l canals; abou t 220 tentacles, all alike, w ith  long, tapering bu lbs; 5 -8  cirri betw een suc
cessive tentacles; 16 m arginal vesicles. — South Africa. ( K r a m p  1965 p. 57, fig. 2).

Mitrocoma H a e c k e l  1879. M itrocom idae w ith four rad ia l canals; w ith num erous m arg inal vesicles w ith
out ocelli; w ith  m arg inal cirri w hich  coil spirally.

Mitrocoma discoidea T o r r e y  1909. 45 m m  w ide, flatter th an  a hem isphere, jelly  m oderately th ick ; stom ach 
short and  narrow , m outh  w ith four long and  pointed lips; gonads narrow , along alm ost w hole length of rad ia l 
canals; 180-240 short tentacles w ith conical b u lb s; one cirrus betw een every two tentacles; 20-60  m arginal 
vesicles w ith num erous concretions. — Coast o f C alifornia; V ancouver. ( T o r r e y  1909 p. 17, fig. 4; K r a m p  

1932 p. 349, figs. 22, 33, 41).

Cosmetirella B r o w n e  1910. M itrocom idae w ith four rad ia l canals; w ith 8 m arginal vesicles w ithout ocelli; 
w ithout m arginal cirri.

Cosmetirella davisi ( B r o w n e  1902). Up to 60 m m  w ide, larger in  suban tarc tic  th an  in an tarc tic  w aters; 
alm ost hem ispherical; stom ach sm all, lips som ew hat fo lded; gonads linear, sinuous, along 1 /2 -2 /3  of rad ia l 
canals; n u m b er o f tentacles very variab le , u p  to 180; norm ally  8 m arginal vesicles w ith  several concretions. 
— A ntarctic and  suban tarctic , c ircum po la r; coast of Chile; South Africa. ( B r o w n e  1902 p. 281, as Tiaropsis 
davisi; B r o w n e  1910 p. 34, PI. 1 figs. 6 -8 , as Cosmetirella sim plex; K ram p 1932 p. 359, figs. 4, 34, 46; B r o w n e  

& K r a m p  1939 p. 293, PI. 17 fig. 1.)

Fig. 187. Mitrocomella frigida  
( f r o m  K r a m p ,  r e d r a w n  b y  P. W.).

Fig. 188. Mitrocomella sinuosa  
( f r o m  F o e r s t e r ) .

Fig. 181). M itrocom ella  grand is  (from K ramp). Fig. 190. M itrocom a discoidea  (from K ramp).
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Halistaura  B i g e l o w  1 9 1 3 .  M itrocom idae w ith four rad ia l canals; w ith num erous m arginal vesicles w ith
out ocelli; w ithout m arginal cirri.

Halistaura cellularia (A .  A g a s s i z ) .  50-90  m m  wide, alm ost hem ispherical, thick, especially at apex; sto
m ach very  sm all, w ith  four long, slender, crenulated  lips; gonads narrow , along nearly  whole length of rad ia l 
canals; 250-340 tentacles w ith sw ollen, cylindrical b u lb s; 16-24 m arginal v esic le s.— V ancouver Island  
region; southern  A laska; Point B arrow  on the north  coast of A laska. ( M u r b a c h i  & S h e a r e r  1903 p . 172, PI.
17 fig. 2, 2 b ;  as Thaum antias cellularia; K r a m p  1932 p . 362, fig. 47; M c G i n i t i e  1955 pp. 95, 119).

Tiaropsis L. A g a s s i z  1849. M itrocom idae w ith four rad ia l canals; w ith 8 m arginal vesicles each  w ith a
basal ocellus; w ith only one k ind of tentacles; w ithout m arg inal cirri.

Fig. 191. C o sm e tire lla  d a v is i  (from B r o w n e  &  K r a m p ,  redrawn by P. W.). Fig. 192. H a lis ta u r a  c e llu la r ia  (from K r a m p ) .

Fig. 194. T ia r o p s id iu m  heisei/ (from K r a m p ) .

Tiaropsis m ulticirrata  (M. S a r s  1835). A bout 20 m m  wide, flatter th an  a hem isphere, a b road , flat stom a
chal peduncle ; m outh  w ith four lips, fairly long and  b road , m argin m uch folded and  crenu la ted ; gonads 
along m iddle 1 /2-2 /3  o f the rad ia l canals, som ew hat sinuous, from  base of peduncle ou tw ards; abou t 300 
fairly short tentacles w ith b road , swollen b u lb s; 8 m arginal vesicles, each  w ith abou t 12 concretions and  with 
a b lack  ocellus at the base. — Sea o f O khotsk ; Bering Sea; C hukotski Sea no rth  o f Bering Strait. N orth
w estern E urope from  the B arents Sea to the English C hannel; M auretan ia; Iceland ; w est coast o f G reenland; 
New F ou n d lan d  to W oods Hole on the A m erican coast. ( M a y e r  1910 p. 258, PI. 31 fig. 11, PI. 32 figs. 8, 
9; K r a m p  1919 p. 77, PI. 4 figs. 6-10 , textfigs. 11-14; K r a m p  1932 p. 364, figs. 14, 15, 20, 35, 48; R u s s e l l  

1953 p. 278, PI. 17 fig. 1, textfigs. 167-171).

F'ig. 193. T ia r o p s is  m u ltic ir r a ta ;  A, oral view of medusa, 
B  and  C , marginal vesicle with ocellus (from K r a m p ) . Fig. 195. T ia ro p s id iu m  roseum  (from  K r a m p ).
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Tiaropsidium  T o r r e y  1 9 0 9 .  M itrocom idae w ith four o r m ore (u p  to 1 6 )  ra d ia l canals; w ith  8  or 16 (rarely  
4 8 )  m arginal vesicles, each w ith a b asa l ocellus; w ith two k inds of tentacles; w ithout m arginal cirri.

Key to  the In d o-P acific  sp ec ies o f  T ia ro p s id iu m .

1. W ith about 16 radial canals .......................................................................................................................................  polyradiatum
W ith 4 radial c a n a ls ............................................................................................................................................................................  2

2. W ith 8 marginal vesic les........................................................................................................................................ 3
W ith 16 marginal v e s ic le s ......................................................................................................................................................japonicum

3. W ith 4 large tentacles; gonads o v a l ................................................................................................................. roseum
W ith 8 large tentacles; gonads c u r ta in - lik e ............................................................................................................................... kelseyi

Tiaropsidium kelseyi T o r r e y  1 9 0 9 .  A bout 5 0  n u n  w ide, th ree tim es as b road  as high, som ew hat conical; 
stom ach short, fairly b road , slightly frilled lips; gonads curta in-like , m uch  folded, along alm ost entire length

Fig. 196. Tiaropsidium  japonicum  ( f ro m  K r a m p ,  r e d r a w n  by P . \V.).

of the four rad ia l can als ; 8 tentacles, fairly  short, w ith elongated bulbs, all o f equal size; abou t 5 -8  sm all 
rud im en tary  tentacles betw een every two of the large tentacles; 8 m arginal vesicles, each w ith a basal ocellus. 
— Coast o f California between San Diego and  M onterey; V ancouver Island  region. ( T o r r e y  1909 p. 19, 
fig. 5; F o e r s t e r  1923 p. 37, PI. 4 fig. 7; K r a m p  1932 p . 369, fig. 51).

Tiaropsidium roseum  ( M aa s  1905). U p to 15 m m  w ide, flattened, stom ach b road  an d  flat, four very short, 
crenu lated  lips; gonads elongated oval, along som ew hat m ore th an  1/3 o f the length o f the four ra d ia l canals; 
4 perrad ia l, fa irly  long tentacles w ith b road  b u lb s; 7 ru d im en ta ry  tentacles in each  q u ad ran t, each  w ith a 
b road  base and  a sm all, pointed tip ; 8 m arginal vesicles, each w ith abou t 15 concretions an d  w ith a basal 
ocellus. — M auritius east o f M adagascar; N icobars; D am ar in the M alayan A rchipelago; off Sydney in  East 
A ustra lia; F iji Islands. ( M aa s  1905 p. 30, PI. 7 figs. 45-47 , as Tiaropsis rosea; K r a m p  1932 p . 368, figs. 2, 
50; K r a m p  1965 p. 59).

Tiaropsidium japonicum  K r a m p  1932. 18-34 m m  wide, w atch-glass-shaped, th in ; stom ach sm all, flattened, 
lips very short, slightly fo lded; gonads linear, along alm ost entire length o f the four ra d ia l canals; 8 large 
tentacles w ith large, swollen bu lbs; 6 -7  sm all, pointed  ru d im en tary  tentacles betw een two large tentacles; 
16 m arg inal vesicles, each w ith a basa l ocellus; n u m b er o f concretions unknow n. — M isaki in  southern 
J a p a n ; east o f Cook Strait, New Zealand. ( K r a m p  1932 p. 370, PI. 10 figs. 1, 2, textfigs. 1, 24, 36; K r a m p  

1965 p . 58).
Tiaropsidium polyradiatum  K r a m p  1965. A bout 30 n in i w ide, th in  and  flat; stom ach fairly  b road , m outh 

w ith  folded an d  crenu lated  lips; abou t 16 rad ia l canals; gonads along entire length of rad ia l canals; about 
24-32 large tentacles; betw een the tentacles several sm all, tenon-like ru d im en trav  tentacles; m ore th an  8 
m arg inal vesicles, each  w ith a basa l ocellus. — N icobars. ( K r a m p  1965 p. 59, fig. 4 ) .
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Family Campanulariidae.
L eptom edusae w ith norm al o r reduced  velum ; w ith  sm all stom ach, w ithout a peduncle ; w ith norm ally  

four sim ple rad ia l canals; w ith gonads com pletely su rround ing  rad ia l canals, separated  from  stom ach; 
w ith hollow, ra re ly  solid, m arg inal tentacles; w ithout excretory po res; w ithout m arginal or lateral c irri; w ith 
closed m arginal vesicles; w ithout ocelli.

Key to  th e gen era  o f  C am p an u lariid ae represen ted  in  In d o-P acific  w aters.
1. W ithout m anubrium , w ithout tentacles; exumbrella w ith meridional ridges; abortive medusa . .

W ith normal m anubrium  and te n ta c le s ...........................................................................................................
2. W ith more th an  one m anubrium  ...................................................................................................................

W ith norm ally only one m anubrium .................................................................................................................
3. W ith solid tentacles; w ith reduced v e lu m ......................................................................................................

W ith hollow tentacles; with normal v e lu m ; ..................................................................................................

F ig . 197. Tiaropsidium  polyradiatum  ( f ro m  K r a m p ) . F ig .  198 . Eucopella bilabiata  ( f ro m  M a y e r ) .

Eucopella v o n  L e n d e n f e l d  1883. C am panu lariidae  w ithout m an u b riu m  and  w ithout tentacles. E xum brella 
w ith longitudinal ridges. W ith four rad ia l canals w hich give rise to b lind ly  ending side branches. Gonads 
developed betw een b ranches o f ra d ia l canals. W ith  eight ad rad ia l lithocysts.

Eucopella bilabiata  ( C o u g h t r e y  1875). 1.5 m m  high, pyriform , th in  w alls; 30-40 m erid ional ridges on 
exum bre lla ; rad ia l canals closed an d  obliterated near apex, w ith num erous side b ran ch es; bell cavity alm ost 
filled w ith genital organs. No trace o f tentacles. E ight m arginal vesicles w ith one concretion. Lives bu t a few 
hours. — New' Z ealand an d  A ustralia. ( C o u g h t r e y  1875, p. 293, PI. 20, fig. 45; M a y e r  1910, p. 233, fig. 120).

Eucopella crenata H a r t l a u b  1901. H ydroid  w ith m edusae in gonotheca; the m edusae contain  the sex- 
cells before liberation. — New' Z ealand . ( H a r t l a u b  1901, p. 364, PI. 22, figs. 27-31, 33-35).

Gastroblasta K e l l e r  1 8 8 3 .  C am panu lariidae  w ith  four or m ore rad ia l canals an d  m ore th an  one m an u 
brium . N um erous m arginal vesicles alternating w ith tentacles. C entripetal canals from  ring canal.

Gastroblasta timida  K e l l e r  1883. 3 -4  m m  wdde, 1-1.5 m m  high; bell c ircu lar in outline. 1 -4  m an u b ria ;
4-17 rad ia l canals, 17 centripetal canals; 17 oval gonads. 68 tentacles an d  as m any m arginal vesicles, each 
w'ith one concretion. (R etained  as only species of Gastroblasta; all other species are abnorm al specim ens of 
Phialidium ). — Red Sea.

. Eucopella
  2
Gastroblasta
  3
. . . .  Obelia 
Phialidium
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Obelia P é r o n  & L e s u e u r  1 8 0 9 .  C am panulariidae  w ith reduced  velum ; w ith solid m arginal tentacles; 
w ith eight lithocysts.

Obelia spp. Up to 6 m m  wide, flat, jelly th in ; velum  ru d im en ta ry ; stom ach short, w ith q u ad ran g u la r base, 
m outh  w ith four short, sim ple lips; gonads round , sac-like, on m iddle o f rad ia l canals; num erous short, 
solid tentacles, som ew hat stiff, w ith axial core of single row  of endoderm  cells; each tentacle w ith small 
basa l bu lb  an d  a short prolongation o f endoderm  into mesogloea o f um brella m arg in ; eight ad rad ia l lithocysts, 
each  situated  on underside of basa l bulb  o f m arginal tentacle, each  w ith one concretion. — T he num erous 
species, rea red  from  different hydroids, can not be distinguished from  each other. — The genus alm ost cosm o
politan.

Phialidium  L e u c k a r t  1 8 5 6 .  C am panu lariidae  w ith norm al velum ; w ith hollow m arginal tentacles; w ith 
num erous m arginal vesicles.

Fig. 199. Gastroblasta tim ida  (from M a y e r ) .  Fig. 200. Obelia s p .  (from K r a m p ) .

K ey to  th e In d o-P acific  sp ec ies o f  P h ia lid iu m .
1. Subumbrella iridescent ........................................................................................................................................................... iridescens

Subumbrella not ir id e sc e n t...............................................................................................................................................................  2
2. A prom inent, brown pigm ent spot a t  base of each tentacle; about 30 short, thick te n ta c le s .............................. brunescens

No brown pigm ent spot a t  base of te n ta c le s ............................................................................................................................  3
3. Stomach large, globular; 4 prom inent l i p s ........................................................................................................................ malayense

Stomach fairly n a r ro w ........................................................................................................................................................................ 4
4. Marginal vesicles in about same num ber as tentacles + young b u l b s .............................................................................. 5

Marginal vesicles about twice as numerous as te n ta c le s ....................................................................................................... 7
5. Gonads small, oval, near m argin, $ with few, very large eggs; 16-26 tentacles ....................................................rangiroae

Gonads e lo n g a ted .................................................................................................................................................................................  6
6. Gonads on less th an  half the  distal p a rt of radial canals; about 32 te n ta c le s ....................................................................lomae

Gonads along distal 1/2-3/4 of radial canals; 60-85 te n ta c le s ..........................................................................................simplex
7. W ith very long, fringed lips; about 60 te n ta c le s ............................................................................................................... gregarium

Lips short, s im p le ................................................................................................................................................................................  8
8. Tentacle bulbs g lo b u la r .............................................................................................................................................  hemisphaericum

Tentacle bulbs rem arkably small ............................................................................................................................................ uchidai

Im m atu re  m edusae : P. ambiguum  ( A g a s s i z  & M a y e r  1899); P. pacificum  ( A g a s s i z  & M a y e r  1899, non  
M aa s  1906 — P. malayense K r a m p  1961).

A bnorm al m edusae : P. chengshanense ( L i n g  1937), P. gardineri ( B r o w n e  1905).

Phialidium  hemisphaericum  (L .). Up to 20 m m  w ide, nearly  hem ispherical, jelly  fairly th in . S tom ach sm all, 
four short, sim ple lips. Gonads oval o r linear, 1/2 to 3/4 o f the length o f ra d ia l canals, som ew hat n ea re r to
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m argin th an  to stom ach. 16 or 3 0 - 5 8  tentacles w ith  g lobular bu lbs; 1 - 3 ,  usually  2 ,  statocysts betw een tentacles, 
each w ith one concretion. — The Indo-W est-Pacific region from  East Africa to New Zealand. Coastal w aters 
in the eastern Atlantic from  Iceland  an d  no rthern  N orw ay to the Cape o f Good H ope; M editerranean. ( K r a m p  

1 9 1 9 ,  p. 9 1 ,  PI. 4, fig. 14 , PI. 5, fig. 3, text-iigs. 16 , 1 7 ;  R u s s e l l  1 9 5 3 ,  p. 2 8 5 ,  PI. 16 , fig. 1, PI. 17 , fig. 6, text- 
figs. 1 7 2 - 1 7 9 ) .

Phialidium  sim plex  B r o w n e  1902. U p to 22 m m  w ide, 10 nun  high, w atch-glass-shaped. S tom ach short, 
w ith four large fim briated  lips. Gonads along distal 1/2 to 3/4 of rad ia l canals, linear, slightly folded. 60-85 
tentacles w ith g lobular bu lbs, an d  a few young bulbs. One statocyst betw een tentacles, each  w ith one concre
tion. Specim ens seen w ith th ree an d  six rad ia l c a n a ls .— T ropica l parts of Indo-W est-Pacific Region; coast

Fig. 201. P h ia lid iu m  h em isp h a ericu m  (from M a y e r ) .  Fig. 202. P h ia lid iu m  s im p le x  (after B r o w n e  &  K r a m p ,  redrawn by  P. W.).

of Chile; South Africa. Brazil. T he suban tarc tic  islands C am pbell Is land  in the Pacific and  F alk lan d  Islands in 
the Atlantic. ( K r a m p  1 9 6 5  p. 6 3 ) .

Phialidium  rangiroae ( A g a s s i z  &  M a y e r  1 9 0 2 ) .  7 m m  wide, flatter th an  a hem isphere ; stom ach very short, 
quad ratic , not cruciform , four slightly recurved  lips; gonads sm all, oval, n ea r m arg in ; 1 6 - 2 6  well developed 
tentacles w ith large, conical b u lb s; statocysts in sam e n u m b er as tentacles, each  w ith  one concretion. — Philip 
pines; New G uinea; N. E. A ustra lia; Polynesian Islands. ( A g a s s i z  & M a y e r  1 9 0 2  p. 1 4 5 ,  PI. 1, fig. 4 ;  K r a m p  

1 9 6 5  p. 6 1 ) .

Phialidium  malayense K r a m p  1 9 6 1 .  5 m m  w ide; stom ach large, g lobular; m outh w ith four prom inen t 
lips; four large, oval gonads on m iddle 1 /3  of rad ia l canals; 32 or m ore equally  spaced tentacles; 0 - 2  stato-

F ig . 203. P h ia lid iu m  rangiroae  (from A gassiz & Ma y er ,
re d ra w n  b y  P . W .). F ig . 204. P h ia lid iu m  m a layense  (from  Maas, re d ra w n  b y  E . L .).
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cysts betw een tentacles. — N orth A ustra lia; A m boina; V ietnam ; China. ( M a a s  1906 a p. 91, PI. 2, fig. 7, as 
Phialidium  pacificum  ( A g a s s i z  & M a y f .r ) ) .

Phialidium  lomae T o r r e y  1909. 9-12 , ra re ly  14 m m  w ide, abou t four tim es b roader than  high, th in ; 
m an u b riu m  short, cruciform , with four slightly frilled lips; gonads narrow , on less than  h a lf the distal part 
o f rad ia l canals; 28—87 tentacles and som e young bu lbs; one, ra re ly  two, statocysts between adjoining ten 
tacles, each  w ith one concretion. — California. ( T o r r e y  1909 p. 22, fig. 8).

Phialidium  gregarium  (L . A g a s s i z  1862). 12 m m  wide, hem ispherical; stom ach  sm all, four very long, 
curved , fringed lips; gonads linear, along distal h a lf o f rad ia l canals; 60 tentacles w ith large, spherical bu lbs;
1—2 statocysts betw een tentacles, each  w ith one concretion. — Pacific coast o f North A m erica. ( M u r r a c i i  

& S h e a r e r  1903 p. 179, PI. 20, figs. 1 , 1 a ;  K r a m p  1962 p. 25; R o o s e n - R u n g e  1962 p. 15, figs. 1-5).

T-

F ig . 2 0 6 . Phia lid ium  gregarium  ( f ro m  M u r b a c h  & S h e a h e r ).Fig. 2 0 5 . P hialidium  lomae ( f ro m  T o r r e y ).

Phialidium  iridescens M a a s  1906. 4-5  m m  w ide, som ew hat g lobular, jellv  fairly thick, subum brella  irid e 
scent; stom ach w ide, quad ran g u lar, m outh  w ith four sm all, com plexly folded lips; gonads spindle-shaped , 
along m iddle portion o f rad ia l canals; 16 well developed tentacles w ith b road , conical bases, and  16 sm all 
tentacles, large and  sm all ones not regularly  alternating ; n u m b er and  structure of statocysts unknow n. — Ant
arctic Ocean. ( M a a s  1906 5 p. 13, PI. 1, fig. 6).

Phialidium  brunescens ( B i g e l o w  1904). 2 m m  w ide, 0.7 m m  high; m an u b riu m  very short and  b road , 
four lips; gonads large, thick and  prom inent, p rox im al; abou t 30 short, thick tentacles; a p rom inent, brow n 
pigm ent spot at base o f each tentacles; 32-40 sm all statocysts w ith 1-2 concretions. — M aldive Islands. 
( B i g e l o w  1904 p. 253, PI. 1, fig. 2, as Oceania brunescens).

Phialidium  uchidai K r a m p  1961. 10 m m  w ide, low -dom e-like; m an u b riu m  four-sided; gonads near, but 
not reaching  c ircu lar vessel, oval to oblong; 16-28 short tentacles, tentacle bulbs less p rom inen t than  in other 
species; 24-42 statocysts, irregularly  p laced. — Palao Islands, Pacific O cean. ( U c h i o a  1947 a p. 305, fig. 7, 
as Phialidium  simplex-, K r a m p  1961 a p. 172, as P. uchidai nov. nom .).

Phialidium  am biguum  ( A g a s s i z  & M a y e r  1899). 4 m m  wide, jelly very th ick ; im m ature  gonads n ea r m an u 
b rium , w hich is flask-shaped, w ith four sim ple lips; 16 short tentacles w ith large b u lb s; 1-2 statocysts between 
tentacles, w ith one co n c re tio n .— Fiji Islands. ( A g a s s i z  &  M a y e r  1899 p. 167, PI. 6, figs. 18, 19).

F ig . 2 0 7 . Phialid ium  iridescens 
( a f l e r  M a a s , f ro m  M a y e r ).

Fig. 208. P h ia lid iu m  brunescens
(a fte r B ig elo w , from Ma y e r ).

Fig. 209. Phialid ium  uchidai 
( f r o m  F c h i d a ) .
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Phialidium  gardineri ( B r o w n e  1905). 5 m m  w ide, jelly  th in ; stom ach sm all, four or five short lips; a small 
gonad on m iddle of each rad ia l can al; five rad ia l canals, four of them  abou t 90° apart, the fifth betw een two 
of the o thers; about 13-14 tentacles an d  som ew hat m ore ru d im en ta ry  bu lbs, irregularly  spaced ; abou t 32 
statocysts. P robab ly  an  abnorm al specim en o f a four-rad ia ted  form . — M aldive Islands. ( B r o w n e  1905 a  

p. 731, PI. 55, figs. 1-3, as Pseudoclytia gardineri).
Phialidium  chengshanense ( L i n g  1937). 5 - 6 x 3.5-4  m m  w ide, fiat, oval (young specim ens c ircu la r); up 

to six m an u b ria ; usually  four rad ia l canals to each  fully developed stom ach, reaching ring can al; to each 
young stom ach 2 -3  canals, partly  incom plete; no centripetal canals observed; gonads ovoid, distal, 2 -6  in 
n u m b er; num erous well developed tentacles, a lternating  w ith rud im en tary  ones; statocysts num erous. An 
abnorm al Phialidium. —  Ja p a n  an d  C hina. ( L i n g  1937 p. 356, figs. 6 -8 ; K o m a i  & Y a m a z i  1944 pp. 105-08, 
figs. 1-3).

Fig. 210. P hia lid ium  ambiguum  
( f r o m  A g a s s i z  &  M a y e r ) .

Fig. 211. P hialidium  gardineri 
( f r o m  B r o w n e ,  r e d r a w n  b y  P. \ \ \ ) .

Fig. 212. Phialid ium  chengshanense 
(from Omu).

Family Lovenellidae.
L eptom edusae w ith sm all stom ach ; w ithout peduncle ; w ith four sim ple rad ia l canals; w ith gonads on 

rad ia l canals separated  from  stom ach ; w ith hollow  m arginal tentacles; w ithout excretory pores; w ith lateral 
o r m arginal c irri; w ith closed m arginal vesicles; w ithout ocelli. H vdroids, w here know n, Lovenella-like, 
hydro theca w ith operculum .

K ey to the gen era  o f  L ovenellidae represen ted  in  In d o-P acific  w aters.
1. W ith marginal cirri; w ithout lateral cirri.... .......................................................................................................... Cirrholovenia

W ith lateral cirri; w ithout m arginal cirri ............................................................................................................................  2
2. Marginal vesicles usually 8, occasionally 4 or 1 2 ...........................................................................................................Eucheilota

N um ber of marginal vesicles indefinite, 16 or more when a d u l t ................................................................................ Lovenella

Cirrholovenia K r a m p  1959. Lovenellidae w ith m arginal cirri, w ithout lateral cirri.

K ey to the In d o-P acific  sp ec ies o f  C irrh o loven ia .

4 te n ta c le s ........................................................................................................................................................................................... tetranema
About 32 (-40) te n ta c le s ................................................................................................................................................................. polynema

Cirrholovenia polynem a  K r a m p  1959. Up to 12 m m  wide, abou t hem ispherical, jelly  fairly th ick ; velum  
very b ro ad ; stom ach square, m outh  w ith four slightly crenu lated  lips; gonads linear, along m iddle h a lf of
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rad ia l canals; abou t 32-40 tentacles; up  to eight m arginal c irri betw een successive tentacles, long, spirally  
coiled; twice as m any  m arginal vesicles as tentacles, each  w ith one concretion. — E ast Africa to T ah iti; 
J a p a n ; New Z ealand. ( K r a m p  1959 b p. 251, fig. 16 a - c ) .

Cirrholovenia tetranema  K r a m p  1959. U p to 1.5 m m  high and  w ide, jelly th in , velum  n arro w ; stom ach 
sm all, cruciform , m outh  w ith very short, sim ple lips; gonads th ick , cy lindrical, along alm ost whole length 
of rad ia l canals; four long p errad ia l tentacles w ith b road  basa l b u lb s; no rud im en tary  bu lbs; 7 -8  m arginal 
cirri in  each q u ad ran t; four in terrad ia l or eight ad rad ia l m arginal vesicles. — Strait o f M alacca; G ulf of 
S iam ; P h ilipp ines; Bali; Solom on Islands. M editerranean. ( K r a m p  1959 6 p. 253, fig. 17 a, b).

Fig. 2 1 3 . Cirrholovenia polynema ( f ro m  K r a m p ). Fig. 2 1 4 . Cirrholovenia tetranema ( f ro m  K r a m p ).

Lovenella H in c k s  1 8 6 8 .  Lovenellidae w ith la teral cirri, w ithout m arginal c irr i; w ith indefinite num ber 
of m arg inal vesicles, 16 or m ore w hen adult. H ydro id : Lovenella.

K ey to  the In d o-P acific  sp ec ies o f  L oven ella .
4 t e n t a c le s ;  g o n a d s  la rge ,  o v a l  s a c s ........................................................................................................................................................... assimilis
8 -1 6  t e n t a c le s ;  g o n a d s  sp in d le -sh ap ed ,  d i s t a l ...............................................................................................................................................cirrata

Lovenella cirrata ( H a e c k e l  1 8 7 9 ) .  16  m m  w ide, nearly  hem ispherical; stom ach short, u rn -shaped , four 
lips; four sp ind le-shaped  gonads on distal h a lf of ra d ia l canals. 8 - 1 6  tentacles w ith large bulbs flanked by
5 - 7  pairs of sp ira l c irr i; 3 - 5  ru d im en tary  m arginal w arts betw een successive tentacles; abou t 1 6  m arginal 
vesicles, each  w ith abou t th ree co n c re tio n s.— M alayan A rchipelago. M editerranean ; west coast of A frica; 
Brazil. ( H a e c k e l  1 8 7 9  p. 1 8 2 ,  PI. 11, figs. 9 - 1 1 ,  as Mitrocomium cirratum ).

Lovenella assimilis ( B r o w n e  1 9 0 5 ) .  2 .5  m m  w ide, a little b ro ad er th an  high, jelly fairly th ick ; stom ach 
short, w ith  a q u ad ran g u la r base ; gonads large oval sacs, longitudinally  divided, close by ring  can al; four 
tentacles w ith large basa l bu lbs, each flanked by 3 - 4  p airs  o f la teral c irri; in  each q u ad ran t abou t five ru d i
m entary  bu lbs, the m edian  one the largest, and  abou t five m arginal vesicles w ith two concretions. — Ceylon; 
Chefoo in China. ( B r o w n e  1 9 0 5  b p. 1 3 7 ,  PI. 1, fig. 3, as Mitrocomium simile; C i i o w  & H u a n g  1 9 5 8  pp . 1 82 , 

1 9 1 ,  PI. 4, figs. 3 1 ,  3 2 ) .

Eucheilota M c C r a d y  1 8 5 7 .  Lovenellidae w ith lateral c irri; w ithout m arginal c irri; w ith fixed num ber of 
m arg inal vesicles, usually  eight, occasionally  four or twelve. A revision of the species is needed.
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K ey to  th e In d o-P acific  sp ec ies o f  E u ch eilo ta .
1. W ith m edusa-buds on gonads; 4 large tentacles and 4 or more rudim entary bulbs, all w ith 1-3 pairs of cirri;

8 m arginal vesicles .................................................................................................................................................   paradoxica
No m ed u sa -b u d s ................................................................................................................................................................................... 2

2. 16 or more well-developed tentacles ..................................................................................................................................... 3
No more th an  2-8 well-developed te n ta c le s ............................................................................................................................... 4

3. Tentacles and small bulbs w ith 1-3 pairs of cirri; about 16 tentacles and 24 young bulbs; 7-14 m arginal vesicles;
stomach on low p e d u n c le ............................................................................................................................................................... comata
W ith 16 tentacles and 16 rudim entary  bulbs w ith one pair of cirri, about 24 m inute knobs w ithout cirri; 8 m ar
ginal v e s ic le s ............................................................................................................................................................................ ventricularis

4. W ith 12 marginal vesicles; 4 tentacles w ith one pair of cirri; no rudim entary b u lb s .........................................duodecimalis
W ith 8 m arginal v esic les...................................................................................................................................................................  5

Fig. 215. Lovenella cirrata (after  H a r t l a u b ,  from M a y e r ) .  Fig. 216. Lovenella assim ilis  (from B r o w n e ) .

5. W ith tw o well-developed tentacles (young stages)...................................................................................................................... 6
W ith 4-8 well-developed te n tac le s ..................................................................................................................................................  7

6. W ith 2 large and 2 rudim entary tentacles ; 4 m arginal vesic les ..............................................................................................bakeri
W ith 2 tentacles and about 32 small bulbs, each w ith black pigm ent in tip ; 8 m arginal v esic le s ..................... diademata

7. Gonads globular; 4 perradial tentacles w ith 2-3 pairs of cirri, 4 interradial tentacles w ithout cirri; tentacles and
rudim entary  bulbs w ith black p ig m e n t.....................................................................................................................................menoni
Gonads elongated; 4 perradial tentacles and 12-20 rudim entary  bulbs w ith one pair of cirri; no black pigment
on m arginal bulbs ........................................................................................................................................................................ tropica

E ucheilo ta  ventricularis  M c C h a d y  1 8 5 7 .  10  m m  w i d e ,  h e m i s p h e r i c a l ;  m a n u b r i u m  s h o r t ,  f o u r  p r o m i n e n t  

l i p s ;  g o n a d s  l i n e a r ,  a l o n g  m i d d l e  1 /3  o f  r a d i a l  c a n a l s ;  1 6  t e n t a c l e s  a n d  16 r u d i m e n t a r y  b u l b s ,  a l l  w i t h  a  p a i r  

o f  l a t e r a l  c i r r i ;  a l s o  a b o u t  2 4  m i n u t e  k n o b s  w i t h o u t  c i r r i ;  8  s t a to c y s t s ,  e a c h  w i t h  a b o u t  e ig h t  c o n c r e t i o n s .

Fig. 217. Eucheilota ventricularis 
( a f t e r  M a y e r ,  f r o m  K r a m p ) .

F ig . 218. E ucheilo ta  comata
(from  B i g e l o w 7, r e d ra w n  b y  P . W .).

F ig . 219. E ucheilo ta  paradoxica
(fro m  M a y e r ,  re d ra w n  b y  P . W .).

D ana-Itepo rt No. 72, 1968 11
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— Red Sea; Chagos Islands, Ind ian  O cean; M alayan A rchipelago; Solom on Islands, M elanesia. Coastal 
w aters in  southern  p arts  o f east coast o f N orth A m erica; B razil; west coast o f Africa. ( M c C r a d y  1857 p. 85, 
PI. 11, figs. 1, 2, PI. 12, figs. 1 -3 ; M a y e r  1910 p. 282, PI. 37, fig. 5, PI. 38, fig. 1).

Eucheilota comata ( B i g e l o w  1909). 6 -12  m m  wide, som ew hat higher th an  a hem isphere , th ick ; m an u b ri
um  short, flask-shaped, four slightly crenu lated  lips, low peduncle ; gonads lin ear from  m iddle 1/3 to near 
distal end of rad ia l canals; 17 tentacles and  23 ru d im en ta ry  bulbs (in  Pacific specim ens) or 19 tentacles and 
62 ru d im en ta ry  bu lbs (in  W est-Ind ian  specim ens), each  flanked by 1-3 p a irs  o f la teral c irri; 7-14 large 
statocysts. — Mexico Pacific; Chile. W est-Indies. ( B i g e l o w  1909 p. 158, PI. 5, figs. 6, 7, PI. 6, fig. 9, PI. 
37, figs. 9, 10, 12, as Phialucium comata).

F ig . 2 2 0 . Eucheilota duodecimalis ( f ro m  M a y e r ) . F ig .  2 2 1 . Eucheilota menoni ( f ro m  K r a m p ) .

Eucheilota paradoxia  M a y e r  1 9 0 0 .  4 m m  wide, h igher th an  a hem isphere ; m an u b riu m  sm all, flask-shaped; 
gonads along m iddle portion  of rad ia l canals, m edusa-buds on gonads; four large tentacles w ith a p a ir of 
la teral c irri; four or m ore ru d im en tary  bulbs flanked by  c irri; eight m arginal vesicles w ith one concretion. 
— M alayan A rchipelago; Jap a n . F lo rida an d  the B aham as. ( M a y e r  1 9 0 0  b p. 5 6 ,  PI. 4 0 ,  figs. 1 3 4 - 3 6 ;  

M a y e r  1 9 1 0  p. 2 8 5 ,  PI. 3 7 ,  figs. 3 - 3 " ) .

Eucheilota duodecimalis A .  A g a s s i z  1 8 6 2 .  2 .5  n u n  wide, h igher th an  a hem isphere ; m an u b riu m  very 
short; gonads along distal h a lf of rad ia l canals; 12 m arg inal vesicles, each  w ith one concretion; four ten 
tacles w ith  one p a ir of lateral cirri. — Mexico Pacific. New E ngland ; South C arolina; F lorida. ( M a y e r  

1 9 1 0  p. 2 8 3 ,  PI. 3 6 ,  fig. 6, PI. 3 7 ,  figs. 1, 2, textfig. 1 5 1 ) .

Eucheilota m enoni K r a m p  1 9 5 9 .  2 .5  m m  w i d e ,  h e m i s p h e r i c a l ,  j e l l y  f a i r l y  t h i c k ;  v e l u m  v e r y  b r o a d ;  g l o b u l a r

Fig. 223. Eucheilota diademata (from K ram p).

- c r ~

Fig. 222. Eucheilota tropica (from K ram p).
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gonads w ith  large ova betw een m iddle and  distal portion of rad ia l canals; four large p errad ia l tentacles w ith 
2 -3  pairs o f la teral cirri, four large in terrad ia l and  16 very  sm all rud im en tary  bu lbs w ithout cirri. Eight 
ad rad ia l m arginal vesicles w ith one concretion; la teral w alls o f stom ach w ith b lack  pigm ent g ranu les; perrad ia l 
and  in terrad ia l m arginal bu lbs w ith b lack  pigm ent. — M adras, In d ia ; Jav a  Sea; N icobar Islands; S trait 
of M alacca; Philippines. ( M e n o n  1932 p. 17, PI. 1, fig. 9, as Eucheilota sp. II ; K r a m p  1959 b p. 248, fig. 14 a, b, 
as E. menoni).

Eucheilota tropica K r a m p  1 9 5 9 .  4 m m  w i d e ,  1 .5  m m  h ig h ,  a p i c a l  j e l l y  t h i c k ;  v e l u m  n a r r o w ;  m a n u b r i u m  

s h o r t ;  g o n a d s  e l o n g a t e d ,  a l o n g  a l m o s t  e n t i r e  l e n g t h  o f  r a d i a l  c a n a l s ;  f o u r  l a r g e  p e r r a d i a l  t e n t a c l e s  a n d  i n  e a c h

F ig . 2 2 5 . Phialella falklandica  ( f ro m  B r o w n e  & K r a m r ,  r e d r a w n  b y  P .  W .) .

F ig .  2 2 4 . Eucheilota bakeri ( f ro m  T o r r e y ) .  F ig .  2 2 6 . Phialella quadrula  ( a f t e r  B r o w n e ,  f ro m  K r a m p ) .

q u a d ran t up  to five ru d im en ta ry  bu lbs, the in terrad ia l larger than  the others and  som etim es developed into 
tentacles; tentacles and  m arginal bu lbs w ith one p a ir of lateral c irri and w ithout b lack  p igm entation; eight 
m arginal vesicles w ith 1-3 concretions. — In d ia ; M alayan A rchipelago; Philipp ines; Jap an . ( M e n o n  1932 
p. 17, PI. 1, fig. 6, as Eucheilota  sp. I; K r a m p  1959 b p. 247, fig. 13, as E. tropica).

Eucheilota diademata  K r a m p  1959. 3 m m  w ide (young m edusa), w atch-g lass-shaped; velum  n arro w ; 
m an u b riu m  bottle-shaped; no gonads; two opposite, p e rrad ia l tentacles w ith conical bulbs, w ith one pa ir 
o f la teral cirri and  w ithout p igm entation; 29 ru d im en tary  m arginal bu lbs w ith one p a ir of cirri and  each 
w ith a distinct b lack spot on the extrem e tip ; eight m arginal vesicles w ith three concretions. — P hilippines. 
( K r a m p  1959 b p. 249, fig. 15).

Eucheilota bakeri ( T o r r e y  1909). Young m ed u sa : four m arginal vesicles; two gonads; two well developed 
an d  two sm all tentacles, the two large ones w ith a p a ir of lateral cirri. H ydro id  a Campanularia. — California. 
( T o r r e y  1909 p. 21, fig. 7, as Phialium  bakeri).

lí
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Family Phialellidae.
L eptom edusae w ith sm all stom ach; w ithout peduncle ; w ith four sim ple rad ia l canals; w ith gonads w ith 

m edian  groove, on rad ia l canals separated  from  stom ach ; w ith hollow  m arginal tentacles; w ithout excretory 
pores; w ithout m arginal or la teral c irri; w ith eight closed m arginal vesicles u sually  w ith two or m ore concre
tions; w ithout ocelli. H ydroids, w here know n, w ith h y d ran th  w ithout webs, hydro theca w ith operculum .

Phialella B r o w n e  1902. Phialellidae w ith the charac ters o f the family.

K ey to  th e In d o-P acific  sp ec ies  o f  P h ia le lla .

Gonads along alm ost entire length of radial canals, hanging down in wavy folds; about 60 te n ta c le s ................falklandica
Gonads elongated, oval, in distal 1/3 of radial canals; 16-32 tentacles .......................................  quadrata, incl. fragilis

D oubtful s p e c i e s ;  P. annulata  ( L e n d e n f e l d ) ,  P. hya lina  ( L e n d e n f e l d ) ,  P. dissonema ( H a e c k e l ) ,  P. s p .  
M e n o n .

Phialella falklandica  B r o w n e  1902. U p to 17 m m  w ide, sem i-globular, th ick  w alls; stom ach short, q u a 
d ran g u la r; four lips w ith fim briated m arg in ; gonads along greater p a r t o f rad ia l canals, hanging dow n in 
w avy folds; abou t 60 tentacles w ith large b u lb s; statocysts on b road , cushion-like bulbs, w ith two or m ore 
concretions. — Southern  p a rt o f west coast o f South A m erica; F a lk lan d  Islands; A uckland an d  Cam pbell 
Islands south  o f New Z ealand. ( B r o w n e  & K r a m p  1939 p. 296, PI. 17, figs. 2-4 , PI. 19, figs. 3 -5 , textfig. 1).

Phialella quadrata  ( F o r b e s  1 8 4 8 ) .  13  m m  wide, hem ispherical, th ick  w alls; stom ach short, quadratic , 
w ith  sm all base ; four short, slightly folded lips; gonads on distal 1 /3  of rad ia l canals, elongated oval; 1 6 - 3 2  

tentacles w ith  sm all, g lobular basa l b u lb s; no ocelli; statocysts on cushion-like swellings, w ith  2 - 4  or m ore 
concretions. — M alayan A rchipelago; P h ilipp ines; J a p a n ;  New Z ea land ; Chile. N orth-w estern E urope ; 
W est-Africa. ( R u s s e l l  1 9 5 3  p. 3 1 5 ,  PI. 16 ,  figs. 4 - 6 ,  PI. 17 ,  fig. 5, textfigs. 1 9 6 - 2 0 0 ) .

Phialella fragilis ( U c h id a  1938). 5 -6  m m  wide, 9 -12  m m  high, dom e-shaped, jelly th in  an d  soft; m an u 
b riu m  sm all, four well developed lips; gonads linear, sac-like, along distal 1/3 o f ra d ia l canals; 16 tentacles; 
statocysts m ounted  on w arts. — Jap a n . ( U c h id a  1938 p. 51, fig. 4, as Eucope fragilis).

Phialella hya lina  ( v o n  L e n d e n f e l d  1884). 6 m m  w ide, w atch-glass-shaped, thick at cen tre; stom ach 
h a lf  as long as bell cavity, w ide; four large, oval gonads on distal 1/3 of rad ia l canals; eight tentacles, bulbs 
nearly  cy lindrica l; large m arginal vesicles, each w ith  th ree concretions. — A ustralia, ( v o n  L e n d e n f e l d  

1884 p. 920, PI. 42, figs. 16-18, as Eucope hyalina).
Phialella dissonema ( H a e c k e l  1879). 5 m m  w ide, 7 m m  high, pyrifo rm ; exum brella  thickly besprink led  

w ith nem atocysts; m a n u b r i u m  sp indle-shaped , h a lf the length o f bell cavity, four short recurved  lips; gonads 
sac-like, along m iddle h a lf o f rad ia l can als ; short, conical apical can a l; two opposite tentacles, w ith large, 
pyriform  bulbs, very  long; statocysts each  w ith  one concretion. D oubtful species. — H aw aiian  Islands. 
( H a e c k e l  1879 p . 169, PI. 11, fig. 5, as Saphenella dissonema).

Eucopida incertae sedis.
W ith closed m arginal vesicles.
Blackfordia M a y e r  1910. E ucop ida w ith  four ra d ia l canals; w ithout gastric peduncle ; w ith gonads com 

pletely su rround ing  ra d ia l canals; w ith  num erous hollow  m arginal tentacles; the endoderm al cores of the
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tentacles extend inw ards from  the bell m argin into the gelatinous substance of the bell; w ith num erous closed 
m arg inal vesicles; w ithout perm anen tly  ru d im en ta ry  tentacles; w ithout m arg ina l or la teral cirri.

Blackfordia virginica M a y e r  1910. 14 m m  w ide, higher th an  a hem isphere, w ith ro unded  apex; stom ach 
narrow , ha lf as long as bell cavity, four long, recurved , fluted lips; gonads linear, from  corners o f stom ach 
extending along som ew hat m ore th an  h a lf the length o f rad ia l canals; abou t 80 long tentacles w ith  finger- 
shaped  o r b road ly  oval d iverticula into bell m arg in ; one (rare ly  two) m arginal vesicles betw een successive 
tentacles, each  w ith 2 -3  concretions. According to the original description b lack  pigm ent granules are present 
at base of m arginal vesicles, b u t exam ination  o f specim ens from  all three localities has revealed no such 
pigm ent. — Ganges estuary, In d ia . A tlantic coast o f New E ngland ; B lack Sea. ( M a y e r  1910 p . 277, PI. 36, 
figs. 3-5 , PI. 37, fig. 6; K r a m p  1958 p. 343, fig. 1).

Fig. 227. Phialella fragilis (from U c h i d a ) .  Fig. 228. Blackfordia virginica  (after  M a y e r ,  from T h i e l ) .

Family Phialuciidae.
L eptom edusae w ith  sm all stom ach ; w ith  4 -8  sim ple rad ia l canals; w ithout peduncle ; w ith gonads com ple

tely su rround ing  ra d ia l canals (except in  Octocannoides) and  separated  from  stom ach; w ith  excretory papillae 
on adax ia l side o f m arginal b u lb s; w ithout m arginal or lateral c irri; w ith  closed m arg inal vesicles. H ydroids 
unknow n.

K ey to  th e gen era  o f  P h ia lu ciid ae.
1. W ith norm ally 4 radial canals; no o c e lli ............................................................................................................ Phialucium

W ith norm ally 8 or 16 radial c a n a ls ............................................................................................................................................  2
2. W ith 8 tentacles w ith adaxial o c e l l i ............................................................................................................ Octocannoides

W ithout o c e l l i .................................................................................................................................................................  Octophialucium

Phialucium  M a a s  1905. Ph ia luciidae w ith norm ally  four rad ia is  can als ; w ith  perm anen tly  rud im en tary  
tentacle bu lbs an d  m arginal bu lbs w ith  adax ia l excretory pap illae ; w ithout ocelli.

K ey to  the sp ec ies o f  P h ia lu c iu m .

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, or l e s s .................................................................................................................................  2
2. Gonads situated  very near corners of s to m a c h ...................................................................................................... condensum

Gonads in distal p a rt of radial canals............................................................................................................................................  3
3. R udim entary  marginal bulbs tenon-like, conical, all alike, perm anently rudim entary , w ithout excretory papillae

mbenga
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R udim entary m arginal bulbs knob-like, the median one between successive tentacles larger th an  the others and
provided w ith an excretory p a p i l la ................................................................................................................................................  4

4. Gonads linear, simple, in distal half of radial canals; 16-36 te n ta c le s ....................................................................... carolinae
Gonads wide ribbons, slightly tw isted, near m argin; 8 or more te n ta c le s .......................................................... taeniogonia

Phialucium mbenga  ( A g a s s i z  & M a y e r  1899). 9 -12  m m  w ide, flatter th an  a hem isphere ; stom ach  urn- 
shaped , w ider th an  long; gonads linear, swollen, along distal h a lf  of ra d ia l canals; 16 tentacles an d  abou t 
80 rud im ents, tenon-like, triangu lar, all a like; 32 statocysts w ith 5 -9  concretions. — Indo-W est-Pacific tropical 
region from  E ast A frica to the M elanesian Islands. ( A g a s s i z  & M a y e r  1899 p . 168, PI. 8, figs. 24, 25, as Mitro
coma m benga ; B i g e l o w  1904 p. 252, PI. 1, figs. 3, 4, as Oceania virens-, M a a s  1905 p . 32, PI. 6, figs. 36, 37,
as Phialucium virens; K r a m p  1953 p. 275, fig. 1, synonym s).

Fig. 230. P hialucium  carolinae 
(from M a y e r ,  redrawn by P. W.).

Fig. 231. P hialucium  condensum  
( f ro m  K r a m p ).

c
Fig. 229. Marginal organs: a P hialucium  mbenga 

b and  c Ph. carolinae (from K r a m p ).

Phialucium carolinae ( M a y e r  1900). 14-20 m m  wide, not quite hem ispherical, jelly  fairly  th ick ; stom ach 
flask-shaped, sim ple lips, usually  four b u t som etim es up to eight rad ia l canals; gonads linear, along distal 
h a lf of rad ia l can als ; 16-36 well developed tentacles; betw een successive tentacles usually  three ru d im en tary  
bulbs, the m iddle one the largest, an d  four m arginal vesicles, each  w ith two concretions. — Indo-W est-Pacific 
Region from  E ast Africa to A ustralia an d  to Chefoo in  China. ( M a y e r  1900 a, p . 7, PI. 3, fig. 9, PI. 4, figs. 10, 
11, as Oceania carolinae; M a y e r  1910 p. 275, PI. 36, figs. 1', l " ;  K r a m p  1953 p. 276, figs. 2, 3, varia tion  an d  
synonym s; K r a m p  1965 p. 70).

Phialucium condensum  K r a m p  1953. D iam eter 6-7  n u n ; sim ilar to P. carolinae, bu t gonads very n ea r the 
corners of the stom ach, 1/4 to 1/3 o f the length o f rad ia l canals. — N orth-eastern  A ustra lia ; Kei Islands in 
the B an d a  Sea. ( K r a m p  1953 p. 279, PI. 1, fig. 4, textfig. 4).

Phialucium m ultitentaculatum  M e n o n  1932. 11 m m  high, 14 n u n  w ide, very  th ick ; stom ach rectangular, 
sm all, w ith  four fim briated  lips, ra th e r long; four ra d ia l canals, ribbon-like and  folded in adu lt; gonads along 
alm ost entire length o f the rad ia l canals; 25-32 tentacles, 3 -4  rud im ents betw een tentacles; abou t 150 statocysts, 
w ith 2 ( -4 )  concretions. — M adras in In d ia ; Gulf o f T onkin . ( M e n o n  1932, p . 16, PI. 2, figs. 15, 16).

Phialucium taeniogonia C i i o w  & H u a n g  1958. Up to 15 n u n  w ide, h igher th an  a hem isphere, jelly th ick , 
th inn ing  tow ards m arg in ; stom ach quadrate , m outh  tube very short, four sim ple lips; four narrow  rad ia l 
canals; gonads slightly tw isted w ide ribbons near um b re lla  m arg in ; generally  eight or m ore m arginal ten 
tacles, a t som ew hat irregu lar distances from  each other, w ith g lobular or b road ly  conical b u lb s ; betw een 
successive tentacles 3 -8  sm all ru d im en tary  bulbs, the m ed ian  one larger th an  the o thers; statocysts alternating  
w ith  tentacles an d  ru d im en tary  bu lbs. — Chefoo in  China. ( C i i o w  & H u a n g  1958 pp. 180, 190, PI. 3, figs. 
24-26).
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Octocannoides M e n o n  1 9 3 2 .  Phialuciidae w ith  eight sim ple ra d ia l canals w hich  arise separately  from  
p erip h e ry  of stom ach ; eight tentacles w ith  abax ia l ocelli; “ sense c lu b s” (? ) on  bell m arg in ; statocysts w ith
out ocelli; no peduncle ; eight lips; gonads consisting o f two lateral halves.

Octocannoides ocellata M e n o n  1932, non  K r a m p  1958. 5 -7  m m  w ide, flatter th an  a hem isphere, not th ick ; 
eight large gonads on m iddle portion o f rad ia l canals, each consisting of two lateral halves; tentacles w ith 
large, conical bu lbs w ith  conspicuous abax ia l ocelli (n o t cordy li); in  each octant abou t five statocysts w ith
2 -3  concretions. — India. ( M e n o n  1932 p. 21, PI. 3, figs. 27, 28).

Octophialucium  K r a m p  1955. Ph ia luciidae w ith  norm ally  eight rad ia l canals; w ithout ocelli.

Fig. 232. P hialucium  multitentaculatum  Fig. 233. Phialucium  taeniogonia
( f ro m  M e n o n ). ( f ro m  C h o w  & H u a n g ).

Fig. 234. Octocannoides 
ocellata ( f ro m  M e n o n ) .

K ey to  th e In d o-P acific  sp ecies o f  O cto p h ia lu c iu m .

1. Gonads along greater part of radial canals.............................................................................................................................  2
Gonads in distal 1/5 or less of radial canals .......................................................................................................................  4

2. W ith 4 tentacles; about 10 rudimentary bulbs without excretory papillae per quadrant, marginal vesicles as
many as tentacles plus ru d im en ts ......................................................................................................................................solidum
With 8-16 tentacles; with excretory papillae.......................................................................................................................  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 ten tacles.................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 ten tac le s ................................medium

4. Tentacles very numerous, closely crowded, no rudimentary bulbs between tentacles; marginal vesicles more
numerous than tentacles ..................................................................................................................................................  aphrodite
19-28 tentacles; 3-5 rudimentary bulbs between successive tentacles; marginal vesicles in same number as 
tentacles plus rud im en ts........................................................................................................................................................ indicum

Octophialucium indicum  K r a m p  1958. U p to 25 m m  w ide, disk-like or len ticu lar, th ick ; stom ach short, 
1/6 as wride as u m b re lla ; eight pointed crenu lated  lips; 6-11 rad ia l canals (usually  8) continued  inw ards 
alm ost to centre o f stom ach ; gonads along distal 1/5 or less o f rad ia l can als ; 19-28 tentacles w ith b road ly  
conical bu lbs w ith  long excretory p ap illae ; no abaxia l exum brella r c lasps; betw een tentacles 3 -5  sm all 
trian g u la r bu lbs w ith  excretory p ap illae ; one statocyst betw een successive m arginal bulbs. — Indo-W est- 
Pacific tropical region from  M adagascar to T ahiti. ( M e n o n  1932 p. 23, PI. 3, fig. 25, as Octocanna po lynem a ; 
K r a m p  1958 p. 347, textfig. 2 a, h, as Octophialucium indicum).

Octophialucium medium  K r a m p  1955. 15-30 n u n  w i d e ,  e v e n l y  v a u l t e d ,  n o t  l e n t i c u l a r ;  s t o m a c h  1/7 a s  

w i d e  a s  u m b r e l l a ,  w i t h  b r o a d ,  s t a r - s h a p e d  f i g u r e ;  8  p o i n t e d ,  c r e n u l a t e d  l i p s ;  g o n a d s  l i n e a r ,  a l o n g  d i s t a l  

2/3—3/4 p a r t  o f  r a d i a l  c a n a l s ;  a b o u t  16 t e n t a c l e s ;  3-5  r u d i m e n t a r y  b u l b s  b e t w e e n  s u c c e s s i v e  t e n t a c l e s ,  o n e

12*



m arginal vesicle betw een successive m arginal b u lb s; n u m b er of ra d ia l canals usually  8, vary ing  from  6 to
11 . — Gulf o f G uinea; Philipp ines; Ceylon. ( K r a m p  1 9 5 5  p. 2 5 7 ,  PI. 2 fig. 1, textfigs. 4, 5 ) . 1

Octophialucium bigelowi K r a m p  1955. 10 m m  high, 8 n in i w ide, w ith very  th ick  jelly ; m outh  w ith eight 
pointed lips; gonads swollen, along alm ost entire length o f ra d ia l canals; eight large tentacles; 1-3 triangu lar 
bu lbs w ith excretory papillae betw een tentacles; 3 -5  statocysts betw een tentacles. — Mexico Pacific; P anam a. 
( B i g e l o w  1909, p. 169, PI. 6, figs. 6, 10, PI. 38, figs. 1-3, as Octocanna polynem a).

Fig. 2 3 5 . Octophialucium indicum  ( f ro m  K r a m p ). Fig. 2 3 6 . Octophialucium m edium  (f ro m  K r a m p ,  r e d r a w n  b y  P. W.).

Fig. 2 3 7 . Octophialucium bigelowi ( f ro m  B i g e l o w , 
redrawn b y  P. W.).

Fig. 2 3 9 . Octophialucium aphrodite ( f ro m  B i g e i .o w ,

Fig. 2 3 8 . Octophialucium solidum  ( f ro m  M e n o n ). r e d r a w n  b y  P. W.).

1 After  the  above was w ri t ten  a specimen of O. medium  was found in the collection of th e  Zoological Museum, Copenhagen; i t  was 
taken  near Jo lo  between Mindanao a n d  Borneo by  Dr. T h .  M o r t e n s e n  in 1914; the  specimen agrees exactly  with th e  ty p e  specimen from 
th e  Gulf of Guinea, W est  Africa,  as described by  me in 1955, and  I have ascertained th a t  the  m edusa from Ceylon, described b y  B r o w n e  
(1905) as Octocanna polynema, belongs to  th e  same species, as then  presum ed by  me.
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Octophialucium solidum  ( M e n o n  1932). A bout 10 m m , hem ispherical; stom ach b road , eight short lips; 
eight rad ia l canals; gonads along alm ost en tire length o f rad ia l canals; four tentacles w ith large bulbs w ith 
excretory pap illae  and  exum bre lla r clasps, several sm all “ tentacle-like structu res” w ithout papillae o r clasps; 
abou t one statocyst between each p a ir o f these. — M adras in  In d ia ; Mergui A rchipelago; S unda  Strait. ( M e 

n o n  p. 305, as Octocanna po lynem a ; K r a m p  1965 p . 73).
Octophialucium aphrodite ( B i g e l o w  1 9 1 9 ) .  1 5 - 2 5  m m  w ide, 7 - 9  rad ia l canals; gonads spindle-shaped , 

along distal 1 / 5 - 1 /2  of rad ia l canals; tentacles very num erous, closely crow ded, well developed excretory 
pap illae ; no perm anen tly  ru d im en ta ry  b u lb s; statocysts m ore num erous th an  tentacles. — M alayan A rchi
pelago; P h ilipp ines; M ozam bique C hannel. ( M aa s  1 9 0 6  a p. 9 5 ,  PI. 3, fig. 10, as Octocanna po lynem a ; B i g e 

l o w  1 9 1 9  p. 3 0 7 ,  PI. 4 2 ,  figs. 1, 2 ,  as Octocanna aphrodite).

Family Eirenidae.
Leptom edusae w ith sm all stom ach ; w ith a gastric peduncle ; w ith four or six sim ple rad ia l can als ; w ith 

gonads on ra d ia l canals restric ted  to su b u m b re lla ; w ith  hollow  m arginal tentacles; w ith or w ithout excretory 
pores; w ith o r w ithout la teral o r m arginal c irr i; w ith a large an d  indefinite n u m b er o f closed m arginal vesicles; 
w ithout ocelli. H ydroids, w here know n, h y d ran th  w ith  w eb betw een tentacles, hydro theca w ith operculum .

Key to  the gen era  o f  E irenidae.
1. W ithout c i r r i .......................................................................................................................................................................................Eirene

W ith c i r r i ................................................................................................................................................................................................ 2
2. W ith  lateral c i r r i ...................................................................................................................................................................... Helgicirrha

W ith marginal cirri .................................................................................................................................................................. Phialopsis

Eirene E s c i i s c i i o l t z  1829. E iren idae w ith a distinct peduncle ; w ithout lateral o r m arginal cirri.

K ey to  th e In d o-P acific  sp ecies o f  E iren e.

1. Peduncle w id e .......................................................................................................................................................................................  2
Peduncle s le n d e r ................................................................................................................................................................................... 5

2. W ith (normally) 6 radial canals (30-50 tentacles; gonads distal, less th an  half as long as radial canals) . .  hexanemalis
W ith 4 radial c an a ls ............................................................................................................................................................................  3

3. W ith 150-180 tentacles, closely set, all alike; peduncle very short, c o n ic a l....................................................................mollis
W ith up to 32 ten tac le s ...................................................................................................................................................................... 4

4. Gonads short and oval, d i s t a l .................................................................................................................................................... kambara
Gonads elongated, somewhat nearer to margin than  to p e d u n c le ....................................................................................... tenuis

5. Gonads short and oval, in middle portion of radial canals; no excretory p a p il la e .................................................. brevigona
Gonads e lo n g a te d ................................................................................................................................................................................  6

6. Gonads only half as long as radial canals, alm ost distal; 4 large perradial and 12 small tentacles and about 40
rudim entary  b u l b s ...................................................................................................................................................................... elliceana
Gonads alm ost from base of peduncle to  m arg in ........................................................................................................................  7

7. A bout 3 rudim entary  bulbs (and 2-4 m arginal vesicles) between successive tentacles; about 50 tentacles;
excretory papillae conspicuous..............................................................................................................................................  palkensis
None or very few rudim entary  bulbs between te n ta c le s ....................................................................................................... 8

8. W ithout excretory papillae; 32-48 tentacles all a l ik e .......................................................................  menoni
Excretory papillae d i s t in c t ...............................................................................................................................................................  9

9. Base of peduncle pyram idal; 60 or more tentacles of different s iz e s .............................................................................viridula
Base of peduncle narrow ; 100 or more tentacles of equal s i z e ................................................................................... ceylonensis

Eirene ceylonensis B r o w n e  1905. 15-25 m m  w ide; peduncle long, narrow , cy lindrica l; gonads extending 
from  base o f peduncle to n ea r bell m arg in ; 100 or m ore tentacles, short, w ith excretory pores; no or very
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few young b u lb s; abou t 1 0 0  statocysts. — Coastal w aters in the Indo-W est-Pacific Region from  E ast Africa 
to New Z ealand  and  to Chefoo in  C hina. ( B r o w n e  1 9 0 5  b p. 1 4 0 ,  PI. 3 ,  figs. 9 - 1 1 ) .

Eirene palkensis B r o w n e  1 9 0 5 .  U p to 2 0  m m  w ide; peduncle long, narrow , cy lindrica l; gonads extending 
from  base of peduncle to near m arg in ; abou t 50  short tentacles an d  abou t th ree tim es as m any  rud im en tary  
bulbs, th ree betw een each successive p a ir of tentacles, the m iddle one a little larger th an  the o thers; tentacle 
bu lbs an d  rud im en ts w ith conspicuous excretory papillae. — Coastal w aters in  the Indo-W est-Pacific Region 
from  E ast Africa to N orth-E ast A ustralia. ( B r o w n e  1 9 0 5  b p . 1 4 1 ,  PI. 3, figs. 1 2 - 1 6 ;  K r a m p  1 9 6 5  p. 7 5 ) .

Eirene m enoni K r a m p  1 9 5 3 .  7 - 1 2  m m  w i d e ;  p e d u n c l e  n o t  p a r t i c u l a r l y  b r o a d  a t  t h e  b a s e ,  n a r r o w s  t o w a r d s  

t h e  t i p ;  f o u r  p r o m i n e n t  l i p s  w i t h  f o l d e d  m a r g i n ;  g o n a d s  h i g h l y  v a r i a b l e  i n  l e n g t h ;  a b o u t  4 8  t e n t a c l e s ,  n o

Fig. 240. E irene ceylonensis Fig. 241. Eirene palkensis  Fig. 242. Eirene menoni
(from C h o w  & H u a n g ). (from B r o w n e , redrawn by  P. W .) (from K r a m p , redrawn by  P. W.).

excretory p ap illae ; one, som etim es 2 - 3 ,  statocysts betw een tentacles, w ith  one concretion. — Coastal w aters 
in  the Indo-W est-Pacific Region from  E ast Africa to Polynesia. ( A n n a n d a l e  1 9 0 7  p. 7 9 ,  PI. 2, fig. 5 ,  as Irene 
ceylonensis; K r a m p  1 9 5 3  p. 2 8 6 ,  PI. 2, fig. 6, Eirene m enoni; K r a m p  1 9 6 5  p. 7 6 ) .

Eirene viridula ( P é r o n  & L e s u e u r  1 8 0 9 ) .  2 0 - 3 0  m m  w ide, um brella  hem ispherical, m iddle portion  fairly  
th ick ; peduncle slender, w ith p y ram id a l base, stom ach fairly  sm all b u t w ith  four long, pointed  lips w ith 
crenu lated  m arg ins; gonads linear, extending from  som ew hat beyond base o f peduncle alm ost to bell m arg in ; 
abou t 6 0  or m ore tentacles of different sizes, large an d  sm all frequently  alternating ; bu lbs conical, w ith d i
stinct adax ia l excretory pap illae ; 4 0  or m ore m arginal vesicles, each w ith 1 - 4  concretions. -  E ast A frica;

Fig. 244. Eirene mollis (from T o r r e y ) .

Fig. 245. Eirene hexanemalis (from B r o w n e ,  
redrawn by  P. W.).

Fig. 243. Eirene viridula, w ith  stom ach  an d  bell m argin (from  K l n n e ).
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Ceylon. M editerranean ; W est A frica; north-w estern  E urope. ( E s c h s c h o l t z  1829 p. 94: Eirene viridula; 
W i l l  1844 p. 70, PI. 2, figs. 8 -12 , as Geryonia pellucida; K ö n n e  1934 p. 30, fig. 2 a-c; R u s s e l l  1953 p. 321, 
PI. 20, figs. 3, 4, textfigs. 201-05 : E. pellucida =  viridula; K r a m p  1959 a p. 158, fig. 215).

Eirene mollis T o r r e y  1909. 15-20 m m  w ide; peduncle very short, conical; 150-180 closely set tentacles, 
all a like; lithocysts even m ore num erous. — Pacific coast o f N orth A m erica from  San Diego to V ancouver 
Island. ( T o r r e y  1909 p. 26, fig. 11; K r a m p  1965 p . 77).

Eirene hexanem alis ( G o e t t e  1886). Up to 18 m m  w ide; peduncle th ick , conical, stom ach very sm all; 
gonads along less th an  the d istal h a lf  of the norm ally  six rad ia l canals, in  young stages four rad ia l canals; 
30-50  short, slender, tapering  tentacles w ith large, swollen bu lbs, w ith  excretory p ap illae ; th ree or m ore

Fig. 2 4 6 . Eirene kambara ( f ro m  A g a s s iz  & M a y e r ,
redrawn b y  P . W.). Fig.  247. Eirene tenuis (from B r o w n e , redrawn by  P. W.).

ru d im en ta ry  bulbs an d  abou t four statocysts betw een every two tentacles. — Coastal w aters in the Indo- 
W est-Pacific Region from  South an d  East A frica to A ustralia an d  M elanesia; southern  C hina an d  Jap a n . 
( M a y e r  1910 p. 310, fig. 171, as Irenopsis hexanem alis; V a n h o f f e n  1911 p. 229, fig. 19; K r a m p  1965 p. 77, 
fig. 5, developm ent).

Eirene kam bara  A g a s s i z  & M a y e r  1899. 8 m m  w ide; peduncle distinct, short and  b ro ad ; gonads on distal 
portions o f ra d ia l canals, short an d  oval; 16-32 very  sm all, slender tentacles; 64 statocysts. — Fiji Islands; 
N orth-E ast A ustra lia; V ietnam . ( A g a s s i z  & M a y e r  1899 p. 169, PI. 8, fig. 29; K r a m p  1953 p. 283, PI. 2, fig. 5, 
textfig. 6).

Eirene tenuis ( B r o w n e  1905). 10-15 m m  w ide; peduncle short and  b ro ad ; gonads nearer to the m argin 
th an  to the peduncle ; 25-32 tentacles, bu lbs long, b road , w ith a sm all excretory p ap illa ; betw een tentacles
1-3  sm all, ru d im en tary  bu lbs an d  2 -4  statocysts. — M aldive an d  N icobar Islands. ( B r o w n e  1905 a p. 730, 
PI. 54, fig. 4, PI. 57, fig. 16, as Phialidium  tenue; K r a m p  1958 p. 351: E. tenuis a valid  species, re ferred  to 
genus Eirene).

Eirene brevigona K r a m p  1959. 6 m m  wide, peduncle slender, h a rd ly  as long as bell rad iu s ; m outh  large, 
w ith four short lips; gonads short and  oval, in m iddle portion  o f rad ia l canals; 24 tentacles an d  seven young 
bulbs, no excretory p ap illae ; one m arginal vesicle betw een successive tentacles. — E ast coast o f M alaya. 
( K r a m p  1959 b p. 255, fig. 18).

Eirene elliceana ( A g a s s i z  & M a y e r  1902). A bout 16 m m  w ide; peduncle abou t as long as bell diam eter, 
slender, w ith b road , p y ram id a l b ase ; abou t 56 tentacles b u lb s : four large perrad ia l, 12 o f m edium  size (three 
in  each q u ad ran t)  an d  40 very  sm all, ru d im en tary  bu lbs; abou t 56 statocysts. — Ellis Islands in  tropical
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Pacific; P hilippines. ( A g a s s iz  & M a y e r  1 9 0 2  p. 1 4 6 ,  PI. 2, f igs. 5 - 7 ,  as Phortis elliceana; B i g e l o v  1 9 1 9  p. 
3 0 5 ,  PI. 4 1 ,  figs. 3 - 7 ) .

Helgicirrha H a r t l a u b  1 9 0 9 .  E iren idae w ith  a distinct stom achal ped u n c le ; w ith  la teral cirri at the base 
o f som e or all o f the tentacle b u lb s; w ith  excretory pores.

K ey to  th e In d o-P acific  sp ec ies o f  H elg ic irrh a .
1. W ith clusters of m edusa-buds on gonads; gonads in distal 1/3 of radial c a n a ls .....................................medusifera

W ithout m edusa-buds......................................................................................................................................................................... 2
2. Stomach very elongated; gonads in distal 1/3 of radial canals; 32 tentacles and about 70 rudim entary bulbs danduensis

Stomach short; gonads from m argin to base of peduncle or somewhat down the  peduncle; 30-141 tentacles malayensis

Fig. 248. Eirene brevigona (from Kramp). Fig. 2 4 9 . Eirene elliceana (from M a y f . r ) .

Helgicirrha malagensis ( S t i a s n y  1 9 2 8 ) .  A bout 20  m m  wide, jelly th in ; peduncle conical, abou t h a lf  as 
long as broad , stom ach short; gonads as a ru le  long, extending from  m argin inw ards, som etim es continuing 
along up p er p a r t o f peduncle ; 3 0 - 1 4 1  tentacles, w ith fairly  th ick , conical bulbs, w ith la teral c irri; rud im en tary  
tentacles w ithout cirri, varying n u m b er; abou t 1 - 2  statocysts betw een every two tentacles. — Indo-W est- 
Pacific Region from  A rabia to N orth-E ast A ustralia an d  Chefoo in  China. ( S t i a s n y  1 9 2 8  p. 2 1 0 ,  fig. 1, as 
Eirene malayensis; M e n o n  1 9 3 2  p. 2 0 ,  PI. 3, fig. 2 3 ,  as E. malayensis, PI. 3, fig. 2 4 ,  as E. madrasensis; K r a m p  

1 9 6 5  p. 8 1 ,  figs. 6, 7 ) .

Helgicirrha danduensis ( B i g e l o w  1 9 0 4 ) .  Up to 2 5  m m  w ide; peduncle long an d  conical, stom ach very 
elongated; sp indle-shaped  gonads along distal 2 / 3  of rad ia l canals; 32  tentacles, the p errad ia l a little longer, 
w ith la teral c irri; abou t 7 0  rudimentär}^ bulbs w ithout c irri; 3 2  statocysts. — M aldive and  N icobar Islands; 
N orth A ustralia. ( B i g e l o w  1 9 0 4  p. 2 5 4 ,  PI. 1, fig. 5, PI. 2, fig. 6 ,  as Eirene danduensis).

Helgicirrha medusifera ( B i g e l o w  1 9 0 9 ) .  Up to 13 m m  w ide; peduncle slender; gonads along distal 1 /3  

of rad ia l canals, not quite reaching m arg in ; clusters o f m edusa-buds on gonads; 1 6 - 2 1  tentacles w ith swollen, 
conical bases; also a few m arginal knobs, p rob ab ly  young tentacles; all w ith one or two pairs o f la teral c irri; 
statocysts alternating w ith tentacles. — Pacific coast o f Mexico an d  P anam a. ( B i g e l o w  1 9 0 9  p. 1 6 1 ,  PI. 3 7 ,  

figs. 1 - 8 ,  as Eirene medusifera; K r a m p  1 9 6 5  p. 8 0 ) .
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Phialopsis T o r r e y  1909. E iren idae w ith  four ra d ia l canals; w ithout excretory pores; w ith m arginal c irri; 
gastric peduncle feebly developed.

Phialopsis diegensis T o r r e y  1909. 20-30 m m  w ide, 3 -4  tim es as w ide as high, jelly m oderately  th ick  in 
m iddle portion ; peduncle very  short, conical; stom ach very short, m outh  w ith very short, crenu lated  lips; 
gonads linear, extending from  basa l p a r t of peduncle alm ost to bell m arg in ; 16-28 tentacles w ith elongated 
conical b u lb s; betw een successive tentacles 3 -9  triangu lar rud im en tary  bu lbs, 3 -9  scattered m arginal cirri, and
2-5  m arg inal vesicles, each w ith 2 -6  concretions; no lateral cirri. — E astern  Pacific; w estern p art o f Ind ian  
Ocean. A tlantic O cean from  about 35° S. to 60° N .; partly  oceanic. ( T o r r e y  1909 p. 23, fig. 9 ; R u s s e l l  

1953 p. 333, PI. 20, fig. 5, textfigs. 213, 214).

Fig. 2 5 0 . Helgicirrha m alayensis ( f ro m  K r a m p ).
Fig. 2 5 1 . Helgicirrha danduensis (f ro m  B ig e l o w , 

redrawn by P. W.).

Family Eutimidae.
L eptom edusae w ith  sm all stom ach ; w ith  distinct peduncle ; v ith  four sim ple ra d ia l can als ; w ith gonads 

on rad ia l canals separa ted  from  stom ach either on  peduncle or su b u m b rella  only, or on b o th ; w ith hollow  
m arg ina l ten tacles; w ithout excretory pores; w ithout m arginal c irr i; w ith or w ithout la teral c irri; w ith 
closed m arginal vesicles, u sually  eight; w ithout ocelli. H ydroids, w here know n, Campanopsis-like.

Fig. 252. IJelgisirrha meducifera (from  B i g e l o w , redraw n).
Fig. 253. Phialopsis diegensis

( f r o m  R u s s e l l , r e d r a w n  b y  P. W .).
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K ey to  the In d o-P acific  gen era  o f  E u tim idae.
1. W ith 8 (rarely 12) marginal vesicles; with or w ithout marginal w a r t s ...............................................................................  2

W ith numerous marginal vesicles and marginal w a r t s .......................................................................................................  Tima
2. W ithout cirri and w ithout marginal w a r t s .......................................................................................................................... Eutonina

W ith c i r r i ..............................................................................................................................................................................................  3

3. W ith marginal cirri between te n ta c le s ...........................................................................................................................Eutimalphes
W ith lateral cirri on marginal w arts, usually also a t base of te n ta c le s ..............................................................................Eutima

Tima  E s c h s c h o l t z  1 8 2 9 .  E utim idae w ith num erous m arginal vesicles; w ithout c irri; w ith m arginal w arts; 
w ith gonads upon  entire length o f rad ia l canals.

Tim a saghalinensis B i g e l o w  1913. 100 m m  w ide; peduncle very short, lips m uch  folded; abou t 300 ten 
tacles; statocysts abou t h a lf as num erous as tentacles, each w ith 8-10  concretions. — O chotian Sea. ( B i g e 
l o w  1913 p. 35; P e t e r s e n  1962 p. 102, figs. 1, 2).

Fig. 2 5 4 . T im a  saghalinensis ( f ro m  N a u m o v ). Fig. 2 5 5 . E utonina indicans ( f ro m  K h a m p ).

Eutonina  H a r t l a u b  1897. E utim idae w ith eight m arginal vesicles; w ithout c irri; w ithout m arginal w arts; 
w ith gonads restricted to subum brella .

Key to  the sp ec ies o f  E u ton ina.
Gonads linear, sinuous, along nearly whole length of subum brellar portion of radial canals; about 200 ten tacles

indicans
Gonads in distal 1/4—1/3 of radial canals; about 16 tentacles ............................................................................... scintillans

Eutonina indicans ( R o m a n e s  1876). 25-35 m m  wide, slightly flatter than  a hem isphere; jelly ra th e r th ick; 
peduncle th ick , conical; stom ach short, four folded lips; gonads linear, sinuous, along nearly  w hole su b u m 
bre lla r portion of rad ia l canals; abou t 200 short tentacles; m arginal vesicles w ith abou t 12 concretions. 
— J a p a n ; K am chatka; A leutian Islands; V ancouver Island. N orth-w estern E u ro p e ; Iceland. ( H a r t l a u b  

1897 p. 506, PI. 22, figs. 1, 3, 4, 6, 7, PI. 20, figs. 19, 20, as Eutonina socialis; R u s s e l l  1953 p. 374, PI. 22, 
fig. 2, textfigs. 240-45).

Eutonina scintillans ( B i g e l o w  1909). 10 m m  wide, 5 m m  high, jelly  th ick ; peduncle short; stom ach glo
b u la r; four sim ple o r slightly crenu lated  lips; gonads extending along distal 1/4-1 /3 o f rad ia l canals; m arginal 
vesicles w ith 2 -5  concretions. — Pacific coast of Mexico; D jibouti in East Africa. A driatic Sea.

Eutim a  M c C r a d y  1857. E utim idae w ith eight (ra re ly  12) m arginal vesicles; with lateral cirri and  with 
m arginal w arts; w ith 2-32 tentacles.

Subgenus Eutim a  M cC r a d y  1857. W ith  m arginal swellings w ithout adax ia l papillae.
Subgenus Octorchis H a e c k e l  1879. W ith  m arginal swellings w ith adax ia l papillae.
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K ey to  the In d o-P acific  sp ecies o f  E u tim a .
1. W ith 8 gonads, 4 on subum brella and 4 on p e d u n c le ........................................................................................................... 2

W ith 4 gonads, either on subum brella or on peduncle ........................................................................................................  4

2. W ith 12-14 tentacles w ithout cirri; about 32 marginal w arts w ith lateral c i r r i ......................................................... hartlaubi
Tentacles with lateral c i r r i ...............................................................................................................................................................  3

3. W ith 4 tentacles and 60-80 marginal w arts .................................................................................................................  orientalis
W ith 8 tentacles and up to 100 marginal w a r t s ......................................................................................................................levuka

4. Gonads on peduncle only; 4 tentacles w ith abaxial hook-like process; 120-140 marginal w a r t s .................................curva
Gonads on subum brellar portion of radial c a n a ls ...................................................................................................................  5

5. W ithout marginal w arts; up to 30 tentacles, each w ith 1-3 pairs of c i r r i .......................................................................brownei
W ith marginal w arts ............................................................................................................................................................................  6

Fig. 2 5 6 . E utonina scintillans ( f ro m  N e p p i  & S t ia s n y , 
redrawn by P. W.).

Fig.  258. E ulim a orientalis (from B r o w n e , redrawn by  P. W.).

Fig. 257. E utim a levuka  (from M a y e r ).

6. W ith 16 tentacles w ith swollen bulbs, with lateral cirri; gonads in middle portion of radial canals ....................modesta
W ith 8 te n ta c le s ..................................................................................................................................................................................  7

7. Tentacles w ithout cirri; gonads w ith lateral swellings, no t reaching to p e d u n c le ............................................neucaledonia
Tentacles w ith lateral cirri; gonads extending from bell margin to short way down the p e d u n c le ................... japonica

Eutim a levuka ( A g a s s i z  & M a y e r  1899). Up to 15 m m  wide, flatter th an  a hem isphere, jelly  fairly th in ; 
peduncle slender, 1 1/2 tim es as long as d iam eter o f bell; eight gonads, four on m iddle portion of peduncle 
and  four on su b u m b re lla ; u sually  eight tentacles, som etim es m ore, w ith la teral c irri; up  to 100 m arginal 
w arts w ith cirri. — Coastal w aters in the Indo-W est-Pacific Region from  East Africa to the Fiji Islands, n o rth 
w ards to F orm osa; east coast of A ustralia. ( A g a s s i z  & M a y e r  1899 p. 163, PI. 9, figs. 30, 31; K r a .vip 1965 
p. 83).

Eutim a orientalis ( B r o w n e  1905). 5 -6  m m  w ide; peduncle twice as long as bell d iam eter, w ith  dom e-like 
base an d  elongate, p rism atic cen tral p a r t; eight gonads, four on peduncle an d  four on su b u m b re lla ; four 
tentacles, w ith la teral c irri; 60-80  m arginal w arts, w ith lateral cirri. — Coastal w aters in  the Indo-W est- 
Pacific Region from  A frica to New Z ealand, northw ards to Form osa. ( B r o w n e  1905 b p. 139, PI. 3, fig. 4, 
as Octorchis orientalis; K r a m p  1965 p. 84).

Eutim a curva B r o w n e  1905. 10 m m  w i d e ,  j e l l y  q u i t e  t h i c k ;  p e d u n c l e  a b o u t  a s  l o n g  a s  b e l l  d i a m e t e r ,  

p y r a m i d a l  a b o v e ,  p r i s m a t i c  b e l o w ;  f o u r  g o n a d s  o n  p r i s m a t i c  p o r t i o n  o f  p e d u n c l e  o n l y ;  f o u r  t e n t a c l e s  w i t h
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la teral c irri; tentacle bulbs curve u p w ard s over m argin o f bell, w ith  b lack  p igm ent; 120-140 m arginal w arts 
w ith cirri. — Coastal w aters in the Indo-W est-Pacific Region from  the Seychelles to N orth-E ast A ustralia. 
( B r o w n e  1905 b p. 138, PI. 3, figs. 1 -3 ; K r a m p  1965 p. 84).

Eutim a japonica  U c h id a  1925. 4.5 m m  wide, jelly th ick ; peduncle sho rt; four gonads extending from  bell 
m argin to short w ay dow n the peduncle ; eight tentacles, the p errad ia l longer th an  the in terrad ia l, w ith lateral 
c irri; in each octant four m arginal w arts, the two m iddle ones larger and  w ith  lateral cirri. — Ja p a n ; central 
N orth Pacific. ( U c ii id a  1925 p. 93, fig. 17; K r a m p  1965 p. 85).

Eutim a hartlaubi K r a m p  1958. 15 m m  w i d e ,  f l a t t e r  t h a n  a  h e m i s p h e r e ,  j e l l y  f a i r l y  t h i c k ;  p e d u n c l e  s l e n d e r ,  

t a p e r i n g ,  a b o u t  h a l f  a s  l o n g  a s  d i a m e t e r  o f  b e l l ;  e ig h t  g o n a d s ,  f o u r  o n  s u b u m b r e l l a  e x t e n d i n g  a l m o s t  f r o m

Fig. 259. E u tim a  curva 
(from M a y e r ,  redrawn by  P. W.).

base o f peduncle to bell m argin, an d  four short on m iddle portion o f peduncle ; 12-14 large tentacles w ith
out c irr i; abou t 32 m arginal w arts w ith lateral c irri; a large, spherical, gelatinous p ro tuberance above the base 
o f each tentacle. — D jibouti in E ast A frica; N icobars. ( H a r t l a u b  1909 a p. 456, PI. 20, figs. 11-15, as Octor- 
chandra orientalis n. sp .; K r a m p  1958 p. 358, fig. 4, as Eutim a hartlaubi nov. nom .).

Eutim a modesta ( H a r t l a u b  1909). 8 m m  wide, flat, w ith  th in  w alls; peduncle abou t h a lf  as long as d iam eter 
o f bell, slender, tapering ; four gonads, on subum brella  only, a little nearer to peduncle th an  to m argin ; 16 
tentacles w ith  swollen bulbs, w ith la teral c irri; 16 o r m ore m arginal w arts, w ith la teral cirri. — D jibouti in 
E ast Africa. ( H a r t l a u b  1909 b p. 454, PI. 19, figs. 6, 7, as Eutim alphes modesta).

Eutim a brownei ( T o r r e y  1909). 15 m m  w ide, hem ispherical, jelly  th ick ; peduncle w ide, conical, short; 
m outh w ith four w ide, frilled lips; gonads on su b u m b re lla r portions o f rad ia l canals only; abou t 130 short 
tentacles w ith bu lbous bases flanked by one to th ree p a irs  of long, slender c irri; no m arginal w arts. — San 
Diego, California. ( T o r r e y  1909 p. 25, fig. 10, as Eutim alphes brownei).

Eutim a neucaledonia U c h id a  1964. 9 n u n  w ide, very flat; peduncle slender, nearly  as long as d iam eter of 
bell, stom ach short w ith four slightly crenulated  lips; four gonads, on subum brella  only, from  n ea r bell 
m arg in , not reaching  to base o f peduncle, linear w ith m any  lateral swellings; eight tentacles, the perrad ia l 
longer th an  the in terrad ia l, w ithout c irri; in each octant 6 -7  sm all m arg inal w arts, som e of w hich have cirri. 
— New Caledonia. ( U c h id a  1964 p. 110, figs. 2, 3).

Fig. 2 6 0 . E utim a japonica  ( f ro m  U c i i id a ).

Fig. 261. E utim a hartlaubi (from 
H a r t l a u b ,  r e d r a w n  b y  P. W.).
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Eutim alphes H a e c k e l  1879. E u tim idae w ith  eight ad rad ia l statocysts; w ith num erous tentacles and  m ar
ginal cirri. Only one species, w hich w as observed only once.

Eutim alphes pretiosa H a e c k e l  1879. 40 m m  w ide, 20 m m  high; jelly  th ick ; peduncle b road , conical, 
abou t h a lf as long as bell d iam eter; stom ach large; very large lips, com plexly fo lded; gonads continuous, 
extending along alm ost entire length o f rad ia l can als ; 60-80 very short tentacles and  a few m arginal w arts; 
num erous m arginal cirri. — A ustralia. ( H a e c k e l  1879 p. 195, PI. 11, fig. 8).

Fig. 263. E utim a brownei ( f r o m  T o r r e y ) .

Fig. 262. E u tim a  modesta (from H a r t l a u b ,  redrawn by P. W.).

Fig. 264. E utim a neucaledonia (from U c h i d a ) .

Family Aequoreidae.
L eptom edusae w ith  very b ro ad  stom ach ; usually  w ithout peduncle ; w ith m any sim ple or b ran ch ed  rad ia l 

canals; w ith gonads on rad ia l canals separated  from  stom ach; w ith hollow  m arginal ten tacles; w ith excretory 
po res; w ithout m arginal o r la teral c irri; w ith closed m arg inal vesicles; w ith or w ithout ocelli. H ydroids, 
w here know n, tentacles w ith  webs, hydro theca w ith operculum .

Key to  th e In d o-P acific  genera o f  A equoreidae.
Radial canals simple, u n d iv id e d .................................................................................................................................................... Aequorea
Radial canals bifurcated or b ra n c h e d .........................................................................................................................................Zygocanna

D ana-R eport No. 72, 1968 13

Fig. 265. Eutimcdphes pretiosa (from M a y e r ).
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Aequorea P é r o n  & L e s u e u r  1809. A equoreidae w ith  num erous sim ple rad ia l canals. S ubum brella  w ith
out row s o f pap illae. T he species are m ore or less doubtful.

K ey to  the In d o-P acific  sp ec ies o f  A equ orea .
1. Gonads no more than half as long as radial c a n a ls ..........................................................................................................  2

Gonads along almost whole length of radial canals ........................................................................................................  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 c a n a ls ..................................................................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 c a n a ls ...........................................................................................................................  australis

3. More than 3 times as many tentacles as radial canals; about 100 radial canals; tentacle bulbs laterally com
pressed ...........................................................................................................................................................................  coerulescens
Less, usually much less, than 3 times as many tentacles as radial c a n a ls ....................................................................... 4

Fig. 260. Aequorea coerulescens (from U ch id a) .
Fig. 267. Aequorea macrodactyla, 

tentacle bulb (from R u s s e l l ) .
Fig. 268. Aequorea pensilis, ten tacle  bulb 

(from M aas,  redrawn by  the  author).

4. W ith about 4-10 or more times as many radial canals as te n ta c le s .............................................................................  5
With at least half as many tentacles as radial c a n a ls ......................................................................................................  7

5. Umbrella flat, thick, up to 27 mm wide; with up to 32 radial canals and 4-8 ten tac le s ............................................parva
Umbrella large, more or less biconvex; with numerous (60-250) radial c a n a ls ........................................................... 6

6. Tentacle bulbs broad, with an abaxial keel and prominent excretory papillae ........................................ macrodactyla
Tentacle bulbs with long lateral extensions and without excretory p a p illa e .........................................................pensilis

7. Umbrella hemispherical, very thick, 20-40 mm wide; 30-50 radial canals and as many tentacles; no excretory
p ap illa e ........................................................................................................................................................................................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 can a ls ....................... aequorea

Aeqourea coerulescens ( B r a n d t  1 8 3 8 ) .  Up to 14 5  m m  w ide, usually  6 0 - 8 0  m m , low and  th ick ; stom ach 
abou t h a lf as w ide as u m brella ; abou t 100 rad ia l can als ; gonads extending along alm ost w hole length of 
ra d ia l canals; 3 - 6  tim es as m any  tentacles as rad ia l canals and  num erous sm all bu lbs; tentacle bu lbs elon
gated, la terally  com pressed, w ith p rom inen t excretory pap illae ; statocysts num erous, c ro w d e d .— Coastal 
w aters in  the w arm  p arts  of the eastern and  w estern Pacific, the In d ian  O cean and  southern  Atlantic. ( B i g e 

l o w  1 9 0 9  p. 1 7 7 ,  PI. 4, fig. 4 ,  PI. 3 5 ,  figs. 3 - 8 ;  K r a m p  1 9 6 5  p. 8 6 ) .

Aequorea macrodactyla  ( B r a n d t  1 8 3 5 ) .  U p to 75 m m  w ide, central disk th ick , lens-shaped, m argin th in ; 
stom ach abou t h a lf as w ide as um b re lla ; 6 0 - 1 0 0 ,  up to 15 0  rad ia l canals; gonads extending along alm ost 
entire length o f ra d ia l canals; 1 0 - 3 0  (ra re ly  up to 4 0 )  tentacles an d  6 - 8  tim es as m any  sm all b u lb s; tentacle 
bu lbs b road , each  w ith  a distinct abaxial keel an d  w ith a p rom inen t excretory p ap illa ; statocysts very  n u m er
o u s .— E astern  tropical Pacific; M elanesian Islands an d  the T asm an  Sea; Indo-M alayan  coastal w aters, 
Form osa, J a p a n ; w estern  p arts  of the In d ian  O cean from  the M aldive Islands to M adagascar an d  the east
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coast o f A frica; off south-eastern  A frica. W ithin  the A tlantic area the occurrence seems to be som ew hat scat
tered  : off the w est coast o f A frica; off the sou thern  p art of the cast coast o f South A m erica; the C aribbean  Sea; 
an  isolated popidation  occurs off the south-w estern coasts o f the B ritish Isles. ( B i g e l o w  1 9 0 9  p. 1 7 4 ,  PI. 3 6 ;  

B i g e l o w  1 9 1 9  pp. 3 1 0 ,  3 1 3 ,  PI. 4 3 ,  fig. 7 ;  K r a m p  1 9 5 9  a p . 3 8 ,  fig. 2 3 5 ;  K r a m p  1 9 6 5  p. 8 7 ,  fig. 8 ) .

Aequorea pensilis ( E s c i i s c i i o l t z  1 8 2 9 ) .  Up to 10 0  m m  wide, cen tral d isk thick, lens-shaped , m argin th in ; 
stom ach 1 / 2 - 2 / 3  as w ide as u m b re lla ; 1 0 0 - 2 5 0  rad ia l canals; gonads extending along alm ost entire length 
o f ra d ia l canals; 1 0 - 1 6  tentacles and  8 - 1 6  tim es as m any  sm all bu lbs; tentacle bulbs w ith long lateral exten
sions, no abaxia l keel; no excretory papillae bu t excretory pores; statocysts very num erous. — Coastal w aters 
o f the Indo-W est-Pacific Region from  South an d  E ast Africa to the east coast o f A ustralia. ( B i g e l o w  1 9 1 9

Fig. 2 6 9  a. Aequorea aequorea (from M a y e r ). Fig. 2G9 b. Aequorea aequorea, bell margin (from R u s s e l l ).

p. 3 1 1 ,  PI. 4 2 ,  fig. 3, 4 ;  K r a m p  1 9 5 3  p. 2 9 5 :  varia tion  an d  com parison  w ith Ae. macrodactyla; K r a m p  1 9 5 9  a 
p. 1 6 7 ,  fig. 2 3 6 ;  K r a m p  1 9 6 5  p. 9 2 ) .

Aequorea aequorea ( F o r s k â l  1 7 7 5 ) .  Up to 1 7 5  m m  wide, saucer-shaped , thick in centre, g radually  th in n 
ing tow ards m arg in ; stom ach usually  h a lf as w ide as um b re lla ; rad ia l canals usually  6 0 - 8 0 ,  som etim es fewer 
o r u p  to 1 6 0 ;  gonads extending along alm ost w hole length of rad ia l canals; tentacles usually  less num erous 
th an  rad ia l canals bu t varying from  h a lf to twice as m an y ; sm all bu lbs few, scattered ; tentacle bu lbs elongated 
conical, excretory pores on short pap illae ; 5 - 1 0  statocysts betw een successive rad ia l canals. — South-East 
Africa and  M adagascar; east coast o f A ustralia and  no rth  of New Z ealand ; north-eastern  Pacific. W estern 
Atlantic from  Cape Cod to F lo rida  and  in Patagonia; eastern A tlantic generally d istribu ted  from  N orw ay to 
South A frica; M editerranean. ( F o r s k â l  1 7 7 5  p. 1 1 0 ,  as Medusa aequorea; P é r o n  & L e s u e u r  1 8 0 9  p. 3 3 6 ,  as 
Aequorea forskalea; R u s s e l l  1 9 5 3  p. 3 4 2 ,  PI. 2 1 ,  fig. 3, PI. 3 2 ,  figs. 1, 2 ,  textfigs. 2 2 0 ,  2 2 1 ,  as Ae. forskalea; 
K r a m p  1 9 6 5  p. 9 5 ) .

Aequorea australis U c i i i d a  1 9 4 7 .  Up to 4 0  m m  wide, low er than a hem isphere, jelly ra th e r th in ; d iam eter 
o f stom ach a little less th an  h a lf o f that o f u m b re lla ; 1 6 - 5 0  rad ia l canals; gonads abou t h a lf as long as rad ia l 
canals, nearer to m argin th an  to stom ach ; 1 6 - 4 0  tentacles and  a varying n u m b er o f sm all bu lbs; statocysts 
abou t sam e n u m b er as tentacle bu lbs w ith d istinct excretory papillae. — Coastal w aters in  the Indo-W est- 
Pacific Region, from  E ast Africa to T ahitti, no rthw ards to Chefoo in China, sou thw ards to north-eastern  
A ustralia. ( U c i i i d a  1 9 4 7  a p. 3 0 7 ,  fig. 8 ;  K r a m p  1 9 5 3  p. 2 9 0 ,  fig. 7, varia tion  and  com parison w ith Ae. globosa; 
K r a m p  1 9 6 5  p. 9 6 ) .

Aequorea globosa E s c i i s c i i o l t z  1 8 2 9 .  2 0 - 4 0  m m  w ide, alm ost hem ispherical, jelly very th ick ; stom ach 
abou t h a lf as w ide as d iam eter of u m b re lla ; gonads extending along alm ost entire length o f rad ia l canals; 
3 0 - 4 0  rad ia l canals, sam e n u m b er o f tentacles an d  abou t twice as m any  sm all bu lbs; abou t twice as m any

13*
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statocysts as tentacles; no excretory papillae. — E ast A frica; M alayan A rchipelago; M elanesian Islands; 
Chile. ( M aa s  1905 p. 43, PI. 8, figs. 48 -5 0 ; K r a m p  1965 p. 98).

Aequorea conica B r o w n e  1905. 9 m m  w i d e ,  10-12 m m  h i g h ,  c o n i c a l ,  j e l l y  v e r y  t h i c k ;  s t o m a c h  h a l f  a s  w i d e  

a s  d i a m e t e r  o f  u m b r e l l a ,  o f t e n  b r o a d  a n d  f l a t ;  l i p s  l o n g  a n d  s l e n d e r ,  w i t h  a n  i n w a r d  f u r r o w  w h i c h  c o n t i n u e s  

a l o n g  i n s i d e  o f  s t o m a c h  to  t h e  r a d i a l  c a n a l s ;  a b o u t  16 r a d i a l  c a n a l s ;  g o n a d s  a l o n g  p r o x i m a l  h a l f  p o r t i o n  o f

Fig. 2 7 0 . Aequorea australis (f ro m  C h o w  & H u a n g ) . Fig. 2 7 1 . Aequorea globosa ( f ro m  M a a s , r e d r a w n  b y  P. W.).

rad ia l canals; 26-30 tentacles and as m any  sm all b u lb s; abou t twice as m any  statocysts as tentacles; no 
excretory papillae. — M ozam bique C hannel; coastal w aters o f Ind ia  and  the M alayan A rchipelago; Amoy 
in C hina; North A ustralia. ( B r o w n e  1905 b p. 145, PI. 1, fig. 2, PI. 2, figs. 16-18; K r a m p  1953 p. 289; K r a m p  
1965 p. 99).

F ig . 2 7 3 . Aequorea parva  ( f ro m  St ia s n y ).F ig .  2 7 2 . Aequorea conica ( f ro m  B r o w n e , r e d r a w n  b y  P . \ \ \ ) .

Aequorea parva  B r o w n e  1 9 0 5 .  1 2 - 2 7  nun  w ide, fiat, th ick , w ith  vaulted  apex ; stom ach abou t h a lf as wide 
as d iam eter o f u m b re lla ; 3 2  rad ia l can als ; gonads along alm ost entire length o f rad ia l canals; 4 - 8  tentacles; 
abou t 100 sm all b u lb s; 1 - 2  statocysts betw een successive b u lb s; excretory papillae p re se n t? — In d ia ; S inga
pore; Jav a  Sea; Amoy in  China. ( B r o w n e  1 9 0 5  b p. 1 4 6 ,  PI. 2, figs. 5 - 7 ;  S t i a s n y  1 9 2 8  p. 2 1 5 ,  figs. 3, 4, 

as Ae. parva  var. buitendijk i; M e n o n  1 9 3 2  p. 2 4 ,  PI. 3, figs. 2 9 - 3 3 ) .

Doubtful species; Ae. victoria ( M u r b a c h  & S h e a r e r ) .

Zygocanna  H a e c k e l  1 8 7 9 .  A equoreidae w ith num erous rad ia l canals, b ifurcated  o r b ran ch ed ; subum brella  
som etim es w ith rad ia l rows o f gelatinous papillae.
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Key to  th e In d o-P acific  sp ec ies o f  Z ygocan n a .

1. Radial canals branched more th an  once.......................................................................................................................................  2
Radial canals b ifu rc a te d .................................................................................................................................................................... 3

2. Subumbrella with radial rows of gelatinous papillae; branching of radial canals inside the  periphery of the  sto
mach ....................................................................................................................................................................................................  vagans
Subumbrella w ithout rows of papillae; radial canals divided into 3-6 branches outside s to m a c h  buitendijki

3. Stomach on large, conical peduncle ............................................................................................................................  diploconus
No gastric p e d u n c le ............................................................................................................................................................................  4

4. 16-20 radial canals, 10-16 tentacles ..............................................................................................................................  pleuronota
12 radial canals, tentacles very n u m e ro u s .......................................................................................................................... purpurea

(The la tte r  th ree species are uncertain).

Zygocanna vagans B i g e l o w  1 9 1 2 .  U p to 7 6  m m  w ide, Hat, th in ; subum brella  w ith rad ia l rows o f gela
tinous pap illae ; stom ach 1 / 3 - 1 /2  as w ide as u m b rella ; abou t 30-45 rad ia l canals from  the periphery  o f the

Fig. 2 7 4 . Zygocanna vagans, a b o r a l  v ie w  o f s to m a c h  ( f ro m  B i g e l o w ). Fig. 2 7 5 . Zygocanna buitendijki ( f ro m  S t ia s n y ).

stom ach w ithout branching , b u t from  a cruciform  figure in centre of stom ach b ranch ing  grooves pass to the 
points of origin of the free canals; gonads extending along greater portion o f rad ia l canals; 28-70 tentacles 
an d  several sm all bulbs, w ith long excretory pap illae ; statocysts very num erous. — W arm  parts o f the Pacific 
an d  In d ian  oceans, from  Central A m erica to E ast Africa, northw ards to Form osa, southw ards to Sydney in  
East A ustralia. A tlantic w est o f the Cape of Good Hope an d  near the Azores. ( B i g e l o w  1919 p. 315, PI. 42, 
figs. 5 -7 , PI. 43, fig. 6; B i g e l o w  1940 p. 299, fig. 14; K r a m p  1959 a p. 39, figs. 7, 238; K r a m p  1965 p. 100).

Zygocanna buitendijki S t i a s n y  1928. U p to 65 m m  wide, exum brella  w ith 70-100 rad ia l ribs containing 
hollow  tubes; no su b u m b re lla r pap illae  betw een rad ia l canals; stom ach abou t ha lf as b ro ad  as d iam eter of 
u m bre lla ; rad ia l canals d iv ided into 3 -6  b ranches, 80-100 reach ing  ring can al; 16-18 large tentacles and  as 
m any  sm all ones or b u lb s; abou t 200 statocysts; excretory pap illae  present. — Indo-M alayan coastal w aters. 
( S t i a s n y  1928 p. 218, figs. 5 a-e, 6, 7; M e n o n  1932 p . 25, PI. 3, figs. 34, 35; K r a m p  1965 p . 101).

Zygocanna diploconus ( H a e c k e l  1879). 60-100 m m  wide, higher th an  a hem isphere, exum brella  w ith 
num erous rad ia l ridges; stom ach on large, conical, gelatinous peduncle ; 25-35 rad ia l canals, b ifu rcated ; 
50-70 long tentacles; 200-300 statocysts; excretory pap illae? Colour rose red . — S unda Strait. ( H a e c k e l  

1879 p. 216, PI. 15, fig. 6).
Zygocanna pleuronota ( P é r o n  & L e s u e u r  1 8 0 9 ) .  2 0 - 3 0  nun  w ide, 8 - 1 0  m m  high, d isk -shaped ; exum brella  

w ith 4 0 - 5 0  ra d ia l rib s ; stom ach cy lindrical; 1 6 - 2 0  rad ia l canals, b ifu rcated ; 1 0 - 1 6  tentacles; statocysts? 
— N orth A ustralia an d  New G uinea. ( H a e c k e l  1 8 7 9  p. 2 1 4 :  as Zygocanna pleuronota; p. 2 1 5 ,  P I .  15 ,  figs. 
7, 8 :  as Z . costata).

Zygocanna purpurea ( P é r o n  & L e s u e u r  1 8 0 9 ) .  8 0 - 1 0 0  m m  w i d e ,  1 0 - 1 6  m m  h i g h ;  s t o m a c h  1 /4  a s  b r o a d
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as d iam eter o f um brella , cy lindrica l; 12 rad ia l canals, b ifu rcated ; gonads each form ing a cluster o f five 
parallel, serra ted  lam ellae; tentacles very  num ero u s; statocysts? Colour v iolet-purple. — A ustralia. ( M a y e r  

1910 p . 338).

I I I .  Order L I M N O M E D U S A E
H ydrom edusae w ith  alternating generations. The sexual generation is a velar m edusa w ith hollow  tentacles; 

the gonads either on the stom ach w all w ith or w ithout p e rrad ia l lobes extending along the rad ia l canals, 
o r on the rad ia l canals on ly; if  statocysts are present, they are  in terna l an d  provided w ith an  endoderm al 
axis. The asexual generation is a sessile polyp w ith  pow er o f vegetative propagation , w ith o r w ithout tentacles; 
the endoderm  of the tentacles in  d irect connection w ith that o f the gastral cavity.

Fig. 2 7 6 . Zygocanna diploconus ( a f t e r  H a e c k e l , fro m  M a y e r ) . Fig. 2 7 7 . Zygocanna pleuronota ( a f t e r  H a e c k e l , f r o m  M a y e r ) .

K ey to  th e fa m ilies  o f  L im n om edu sae.
1. W ith gonads on radial canals only; w ith in ternal statocysts; w ithout o c e l l i .......................  Olindiadidae

W ith gonads on stom ach walls, usually extending along radial lobes of stom ach; usually w ithout statocysts . . .  2
2. W ith 4 simple radial canals; tentacle bulbs w ith abaxial o c e l l i ................................................... Moerisiidae

W ith  4 or 6 or more radial canals generally branched; w ithout ocelli .............................................  Proboscidactylidae

Family Moerisiidae.
L im nom edusae usually  w ithout m arg inal vesicles; w ith gonads on the stom ach w all and  in  ra d ia l lobes 

of stom ach extending outw ards along the rad ia l canals; w ith  four sim ple, u n b ran ch ed  rad ia l can als ; tentacle 
bulbs w ith abax ia l ocelli. H ydroids, w here know n, sm all, w ith  hollow  tentacles.

K ey to  th e gen era  o f  M oerisiid ae rep resen ted  in  In d o-P acific  w aters.
1. Stom ach on a short gelatinous peduncle; m outh w ith four well-developed, crenulated l i p s .............................  Tiaricodon

No peduncle; m outh w ithout distinct lips ................................................................................................................................. 2
2. Tentacle bulbs globular, no t clasping over exum brella; w ithout s ta to c y s ts ................................................................Moerisia

Basal p a rt of tentacles adnate to  exum brella; w ith in ternal statocysts (almost in v is ib le ) .............................. Ostroumovia
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Moerisia B o u l e n g e r  1 9 0 8 .  M oerisiidae w ith  four o r m ore tentacles w ith  rings o f nem atocysts throughout 
their length; bu lbs g lobular, not clasping ex u m b re lla r m arg in ; stom ach cruciform , w ithou t a peduncle ; m outh 
w ithout d istinct lips; gonads on rad ia l can a ls  continuous w ith  those on the stom ach  w alls, sm ooth; w ithout 
statocysts.

Polyp w ith  filiform  ten tacles in  one m o re  or less d istinct w h o rl; w ith a th in  perisa rc .
Moerisia gangetica K r a m p  1958. 3 m m  w ide, 2 m m  high, g lobular, jelly very th ick ; stom ach very sm all, 

m outh-opening cross-shaped  w ithou t lips, ra d ia l lobes nearly  extending to ring -canal, d istal parts sac-like, 
penden t; 19 tentacles o f eq u a l size, w ith  sem i-globular b asa l bu lbs, each w ith an  abax ia l red  ocellus; n em a
tocysts in  rings along w hole length o f tentacle. Polyp unknow n. — N ear C alcutta, Ind ia . ( K r a m p  1958 
p. 363, figs. 5 a, b).

Tiaricodon B r o w n e  1902. M oerisiidae w ith four p e rrad ia l tentacles; stom ach  w ith  four p errad ia l lobes 
extending along a b road , gelatinous p ed u n c le ; m ou th  w ith four d istinct lips.

Fig. 278. M oerisia gangetica 
( f r o m  K r a m p ,  r e d r a w n  b y  P. W.).

Fig. 280. Ostroumovia 
inkerm anica  ( f r o m  K r a m p ).

Fig. 279. Tiaricodon coeruleus 
( f r o m  B r o w n e  &  K r a m p ,  r e d r a w n  

b y  P. W.).
Fig.  281. Eperetmus typus 

( f r o m  U c h i d a ) .

Tiaricodon coeruleus B r o w n e  1902. 24 m m  w ide, 25 nun  high, jelly thick, bell-sh ap ed ; stom ach nearly  
to velar level, four lips d istinct, c ren u la ted ; rad ia l lobes sac-like, on peduncle only ; four p e rrad ia l tentacles, 
stout, tapering, nem atocysts in  p rox im al p art in  sm all, ro unded  w arts, in m idd le p a r t  form ing transversal 
clasps, in  distal p a rt rings; an  abax ia l ocellus. Polyp unknow n. — Chile and  P eru . W eddell Sea; F a lk land  
Islands; coast of Argentina. ( V a n h o f f e n  1913 p. 6, PI. 1, fig. 2, PI. 2, figs. 2 -6 ; B r o w n e  & K r a m p  1939 p. 
311, PI. 18, figs. 1-6, PI. 19, figs. 8 -11 ).

Ostroumovia H a d z i  1928. M oerisiidae w ith sm all in terna l statocysts; stom ach w ithout a peduncle, c ru c i
form  w ith long p errad ia l lobes; m outh  crucifo rm  w ithout d istinct lips; w ith gonads on rad ia l lobes continuous 
w ith those in the stom ach w alls; w ith tentacles w ith rings o f nem atocysts th roughout their length, basal p a rt 
o f tentacles adnate  to exum brella . Polyp sessile, w ith scattered m oniliform  tentacles.

Ostroumovia inkerm anica  ( P a l t s c i i i k o w a - O s t r o u m o v a  1925). U p to 8 m m  w ide and  6 m m  high, dom e
shaped , jelly very th ick ; stom ach very sm all, prism atic, w ith rad ia l lobes extending nearly  to bell m arg in ; 
gonads on rad ia l lobes w ith  d ista l portions sac-like, p en d en t; up  to 32 tentacles o f different length, proxim al 
p art o f tentacle narrow , ad n a te  to exum brella , w ith an  ocellus at the po in t o f issue o f the free p a r t  o f the 
tentacles; in ternal statocysts very  sm all, alm ost invisible except in m icrotom e sections. — V izagapatam

14*
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C hannel, east coast o f In d ia ; B lack Sea. ( P a l t s c h i k o w a - O s t r o u m o v a  1925 p p .  273-84, figs. 1 -3 : as Moerisia 
inkerm anica; V a l k a n o v  1936 p p .  292-301, figs. 20-27 ; K r a m p  1938 p p .  45-60 , PI. fig's. 1-6, tcxtiigs. 1 -5 ; 
P a s p a l e f f  1938 p p .  29-40, figs. 1 -15 ; K r a m p  1958 p .  364; Ind ia).

Family Olindiadidae.
L im nom edusae w ith  in terna l m arg inal vesicles; w ith  gonads on rad ia l canals; w ith sim ple, u n b ran ch ed  

rad ia l canals; w ithout ocelli. Polyps, w here know n, very sm all, w ith or w ithout tentacles.

K ey to  th e gen era  o f  O lind iad idae represen ted  in  In d o-P acific  w aters.
1. W ith centripetal c a n a ls ...................................................................................................................................................................... 2

W ithout centripetal canals ...............................................................................................................................................................  3
2. Tentacles all of one kind, situated on exum brella a t  different height above bell m argin; w ithout adhesive pads

Eperetmus
W ith prim ary tentacles projecting above bell margin and with term inal adhesive pads; secondary tentacles 
on bell m argin, w ithout adhesive p a d s ............................................................................................................................... Olindias

3. Tentacles in groups (8 perradial and interradial nem atocyst pads, each w ith one large and one m inute tentacle;
m oreover several tentacles singly placed; no adhesive pads) ............................................................................................. Gossea
Tentacles no t in g ro u p s ...................................................................................................................................................................... 4

4. W ith 6 radial canals; no adhesive p a d s .................................................................................................................................Nuarchus
W ith 4 radial canals; some or all tentacles w ith adhesive p a d s ............................................................................................ 5

5. Some tentacles w ith term inal adhesive pads..... ..........................................................................................................  Vallentinia
All tentacles w ith an adhesive pad a t  some distance from outer e n d ................................................................................  6

6. W ith numerous statocysts ................................................................................................................................................ Gonionemus
W ith no more th an  16 s ta to c y s ts ........................................................................................................................................Scolionema

Eperetmus B i g e l o w  1915. O lind iad idae w ith  four rad ia l canals an d  several centripetal, b lin d  canals; 
o ral lips w ith nem atocysts kn o b s; w ith num erous tentacles o f one k ind , not in groups, situated  on exum brella  
at different height above bell m argin, w ith  rings of nem atocysts, w ithout adhesive p ad s ; w ith num erous 
statocysts.

Eperetmus typus B i g e l o w  1915. 23 n u n  w ide, 15 n u n  h igh; four well developed, crenulated  lips w ith  one 
row  of nem atocyst kn o b s; centripetal canals up to abou t 16 in each  q u ad ran t, tapering  u p w ard s; tentacles 
m ore num erous th an  centripetal canals, of different size; statocysts nearly  alternating  w ith tentacles. — A laska; 
Pacific coast o f C anada ; Jap a n . ( B i g e l o w  1915 p. 401, PI. 59, figs. 1 -8 ; U c i i i d a  1929 p. 364, PI. 1, fig. 5, 
tcxtfig. 8).

Olindias F. M ü l l e r  1861. O lindiad idae w ith  four rad ia l canals an d  w ith  num erous cen tripetal canals; 
gonads w ith pap illifo rm  processes; num erous tentacles o f two k in d s: p rim ary  tentacles issuing above bell 
m argin, w ith distal adhesive pads an d  w ith  nem atocysts in  transverse clasps; secondary tentacles on bell 
m arg in , w ithout adhesive pads an d  w ith nem atocysts in  rings; also num erous m arginal clubs w hich  m ay 
develop into tentacles; statocysts usually  in  pairs at base of p rim ary  tentacles.

K ey to  the In d o-P acific  sp ec ies o f  O lin d ia s .
1. W ith 6 radial canals; some of the primary tentacles very high up on exum brella .................................................formosa

With 4 radial canals..................................................................................................................................................................... 2
2. Usually 2 statocysts at base of each primary te n ta c le ............................................................................................malayensis

Usually only one statocyst at base of each primary te n ta c le ................................................................................. singularis
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Olindias formosa ( G o t o  1 9 0 3 ) .  75  m m  w ide, height abou t ha lf of d iam eter; gonads along nearly  w hole 
length of rad ia l canals; 2 6 4  p rim ary  tentacles; 1 8 - 2 3  centripetal canals in each  q u ad ran t; 1 0 - 1 5  long second
ary  ten tacles; abou t 3 0 0  clubs; statocysts tw ice as m any  as p rim ary  tentacles. — Jap a n . ( G o t o  1 9 0 3  p. 3, 

PI. 1, figs. 1 - 9 ,  PI. 2, figs. 1 4 - 1 6 ,  PI. 3, figs. 1 7 - 2 0 ,  as Olindioides formosa; U c i i i d a  1 9 2 9  p. 3 6 8 ,  PI. 1, figs. 
6 - 1 0 ,  textfigs. 9, 10, as Olindias formosa).

Olindias malayensis M aa s  1 9 0 5 .  2 5 - 3 5  m m  w ide, height greater th an  h a lf d iam eter; jelly th ick ; 7 - 9  centripe
tal canals in  each q u ad ran t; gonads along nearly  w hole length o f rad ia l canals, gonadial papillae thickly

Fig. 2 8 2 . Olindias formosa ( f ro m  M a y e r ). Fig. 283. Olindias m alayensis (f ro m  M a y e r ).

crow ded, very  elongated, c lub -shaped ; 20-30  p rim ary  tentacles, th ick ; 30-40 secondary  tentacles, th in ; 
120 clubs. — M alayan A rchipelago. ( M a a s  1905 p. 47, PI. 9, figs. 60, 61).

Olindias singularis B h o w x f .  1905. 13-36 m m  w ide, height h a lf of d iam eter; 4 -12  centripetal canals in 
each  q u ad ran t; gonads along distal h a lf o f ra d ia l canals or slightly longer; 28-86 p rim ary  tentacles, adhesive 
pads ru d im en ta ry ; 16-50 secondary  tentacles; 32 to m ore th an  100 clubs; u sually  only one statocyst at base 
of each  p rim ary  tentacle. — T rop ica l coasts o f the Indo-W est-Pacific Region, from  G ulf of Ira n  to the P h ilip 
p ines; east and  south  coast of A ustra lia; Low A rchipelago in  central Pacific. ( B r o w n e  1905 a p . 737, PI. 56, 
fig. 2, PI. 57, fig. 1; B i g e l o w  1909 p. 109, PI. 4, fig. 1, PI. 31, figs. 1-10, PI. 32, fig. 8; K r a m p  1965 p . 102, 
fig. 10 (young stage)).

Gossea L. A g a s s i z  1862. O lindiad idae w ith four rad ia l canals; w ithout centripetal canals; w ith one k ind  
of tentacles arranged  in  groups, w ithout adhesive pads.

Gossea brachymera  B i g e l o w  1909. Up to 20 m m  w ide, dom e-shaped , jelly th ick  an d  rig id ; stom ach sm all, 
on a short, b road  peduncle ; four short lips w ith  nem atocysts; gonads extending from  base o f peduncle alm ost 
to ring  canal, wavy, distal ends sac-like, p en d en t; four p errad ia l an d  four in terrad ia l m arginal nem atocyst 
pads, each  w ith one large an d  one m inu te ten tac le ; in  addition  several isolated tentacles at very  different 
stages of developm ent, w ithout ad jacen t dw arf-ten tacle ; eight statocysts enclosed in the p errad ia l an d  inter- 
ra d ia l nem atocyst pads. — Pacific coast o f Mexico. Gulf of Mexico; S trait of M agellan; m outh  o f Rio Colorado,
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A rgentina. ( B i g e l o w  1 9 0 9  p .  103 , PI. 3 0 ,  f ig s .  1 - 1 0 ;  R u s s e l l  1 9 3 8  p p .  7 0 7 - 1 0 ,  PI. 1, f ig s .  1 - 3 ;  K r a m p  1957  
p p .  4 2 ,  1 2 4 ,  PI. 5, f ig s .  2, 3 ,  t e x t f i g .  8 ) .

Nuarchus B i g e l o w  1 9 1 2 .  O lindiad idae w ith  six ra d ia l canals, w ithout centripetal canals; tentacles of 
one k ind, w ithout adhesive pads, not in  groups; m outh sim ple, c ircu lar; gonads leaf-like; statocysts at base 
o f tentacles.

Nuarchus halius B i g e l o w  1 9 1 2 .  12 m m  w i d e ,  t h i c k  c e n t r a l l y ,  t h i n n e r  n e a r  m a r g i n ;  s t o m a c h  h e x a g o n a l ,  

f ia t ,  m o u t h  w i t h  s i m p l e ,  c i r c u l a r ,  t h i c k e n e d  m a r g i n ;  g o n a d s  f ia t  a n d  l e a f - l i k e ,  o n  g r e a t e r  p o r t i o n  o f  t h e  s ix

Fig. 284. Olindias singularis, a, whole medusa,  b, one p r im ary  and  one secondary tentacle  (from B r o w n e ,  redrawn b y  P. W.).

rad ia l canals; 12 equid istan t tentacles w ith  rings o f nem atocysts distally, issuing from  above m arg in ; a stato
cyst close beside each tentacle. — Philippines. ( B i g e l o w  1 9 1 9  p. 3 2 0 ,  PI. 4 3 ,  figs. 1 - 5 ) .

Vallentinia  B r o w n e  1 9 0 2 .  O lindiad idae w ith four rad ia l canals; w ithout centripetal canals; w ith  4 - 8  

large, hollow  tentacles w ith a term inal adhesive pad , an d  num erous tentacles w ithout adhesive pads but 
w ith num erous rings o f nem atocysts; w ith 16 or m ore statocysts.

Vallentinia adherens H y m a n  1 9 4 7 .  Size? B ow l-shaped; stom ach short, q u ad ran g u la r; gonads extending 
as a ruffled fold u n d er the rad ia l canals; four long tentacles w ith  term inal adhesive d isks, not perrad ia lly  
p laced ; 4 0  or m ore tentacles w ith rings o f nem atocysts; sm all cirrus-like tentacles w ith  rings o f nem atocysts, 
approxim ately  alternating  w ith the other tentacles; statocysts one o r two betw een successive tentacles. — Cali
fornia. ( H y m a n  19 4 7  p. 2 6 4 ,  figs. 6, 7 ) .

Gonionemus A. A g a s s i z  1 8 6 2 .  O lind iad idae w ith four rad ia l canals; w ithout cen tripetal canals; w ith n um er
ous un iform  tentacles, all w ith an  abax ia l p ad  near ou ter end, and  w ith rings of nem atocysts; w ith a large 
and  indefinite num ber of statocysts.

Gonionemus vertens A. A g a s s i z  1 8 6 2 .  1 5 - 2 0  m m  wide, hem i-spherical or som ew hat flatter; stom ach  som e
w hat shorter th an  bell cavity, m outh  w ith four short, crenu lated  lips; gonads along greater portion o f rad ia l 
canals, folded ; 6 0 - 8 0  long, ra th e r stiff tentacles, each  w ith an  adhesive pad  n ea r distal end w hich  is sharp ly  
b en t; statocysts abou t as num erous as tentacles. — Strictly litto ra l: V ancouver Island  on west coast o f North 
A m erica; A leutian Islands; A sian coasts from  Sachalin  to V ietnam . M editerranean ; north-w est E urope;
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New E ngland  coast. (A .  A g a s s i z  1862 p. 350; M a y e r  1901 p. 5, as G. m urbachi; G o t o  1903 p. 12, PI. 2, figs. 

10-13, PI. 3, figs. 21, 22, as Gonionema depressum; M u r b a c h  & S h e a r e r  1903 p . 185, PI. 21, figs. 1-3, PI. 22, 
fig. 3, as G. agassizi; M a y e r  1910 p . 343, as G. vertens; PI. 45, figs. 1-4, PI. 46, figs. 1-3, textfig. 197, as G. 
murbachi; U c ii id a  1929 p. 359, PI. 1, fig. 1, as G. oshoro; R u s s e l l  1953 p. 398, PI. 23, fig. 2, textfig. 263, 
PI. 35).

Pig. 2 8 5 . Gossea brachymera ( f ro m  R u s s e l l , r e d r a w n  b y  P. W.).

d**
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Pig. 286. Vallentinia adherens ( f r o m  Hyman).

Scolionema K i s h i n o u y e  19101. S im ilar to Gonionemus, b u t w ith  num ber o f statocysts not exceeding 16. 
Scolionema suvaense ( A g a s s i z  & M a y e r  1899). 9 m m  wide, abou t 6 m m  high, jelly  th ick ; gastric peduncle in d i

ca ted ; stom ach cruciform , abou t h a lf as long as bell cavity, m outh  w ith four sm all lips; gonads extending along

Pig. 288. Gonionemus hamatus 
( f r o m  K r a m p ,  r e d r a w n  b y  P. W.).

Pig. 289. Scolionema survaence 
( f r o m  U c h i d a ,  r e d r a w n  b y  P. \V.).

1 In a paper, recently published in Austra l ia  (1965), I have replaced Scolionema in the  genus Gonionemus, an d  described a  new 
species of th is  genus:  G. hamatus. H igher th a n  wide, diam. 7 m m ;  stom ach w ith  b ro ad  base; four sho rt  oral lips w ith  warts  of 
nem atocysts ;  gonads latera lly  compressed, w avy  bands along a lm ost  entire  length of the  four radial canals ;  ab o u t  48 tentacles  of 
unequal  length,  w ith  p rom inen t  rings of nematocysts ,  th e  term inal  end hook-like w ith  an adhesive p ad ;  no ocelli. —  South Africa.

Pig. 287. Gonionemus vertens 
( a f t e r  M a y e r ,  f r o m  K r a m p ) .
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distal 1 /3-1 /2  of ra d ia l canals, ribbon-shaped , m uch  folded; 40-70  tentacles o f different lengths, globular 
bu lbs w ith  b row nish  pigm ent spots; nem atocyst rings th roughout w hole length of tentacles; d istal end sharp ly  
bent, b u t adhesive pads ru d im en tary ; 16 statocysts. — Coasts of In d ia ; M aldive and  N icobar Is lan d s; Fiji 
Islands and  Low A rchipelago in  tropical Pacific; Jap a n . Lion Gulf in  the M editerranean ; B erm uda in w estern 
A tlantic. ( A g a s s i z  &  M a y e r  1899 p. 164, PI. 5, figs. 14-16; B r o w n e  1905 b p. 149, PI. 1, fig. 6, PI. 2, fig. 4, 
as G. hornelli; B i g e l o w  1909 p. 106, as G. hornelli; p . 107, PI. 3, figs. 4, 5, PI. 32, figs. 1-7, as G. suvaensis; 
K i s h i n o u y e  1910 p . 31, PI. 5, figs. 32, 33, as Scolionema n. g. gemmifera).

Family Proboscidactylidae.
L im nom edusae w ithout m arginal vesicles; stom ach w ith  4 -6  o r m ore ra d ia l lobes extending along the 

proxim al portions of the rad ia l canals; gonads su rround ing  stom ach an d  extending on to basal lobes, ra re ly  
in terrad ia l on stom ach w all a lone; rad ia l canals generally b ran ch ed ; tentacle bu lbs w ithout ocelli. Polyps, 
w here know n, Lar-like.

K ey to  the gen era o f  P rob oscid acty lid ae .
W ith exum brellar clusters of nem atocysts; gonads on radial lobes of stom ach; radial canals b ra n c h e d ...........

Proboscidactyla
W ithout exum brellar clusters of nem atocysts; gonads on stom ach wall alone; radial canals generally unbran
ched ....................................................................................................................................................................................................Pochella

Proboscidactyla B r a n d t  1835. Proboscidactylidae w ith clusters o f nem atocysts on the exum brella  betw een 
the tentacles; w ith  gonads extending on to rad ia l lobes of stom ach; w ith 4 -6  or m ore b ran ch ed  rad ia l canals; 
usually  w ithou t a ring  canal.

Key to  th e In d o-P acific  sp ec ies o f  P ro b o sc id a c ty la .

1. W ith 20 radial canals, some bifurcated ..........................................................................................................................  abyssicola
W ith 4-8 prim ary radial canals more or less b ra n c h e d ......................................................................................................... 2

2. W ith (normally) 6 prim ary radial canals, up to  24 term inal branches and as m any te n ta c le s .............................. stellata
W ith (normally) 4 prim ary radial canals ................................................................................................................................. 3

3. Radial canals w ith 54-70 or more term inal branches, and as m any tentacles; no m e d u sa -b u d s ..................flavicirrata
Radial canals w ith 16-20 term inal branches, and same num ber of tentacles; medusae may arise from corners
of stom ach or forkings of radial c a n a ls ..................................................................................................................................... ornata

Proboscidactyla ornata  ( M c C r a d y  1857). 5 m m  wide, slightly higher th an  a hem isphere, jelly thick and 
rig id ; stom ach norm ally  w ith four ra d ia l lobes, m outh  w ith four recurved  crenu lated  lips; norm ally  four 
p rim ary  rad ia l canals, 16-20 (rare ly  m ore) term inal b ran ch es an d  as m any  tentacles; no ring  can al; m edusa- 
buds m ay  arise from  corners o f stom ach or forkings o f rad ia l canals. — Circum global in w arm  coastal w aters. 
( M a a s  1905 p. 21, PI. 4, figs. 24 -2 8 ; M a y e r  1910 p. 189, PI. 20, figs. 1-10, textfig. 100; p. 191, fig. 101; 
p. 192, PI. 21, figs. 1-3 , textfig. 101 a; p. 194; K r a m p  1957 p. 13, PI. 3, fig. 7: asexual rep roduction ; K r a m p  

1962 p. 342: developm ent of polyps on stom ach w all; K r a m p  1965 p. 103). Synonym s: Proboscidactyla gem 
mifera ( F e w k e s ) ,  P. tropica B r o w n e , P. varians B r o w n e , P. typica  U c i i i d a , P. conica M e n o n .

Proboscidactyla flavicirrata B r a n d t  1835. 12 m m  w ide, 10 m m  high; four p rim ary  rad ia l canals, 54-70 
or m ore term inal b ranches and  sam e n u m b er of short tentacles; no ring  canal. — Pacific coast o f North 
A m erica from  V ancouver to C alifornia; Asiatic coasts from  K am chatka to V ietnam . ( H a r t l a u b  1917 p. 366, 
textfigs. 312-15; C h o w  & H u a n g  1958 pp. 185, 189, PI. 5, fig. 40; N a u m o v  1960 p. 504, figs. 391, 392).

Proboscidactyla pacifica ( M a a s  1909). 5-7 m m  wide, 2 -3  m m  high, flattened; six p rim ary  rad ia l canals, 
96-108 term inal b ran ch es; ring canal ru d im en tary ; as m any  tentacles as term inal b ranches of rad ia l canals; 
nem atocyst tracks short. ? =  P. flavicirrata. — Jap an . ( M a a s  1909 p. 17, PI. 3, fig. 16, as W illia pacifica).



1 0 9

Proboscidactyla occidentalis  ( F e w k e s  1889). Size? Pyriform , jelly  th ick ; four p rim ary  rad ia l canals, 20 
term inal b ran ch es; 20 tentacles; nem atocyst tracks w ith  only one cluster of nem atocysts. P robab ly  =  P. 
flavicirrata juv . — California. ( F e w k e s  1889 p. 109, PI. 5, fig. 3, as W illia occidentalis; K r a m p  1959 a p. 177: 
p robab ly  =  P. flavicirrata).

Proboscidactyla ste lla ta  (F o rb e s  1846). 9 m m  wide, 8 m m  high, jelly thick, evenly ro u n d ed ; stom ach 
norm ally  w ith six rad ia l lobes; m outh  w ith six folded lips; six p rim ary  rad ia l canals, u p  to 24 term inal b ran -

l-'ig. 290. Proboscidactyla ornata, with  medusa- Fig. 291. Proboscidactyla flavicirrata  Fig. 292. Proboscidactyla pacifica
b u d s  ( a f t e r  M a y e r , f ro m  H a r t l a u b ). ( f r o m  C h o w  & H u s a n g ). ( f ro m  H a r t l a u b ).

ches; no ring  can a l; up  to 24 short tentacles w ith adax ia l basa l nem atocyst cushions. — J a p a n ; Chefoo in 
C hina; V ietnam . N orth-w estern Europe. ( H a r t l a u b  1917 p. 374, textfigs 324-28, as W illia stellata; R u s s e l l  

1953 p. 386, PI. 23, figs. 3, 4, textfigs. 2 50 -56 ; C h o w  & H u a n g  1958 pp. 186, 189, PI. 5, fig. 39).

F ig . 2 9 3 . Proboscidactyla occidentalis ( f ro m  F e w k e s ).
Fig. 294. Proboscidactyla stellata 

( f ro m  R u s s e l i ., r e d r a w n  b y  P . W.).

Proboscidactyla abyssicola U c i i id a  1947. 20 m m  w ide, 10 m m  high; 20 rad ia l canals, som e b ifu rcated ; 
ring canal presen t; gonads extending along proxim al h a lf  of all rad ia l canals; no tentacles. — J a p a n ; Ceram  
Sea an d  Celebes Sea in the M alayan A rchipelago. ( U c i i id a  1947 b p. 335, fig. 3 ; K r a m p  1965 p. 104).

Pochella H a r t l a u b  1917. P roboscidactylidae w ithout exum bre lla r nem atocyst clusters; w ith four rad ia l 
canals u sually  u n b ran ch ed ; w ith  gonads on in te rrad ia l walls o f stom ach.

Pochella polynem a  H a r t l a u b  1917. 2 -3  m m  wide, bell-shaped  o r hem ispherical, jelly fairly th ick ; stom ach 
large, abou t 2/3 as long as bell cavity; slightly w avy lips; rad ia l canals often w ith exceedingly fine b ranches;
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gonads cushion-like; 30-40  or m ore tentacles. — V ancouver on Pacific coast of North A m erica. N orth-w estern 
E urope. ( H a r t l a u b  1917 p. 414, figs. 344-46 ; F o e r s t e r  1923 p. 248, PI. 3, figs. 5 -7 , PI. 4, fig. 1; R u s s e l l  

1953 p. 394, textfigs. 257-62).

Fig. 295. Proboscidactyla abyssicola (from l i e n i o a ) . Fig. 2 9 6 . Pochella polynema  ( f ro m  H a r t l a u b ).

IV. Order T R A C H Y M E D U S A E
H ydrom edusae w ith um b rella  m argin entire an d  not d iv ided into lobes; w ith th ickened  m arg inal n em a

tocyst ring ; w ith  rad ia l canals; w ith  gonads usually  confined to rad ia l canals; w ith solid m arginal tentacles, 
or w ith bo th  solid an d  hollow tentacles, situated  on the m argin  o f the u m b re lla ; w ith sensory clubs w ith 
endoderm al axis w hich m ay be free or enclosed.

K ey to  th e fa m ilies  o f  T rach ym edu sae.
1. Numerous tentacles arranged in groups, most of them  w ith a term inal adhesive disk; stom ach broad w ith eight

radial lobes ..................................................................................................................................................................... P tychogastriidae
Tentacles w ithout adhesive d isk s ....................................................................................................................................................  2

2. W ith centripetal canals and w ith flattened, leaf-shaped g o n a d s ................................................................................ Geryoniidae
W ithout centripetal c a n a ls ...............................................................................................................................................................  3

3. W ith 4 radial c a n a ls ...............................................................................................................................................................  Petasidae
W ith 8, rarely more, radial canals.................................................................................................................................................. 4

4. W ith broad, circular stom ach and broad radial canals ........................................................................................... H alicreatidae
Stomach and radial canals n a r ro w ...................................................................................................................... Rhopalonem atidae

Family Ptychogastriidae.
T rachym edusae w ith  m arginal tentacles grouped into m ore or less well defined clusters; som e tentacles 

w ith  adhesive d isks; w ith eight rad ia l can als ; stom ach eight-lobed, w ith eight m esenterial partitions; gonads 
on the sides of the eight stom ach lobes o r on rad ia l canals ad jacen t to stom ach lobes; w ith free sensory clubs.

Ptychogastria A l l m a n  1878. W ith the charac ters o f the family.
Ptychogastria polaris A l l m a n n  1878. 18-22 m m  wide, hem ispherical or som ew hat conical, exum brella 

w ith  16 rad ia ting  ridges; velum  very  w ide; stom ach abou t h a lf as long as bell cavity, eight-rayed above, 
m outh  w ith  four lips; 16 separated  gonads along the sides of the eight stom ach lobes; abou t 48 clusters of 
solid tentacles (in  adu lt), each  cluster w ith three filiform  tentacles an d  num erous tentacles w ith adhesive 
organs; 16 statocysts. — South S hetland Islands an d  G raham  L and  in A ntarctic; A leutian Islands; c ircum 
po lar in  arctic w aters. ( M a y e r  1910 p. 372, textfig. 212; V a n h o f f e n  1912 p. 386, PI. 25, fig. 6, textfig. 20, 
as Ptychogastria opposita ; K r a m p  1947 p. 4, PI. 1, figs. 1-4, PI. 6, figs. 1 , 2 ;  K r a m p  1957 pp. 45, 98, 99).
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Ptychogastria antarctica  ( H a e c k e l  1 8 7 9 ) .  Doubtful species, p ro b ab ly  not belonging to Ptychogastria. 
— Kerguelen Island , A ntarctic.

Family  Petasidae.
• s

T rachym edusae w ith four rad ia l can als ; w ith well developed m an u b riu m ; m arg inal tentacles not in 
clusters, solid, w ith a term inal, c lub-shaped  knob o f nem atocysts; w ith free sensory clubs.

Petasus H a e c k e l  1879. Petasidae w ith m arginal tentacles regularly  arranged , a t equal intervals.

Fig. 2 9 7 . Ptychogastria polaris ( a f t e r  H a e c k e l ,  f r o m  B r o c h ) .  Fig. 2 9 8 . Petasus digonim us ( f ro m  M a y e r ) .

Petasus digonimus ( H a e c k e l  1 8 7 9 ) .  1 m m  high an d  w ide; two gonads on m iddle 1 /3  of two opposite 
rad ia l canals; two tentacles; four statocysts. D oubtful species. — Kerguelen Island. ( H a e c k e l  1 8 7 9  p. 2 4 9 ,  

PI. 18 ,  fig. 2 ) .
Petasus eucope ( H a e c k e l  1 8 7 9 ) .  10  m m  wide, 5 m m  high; gonads spherical or sp ind le-shaped ; eight ten 

tacles; eight statocysts. D oubtful sp e c ie s .— Red Sea; south o f M adagascar. ( H a e c k e l  1 8 7 9  p. 2 4 9 ,  PI. 18 ,  

fig. 3).
Petasus tiaropsis ( H a e c k e l  1 8 7 9 ) .  10  m m  wide, 3  m m  high; gonads extending along 2 / 3  of the ra d ia l canals; 

m ore th an  1 0 0  tentacles densely crow ded; eight statocysts. D oubtful species. — South China Sea. ( H a e c k e l  

1 8 7 9  p. 2 5 0 ) .

Petasiella U c i i id a  1 9 4 7 .  P etasidae w ith m arginal tentacles arising asym m etrically , at unequa l intervals.
Petasiella asymmetrica  U c i i id a  1 9 4 7 .  Up to 1 m m  w ide, bell-shaped, jelly  m oderately th ick ; stom ach sm all, 

flask-shaped; gonads sm all, g lobular, a t d istal points of the four rad ia l canals; up to 2 8  tentacles, irregularly  
placed , w ith term inal cluster of nem atocysts; four statocysts. — Palao Islands; Philipp ines; M alayan A rchi
pelago ( U c h i d a  1 9 4 7  b p . 3 1 1 ,  textfigs. 10 ,  1 1 ;  K r a m p  1 9 5 9  b, p. 2 5 6 ) .

F ig . 299. Petasus eucope (from  M ay e r). F ig . 300. Petasiella asymmetrica  (from  U ch id a).
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Family Halicreatidae.
T rachym edusae w ith  w ide, c ircu lar stom ach ; w ith b road  rad ia l canals; w ith num erous m arginal tentacles 

o f different sizes, b u t all structura lly  alike an d  arranged  in  a single series; each tentacle divisible into a soft, 
flexible p rox im al and  a stiff, spine-like d istal reg ion; w ith free sensory c lubs; w ith neither peduncle nor 
proboscis.

K ey to  th e Indo-P acific gen era o f  H alicreatid ae.
1. W ith about 16 or more radial c a n a ls ............................................................................................................................  Halitrephes

W ith 8 radial c an a ls ............................................................................................................................................................................  2
2. W ith tentacles arranged in 16 g ro u p s .................................................................................................................................Botrynema

W ith tentacles in a continuous row ................................................................................................................................................ 3
3. W ith perradial gelatinous papillae on exumbrella ......................................................................................................  Halicreas

W ithout exum brellar papillae .............................................................................................................................................  Haliscera

Fig. 301. Halicreas m in im um  
( a f t e r  V a n h o f f e n ,  f r o m  M a y e r ) .

Fig. 302. Haliscera conica 
(after  V a n h o f f e n ,  from M a y e r ) . Fig. 303. Haliscera bigelowi (from R u s s e l l ,  redrawn by  P. W.).

Halicreas F e w k e s  1 8 8 2 .  H alicreatidae w ith  eight rad ia l canals; w ith a continuous row  of tentacles; w ith 
p errad ia l gelatinous papillae on the exum brella.

Halicreas m inim um  F e w k e s  1 8 8 2 .  3 0 - 4 0  m m  wide, th ick , disk-like, w ith a sm all, conical ap ical projection 
o f vary ing  size; eight clusters of gelatinous papillae above m arg in ; m outh  a w ide, c ircu lar opening; eight 
b road , band-like  ra d ia l canals and  a b ro ad  ring  can al; gonads flattened, extending along alm ost entire length 
o f canals; tentacles very num erous, u p  to 6 4 0 ;  3 - 4  statocysts in  each  octant. — M ainly abyssal, cosm opolitan 
except in  arctic w aters and  in  the M editerranean. ( V a n h o f f e n  1 9 0 2  p. 6 8 ,  PI. 9 ,  figs. 7, 8 , PI. 11 , fig. 3 0 ,  as
H. papillosum ; B i g e l o w  1 9 0 9  p. 1 3 8 ,  PI. 3, fig. 3, PI. 3 3 ,  figs. 8, 9 ,  PI. 3 4 ,  figs. 1 - 3 ,  5 ,  8 ,  10 ,  11 ,  as H. pa
pillosum; K r a m p  1 9 4 7  p. 7, PI. 6, fig. 3 ;  R u s s e l l  1 9 5 3  p. 4 5 2 ,  textfigs. 2 9 9 - 3 0 0 ;  K r a m p  1 9 6 5  p. 1 0 5 ) .

Haliscera V a n h o f f e n  1 9 0 2 .  H alicreatidae w ith eight rad ia l can als ; w ith a continuous row  of tentacles; 
w ithout papillae on exum brella.
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Haliscera conica V a n h o f f e n  1902. U p to 18 m m  w ide, w ith a thick, b luntly  conical apical p ro jection ; 
gonads oval, on m iddle portion of the eight b ro ad  rad ia l canals; 8 -9  tentacles and  two statocysts in each 
octant, the base o f each tentacle su rro u n d ed  by  a b road  thickening of the m arginal nem atocyst tissue. — Bathype- 
lagic: oif Chile and  E ast A ustra lia ; c ircum po lar in  antarctic  w aters. Eastern A tlantic; M editerranean. ( V a n 

h o f f e n  1902 p. 72, PI. 9, fig. 6, PI. 11, fig. 33; K r a m p  1957 pp . 46, 47, 48, 100, 110 11'., 126, textfig. 17).
Haliscera bigelowi K r a m p  1947. 15-17 m m  w ide, 9 -10  m m  high, alm ost hem ispherical, w ith very thick 

hem ispherical apex  an d  th in  jelly in  m arginal region; gonads b road ly  oval, abou t 2/5 o f the length of rad ia l 
canals, slightly nearer to stom ach than  to bell m arg in ; abou t 12 tentacles and  three statocysts in each octant; 
the th ickenings of the nem atocyst tissue a ro u n d  the bases o f the tentacles are less p ronounced  th an  in H. 
conica. — Bathypelagic in  the eastern  trop ical Pacific an d  no rth  and  w est o f New Z ealand. A tlantic O cean

Fig. 304. Haliscera racovitzae 
( a f t e r  M a a s ,  f r o m  M a y e r ).

Fig. 305. Botrynema brucei Fig. 300. Halithephes maasi
(from R u s s e l l ,  redrawn by  P. NY.). (from B i g e l o w ,  redrawn b y  P. NY.).

from  W est Africa to Iceland. ( B i g e l o w  1909 p. 142, PI. 3, figs. 1, 2, PI. 33, figs. 6, 11, PI. 34, fig. 9, as 
Homoeonema alba; K r a m p  1947 p. 8, PI. 1, figs. 5 -8 , PI. 2, figs. 1 , 2 ;  R u s s e l l  1953 p. 456, PI. 24, fig. 2, 
textfigs. 301, 302; K r a m p  1965 p. 107).

Haliscera racovitzae ( M a a s  1906). 8 m m  w ide, 4 m m  high, alm ost hem ispherical, m oderately  th ick  jelly, 
flaccid, apex evenly ro u n d e d ; stom ach a tru n ca ted  eone; gonads along proxim al 1/2 to 2/5 of the rad ia l 
canals, close to the stom ach ; six tentacles and  two statocysts in  each  octant. — Bathypelagic in  antarctic  and 
suban tarc tic  w aters; north  and  east o f New Z ealand. ( M a a s  1906 b p. 10, PI. 1, figs. 3, 4, PI. 2, fig. 13, as 
Homoeonema racovitzae; K r a m p  1965 p. 108).

Botrynem a  B r o n v n e  1908. H a l i c r e a t i d a e  w i t h  e ig h t  r a d i a l  c a n a l s ;  Nvith 16 g r o u p s  o f  t e n t a c l e s  ( t w o  g r o u p s  

c o n t a i n i n g  m a n y  t e n t a c l e s  i n  a  s i n g le  r o w  i n  e a c h  o c t a n t )  a n d  e ig h t  s o l i t a r y  p e r r a d i a l  t e n t a c l e s .

Botrynem a brucei B r o n v n e  1908. Up to abou t 25 m m  w ide; the apical jelly is very thick and  term inates 
in  a distinct an d  sharp ly  defined k n o b ; stom ach w ide, c ircu lar an d  short; gonads oval, on prox im al o r cen tral 
halves o f rad ia l canals; 11-12 tentacles in  each  of the 16 g roups; u sually  three statocysts in each  in terrad ia l 
space and  1-2 on either side o f the solitary p errad ia l tentacles. — Bathypelagic in the oceans: northern  P aci
fic and  the su rround ings of A ustralia an d  NeNv Z ealand ; Nvidely d istribu ted  in  the In d ian  an d  A tlantic Oceans. 
( B r o w n e  1908 p. 239, PI. 1, figs. 8, 9, PI. 2, fig. 1; K r a m p  1947 p . 11, PI. 1, fig. 9, PI. 2, fig. 3, PI. 6, fig. 4; 
R u s s e l l  1953 p. 459, PI. 27, fig. 1, textfigs. 303, 304; K r a m p  1965 p. 108).

Halitrephes B i g e l o w  1909. H alicreatidae w ith several (16 o r m ore) rad ia l canals; w ith a continuous roNv 
of tentacles; Nvithout pap illae  on exum brella.

D ana-R eport No. 72, 1968 15
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Halitrephes maasi B i g e l o w  1909. U p to abou t 100 m m  w ide, low, rounded , jelly  fairly th in , soft and  
flaccid; stom ach c ircu lar; 16-30 b road , ribbon-like rad ia l canals, som e of w hich  m ay be b ifu rcated ; shape 
o f gonads unknow n; 100-300 tentacles; num ber o f statocysts unknow n. — M ainly abyssal: circum global 
in  the w arm  and  tem perate  parts o f the oceans. ( B i g e l o w  1909 p. 146, PI. 33, figs. 1-5, 7, 10, PI. 45, fig. 
13; V a n h o f f e n  1912 p. 384, as H. valdiviae; K r a m p  1948 a p. 7, textfig. 1, as H. m edius; K r a m p  1965 p. 109).

Family Rhopalonematidae.
T rachym edusae w ith n arrow  stom ach w ith  o r w ithout ped u n c le ; usually  w ith eight, ra re ly  m ore, rad ia l 

canals; w ithout centripetal canals; w ith gonads on rad ia l canals; w ith m arg inal tentacles evenly d istributed, 
som etim es of two kinds, each tentacle o f un iform  structure th roughout; w ith free, ra re ly  enclosed, m arginal 
sensory clubs.

Key to the genera o f R hopalonem atidae represen ted  in  Indo-Pacific waters.
1. W ithout a gastric peduncle (one species of Crossota has a short p e d u n c le ) .................................................................  2

W ith a gastric peduncle .................................................................................................................................................................  8
2. W ith only 4 gonads, pendent; 8 radial canals; 4 large and about 24 small te n ta c le s .....................................  Tetrorchis

W ith 8 (rarely more) gonads........................................................................................................................................................... 3
3. W ith 8 long, club-shaped and up to 24 small, cirrus-like tentacles; gonads elongated, along radial canals Rhopalonema 

W ith tentacles all of one k i n d ......................................................................................................................................................  4
4. W ith gonads adjacent to  stom ach (sometimes also eight small gonads free of stom ach); very numerous ten 

tacles ....................................................................................................................................................................................... Arctapodema
Gonads separated from stom ach....................................................................................................................................................  5

5. Exum brella with numerous meridional furrows; gonads sausage-shaped, pendent; very numerous tentacles
Crossota

Exum brella sm ooth; gonads not p e n d e n t ................................................................................................................................. 6
6. W ith only 8 tentacles; gonads globular, d i s t a l ............... Sminthea

Gonads l in e a r .......................................................................................................................................................................................  7
7. W ith up to 32 tentacles successively d ev e lo p e d ......................................................................................................  Colobonema

W ith 48 or more tentacles of equal s i z e .................................................................................................................  Pantachogon
8. Peduncle short, conical (in young specimens almost invisible) .......................................................................................  9

Peduncle long, slender; gonads sausage-shaped, pendent...................................................................................................  10
9. W ith only two, pendent g o n a d s .................................................................................................................................................. Persa

W ith 8 globular or oval g o n a d s ......................................................................................................................................... Amphogona
10. Gonads a ttached  to p e d u n c le .................................................................................................................................................Aglaura

Gonads attached to subum brellar portion of radial c a n a ls ..........................................................................................Aglantha

Rhopalonema  G e g e n b a u r  1856. R hopalonem atidae w ithout a gastric peduncle ; w ith gonads along the 
eight rad ia l canals separa ted  from  stom ach; w ith tentacles o f two k in d s: rad ia l clubs, an d  inter- and  ad rad ia l 
c irri; w ith enclosed m arginal statocysts.

K ey to the sp ec ies o f  R h opa lon em a .
U m b re l la  w i th  a d is t in c t  ap ica l  k n o b ;  g o n ad s  o va l ,  a long  m id d le  1 /3  of ra d ia l  c a n a l s ;  s t a to c y s t s  close beside

te n ta c le s  a n d  c ir r i  ..........................................................................................................................................................................................  velatum
U m b re l la  w i th o u t  a n  ap ica l  k n o b ;  g o n ad s  a long  d is ta l  2 /3  of r a d i a l  c a n a l s ;  s t a to c y s t s  in  m id d le  o f t h e  spaces

b e tw e e n  te n ta c le s  a n d  c i r r i .................................................................................................................................................................... furnerarium

Rhopalonema velatum  G e g e n b a u r  1856. 8-10  m m  wide, som ew hat flatter th an  a hem isphere, w ith  a coni
cal apical th ickening; stom ach narrow , elongated, reaching  alm ost to velar opening; four short, sim ple lips; 
gonads linear o r oval, extending along m iddle 1/3 o f rad ia l canals; eight ra d ia l c lub-shaped  tentacles; a
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statocyst close beside each o f the rad ia l tentacles and  the in te rrad ia l c irri; velum  very b road . — M ainly in 
u p p er and  interm ediate w ater layers; generally d istribu ted  in w arm  and  tem perate p arts  o f the oceans and 
in  the M editerranean. ( M a y e r  1 9 1 0  p. 3 7 8 ,  textfigs. 2 1 3 - 1 9 ;  R u s s e l l  1 9 5 3  p. 4 3 0 ,  textfigs. 2 8 3 ,  2 8 4 ;  K r a m p  

1 9 6 5  p . 1 1 0 ) .
Rhopalonema funerarium  V a n h o f f e n  1 9 0 2 .  Up to 17 m m  w ide and  1 4  m m  high, som ew hat conical, w ith 

out an  apical projection; stom ach narrow , elongated, hard ly  reaching  velar opening; gonads linear, extending 
along distal 2/3  of rad ia l canals; eight rad ia l tentacles; eight in te rrad ia l an d  16 ad rad ia l cirrus-like, very 
sm all tentacles each  w ith a g lobular term inal k n ob ; 3 2  statocysts in  m iddle of the spaces between tentacles 
and  c irri; velum very b road . — In deep and  in term ediate  w ater: eastern tropical Pacific; east o f New Z ealand; 
M alayan Archipelago; In d ian  Ocean. W idely d istribu ted  in the A tlantic Ocean, m ainly  in  the eastern parts.

Fig. 3 0 7 . Rhopalonema velatum  ( f ro m  M a y e r ).
Fig. 308. Rhopalonema funerarium  
( a f t e r  V a n h o f f e n , f ro m  M a y e r ).

Fig. 309. Pantachogon haeckeli 
( a f t e r  V a n h o f f e n , f ro m  M a y e r ).

( V a n h o f f e n  1902  p .  6 1 ,  PI. 9, fig. 2 ,  PI. 10 , fig. 17, PI. 11, fig. 3 1 ;  M a y e r  1 9 1 0  p .  3 8 0 ,  tex t f ig .  2 2 3 ,  a s  R. 
coerulum; K r a m p  19 4 7  p .  14 ,  PI. 2, figs. 4 ,  5 ;  R u s s e l l  1 9 5 3  p .  4 3 4 ,  tex t f ig s .  2 8 5 ,  2 8 6 ;  K r a m p  1 9 6 5  p .  1 1 6 ) .

Pantachogon M a a s  1 8 9 3 .  R hopalonem atidae w ithout a gastric peduncle ; w ith the apical outlines o f the 
su b u m b re lla r m uscu lar fields form ing an entire circle; w ith gonads along the eight rad ia l canals separated  
from  stom ach; w ith 4 8  or m ore tentacles all a like; w ith free, c lub-shaped  m arginal statocysts.

K ey to  th e In d o-P acific  sp ec ies o f  P an ta ch o g o n .
W ith 64 tentacles ............................................................................................................................................................................  haeckeli
W ith about 120 tentacles ...................................................................................................................................................................  scotti

Pantachogon haeckeli M a a s  1 8 9 3 .  A bout 12 m m  high an d  w ide, bell-shaped, w ith th in  jelly  an d  w ithout 
an  ap ical projection; w ith  very strong an d  conspicuous m uscu latu re ; stom ach short; four sm all, sim ple lips; 
gonads extending along greater portion  of the eight rad ia l canals; 64  tentacles all a like; 6 4  club-shaped  s ta 
tocysts; velum  very b road . — Rathypelagic in  the oceans: in  w estern Pacific from  A ustralia to the Bering Sea 
and  in the Gulf of A laska; entire In d ian  O cean to the slope of the Antarctic Continent. A tlantic from  A ntarctic 
to Iceland  and  Davis Strait. ( M a a s  1 8 9 3  p. 17 ,  PI. 1, fig. 2, as Pantachogon haeckelii; V a n h o f f e n  1 9 0 2  p. 
6 3  PI. 9 ,  fig. 9, PI. 10 , figs. 19 , 2 0 ,  PI. 11 , fig. 2 5 ,  as P. rubrum ; B i g e l o w  1 9 3 8  p. 1 1 5 ;  K r a m p  1 9 4 7  p. 19, 

PI. 2, figs. 7, 8 ;  R u s s e l l  1 9 5 3  p. 4 4 0 ,  PI. 2 5 ,  fig. 2, textfigs. 2 9 0 - 9 2 ;  N a u m o v  1 9 6 0  p. 5 6 1 ,  PI. 3 0 ,  fig. 4 ,  text
fig. 4 5 2 ;  K r a m p  1 9 6 5  p. 1 1 7 ) .

Pantachogon scotti B r o w n e  1 9 1 0 .  A bout 4  m m  w ide, a little b ro ad er th an  high, w ith th in  jelly  and  w ithout 
an  ap ical projection; w ith strong m uscu la tu re ; stom ach very sm all; four short lips; gonads linear, extending 
along proxim al 2 / 3  of the eight rad ia l can als ; abou t 1 2 0  tentacles all alike; num ber o f statocysts unknow n. 
— Epipelagic in Ind ian  an d  A tlantic sectors of A ntarctic. ( B r o w n e  1 9 1 0  p. 3 6 ,  PI. 3 ,  figs. 5, 6 ;  V a n h o f f e n  

1 9 1 2  p. 3 7 8 ,  textfig. 1 6 ;  K r a m p  1 9 5 9  a  pp. 1 8 6 ,  2 4 2 ,  2 5 2 ,  fig. 2 7 4 ) .
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Colobonema Va n h o f fe n  1902. R hopalonem atidae w ithout a gastric peduncle ; w ith  the apical outlines of 
the su b u m b re lla r m uscu lar fields form ing a star-shaped  figure; w ith  elongated gonads extending along the 
eight rad ia l canals; w ith tentacles all o f one k ind, developing in succession; w ith free, c lub-shaped  m arginal 
statocysts.

K ey to  th e sp ecies o f  C olobon em a.
A t least twice as high as wide, up to 14 mm high; gonads in middle half p a rt of radial c a n a ls ................................. igneum1
A bout as high as wide, up to 45 m m ; gonads along greater p a rt of radial canals; 32 te n ta c le s .................................sericeum
(Doubtful species, w ith 40 te n ta c le s ) ..............................................................................................................................................typicum

1 F o r m e r ly  n a m e d  Aglantha ignea.

Colobonema sericeum V a n h o f f e n  1902. U p to 45 m m  w ide an d  35 m m  high; bell-shaped, slightly conical, 
w ith fairly  th in  jelly  a n d  w ithout an  apical projection; stom ach m ore or less elongated, tu b u la r; four sm all

F ig .  3 1 0 . Pantachogon scotti 
( f ro m  V a n h o f f e n ).

F’ig . 3 1 1 . Colobonema sericeum  
( a f t e r  V a n h o f f e n , f ro m  M a y e r ). F ig . 3 1 2 . Colobonema typicum  ( f ro m  M a y e r ).

lips; gonads linear, straight, extending along greater p a r t o f ra d ia l canals; 32 tentacles, the ad rad ia l tentacles 
developed before the in te rrad ia l; statocysts p ro b ab ly  alternating  w ith the tentacles; velum  b road . — B athype
lagic in  the deep parts of the oceans, except in the M editerranean and  the arctic and  antarctic  seas, in the 
Pacific as far no rth  as off Jap an . ( V a n h o f f e n  1902 p. 57, PI. 9, fig. 1, PI. 12, figs. 3 9 -4 2 ;  M a a s  1905 p. 53, 
PI. 10, figs. 62-6 5 ,  as C. typicum; R a n s o n  1936 b p. 152, PI. 2, figs. 14, 15; R u s s e l l  1953 pp . 436, 440, PI. 
25, fig. 1, textfigs. 2 8 7 -2 8 9 ;  K r a m p  1965 p. 118).

Colobonema typicum  ( M a a s  1897, non 1905). 20 m m  wide, 12 m m  high, jelly  th in  b u t rig id ; stom ach short, 
u rn -shaped , four sm all lips; gonads along distal h a lf of rad ia l canals; abou t 40 tentacles; statocysts? (T he 
descrip tion incom plete, p artly  based  on figure). — Pacific coast of C entral A m erica. ( M a a s  1897 p. 22, PI. 3, 
figs. 1 -3 ,  as Homoeonema typicum).

Colobonema igneum  ( V a n h o f f e n  1902). 14 m m  high, 7 m m  w ide; stom ach short, less th an  h a lf  as long 
as bell cavity, four sim ple lips; gonads along m iddle p a r t of the eight ra d ia l canals; eight large an d  24 sm all 
tentacles; eight free sensory clubs. — Off E ast A frica; n ea r Galapagos Islands in  eastern Pacific; in  deep 
w ater. ( V a n h o f f e n  1902 p. 76, PI. 9, fig. 10, as Agliscra ignea; M a y e r  1910 p. 405, textfig. 256, as Aglantha  
ignea; K r a m p  1965 p. 121, fig. 11).

Sm inthea  G e g e n b a u r  1856. R hopalonem atidae w ithout a gastric peduncle ; w ith globular gonads on the 
eight rad ia l can als ; w ith only eight rad ia l tentacles; w ith  enclosed m arg inal statocysts.

Sm inthea eurygaster G e g e n b a u r  1856. Up to 6 m m  w ide an d  abou t h a lf  as high, w ith  a sm all ap ical gela
tinous pro jection ; stom ach short; four very  short lips; gonads close to the ring  can a l; eight m arginal statocysts. 
— Off Gulf of P an am a; the w aters east o f A ustra lia; near Ceylon; the Chagos Islands; north  of M adagascar.
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Atlantic O cean from  abou t 4 5 °  S. to the Bay o f Biscay. Deep and  in term ediate w ater layers. ( M a y e r  1 9 1 0  

p. 3 8 3 ,  textfigs. 2 2 6 ,  2 2 7 ;  K r a m p  1 9 6 5  p .  1 2 2 ) .

Arctapodem a  D a l l  1 9 0 7 .  R h o p a l o n e m a t i d a e  w i t h o u t  a  g a s t r i c  p e d u n c l e ;  w i t h  g o n a d s  o n  r a d i a l  c a n a l s  

a d j a c e n t  to  s t o m a c h ;  w i t h  e ig h t  n a r r o w  r a d i a l  c a n a l s ;  w i t h  n u m e r o u s  t e n t a c l e s ,  a l l  a l i k e ,  i n  a  s in g le  r o w ;  

w i t h  f r e e  c l u b - s h a p e d  m a r g i n a l  s t a to c y s t s .

Key to  the In d o-P acific  sp ec ies o f  A rc ta p o d e m a .

1. W ith 4 interradial gonads encircling stom ach bu t in terrupted in the  perradial corners.................................... antarctica
W ith 8 gonads.......................................................................................................................................................................................  2

Fig. 315. Arctapodema ampla  
( a f t e r  V a n h o f f e n , f r o m  M a y e r ).

Fig. 314. Sm inthea eurygaster 
( a f t e r  H a e c k e l ,  f ro m  M a y e r ).

Fig. 3 1 3 . Colobonema igneum  ( f ro m  M a y e r ).

2. Gonads extending from radial lobes of stom ach outw ards on proxim al p arts  of radial canals, sometimes also
eight pairs of small gonads on radial canals separated from s to m a c h ....................................................................................ampla
Gonads on radial canals near base of stom ach............................................................................................................................  3

3. Gonads pendent...........................................................................................................................................................................  australis
Gonads sp h e r ic a l......................................................................................................................................................................macrogaster

Arctapodema ampla  ( V a n h o f f e n  1902). Up to 15 m m  wide, som ew hat flatter th an  a hem isphere, thin 
jelly, th icker at apex; stom ach short, u rn -shaped , w ith eight rad ia l lobes; four sim ple lips; eight swollen 
gonads ad jacen t to the gastral lobes; the gonads m ay be of unequa l size, and  som e of them  m ay be rad ia lly  
d ivided into two halves; sm all additional gonads m ay also ap p ear in pairs on the rad ia l canals at a short 
d istance from  the gastral lobes; abou t 100 tentacles; 4 -8  m arginal statocysts. — A ntarctic w aters. W est A frica; 
M editerranean ; in term ediate  and  deep w ater. ( V a n h o f f e n  1902 p. 65, PI. 10, fig. 21, PI. 11, figs. 24, 26, 27, 
as Homoeonema a m plum ; M a a s  1906 b p. 5, PI. 1, figs. 1, 2, 7, PI. 2, figs. 8, 12, PI. 3, figs. 14, 20, as Isonema 
am plum ; R a n s o n  1936 pp. 156, 157, PI. 2, fig. 17; K r a m p  1957 pp. 55, 56, 99, 126, PI. 5, fig. 4, textfig. 9).

Arctapodema antarctica  ( V a n h o f f e n  1912). U p to 16 m m  w ide, hem ispherical, fairly th in  je lly ; stom ach 
tu b u la r; four in te rrad ia l gonads encircling base o f stom ach b u t in terrup ted  in the four p errad ia l corners; no 
gonads on the rad ia l canals; abou t 120 tentacles; statocysts un k n o w n ; stom ach red  in  a d u l t .— A ntarctic 
w aters; southern  p a r t of In d ian  O cean; in deep w ater. ( V a n h o f f e n  1912 p. 375, textfigs. 8, 9, as Isonema 
antarcticum ; K r a m p  1957 pp. 55, 56, 58, 99, 100, 126, PI. 5, figs. 5, 6, textfig. 9).

Arctapodema australis ( V a n h o f f e n )  1912. Up to 23 m m  w ide and  14 m m  high, th in  je lly ; stom ach short 
and  b road , w ith  16 rad ia l folds; four lips; eight gonads g lobular o r club-shaped , pendent, on the rad ia l canals 
near base of stom ach; abou t 112 tentacles; statocysts unknow n; stom ach violet, canals and  tentacles wine- 
red , gonads yellow. — Southern  Ind ian  O cean; Ind ian  sector o f A ntarctic; in term ediate  and  deep w ater.
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( V a n h o f f e n  1912 p .  376, t e x t f i g s .  10, 11, a s  Isonema australe; K r a m p  1957 p p .  55, 56, 58, 99, 100, 126, 
PI. 5, f ig s .  5, 6, t e x t f i g .  9).

Arctapodema macrogaster ( V a n h o f f e n  1902). 7 m m  w ide; stom ach  fairly  large, four lips; eight spherical 
gonads ad jacent to stom ach ; 84 tentacles; 32 statocysts. Possibly =  A. australis. — Southern  Ind ian  O cean; 
in term ediate  depth . ( V a n h o f f e n  1902 p . 66, PI. 10, fig. 22, as Homoeonema macrogaster; M a y e r  1910 p. 
388, textfig. 238).

Amphogona  B r o w n e  1905. R hopalonem atidae w ith a short, conical gastric ped u n c le ; exum brella  sm ooth; 
w ith ellipsoidal o r sac-shaped , penden t gonads on the eight ra d ia l canals; gonads usually  of u n eq u a l size; 
w ith  tentacles all alike, no t densely crow ded; w ith  free, c lub-shaped  m arginal statocysts.

Fig. 316. Arctapodema antarctica 
( f ro m  V a n h o f f e n ).

Fig. 317. Arctapodema australis, ab o ral view of stom ach 
and  gonads (from K r a m p ,  redraw n by  P. W.).

Fig. 318. Arctapodema 
macrogaster ( f ro m  M a y e r ).

K ey to  the sp ec ies o f  A m p h o g o n a .
1. W ith a bluntly conical apical projection; gonads pendent, in middle part of radial canals; about 64 tentacles apicata

About hemispherical, without an apical projection; gonads spherical or ellipsoidal .................................................  2
2. W ith 16 tentacles; gonads of equal s iz e ............................................................................................................................. pusilla

With 50-80 tentacles; gonads ellipsoidal, distal, unequal, alternately four larger and four sm alle r................. apsteini

Amphogona apsteini ( V a n h o f f e n  1902). 4 -6  m m  w ide, low er th an  a hem isphere , w ith th in  je lly ; stom ach 
sm all; four short sim ple lips; gonads ellipsoidal, nearer to ring  can a l th an  to base o f peduncle, o f u n eq u a l 
size, alternately  very  sm all an d  som ew hat larger; 50-80 tentacles; 16-24 statocysts. — E pipelagic: trop ical 
parts o f eastern  an d  w estern  Pacific; M alayan A rchipelago; In d ian  O cean from  S um atra  to M adagascar. 
G ulf o f G uinea on the A tlantic coast of Africa. ( B r o w n e  1905 a p. 740, PI. 54, fig. 5, PI. 56, fig. 1, PI. 57, 
figs. 10-15; B i g e l o w  1909 p. 126, PI. 2, figs. 1, 2, PI. 34, figs. 12-15, PI. 45, fig. 10; K r a m p  1965 p. 123, figs. 
12, 13).

Fig. 319. Amphogona apsteini Fig. 320. Amphogona pusilla  Fig. 321. Amphogona apicala
(a fte r V a n h o f f e n , from  M a y e r ) .  (from  H a r t l a u b ). (from  K r a m p , redraw n by  P . W .).
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Amphogona pusilla H a r t l a u b  1909. 1.5-2 m m  w ide, nearly  hem ispherical, w ith  th in  je lly ; stom ach sm all; 
four sim ple lips; gonads spherical on rad ia l canals, leaving 1/4 o f the length of ra d ia l canal n ea r ring canal 
free; 16 tentacles; statocysts unknow n. — D jibuti in  East A frica; coast o f M alacca. ( H a r t l a u b  1909 a p. 462, 
P I .  21, fig. 27; K r a m p  1965 p. 124).

Amphogona apicata K r a m p  1957. U p to 7 m m  w ide and  8 n u n  high, w ith  th in  w alls and  a b lun tly  conical 
ap ica l p ro jection ; stom ach sm all, tu b u la r; four short sim ple lips; gonads sac-shaped , pendent, n ea r m iddle 
points of rad ia l can als ; abou t 64 tentacles; statocysts unknow n. — New Z ealand ; M ozam bique Channel. 
W est A frica; south-w estern Atlantic in  deep w ater. ( K r a m p  1957 p. 59, PI. 5, fig. 7; K r a m p  1965 p. 124).

Tetrorchis B i g e l o w  1909. R hopalonem atidae w ithout a gastric peduncle ; w ith only four gonads attached 
to four o f the eight rad ia l canals; gonads sausage-shaped, p en d en t; w ith four large p errad ia l an d  several 
sm all tentacles.

Fig. 3 2 2 . Tetrorchis erythrogaster 
( f ro m  B ig e i .o w ,  r e d r a w n  b y  P. W .). Fig. 3 2 3 . Persa incolorata ( f ro m  M a y e i« ) .

Tetrorchis erythrogaster B ig e l o w ' 1909. 10-12 m m  w ide, 8 m m  high, pyriform , apex very thick, lateral 
jelly  th in ; stom ach tu b u lar, reaching  slightly beyond velar level; four sm all lips; gonads attached  to four 
o f the eight rad ia l canals n ea r their m idd le poin ts; four large p errad ia l tentacles opposite to the four gonad- 
bearing  rad ia l canals, an d  16-24 sm all tentacles; statocysts unknow n  ; stom ach a b rillian t carm ine. — E astern  
trop ica l Pacific; east of New Z ealand. E astern  tropical Atlantic. In  deep and  in term ediate  w ater layers. ( B i g e 

l o w  1909 p . 124, PI. 29, figs. 1 -3 ; K r a m p  1957 p. 60).

Persa M c C r a d y  1857. R hopalonem atidae w ith  a short gastric peduncle ; w ith only two gonads, penden t, 
on the su b u m b re lla r portions o f two opposite ra d ia l canals; eight ra d ia l canals; w ith  num erous long tentacles, 
all alike, each  w ith a term inal k n o b ; statocysts free, c lub-shaped.

Persa incolorata M c C r a d y  1857. 3 m m  wide, 4 m m  high; um b re lla  w ith or w ithout a sm all apical k n ob ; 
la teral jelly  th in ; stom ach tu b u lar, elongated; four sm all, b road ly  rou n d ed  lips; gastric peduncle very  re trac 
tile; twro oval o r sausage-shaped, penden t gonads n ea r m iddle points of twro opposite ra d ia l canals; up  to 
48 long tentacles w ith a term inal k n o b ; eight statocysts. -  South-E ast A ustra lia; Sunda Strait. W idely d istribu ted  
in  w 'arm an d  tem perate parts o f the A tlantic O cean; M editerranean ; epipelagic. ( M c C r a d y  1857 p . 206, PI. 
12, fig. 3; M a y e r  1910 p . 408, textfigs. 261, 262; K r a m p  1959 a p. 189, fig. 283; K r a m p  1965 p . 125).

Crossota V a n h o f f e n  1902. R hopalonem atidae  w ith or w ithout a short gastric peduncle ; w ith  num erous 
m erid ional furrow s on the exum bre lla ; w ith eight or m ore rad ia l canals; w ith  pendent, sausage-shaped 
gonads on rad ia l can als ; w ith num erous densely crow ded tentacles all a like; w ith free, c lub-shaped  statocysts.

K ey to  th e sp ec ies o f  C rossota  represen ted  in  In d o-P acific  w aters.
1. W ith  a short cylindrical peduncle; up to 640 tentacles; umbrella reddish b ro w n ..............................................pedunculata

No peduncle ............................................................................................................................................................................................ 2
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2. Gonads nearer ring canal th an  stom ach; um brella co lourless.................................................................................................. alba
Gonads near base of s to m ach ...........................................................................................................................................................  3

3. W ith 200-250 tentacles in one row; um brella deep reddish b r o w n ...................................................................... rufobrunnea
W ith 600 or more tentacles, apparently  in several rows; umbrella pale b ro w n .........................................................brunnea

Crossota brunnea  V a n h o f f e n  1902. U p to abou t 30 m m  w ide and  22 m m  high; w ithout a gastric peduncle ;
stom ach  bottle-shaped, short, w ith eight large, deep longitudinal fissures and  above them  eight s im ilar sm all 
invaginations; m outh  w ith four sm all lips; eight rad ia l canals; gonads on the rad ia l canals n ea r base of 
stom ach ; 600 o r m ore tentacles very densely crow ded; n u m b er of statocysts u n k n o w n ; colour o f um brella  
brow n. — B athypelagic in the oceans from  the A ntarctic C ontinent to slightly north  of the E quato r. ( V a n -

Fig. 324. Crossota brunnea Fig. 325. Crossota rufobrunnea  Fig. 32G. Crossota alba
(a fte r V a n h o f f e n ,  from M a y e r ) .  (from K r a m p ) .  (from  B i g e l o w ,  redraw n by  P. W .).

HÖFFEN 1902 p. 73, PI. 9, figs. 11-13, PI. 12, figs. 34-38, 43 -4 7 ; B i g e l o w  1909 p. 135, PI. 2, fig. 7, PI. 45, 
fig. 9; K r a m p  1965 p. 125).

Crossota rufobrunnea  ( K r a m p  1913). Up to 15 m m  w ide and  10 m m  high; w ithout a gastric peduncle ; 
stom ach bottle-shaped, short, w ith eight large, deep longitudinal fissures and  above them  eight sim ilar sm all 
invaginations; m outh w ith four sm all, ou t-tu rned  lips; eight rad ia l canals; gonads on the ra d ia l canals near 
base of stom ach; abou t 200-250 tentacles; n u m b er of statocysts un k n o w n ; um brella , stom ach an d  tentacles 
deep redd ish-brow n. — B athypelagic in northern  Pacific, as fa r south  as Jap a n , and  in northern  Atlantic. 
( K r a m p  1913 p. 273, figs. 1, 2, as A glantha rufobrunnea ; K r a m p  1947 p. 22, PI. 2, figs. 9, 10, PI. 3, figs. 
1-8, PI. 4, figs. 1-4 , PI. 6, fig. 5, textfigs. 9 a-e, 10 a, b ; N a u m o v  1960 p. 558, PI. 30, fig. 2, textfig. 449).

Crossota alba B i g e l o w  1913. Up to 42 m m  w ide and  28 m m  high; no peduncle ; stom ach tu b u lar, narrow , 
w ith eight sh arp  longitudinal ridges separated  by eight b road , fiat furrow s; four sm all lips; gonads on the eight 
ra d ia l canals som ew hat nearer to ring canal th an  to stom ach ; up  to 190 tentacles; n u m b er o f statocysts u n 
know n; stom ach d a rk  chocolate-brow n, alm ost b lack , o ral lips white, um brella  colourless. — B athypelagic 
in the w estern Pacific and  the eastern Atlantic. ( B i g e l o w  1913 p. 149, PI. 3, figs. 9 -1 2 ; N a u m o v  1960 p. 559, 
fig. 450; K r a m p  1965 p . 126).

Crossota pedunculata  B i g e l o w  1913. 25 m m  w ide; stom ach flask-shaped, on a short cy lindrical peduncle ; 
eight rad ia l canals; gonads during  grow th g radually  d isplaced from  1/3 to 2/3 m erid ional distance from  base 
o f stom ach ; up  to 640 or m ore tentacles; statocysts un k n o w n ; colour of um brella  redd ish-brow n. — Off Co
lum bia River, w est coast o f N orth A m erica; epipelagic. ( B i g e l o w  1913 p. 51, PI. 3, fig. 13).

Aglantha  H a e c k e l  1 8 7 9 .  R hopalonem atidae w ith a long an d  slender gastric peduncle ; w ith eight pendent, 
sausage-shaped gonads on the su b u m b re lla r portions o f the eight rad ia l canals; w ith num erous tentacles all 
a like; w ith free, c lub -shaped  m arginal statocysts.

Key to  th e sp ec ies o f  A gla n th a .
1. Gonads close to base of p e d u n c le ..........................................................................

Gonads about midway between peduncle and bell m a rg in ..........................
2

elata
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2. Radial canals on the  peduncle S-shaped, arranged in four p a i r s ....................................................................... intermedia
R adial canal on peduncle straight and equidistant ....................................................................................................  digitale

Aglantha digitale (O. F. M ü l l e r  1775). 10-40 m m  high, abou t h a lf as w ide as high, th im ble-shaped , w ith 
a sm all conical apical projection, la teral walls th in , su b u m b re lla r m uscles strong; peduncle slender, alm ost 
as long as bell cavity; stom ach sm all; m outh  w ith four sm all, sim ple lips; gonads long, close to base o f p ed u n c
le; 80 or m ore tentactes; eight statocysts; local varieties differ in  size an d  colour. — N orthern  Pacific from  
Bering Strait to V ancouver Island  and  sou thern  J a p a n ; generally d istribu ted  in all arctic and  subarctic w aters, 
m ainly  in the upperm ost 200 m etres. ( M a y e r  1910 p. 402, PI. 49, figs. 2, 2 '; R u s s e l l  1953 p . 447, PI. 26, 
figs. 1-10, textfigs. 297, 298; K r a m p  1965 p. 126).

Fig. 327. Crossota pedunculata. Fig. 3 2 8 . Aglantha digitale ( a f t e r  M a y f .r , f ro m  B r o c h ).
Fig. 3 2 9 . Aglantha elata 

( a f t e r  H a e c k e l , f ro m  M a y e r ).

Aglantha elata ( H a e c k e l ) .  10-12 nun  high, narrow , peduncle abou t h a lf  as long as bell cavity; stom ach 
sm all; gonads issuing from  abou t the m iddle o f su b u m b re lla r portions of rad ia l canals; 40-48  tentacles; 16 
statocysts. — South-E ast A ustralia. W est A frica. ( H a e c k e l  1879 pp. 276, 277, PI. 16, fig. 2, as Agliscra elata 
and  A glantha elongata ; M a y e r  1910 p . 404, textfig. 255, as Aglantha elongata ; B l a c k b u r n  1955 p. 418, as 
A glantha elongata).

Aglantha intermedia  B i g e l o w  1909. 15 n u n  high, 14 m ín  w ide, w ith  a sm all, conical apical projection; 
peduncle abou t ha lf as long as bell cavity ; stom ach elongated; gonads long, sausage-shaped, close to base 
o f peduncle ; the rad ia l canals on the peduncle are not straight b u t S-shaped an d  arranged  in  four p a irs ; 
80-90 tentacles. — Eastern  trop ical Pacific. ( B i g e l o w  1909 p. 122, PI. 29, figs. 4 -10).

Fig. 330. Aglantha

Fig. 331. Aglaura hemistoma  ( a f t e r  M a y e r , f r o m  B r o c h ).

intermedia (from  B i g e l o w ,  redraw n b y  P. W.).



1 2 2

Aglaura P é r o n  & L e s u e u r  1809. R hopalonem atidae w ith  a slender gastric peduncle ; w ith eight sausage
shaped  gonads on the peduncle, not on the su b u m b re lla ; w ith num erous tentacles all a like; w ith free, club- 
sh ap ed  m arginal statocysts.

Aglaura hem istoma  P é r o n  & L e s u e u r  1809. 4 -6  m m  high, 3 -4  m m  wide, w ith  a flat apex, jelly very  th in ; 
peduncle  som ew hat shorter th an  bell cavity; stom ach sm all, m outh  w ith four sm all, sim ple lips; gonads on 
the peduncle near stom ach; 48-85 tentacles; eight statocysts. — W idely  d istribu ted  in the w arm  and  tem perate  
parts o f all the oceans betw een abou t 40° N. and  40° S .; M editerranean. ( M a y e r  1910 p. 398, PI. 46, figs. 4, 
5, PI. 49, figs. 3 -7 , PI. 50, fig. 11, textfigs. 250, 251; K r a m p  1965 p. 127).

Fig. 333. Liriope tetraphylla  (a fte r V a n h o f f e n ,  
from  M a y e r) .

Fig. 332. Geryonia proboscidalis (from M a y e r) .

Fam ily Geryoniidae.
T rachym edusae w ith  stom ach w ith peduncle ; w ith  four o r six rad ia l can als ; w ith  centripetal canals; 

w ith flattened leaf-shaped gonads on rad ia l canals; w ith m arginal tentacles o f two kinds, hollow  an d  solid; 
w ith  m arginal sensory clubs enclosed in  mesogloea.

Geryonia P é r o n  & L e s u e u r  1809. G eryoniidae w ith six rad ia l canals and  six gonads.
Geryonia proboscidalis ( F o r s k â l  1775). 35-80 nun  w ide, alm ost hem ispherical, jelly  m oderately th ick ; 

stom ach sm all, on long conical peduncle ; m outh  w ith six sim ple lips; up  to seven centripetal canals in each 
space betw een the six rad ia l canals; gonads heart-shaped , very  b road  above; six long, hollow  p errad ia l 
tentacles w ith  nem atocyst rings, and  six sm all, solid in te rrad ia l tentacles w ith adax ia l nem atocyst clusters; 
12 statocysts. — G enerally d istributed  in  the tropical an d  sub trop ical parts  o f all the oceans, including the 
M editerranean; m ain ly  in  the up p er w ater layers. ( M a y e r  1910 p. 425, PI. 53, figs. 1-3, PI. 54, fig. 10, text
fig. 282; K r a m p  1965 p . 136).

Liriope L e s s o n  1843. G eryoniidae w ith four rad ia l canals an d  four gonads.
Liriope tetraphylla  ( C h a m is s o  & E y s e n h a r d t  1821). 10-30 m m  w ide, alm ost hem ispherical, jelly  th ick ; 

stom ach sm all, on peduncle o f varying length; m outh  w ith four sim ple lips; ra d ia l canals b ro ad ; 1-3  (o r m ore) 
centripetal canals in  each  q u ad ran t; gonads o f very variab le  shape an d  size; four long, hollow  perrad ia l 
tentacles w ith nem atocyst rings, and  four sm all, solid in te rrad ia l tentacles w ith adaxial nem atocyst clusters; 
eight statocysts. — G enerally d istributed in  the w arm  parts o f all the oceans, including the M editerranean,
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approxim ately  betw een 40° S. an d  40° N., in the A tlantic penetrating  into the English C hannel. ( M a y e r  

1910 p. 413, PI. 52, figs. 2-4 , PI. 53, fig. 4, textfigs. 263-66, as L. ex igua; p. 414, textfig. 267, as L . exigua  
var. m ucronata; p. 416, textfig. 268, as L . liyperbolica; p. 417, PI. 52, fig. 1, textfigs. 269, 270, as L. rosacea; 
p . 418, PI. 53, fig. 4, textfigs. 273, 273 a, as L. tetraphylla; p . 418, as L. agaricus an d  canariensis; p. 418,
textfig. 272, as L. lutkenii; p. 419, PI. 51, fig. 2, as L. conirostris; p. 420, PI. 51, figs. 3, 4, textfigs. 274, 275,
as L. eurybia; p . 420, textfig. 276, as L. distanogona; p. 421, PI. 50, figs. 1-6, textfig. 277, as L. catharinensis; 
p. 421, as L. indica an d  haeckelii; p. 421, PI. 50, figs. 7-10, PI. 51, fig. 1, textfigs. 278, 280, as L. scutigera;
p. 424, textfig. 281, as L. m in im a; p. 497, as L . rosacea and  haeckelii; R u s s e l l  1953 p. 419, PI. 24, fig. 2,
textfigs. 275-82 ; K r a m p  1965 p. 129).

V. Order N A R C O M E D U S A E
H y d ro m e d u sa e  w ith  sides o f  u m b re lla  d iv id ed  by  p e ro n ia l g rooves so th a t u m b re lla  m arg in  m ay  be lo b ed  ; 

w ith  b ro a d  s to m a c h  w ith  en tire  c irc u la r  p e r ip h e ry  o r  w ith  p e r ip h e ra l p o u c h e s ; w ith o u t ra d ia l  c a n a ls , a n d  
w ith  o r w ith o u t a p e r ip h e ra l c a n a l sy s tem ; w ith  g o n ad s  on  s to m a c h  Avails; w ith  so lid  m a rg in a l ten tac les  
leav ing  u m b re lla  som e d is tan ce  ab o v e  m arg in , a n d  so m etim es sm all seco n d a ry  ten tac le s  on  m arg in  itse lf; 
sense  o rgans free  sen so ry  c lu b s  Avith e n d o d e rm a l axis.

Fam ily Aeginidae.
N a r c o m e d u s a e  Avith i n t e r r a d i a l ,  d i v i d e d  s t o m a c h  p o u c h e s  c o n t a i n i n g  t h e  g o n a d s ;  Avith o r  A v i th o u t  p e r i 

p h e r a l  c a n a l  s y s t e m ;  Avith p r i m a r y  p e r r a d i a l  t e n t a c l e s  l e a v i n g  u m b r e l l a  b e tA v e e n  m a r g i n a l  p o u c h e s ;  p o u c h e s  

e x t e n d i n g  b e y o n d  p o i n t s  o f  o r i g i n  o f  p r i m a r y  t e n t a c l e s ;  Avith o r  A v i th o u t  s e c o n d a r y  t e n t a c l e s  o n  u m b r e l l a  

m a r g i n ;  Avith o r  A v i th o u t  o t o p o r p a e .

K ey to  th e gen era o f  A egin idae.
1. W ith only 2 tentacles ......................................................................................................................................................  Solmundella

W ith 4 or more ten tac les ..................................................................................................................................................................  2
2. W ith 8 (or more) tentacles and twice as m any stom ach pouches; w ith secondary m arginal te n ta c le s  Aeginura

W ith 4-6 tentacles; Avithout secondary tentacles .................................................................................................................  3
3. W ith 4 tentacles, 8 peronia and 16 stom ach p o u c h e s ................................................................................................... Aeginopsis

W ith  4-6 tentacles, 4-6 peronia and 8-12 stom ach p o u c h e s .............................................................................................Aegina

Aegina E s c h s c i i o l t z  1829. A e g i n i d a e  t y p i c a l l y  Avith e i g h t ,  o c c a s i o n a l l y  10 o r  12, s t o m a c h  p o u c h e s ;  Avith 

p e r i p h e r a l  c a n a l  s y s t e m ;  w i t h  t y p i c a l l y  f o u r ,  o c c a s i o n a l l y  f i v e  o r  s i x ,  p r i m a r y  t e n t a c l e s  a n d  s a m e  n u m b e r  

o f  p e r o n i a ;  A v i th o u t  s e c o n d a r y  t e n t a c l e s ;  w i t h o u t  o t o p o r p a e .

Aegina citrea E s c h s c h o l t z  1829. U p to 50 m m  w ide, hem ispherical, jelly  th ick  at apex; stom ach large, 
c ircu lar; typically eight rectangu lar stom ach pouches, som etim es Avith a sm all m ed ian  no tch ; typically  four 
tentacles issuing abou t m idw ay betAveen the apex an d  m argin, a peron ia l s tran d  from  each  tentacle base to 
m arg in  o f um brella , dividing the m arg in  into four lappets; num erous m arg inal statocysts; five- or six-rayed 
specim ens occur ra th e r frequently . — W idely  d istribu ted  in  the Avarm an d  tem perate  p arts  of the oceans, 
in  the  Pacific as far no rth  as the A leutian Islands an d  southw ards to Chile an d  sou thern  A ustralia, in  the 
A tlantic from  South Georgia to Iceland. A part from  a single record  n ea r the A ntarctic Continent records from  
the In d ian  O cean are alle from  the areas north  o f 40° N. ( M a y e r  1910 p . 451, textfigs. 299, 300, as Ae. citrea; 
p . 452, PI. 52, fig. 5, PI. 54, figs. 1 1 -1 1 '" , as Ae. rhodina; p. 453, as Ae. eschscholtzii, brunnea  an d  alternans; 
p. 454, as Ae. aeginoides; R u s s e l l  1953 p. 467, PI. 28, fig. 1, textfigs. 308-10 ; N a u m o v  1960 p. 569, PI. 30, 
fig. 8, textfig. 462; K r a m p  1965 p. 139).
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Aeginura H a e c k e l  1 8 7 9 .  Aeginidae w ith  1 6  stom ach pouches; p erip h era l canal system  degenerate or 
absen t; w ith eight p rim ary  tentacles and  sam e n u m b er o f p eron ia ; w ith secondary  tentacles on um brella  
m arg in ; w ithout otoporpae.

Key to  th e sp ecies o f  A eg in u ra .
W ith 16 stom ach pouches and 8 prim ary te n ta c le s ............................................................................................................... grimaldii
W ith 22 stom ach pouches and 11 prim ary te n ta c le s ....................................................................................................................beebei

Aeginura grim aldii M a a s  1 9 0 4 .  U p to 45 m m  wide, hem ispherical, central p art fairly th ick ; stom ach large, 
c ircu la r; 1 6  rectangu lar stom ach pouches w ith indications o f slight m edian  clefts; p rim ary  tentacles large, 
at level of top of stom ach, a peron ial s trand  from  each tentacle base to m argin o f u m bre lla ; 3 -5  sm all secon-

F ig .  3 3 4 . Aegina citrea ( a f t e r  M a y e r ,  f r o m  B r o c h ) . F ig .  3 3 5 . Aeginura grim aldii ( a f t e r  M a a s ,  f ro m  M a y e r ) .

d ary  tentacles on um brella  m argin in each octan t; one o r two statocysts betw een ad jacen t secondary tentacles; 
colour o f stom ach and  its pouches deep chocolate brow n or purp lish  black. — B athypelagic: W idely  d istrib 
uted  in all the oceans except in  the M editerranean and  in arctic an d  antarctic  w aters. ( M a a s  1904 p. 38, 
PI. 3, figs. 19-28; M a a s  1905 p. 77, PI. 11, fig. 73, PI. 12, fig. 76, PI. 14, figs. 90-99, as Ae. w eberi; R u s s e l l  

1953 p. 472, textfigs. 311, 312; N a u m o v  1960 p. 568, PI. 30, fig. 7, textfig. 459; K r a m p  1965 p. 141).
Aeginura beebei B i g e l o w  1940. 100 m m  wide, 18 m m  high, d isco idal; 11 an tim cres; 22 gastric pouches, 

in terrad ia l notches m uch  deeper than  in the p e rrad ia l; 11 p rim ary  tentacles; on the m argin o f each of the
11 lappets 1-3 sm all secondary  tentacles an d  2 -6  statocysts; gastric w alls pale pu rp lish  (in  form alin). — P aci
fic coast of P anam a. ( B i g e l o w  1940 p. 309, textfigs. 17-20).

Aeginopsis B r a n d t  1835. Aeginidae w ith 16 stom ach pouches; p erip h e ra l canal system  absen t; w ith four 
p rim ary  tentacles and  twice as m any  pero n ia ; w ithout secondary  tentacles; w ithout otoporpae.

Aeginopsis laurentii B r a n d t  1838. Up to 25 m m  w ide, hem ispherical o r som ew hat conical, apex thick, 
la teral w alls very th in ; stom ach b road , len ticu lar; 16 rectangu lar stom ach pouches (eight p rim ary  pouches 
deeply cleft); four large p rim ary  tentacles issuing at a very high level; four p errad ia l and  four in te rrad ia l 
p ero n ia ; 2 -3  statocysts in each octant. — Bering Sea; arctic c ircum po la r; surface to deep w ater. ( H a r t l a u b

1909 b p. 472, PI. 76, figs. 7, 8; K r a m p  1942 p. 97; N a u m o v  1960 p. 568, textfig. 461).

Solmundella  H a e c k e l  1879. Aeginidae w ith eight stom ach pouches; w ithout peripheral canal system ; w ith 
four peronia , b u t only two tentacles; w ithout secondary tentacles; w ithout o toporpae.

Solmundella bitentaculata  (Q u o y  & G a i m a r d  1833). Up to 12 m m  w ide, usually  m uch  sm aller, higher 
th an  w ide, apical jelly very th ick ; stom ach broad , len ticu lar; stom ach pouches rec tangu lar; two opposite 
very long tentacles issuing from  um brella  near the apex, w hich is keeled along the axis leading to the tentacles; 
the two ten tacu lar peron ia  are deposited in  deep grooves; usually  8-16  statocysts, b u t som etim es up to 32.
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— W idely d istribu ted  an d  very com m on in  the oceans; in  the Pacific northw ards to the Sea o f O khotsk and  
southern  C alifornia; Atlantic everyw here south  o f 40° N; M editerranean; circum polar in  antarctic  w aters; 
m ainly  in the u p p er w ater layers, p articu la rly  com m on in the southern  hem isphere. ( M a y e r  1910 p. 455, 
textfigs. 301, 302; p. 456, PI. 54, figs. 1-3, PI. 55, fig. 4, as S. bitentaculata  var. mediterranea-, N a u m o v  1960 
p. 571, textfig. 463; K r a m p  1965 p. 142).

Aeginodiscus H a e c k e l  1879. Doubtful genus and species. Aeginidae w ith 16 peronia l strands, eight tentacles 
and  32 (16 cleft) peripheral stom ach pouches.

Aeginodiscus actinodiscus H a e c k e l  1879. 40 m m  wide, 13 m m  high, len ticu lar; 16 peron ia l s tran d s; m outh  
w ith four trian g u lar lips; 32 (16 cleft) rectangu lar stom ach pouches; eight tentacles. D escription insufficient.
— Z anzibar, E. Africa. ( M a y e r  1910 p. 486).

Fig. 337. Aeginopsis laurentii
Fig. 3 3 6 .  Aeginura beebei ( f r o m  B i g e i .o w ) . ( a f t e r  B r a n d t ,  f r o m  M a y e r ) .

Fig. 338. Solmundella 
bitentaculata ( f r o m  M a y e r ) .

Family Solmarisidae.
N arcom edusae w ithout stom ach pouches, genital p roducts developed either as thickenings or as diverticula 

in  the o ra l w all o f the central stom ach; w ith o r w ithout periphera l canal system ; w ith  num erous tentacles 
leaving um brella  at level o f periphery  o f stom ach ; w ith or w ithout otoporpae.

Key to  th e genera o f  S o lm arisid ae.
W ith peripheral canal system  and with o to p o rp a e ................................................................................................................. Pegantha
W ithout peripheral canal system and w ithout o to p o rp a e .................................................................................................... Solmaris

Pegantha  H a e c k e l  1879. Solm arisidae w ith gonads form ing diverticulae of the m argin o f the o ra l wall
of the stom ach ; w ith  peripheral canal system ; w ith  o toporpae. (R evision in  K r a m p  1957, pp . 65-77).

K ey to  the sp ec ies o f  P eg a n th a  represen ted  in  In d o-P acific  w aters.
1. Exum brella with deep radiating furrows and elevated ridges; 12-16 ten tacles; otoporpae l o n g ...........................triloba

Exum brella sm ooth ..............................................................................................................................................................................  2
2. Some or all otoporpae long; peripheral canals narrow throughout the ir length ..........................................................  3

All otoporpae short; peripheral canals broad, a t least in their lateral portions ..........................................................  4
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3. W ith 12-16 marginal lappets, each with usually 4 or 6 otoporpae, the two middle ones long; canals very narrow
rubiginosa

W ith about 20-40 marginal lappets, each with usually 3 or 5 long otoporpae; canals fairly n a r ro w ........................ clara
4. Umbrella highly vaulted, th ick; about 16 marginal lappets; lateral portions of peripheral canals broad a t base,

tapering o u tw a rd s ........................................................................................................................................................................martagon
Umbrella flat, lenticular; 16-26 marginal lappets; peripheral canals very broad th ro u g h o u t ................................. laevis

Pegantha clara R. P. B i g e l o w  1909. U p to 50 m m  w ide an d  20 m m  high, jelly  thick, lenticular, sm ooth; 
u p  to 40 m arginal lappets, continuously increasing in  n u m b er during  growth o f the ind iv idual, q u ad ra te  or 
som ew hat longer than  b road , usually  tongue-shaped, each w ith 3 -5  statocysts and  long, linear otoporpae,

F ig .  3 3 9 . Pegantha clara ( f ro m  M a y e r ) .

usually  as long as the lappets; periphera l canals fairly  narrow , o f alm ost equal w idth  th roughout their length; 
gonads a sim ple, sm ooth or som ew hat crenu lated  pouch  in each  lappet rad ius. — W idely d istribu ted  in  the 
three great oceans betw een 40° S. and  40-50° N., m ainly  epipelagic. (R. P. B i g e l o w  1909 p. 80, two text
figs.; H . B . B i g e l o w  1909 p. 90, PI. 14, figs. 1, 2, PI. 19, figs. 1-9 , Pis. 22-26 , as P. smaragdina; K r a m p  

1957 pp. 66, 67, 69, 73, 110 if., 125, textfigs. 12, 13, PI. 6, fig. 3 ; K r a m p  1959 a pp . 66, 198, fig. 304; K r a m p  

1965 p. 147).
Pegantha laevis H . B . B i g e l o w  1909. U p to abou t 40 m m  w ide, flat, lenticular, sm ooth; 16-22 (u p  to 26) 

m arg inal lappets, abou t as long as b road  w ith rou n d ed  corners, each  w ith 5 -7  statocysts; o toporpae shorter 
or slightly longer th an  the w idth  o f the transverse portion o f the p erip h e ra l can als ; canals very b road , especi
ally in  their lateral regions, o f nearly  the sam e w idth  from  their base to the outer edge o f the lappet; gonads, 
w hen fully developed, sac-shaped  w ith oval o r pap illifo rm  p ro c esse s .— W idely distribu ted , bu t not very 
com m on, in the w arm  an d  tem perate p arts  of the oceans; m ain ly  epipelagic. ( B i g e l o w  1909 p . 97, PI. 16, 
fig. 1, PI. 20, figs. 1 -7 ; K r a m p  1957 pp. 6 6 ,  67, 69, 70, 73, 110 ff., 125, textfig. 11, m ap , PI. 6 , fig. 2; K r a m p  

1959 a pp . 6 6 ,  198, fig. 303; K r a m p  1965 p. 147).

Fig. 340. Pegantha clara, m arg inal lappets (from K ram p). Fig. 341. Pegantha laevis, m arginal lappets (from K ram p).
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P eg a n th a  m artagon  H a e c k e l  1879. U p to 30 m m  w id e , u su a lly  a b o u t 20 m m , h e m isp h e ric a l o r h ig h er, 
je lly  th ick , sm o o th ; a b o u t 16 m a rg in a l la p p e ts  a b o u t as long as b ro a d , sq u a re  o r even ly  ro u n d e d , each  w ith  
5 -7  (o r  9) s ta tocysts; o to p o rp ae  sh o rt a n d  n a rro w , a b o u t tw ice  as long  as th e  w id th  o f the  tra n sv e rse  p o rtio n  
o f the  p e r ip h e ra l c a n a ls ;  tra n sv e rse  p o rtio n  o f  c a n a ls  fa irly  n a rro w , la te ra l p o rtio n s  b ro a d  p ro x im a lly , ta p e r 
ing d is ta lly ; g o n ad s s im p le  o r ir re g u la rly  lo b ed  sacs. — G enera lly  d is tr ib u te d  in  th e  th ree  g rea t o ceans from  
a b o u t 40 ° N ., so u th w a rd s  a lm o st to the  A n ta rc tic  C o n tin en t; m a in ly  ep ipelag ic . ( B i g e l o w  1909 p . 83, PI. 18, 
figs. 1 -8 ; K r a m p  1957 p p . 66, 67, 98, 110 If., 125, textfig. 10, m ap , PI. 6, fig. 1; K r a m p  1959 a p p . 64, 197, 
fig. 302 ; K r a m p  1965 p . 145).

P egan tha  rubiginosa  ( K ö l l i k e r  1853). U p  to a b o u t 16 m m  w ide , d o m e -sh a p e d , je lly  v e ry  th ick , sm o o th ; 
12-16  m a rg in a l lap p e ts , re c ta n g u la r  w ith  ro u n d e d  co rn e rs , e a c h  w ith  fo u r o r six  s ta tocysts; the  tw o m id d le

Fig. 342. Pegantha martagon, m arginal lappets 
( f r o m  K r a m p ) .

Fig. 344. Pegantha rubiginosa, m arginal 
lappets (from  K r a m p ) .Fig. 343. Pegantha rubiginosa ( f r o m  M a y e r ) .

otoporpae long and  narrow , frequently  longer than  the lappet, the la teral ones sho rter; periphera l canals 
very narrow  throughout their length; gonads w ithout rad ia l d iv erticu lae .— South-E ast A ustra lia1. Com m on 
in  the M editerranean; scattered occurrence in the A tlantic O cean; m ainly epipelagic. ( M a y e r  1910 p. 480, 
text-figs. 319-21, as Cunina prolifera; K r a m p  1924 p. 37, m ap , as C. rubiginosa; B i g e l o w  1940 p. 303; K r a m p  

1957 pp. 66, 67, 73, 76, 98, 125, PI. 6, fig. 4 ; K r a m p  1959 a pp . 67, 198).
Pegantha triloba H a e c k e l  1879. U p to 30 n u n  w ide, hem ispherical o r som ew hat flatter, jelly very rigid, 

exum brella  w ith deep rad ia ting  furrow s from  tentacle bases nearly  to apex, su rrounded  by rib s an d  su p 
p lem entary  ridges; 12-16 tentacles an d  12-16 m arg inal lappets, ovate, pointed, each w ith up to 20 statocysts; 
o toporpae long, tapering  ou tw ards; gonads w ith  2 -4  lobes projecting into the lappet c av itie s .— W idely 
d istribu ted  in the th ree great oceans betw een abou t 30° N. and  30° S.; vertical d istribu tion  extensive. ( B i g e 

l o w  1909 p. 87, PI. 14, fig. 3, PI. 16, fig. 3, PI. 20, figs. 1-3 , PI. 45, figs. 1 -2 ; K r a m p  1957 pp. 66, 67, 77, 
98, 125; K r a m p  1959 a pp . 68, 198, fig. 306; K r a m p  1965 p. 149).

Fig. 315. Pegantha triloba (from B i g e l o w ,  redraw n by  I’. W .). Fig. 346. Solmaris rhodoloma (from  M a a s ,  redraw n by  P. W .). 

1 T he iso lated  record from A u stra lia  ( B l a c k b u r n  1955 p .  423) seems doubtful.
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Solmaris H a e c k e l  1879. Solm arisidae w ith sim ple an n u la r gonad; w ithout p erip h era l canal system ; 
w ithout o toporpae.

K ey to  the In d o-P acific  sp ec ies o f  S o lm a r is .
W ith 16-32 tentacles and marginal la p p e ts ....................................................................................................................... rhodoloma
W ith 11-14 tentacles and marginal lappets .....................................................................................................................  lenticula

Solmaris lenticula H a e c k e l  1879. 3 -5  m m  w ide, 3 m m  high; m arginal lappets sem icircular, not quite ha lf 
as long as d iam eter o f stom ach, each  w ith three statocysts; gonad a w ide annu lus on nearly  entire subum brel- 
la r w all o f stom ach; 11-16 tentacles som ew hat longer than  bell-d iam eter. — Coastal w aters in Ind ia , A ustralia 
and  the M alayan A rchipelago; epipelagic. ( H a e c k e l  1879 p. 357; K r a m p  1965 p. 150).

Solmaris rhodoloma ( B r a n d t  1838). 2 -7  m m  wide, very  flat, disk-like, th in  an d  fragile ; 16-32 tentacles ; lappets
vary ing  in  size, each  w ith 1-2 statocysts. — Coastal w aters in w arm  and  tem perate  parts of eastern, central
a n d  w estern  Pacific; epipelagic. ( M a a s  1909 p. 39, PI. 3 fig. 20; K r a m p  1923 p. 302; K r a m p  1965 p. 150).

Family Cuninidae.
N arcom edusae w ith p errad ia l and  und iv ided  stom ach pouches; w ith  or w ithout p erip h e ra l canal system ; 

w ith tentacles leaving um brella  opposite centre o f each stom ach pouch, equal in  n u m b er to that of pouches; 
pouches not extending beyond points of origin o f tentacles; w ithout secondary tentacles on um brella  m arg in ; 
w ith o r w ithout otoporpae.

K ey to  th e gen era o f  C unin idae.
With otoporpae ..........................................................................................................
W ithout otoporpae ....................................................................................................
(Doubtful genus Cunissa H a e c k e l ) .

Cunina E s c h s c h o l t z  1829. C uninidae w ith or w ithout p erip h e ra l canal system ; w ith otoporpae.

. Cunina 
Solmissus

K ey to  the In do-P acific  sp ecies o f  C unina.
1. W ith peripheral c an a ls .......................................................................................................................................................................  2

W ithout peripheral can a ls .................................................................................................................................................................  5
2. Stomach pouches tapering from broad base outw ards, separated by wide triangular spaces ................................  3

Stomach pouches w ith nearly parallel sides ............................................................................................................................  4
3. W ith  8 marginal lappets very short, rounded; a thick pad of ectoderm  below base of each tentacle; no medusa-

buds .................................................................................................................................................................................................... tenella
W ith 6-9 marginal lappets almost square; no ectodermal pad  below base of tentacles; m edusa-buds on subum- 
brellar side of stom ach pouches ...................................................................................................... frugifera

4. Stomach pouches quadratic, more th an  twice as wide as septa between them ; peripheral canals narrow ; with
10-14 tentacles ..............................................................................................................................................................................  globosa
Stomach pouches elongated, rectangular, hardly broader th an  spaces between them  ; lateral portions of peripheral 
canals very broad; w ith up to  29 stomach pouches, increasing in num ber w ith a g e ................................................ duplicata

5. W ith usually 8 stom ach pouches, square; um brella about 5 mm w id e ......................................................................octonaria
W ith usually about 12 stom ach pouches, increasing with age, square or somewhat rounded distally; umbrella 
about 14 mm w id e ......................................................................................................................................................................peregrina

Cunina octonaria M c C r a d y  1 8 5 7 .  5 - 7  m m  w i d e ,  s o m e w h a t  f l a t t e r  t h a n  a  h e m i s p h e r e ;  7 - 9 ,  u s u a l l y  e i g h t ,

s t o m a c h  p o u c h e s ,  b r o a d ,  s q u a r e ,  v e r y  c l o s e  t o g e t h e r ;  n o  p e r i p h e r a l  c a n a l s ;  t e n t a c l e s  p r o j e c t i n g  a b o u t  m i d w a y  

b e t w e e n  m a r g i n  a n d  a p e x ;  a  t h i c k  a n d  b r o a d  p a d  o f  e c t o d e r m  b e l o w  b a s e  o f  e a c h  t e n t a c l e ;  2 - 5 ,  u s u a l l y  

t h r e e ,  s t a t o c y s t s  o n  e a c h  m a r g i n a l  l a p p e t ;  o t o p o r p a e  s m a l l ;  l a r v a e  d e v e l o p e d  i n  s t o m a c h  p o u c h e s  o r  a t t a c h e d
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to other m edusae. — W idely d istribu ted  in the w arm  p arts  of the oceans, including the M editerranean; epipe
lagic. ( M a y e r  1910 p. 461, PI. 55, figs. 1, 2, textfigs. 304, 305, as Cunoctantha octonaria; p. 464, PI. 54, 
figs. 4 -9 , as C. octonaria var. kollikeri; p . 465, as Cunoctantha parasitica; K r a m p  1959 a pp . 69, 199, fig. 307; 
K r a m p  1965 p . 151).

Cunina peregrina B i g e l o w  1 9 0 9 .  U p  to  1 4  m m  w i d e ,  h i g h l y  a r c h e d ,  j e l l y  t h i c k ;  8 - 1 4  ( u s u a l l y  1 2 )  s t o m a c h  

p o u c h e s ,  i n c r e a s i n g  i n  n u m b e r  w i t h  a g e ,  i n  a d u l t  s p e c i m e n s  s q u a r e  o r  s l ig h t ly  l o n g e r  t h a n  w i d e ,  w i t h  n a r r o w  

c le f t s  b e t w e e n  t h e m ;  i n  y o u n g  s p e c i m e n s ,  w i t h  f e w  a n t i m e r e s ,  t h e  s t o m a c h  p o u c h e s  a r e  w e l l  s e p a r a t e d  a n d  

m o r e  o r  l e s s  r o u n d e d  d i s t a l l y ;  n o  p e r i p h e r a l  c a n a l s ;  e c t o d e r m a l  p a d  b e l o w  b a s e  o f  t e n t a c l e  s m a l l ;  m a r g i n a l  

l a p p e t s  s h o r t  a n d  b r o a d ,  e a c h  w i t h  4 - 1 0  s t a t o c y s t s ;  o t o p o r p a e  n a r r o w ,  l i n e a r . — W i d e l y  d i s t r i b u t e d  i n  t h e

Fig. 347. Cunina octonaria 
( f r o m  M a y e r ,  r e d r a w n  b y  P. W.). Fig. 348. C unina peregrina (from  B igf.i.ow , redraw n by P. W.).

w arm  parts o f the great oceans; epipelagic. ( B i g e l o w  1909 p. 59, PI. 1, fig. 6, PI. 15, figs. 1, 2, PI. 28, figs. 
1-7, PI. 45, fig. 8; K r a m p  1957 pp. 81, 84; textfig. 15, m ap ; K r a m p  1959 a pp. 70, 199; K r a m p  1965 p. 152).

Cunina frugifera K r a m p  1948. A bout 8 m m  wide, dom e-shaped , apical jelly very th ick ; 6 -9  stom ach 
pouches, narrow ing in  w idth  from  base outw ards, separated  by w ide triangu lar spaces; peripheral canals 
b ro ad  and  flat; m edusa-buds developing on su b u m b re lla  side of stom ach  pouches; no ectoderm al pads 
below  bases o f tentacles; m arginal lappets alm ost square, abou t as long as b road , each  w ith  four statocysts; 
o toporpae l in e a r .— W idely distribu ted  in the w arm  p arts  o f the great oceans; epipelagic. ( K r a m p  1948 5 

p. 18, PI. figs. 1—6; K r a m p  1959 a pp . 69, 200; K r a m p  1965 p. 153).
Cunina globosa E s c h s c h o l t z  1829. U p to 18 m m  wide, conical o r alm ost globular, jelly  th ick ; stom ach 

on a b ro ad  gelatinous peduncle ; 10-14 stom ach pouches w ide, q u ad ra tic  w ith ro u n d ed  angles, m ore than  
twice as w ide as septa betw een them ; p erip h e ra l canals well developed; the tentacles arise a short distance 
only above the m arg in ; no ectoderm al p ad  below  bases o f tentacles; m arginal lappets short an d  broad , each 
w ith three statocysts; o toporpae short and  oval. — Scattered localities in  the Pacific and  A tlantic O ceans; 
epipelagic. ( B i g e l o w  1909 p. 57, PI. 15, fig. 3, PI. 17, figs. 3, 8 ; K r a m p  1959 a p. 201, fig. 312; K r a m p  

1965 p. 154).

Fig. 349. C unina frugifera  (from K r a m p ,  redraw n by I*. W .).

D a n a - R e p o r t  N o . 7 2 ,1 9 6 8

Fig. 350. C unina globosa
(from  B i g e l o w ,  redraw n by F . W .).

17
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Cunina duplicata M a a s  1 8 9 3 .  U p to 5 8  m m  wide, ra th e r flat and  soft; u p  to ‘2 9  stom ach pouches, increasing 
in n u m b er w ith age from  nine in  juvenile  specim ens, tongue-shaped o r rectangu lar, som ew hat longer than 
b road , w ith parallel sides, separated  by spaces of abou t the sam e w id th  or som ew hat b ro ad er; the gonads 
form  a continuous, folded b an d  following the edge o f the stom ach w ith its pouches un in terrup ted ly ; the 
stom ach pouches are of unequal length and  w idth, som etim es large and  sm aller ones a lternate; m arginal 
lappets rectangu lar, each w ith two or th ree statocysts; o toporpae very sm all; lateral portions of peripheral 
canals rem ark ab ly  broad , transverse portion narrow . — W idely d istribu ted  in the Atlantic and  Ind ian  O ceans:

Fig. 351. C unina <Inplicata  ( f r o m  K r a m p ) .  Fig. 352. C unina lenella ((ram  N a u m o v ) .

scattered localities east o f A ustralia and  off the coast of P eru ; epipelagic. ( M a a s  1893 p. 52, PI. 5, figs. 9, 10; 
K r a m p  1957 p. 8 6 ,  PI. 6 ,  fig. 5, PI. 7, figs. 1, 2 ; K r a m p  1959 a pp . 70, 201, fig. 313; K r a m p  1965 p . 154).

Cunina tenella ( B igf .l o w  1 9 0 9 ) .  7 m m  wide, higher than a hem isphere, apical jelly very th ick ; stom ach 
deep, len ticu lar; eight stom ach pouches, nearly  triangular, po in ted ; peripheral canals well developed; a 
th ick  and  broad pad  o f ectoderm  below  the base o f each ten tacle ; m arginal lappets very short, b road ly  rounded , 
each w ith three statocysts; otoporpae sm all, linear. — Pacific coast o f M exico; O chotian Sea; epipelagic. 
( B i g e l o w  1 9 0 9  p. 5 4 ,  PI. 15 , fig. 4, PI. 16, fig. 2 ,  PI. 17 ,  figs. 6 ,  7, as Cunoctantha tenella).

Solmissus H a e c k e l  1879. C uninidae w ithout periphera l canal system ; w ithout otoporpae.

Key to  th e In d o-P acific  sp ec ies o f  S o lm issu s .
W ith about 16 stomach pouches, rectangular, close together; disk r i g id ........................................................... marshalli
W ith 20-40 stomach pouches, oval in outlines; disk soft and f ra g ile .........................................................................incisa

Solmissus incisa ( F e w k e s  1886). Up to 100 m m  wide, flat, jelly soft and  fragile, exum brella sm ooth; 20-40
stom ach pouches, oval in outline, usually  som ew hat longer than  w ide; m arginal lappets rectangular, about
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as long as b road , each  w ith 2 -5  statocysts. — W idely d istribu ted  in the Pacific and  Atlantic O ceans betw een 
abou t 60° N. and  45° S .; near Ceylon in the Ind ian  O cean; m ainly in deep w ater. ( B i g e l o w  1909 p .  67, 
PI. 21, figs. 1-3, 5; R u s s e l l  1953 p .  464, textfigs. 305-07; K r a m p  1959 a pp . 72, 203, fig. 316; K r a m p  1965 
p. 155).

Solmissus marshalli A g a s s i z  & M a y e r  1902. Up to 62 m m  w ide, fiat, gelatinous d isk thick an d  rigid, lappet 
zone very  th in , exum brella  sm ooth; 8-20 , u sually  abou t 16 stom ach pouches, rectangu lar, abou t as long as 
w ide o r slightly longer; m arginal lappets square , as b ro ad  as long, m argin hard ly , if at all, incised in  the 
peronial rad ii, each w ith up  to 15 statocysts; tentacles long. — W idely d istribu ted  in the w arm  and  tem perate 
parts of the three great oceans; from  surface into the abyssal region. ( B i g e l o w  1909 p. 64, PI. 16, figs. 5,

F ig . 3 5 3 . Solmissus incisa  (a fte r F e w k e s , from B accii). Fig. 3 5 4 . Solm issus marshalli ( f ro m  B i g e l o w , redraw n b y  P. W .).

6, PI. 21, figs. 4, 6 -8 ; K r a m p  1957 pp . 78, 79, 110 If., textfig. 14, m a p ; K r a m p  1959 a pp . 71, 202, fig. 315; 
K r a m p  1965 p .  155).

Cunissa H a e c k e l  1879. C unin idae w ith nine o r m ore tentacles and  peronial s tran d s; p rim ary  gastric 
pouches equal in n u m b er to tentacles, bu t cleft by  the insertions o f the tentacles so as to ap p ear twice as n u m er
ous as the tentacles; p erip h e ra l canals? o toporpae?

W ith two uncertain  species.
Cunissa polyphera  H a e c k e l  1879. 30 m m  w ide, 10 m m  high, fiat, sh ie ld -shaped ; 32 lappets, oval, each 

w ith  5 -7  statocysts; 32 tentacles. — Z anz ibar, In d ian  O cean. ( H a e c k e l  1879 p. 323).
Cunissa polyporpa H a e c k e l  1879. 20 m m  wide, 10 m m  high, hem ispherical; 16 lappets, sem i-circular, 

each  w ith 12-15 statocysts; 16 short tentacles. — Singapore, Ind ian  Ocean. ( H a e c k e l  1879, p. 322).



S E C T I O N  I I I .  Z O O G E O G R A P H Y

As I did in the paper on the hydrom edusae of the Atlantic O cean (in  D ana Reports, 46, Kramp 1959) I 
give here an  account o f the Indo-Pacific fauna o f these an im als from  a zoogeographical po int of view, not 
m erely faunistical descripsions hut also attem pts at an  explanation. T he species are divided into three ecolo
gical g roups: I, neritic species, II, slope species, III, oceanic species, the latter subd iv ided  into the two groups 
epipelagic and bathvpelagie. F or fu rther consideration , see the p ap e r quoted above, p. 204, and  in troductory  
re m a rk s  to the trea tm ents of these groups in the present paper.

N E R I T I C  S P E C I E S

The neritic region is the pelagic region above the continental shelves, generally  estim ated at depths w ithin 
abou t 200 m . The neritic fauna of H ydrom edusae m ainly  consists of m eropelagic Leptolina, w hich are usually  
liberated  from  hydroids attached  to objects on the bottom  w ithin the shelf region. The T rachym edusa Ptycho
gastria polaris should, however, be reckoned am ong the neritic form s, because it spends p art of its life attached 
to the bottom  by m eans o f the adhesive d isks o f its tentacles. On the other hand , the m edusae of the cosm opo
litan genus Obelia are left out o f consideration, because the species cannot be identified in their m edusoid 
stage.

F or the division into zoogeographical regions (as in the trea tm ent o f the Atlantic fau n a) I again  m ainly  
follow E kman (1953), w ith slight alterations w hich  are explained un d er the various headings. T he extension 
o f the regions is illustra ted  in the m ap , fig. 355, and  reference is also m ade to the m ap , fig. 359.

T he Arctic Pacific Region.
Table I.

The Arctic Pacific Region is a ra th e r restric ted  area, com prising the greater p a rt o f the Bering Sea and  the 
Sea of O khotsk. In  tab le  I is also included  the coastal w aters in the Polar Sea in  the im m ediate neighbourhood 
o f the no rthern  entrance to the Bering Strait, i.e. the northern  coast o f the S iberian  province C hukchi an d  the 
north  coast of A laska, w here som e collecting h as been done n ea r Point B arrow . As seen from  T able I, 29 
species of neritic H ydrom edusae are recorded  from  the Arctic Pacific Region; m ore species m ight be expected 
in the fu ture from  these inhospitab le w aters, e. g. species penetrating northw ards from  the Pacific Boreal 
Region. A survey o f the fauna of m edusae in the no rthern  Pacific w aters w as given by N aumov (1956).

T he m ost pronounced ly  arctic conditions are found in  the Sea o f O khotsk ; this is lim ited from  the Pacific 
O cean by the chain  of the Kurile Islands, in w hich the hydrograph ical conditions are influenced by the left 
border of the w arm  Kuroshio C urrent and  m ay  be term ed  boreal conditions. The sam e applies to theA leutian  
Islands. W hen the K uroshio C urrent and  its continuation , the N orth Pacific C urrent, reaches the W est A m eri
can  coast, it d ivides into the southgoing C alifornia C urrent an d  the northgoing A laska C urrent, w h ich  flows 
w estw ard  along the A leutians and  b ranches into the Bering Sea to form  a ra th e r com plex circulation . The 
w estern  side o f the Bering Sea has colder w ater th an  the eastern side and  from  here the southgoing, cold 
O yashio C urrent derives; in northern  J a p a n  the Oyashio C urrent m eets the w arm  Kuroshio C urrent, estab
lishing a ra th e r sh arp  faunistical boundary , w hich is discussed below. T he curren ts through the narrow  
an d  shallow  Bering S trait a re  variab le , bu t m ainly  northgoing an d  of great velocity, carrying considerable
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Fig. 355. Zoogeographical regions.
X X  : arc tic  and a n ta rc tic  regions. — : boreal and an tibo rea l regions. o o : 1 M editerranean-, 2 South-A frican-, 3 Keguelen-, 

4 Soutli-A ustralian-N ew  Zealand-, 5 P ern-C hilean  regions. •  •  : tropical regions.

m asses of w ater into the Polar Sea and  causing intensive m ixing of the w aters, especially in sum m er, being 
the fundam ental factor in the hydrographical conditions of the C hukchi Sea.

In T able I the species are arranged  according to their southw ard  distribution  in Pacific w aters, w hich 
does not alw ays correspond w ith their zoogeographical character in other w aters; fu rther investigations m ay 
alter the im pression obtained  from  our present know ledge; it seems accidental, e. g. tha t Bougainvillia p rin 
cipis and  Leuckartiara nobilis have only been found in the Polar Sea north  of the m outh  of the Bering Strait. 
The m ost interesting feature is the com parison betw een the present fauna and  that in o ther areas, especially 
in  the Atlantic and  ad jacen t w aters. It is im m ediately  seen from  the enum eration  at the bottom  of the table 
that the m ajority  of the species u n d er consideration are com m on to the two w idely separated  areas, w hich 
calls for an  explanation, since ten of these species have a d iscontinuous distribution u n d er the present con
ditions. A direct com m unication between a North-A tlantic and  a N orth-Pacific m arine fauna m ost p robab ly  
existed in  a form er period, w ith conditions enabling an  interchange, a problem  discussed by several authors. 
This question is discussed u n d er the Pacific Boreal Region.

D ana-R eport No. 72, 1968 18
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Table I. T he A rctic-Pacific Region.
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P lo tocn ide b o r e a l is ................................... X • X • • X X X X X

P ty ch o g astria  p o la r is ............................... • X • • • X X X X X

H alitho lus c i r r a t u s ................................... X X • • • X X X X X

B y th o tia ra  d e p r e s s a ................................. • X X • • • • • •
T im a  sa g h a lin e n s is ................................... • • X • • • • • • •
C ladonem a p a c if ic u m .............................. • • X • • • • • • •
M eator ru b a tr a ............................................ • X X • • • • • • •
C hiarella ja sch n o w i.................................... • X X • • • • • • •
B ougainvillia  p r in c ip is ............................ X • • • • • X X X X

T iaropsis m u lt ic i r r a ta .............................. X X X • • • X X X X

Staurid iosarsia  p ro d u c ta .......................... • • X • • • X • X •
Polyorchis k a ra fu to en s is .......................... • • X • X • • • • •
P tychogena  la c te a ..................................... • X X • X X X • X

C atab lem a m u ltic ir ra tu m ....................... X X X • X • • X X •
H a lis ta u ra  c e l lu la r ia ................................. X • • X • • • • • •
E u p h y sa  f la m m e a ..................................... X X X X • X X X • X

C atab lem a v esica riu m .............................. • X X X • X X X X X

L eu ck artia ra  b re v ic o n is .......................... X X X X • • • X X X

S tau ro p h o ra  m e r te n s i ............................... • • X X X X X X X X

Sarsia p r in c e p s ............................................ X X X X X X X X • X

H alitho lus p a u p e r ..................................... • • X X X • • X • X

E u p h y sa  ja p o n ic a ..................................... • X X X X • • • • •
H ybocodon p ro life r ................................... • X X X X • X X X X

M elicertum  o c to c o s ta tu m ....................... • X X • X • X X X X

E u to n in a  in d ic a n s ...................................... • X X X X • • • X •
R a th k e a  o c to p u n c ta ta ............................ X X X • X X X X X X

Sarsia t u b u lo s a .......................................... X X X X X X X X X X

B ougainvillia s u p e rc i l ia r is ..................... X X X • X X X X X X

L eu ck artia ra  n o b i l i s ................................ X • • X X • • • X X

13 19 24 12 15 11 16 18 17 18

29 19 21

21

According to E k m a n  (in  his Zoogeography o f the Sea, 1953, pp . 157-159) “ T he cold-w ater fau n a  [of 
bottom  anim als] is considerab ly  rich er in  the N orth Pacific th an  in  the N orth A tlantic” , an d  “ a considerable 
p a r t o f the N orth A tlantic boreal fau n a  and  the P o lar Sea arctic fau n a  is derived from  the N orth Pacific” . 
As seen from  T ab le  I, 29 species o f neritic H ydrom edusae are know n from  the Pacific Arctic Region, 8 of 
w hich are  endem ic in  the N orth Pacific, 21 also occurring in the N orth A tlantic; from  the A tlantic Arctic Region 
29 species are recorded , 8 o f w hich are lacking in  the Pacific. As fa r as the H ydrom edusae are concerned, 
therefore, E k m a n ’s  statem ent is not confirm ed.

T he following 7 species are endem ic in  the Pacific a rea : Tim a saghalinensis, Cladonema pacificum, Chiarella 
jaschnow i1, Meator rubatra  an d  B ythotiara depressa, all o f w hich  occur in  the Sea of O khotsk, two of them

1 Chiarella jaschnowi as a  new  species of Rathkea, was described in  1956 by  Professor N a u m o v ,  who k ind ly  sen t m e a specim en; I found 
i t  indistinguishable from  Chiarella centripetalis M a a s ,  an d  in m y  “ Synopsis”  (1961) I un ited  th e  tw o species. C. centripetalis was recorded 
from  th e  Gulf of California an d  the Pacific coast of M exico; th e  species from  th e  Bering Sea and  th e  Sea of O khotsk no d o u b t belongs 
to  th e  sam e genus, b u t  owing lo  th e  g rea t d istance and  different ecological conditions of th e  tw o geographical areas I am  now inclined 
to  regard  Chiarella centripetalis an d  C. jaschnowi as sep ara te  species.
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l ’ig. 356. T h e  N o rth -P o la r region (from  H j . B r o c h , 1961).

also in  the Bering Sea an d  partly  am ong the A leutian and  Kurile Islands; m oreover Euphysa japonica  w hich  
penetrates southw ards to northern  J a p a n  and  the V ancouver Island  region on the A m erican coast and  H ali
staura cellularia w hich is recorded  from  the north  and  south coast of A laska and  the V ancouver Is lan d  
region. Bougainvillia bougainvillei is an  altogether doubtful species, recorded  from  the Bering Sea ( B randt  
1835).

Among these species eleven have been  found in  different localities along the north  coast of S iberia an d  m ay 
have a circum polar d istribution , though they  have not been recorded  from  the w aters north  of N orth A m erica, 
w hich are incom pletely investigated; only one of the species, Euphysa flammea, is recorded  from  the range 
between H udson Strait and  Point B arrow . T he occurrence of several species off the S iberian  coast, therefore, 
does not allow the conclusion that an  exchange of the faunas in  N orth Atlantic an d  N orth Pacific has taken  
place along the S iberian  coast; several species m ay  prove to be truly circum polar. B roch  (1949) distinguishes 
betw een two groups of arctic species, an  eastern  arctic group of A tlantic origin and  a w estern arctic group 
originating in  the n o rthern  Pacific, and  he com es to the conclusion that, owing to the directions of the curren ts 
in  the Polar Sea, an  eastern arctic species canno t develop into circum polarity , its advance tow ards the east 
being b locked up  at, or ju s t b ey o n d , the New Siberian  Islands (see the m ap. fig. 356). Eight of the species

18*
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of H ydrom edusae know n from  N orth S iberia, are, how ever, recorded from  Point H arrow  on the north  coast 
of Alaska.

Ten species, com m on to the North Pacific and  the North Atlantic, seem  to have a discontinuous d istribution, 
being unknow n along the S iberian  coast. One of them , Catablema m ulticirrata, is a decidedly w est-arctic spe
cies; it occurs in the Sea of O khotsk (penetrating  southw ards to northern  Ja p a n ), in the G ulf o f A laska and  
the Bering Sea and  also recorded from  Point B arrow ; in the A tlantic area its occurrence is restric ted  to the 
w est coast of G reenland, w here it is com m on from  Cape Farew ell to U pernavik , w hereas it has never been 
found on the east coast. Halitholus pauper is likewise a p redom inan tly  arctic species w ith a western d istribu tion  
in the A tlantic area, com prising the west coast of G reenland and  the H udson Strait, bu t it is also recorded from  
E ast G reenland and north-w estern Iceland; in the Pacific area it occurs in the Sea of O khotsk, no rthern  J a p a n  
and  Vancouver on the A m erican coast. All the o ther species w ith a d iscontinuous d istribution are p redom i
nantly  boreal; two o f them , Stauridiosarsia producta and  Eutonina indicans, are com m on in north-w estern 
E urope bu t unknow n in  w estern Atlantic w aters, the rem ain ing  six species occur in boreal coastal w aters 
on both sides of the Atlantic a rea ; five of them  also occur in the sou thern  part o f the west coast of G reenland. 
According to B r o c ii  (1949, p. 133), w estern-arctic as well as eastern-arctic species “ have a com m on p la y 
ground in G reenland w aters and along the coasts o f L ab rad o r as well as on the N ew foundland b a n k s” . The 
nam es o f these species m ay be found in T able I.

S o u t h w a r d  p e n e t r a t i o n  (see T ab le I). Am ong the 29 species recorded  from  the Arctic Pacific Region 
19 also occur in the Pacific Boreal Region, b u t the m ajority  o f these species have never been found fu rther 
south than  in no rthern  Ja p a n  or in the V ancouver Island region on the A m erican coast. As m any as 13 of 
the species occurring in the Arctic Pacific Region have been found at the coasts of H okkaido in northern  
J ap a n , only four o f these som ew hat fu rther south , and none o f them  penetrating  beyond the southern  parts 
o f the Jap an ese  islands. In  northern  Ja p a n  the cold, south-going O yashio C urrent meets the w arm  Kuroshio 
C urren t; the southw ard  penetration of the arc tic  species is therefore blocked up  here; the four species taken 
in southern  Ja p a n  are predom inan tly  boreal ( Rathkea octopunctata, Sarsia tubulosa, Bougainvillia superciliaris 
an d  Leuckartiara nobilis). F rom  num erous papers by prom inen t Jap an ese  au thors we have a ra th e r thorough 
know ledge o f the m edusan  fauna o f Jap a n , b u t m ainly from  the eastern coasts, w hile we know  very little 
abou t the som ew hat colder w estern shores and  nothing abou t the fauna on the Chinese side of the Sea o f Jap an , 
w hich is un d er d irect cooling influence by the L im an C urren t flowing southw ards from  the western, coldest 
side o f the Sea of O khotsk.

Among the 9 species, w hich occur in the Arctic Pacific Region and  have been found as far south as V an
couver, four are predom inantly  arctic ( Euphysa flammea, Sarsia princeps, Halitholus pauper and  Catablema 
vesicarium), w hile the five others a re  predom inantly  boreal species ( Euphysa japonica, Hybocodon prolifer, 
Leuckartiara nobilis, Leuckartiara breviconis and  Eutonina indicans). T he V ancouver Island region is interesting. 
A little fu rther south the east-going N orth Pacific C urrent is d iv ided into the south-going California C urrent 
an d  the north-going A laska C urren t; arctic species extending their d istribu tion  southw ards along the coast meet 
this cu rren t n ea r V ancouver Island  and  therefore are unab le  to proceed fu rther south, w hereas boreal species 
like the five m entioned above, m ay proceed northw ards as far as the tem peratu re  conditions are favourable. 
O ne predom inan tly  boreal species, Sarsia tubulosa, is d istribu ted  from  the arctic region beyond V ancouver 
to San Francisco. T he V ancouver Island  region also has a fauna r ich  in  species, w hich do not occur further 
no rth  on the A m erican coast and  is m entioned below. A pparently , the lim it betw een an  arctic and  a boreal 
fauna  is m uch  sh arp er in  the Pacific than  in the A tlantic Ocean.

The Pacific Boreal Region.
T ab le  II.

The Pacific Boreal Region com prises the greater p art of the eastern  coasts o f Jap a n , the Sea o f Ja p a n , 
the external sides of the Kurile and  A leutian Islands, and  the A m erican coast from  A laska to the no rthern  part 
o f  the C alifornian P en insu la ; in  the southern  p art o f Lower C alifornia the conditions should  ra th er be regarded
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as subtropical. H ydrographically  the Asiatic side o f the boreal region is m ainly charac terized  by the w arm , 
north-going Kuroshio C urren t along the eastern coasts of Jap a n , in  the no rthern  region meeting the cold 
curren ts from  the Sea o f O khotsk and  the Bering Sea, the A m erican side characterized  by the division o f the 
N orth-Pacific C urren t into the north-going A laska C urrent and  the south-going C alifornia Current.

The neritic fauna in the boreal region consists o f th ree groups of species; a: species of no rthern  origin 
penetrating southw ards into boreal w aters, b : species indigenous in the boreal region, c : species of southern  
origin penetrating northw ards from  the T ropics into the boreal region.

It is show n below that species o f southern  origin are extrem ely few in the boreal p a rt o f  the W est-A m erican 
coast. T he east coast o f Ja p a n , however, is a m ixed area, w here several sub tropical species of m edusae pene
trate m ore o r less far northw ards, occurring together w ith boreal species. As far as neritic-pelagic an im als 
are concerned, a limit between two zoogeographical r e g i o n s  canno t be pointed out on  the Jap an ese  coast, 
b u t a boreal and  a subtropical f a u n a  can be distinguished, and  from  a zoogeographical poin t of view these 
two faunistic elem ents should  be treated  separate ly ; in accordance herew ith species, w hich actually  belong 
to tropical or subtropical w aters, are dealt w ith in the chap ter on the Indo-W est-Pacific Region and  are listed 
in T ab le VII.

T here are  19 species of neritic H ydrom edusae w hich are c o m m o n  to t h e  a r c t i c  a n d  t h e  b o r e a l  
r e g i o n s  in the North Pacific (see T able I). Very few of these have been found further south  than  H okkaido 
in northern  Jap a n  and  V ancouver on the A m erican coast; the few exceptions are : Sarsia tubulosa, Rathkea  
octopunctata, Bougainvillia superciliaris an d  Leuckartiara nobilis, w hich are recorded  from  southern  Jap a n , 
partly  also from  the Yellow Sea, Sarsia tubulosa also proceeding southw ards on the A m erican coast as far as 
San Francisco. All these, and  also Eutonina indicans (recorded  from  V ancouver as well as from  northern  
J a p a n )  are predom inantly  boreal species, indigenous in the northern  p art of the boreal regions, Atlantic as 
well as Pacific, and  penetrating into arctic w aters.

The total num ber of species recorded  from  the Pacific Boreal Region (a p a rt from  the sub trop ical species 
in J a p a n )  is 67; the 19 species com m on to the arctic region are m entioned above. Among the rem ain ing  48 
species 14 also occur in tropical w aters, som e of them  being boreal species w hich have extended their d is
tribution into the Tropics. The region is divided into three subregions; the East-Pacific, the Aleutian-Kurile, 
an d  the N orth -Japanese subregions.

The East-Pacific Subregion.

Altogether 46 species o f neritic H ydrom edusae are recorded from  the boreal p a rt of the W est-A m erican 
coast, including 11 w hich  also occur in the arctic region. Besides these northern  species as m any as 34 have 
been found in the coastal w aters betw een V ancouver and Low er California. It is rem ark ab le  th a t o f these 
34 species no less that 24 are “ endem ic” in this subregion, in so far as they have not hitherto been observed 
anyw here else; am ong 35 species know n from  the V ancouver Island region 9 only have been observed there; 
21 have been collected on the C alifornian coast, 10 o f w hich are “ endem ic” there, and 10 species have been 
found in the V ancouver region as well as on the C alifornian coast.

In contradistinction  to the fauna of the Jap an ese  coasts (see below) only 6 of the species occurring along 
the W est-A m erican boreal coasts also occur in tropical w aters, and  all of them  deserve special rem arks. Gonio
nemus vertens is recorded  from  num erous localities along the coasts, from  the Kurile Islands and  Saghalin, 
J ap a n , C hina and further south to V ietnam  and also from  an increasing num ber o f places in  north-w estern 
E urope, the M editerranean, and north-eastern  A m erica; it is undoubted ly  ca rried  along in the polyp stage 
a ttached  lo algae growing on ships-bottom s, w hence m edusae m ay  be liberated  and  establish them selves in 
w idely separated  areas w ith favourable conditions. Leuckartiara octona is w idely d istributed in the tem perate 
and  w arm  parts of all oceans; it occurs on the Pacific coasts of Central and  South A m erica as well as on the 
Asiatic coasts from  northern  J a p a n  to V ietnam  and  fu rther eastw ards and  w estw ards in the Tropics. Phialopsis 
diegensis is w idely d istribu ted  in the Atlantic Ocean, being partly  oceanic, and  is also recorded  from  East 
Africa and  South A ustra lia ; other Pacific records are from  Chile, Peru, the Galapagos Islands an d  n ea r land 
in California, w hence it w as originally described. Sarsia exim ia  has a peculiar d istribu tion ; it m ainly  belongs
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Table H. T he  Pacific B oreal Region.
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M icrocam pana c o n ic a .............................. X • • • • • • • • •
C ladonem a ca lifo rn ic u m .......................... X • • • • • • • • •
C ladonem a m y e rs i ..................................... X • • • • • • • • •
Polyorchis h a p l u s ..................................... X • • • • • • • • •
Polyorchis m o n te rey en sis ....................... X • • • • • • • • •
Scrippsia p ac ifica ........................................ X • • • • • • • • •
P ty chogena  ca lifo rn ica ............................. X • • • • • • • • •
E u cheilo ta  b a k e r i ..................................... X • • • • • • • • •
E u tim alp h es b r o w n e i .............................. X • • • • • • • • •
V allen tin ia  a d h e re n s ................................. X • • • • • • • • •
M itrocom a d isco id ea ................................. X X • • • • • • • •
T iaropsid ium  k e ls e y i ................................. X X • • • • • • • •
Ph ia lid ium  lo m ae ........................................ X X • • • • • • • •
E irene m o l l i s ............................................... X X • • • • • • • •
Polyorchis penic illatus .......................... X X • • • • X 1 • • •
Sarsia  r o s a r i a .............................................. X X X • • • • • • •
Calycopsis n e m a to p h o ra .......................... • • X • • • • • • •
B ougainvillia  m u l t i te n ta c u la ta ............ • X • • • • • • • •
E n d o c ry p ta  h u n tsm an i .......................... • X • • • • • • • •
H alim edusa  t y p u s ...................................... • X • • • • • • • •
L eu k a rtia ra  f o n ta ta ................................... • X • • • • • • • •
S tom otoca  a t r a .......................................... • X • • • • • • • •
M elicertum  georgicum .............................. • X • • • • • • • •
M itrocom ella s in u o sa ................................. • X • • • • • • • •
Phialid ium  b ic o p h o ru m .......................... • X • • • • • • • •
Phialid ium  g re g a r iu m .............................. • X • • • • • • • •
H a lis tau ra  c e l lu la r ia ................................. • X • • • • • • •
E p ere tm u s ty p u s ....................................... • X • X • • • • • •
S tau rid iosarsia  ja p o n ic a .......................... • • • X • • • • • •
N em opsis doflein i....................................... • • • X X • • • •
Spirocodon s a l ta to r ................................... • • • X X • • • • •
O lindias f o rm o s a ........................................ • • • X X • • • • •
E u p h y sa  j a p o n ic a ..................................... • X X • X • • • •
Polyorchis k a ra fu to en s is .......................... • • • X • X • • • •
N eo tu rris  p e la g ic a ...................................... X X • • X • • X • •
P roboscidacty la  f la v ic ir ra ta ................... X X X X • • X • •
C lim acocodon ikarii ................................. • • • X X • • X • •
Podocoryne s im p le x ................................. • • • X X • • X • •
U rashim ea g lo b o s a ................................... • • • X X • • X • •
Pandeopsis ik a r i i ........................................ • • • X X • • X • •
B y th o tia ra  d e p r e s s a ................................. • • X • • X • • • •
Gonionem us v e r te n s ................................. • X X X X • • X • X

Ptychogena  la c te a ..................................... • • X X • X • • X X

C atab lem a m u ltic ir ra ta ............................ • • X X • X • • X •
Sarsia  p r in c e p s ............................................ • X X X • X • • X X

H ybocodon  p ro file r .................................... • X X X • X • • X X

H alitho lus p a u p e r ..................................... • X • X • X • • X •

S tau ro p h o ra  m e rte n s i............................... • • X X • X • • X X

Sarsia  tu b u lo s a ............................................ X • X X X • • X X

B ougainvillia  su p e rc i l ia r is ..................... • • • X X X • • X X

R a th k e a  o c to p u n c ta ta ............................ • • X X X X • • X X

L eu ck artia ra  n o b i l i s ........................................ • X • • X X • • • X

E u to n in a  in d ic a n s ...................................... • X X X • X • • • X

1 Hawaian.
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Table ü . (Continued).
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M elicertum  o c to c o s ta tu m ....................... • . • X • X • X X

C ladonem a ra d ia tu m ................................. • . • X X • • X • X

P roboscidacty la  s te l la ta .......................... • . • X X • • X • X

Stom otoca p te ro p h y lla ............................. • • • X • • X • • X

L eu ck artia ra  o c to n a ................................. • X • X X • X X X X

B ougainvillia m u sco id es.......................... • X • • • • • • • X

Pochella p o ly n e m a ................................... • X • • • • • • • X

Sarsia e x im ia ............................................... X X • • • X X • X

D ipurena  h a l t e r a t a ................................... • X • • • • • • . X

E u p h y sa  f la m m e a ..................................... • X • • • X • • X X

C atab lem a v es ica riu m .............................. • X • • X • • X X

L eu k a rtia ra  b re v ic o n is ............................ • X • • • X • • X X

Phialopsis d iegensis................................... X • • • • • X • • X

H e te ro tia ra  a n o n y m a .............................. • • X • • • X X • X

21 35 16 28 17 19 6 13 14 24

46 30 26

to the  coasts of north-w estern  E urope an d  the M editerranean, b u t the m edusa is also recorded  from  the Poly
nesian  Islands, w here it w as taken  b y  the “ D an a” Expedition, a n d  from  Chile, and , if  the identification be 
correct, the  hydro id  occurs in  California an d  n ea r the  Q ueen Charlotte Islands in  B ritish  Colum bia. T h e  re 
m aining th ree  species are pu re ly  Pacific: Polyorchis penicillatus, w hich  occurs all along the coast from  V an
couver to Low er California, has been found  n ea r H aw aii; Neoturris pelagica has a very scattered distribution, 
being originally described from  C alifornia an d  recorded  again in  the “ D an a” Reports from  off-shore locali
ties outside the C alifornian  coast an d  east o f J a p a n ; it h as  also been  found in  south-eastern  A ustra lia; Poly
orchis flavicirrata, on the o ther h an d , is entirely  Am phi-Pacific, occurring from  K am chatka to V ietnam  and  
from  V ancouver to Low er California. T he prob lem  of the A m phi-Pacific d istribu tion  is fu rther discussed 
below .1

It is characteristic th a t the fau n a  o f neritic H ydrom edusae in  the boreal p a rt of the w est coast o f N orth 
A m erica alm ost com pletely consists o f species w ith  a strictly boreal character, belonging to tem perate  or even 
ra th e r cold w aters. E ven  the species m entioned  above, w h ich  have been found m ore o r less sporadically  in  
trop ical w aters, are p redom inan tly  boreal in  o ther regions o f their occurrence ; as a  m atter o f fact, no w a rm 
w ater species have settled anyw here along this coast. T his is p artly  explained b y  the direction o f the surface- 
w ater curren ts, b u t it also confirm s the statem ent by  E k m a n  (1953 p. 142) concerning bottom  an im als, that 
the southern  p a rt o f the Pacific coast o f N orth A m erica is cooled dow n b y  upw elling w ater from  the bottom , 
w ith the resu lt th a t practically  no w arm -tem pera te  fauna  exists there. A sim ilar statem ent w as m ade by 
G i s l é n  1944 p . 81), to the effect that, in  com parison  w ith Jap a n , “ the conditions in  California tend  to m ake 
the shore life m ore stenotherm ic, m ore exclusive, m ore bound  to low tem peratures, b u t on the o ther h an d , 
because of a r ich  am o u n t o f upw elling nutrien ts, it is very  lu x u rian t” . It is interesting th a t the com position 
of a fauna  of neritic pelagic an im als like the  m edusae shows a sim ilar dependence o f ecological conditions.

T he com parison  w ith  the A tlantic fau n a  is discussed for the bo real region as a whole.

1 Aequorea aequorea has been recorded from  V ancouver and, w ith  som e dou b t, from  th e  A leu tians; th e  supposed occurrence of th is 
m edusa in th e  N o rth  Pacific is so pecu liar th a t  I  am  inclined to  regard  i t  as due to  erroneous iden tifications; th e  specim ens m ay  have 
belonged to  Ae. coerulescens, w hich is know n from  sou thern  an d  n o rth ern  Ja p a n .
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The Aleiitian-Kurile Subregion.

Com prises the chain  of islands, the A leutian an d  the Kurile Islands, bordering  the predom inantly  arctic 
basins of the Bering Sea an d  the Sea of O khotsk. The subregion contains very few species w hich do not also 
occur in arctic w aters and  these species were discussed above. T he exceptions are as follows: Calycopsis 
nematophora  is endem ic in this subregion; Sarsia rosaria is recorded  from  the Kurile Islands and  from  V an
couver and  C alifornia on the A m erican coast; Proboscidactyla flavicirrata is d istribu ted  from  K am chatka 
along the A m erican as well as the Asiatic coasts to California and  to V ietnam ; these species are pu re ly  Pacific. 
Sarsia exim ia  and  Gonionemus vertens are w idely d istribu ted  species, an d  their occurrence w as discussed above; 
Heterotiara anonym a  is partly  oceanic and  very com m on in the tropical parts o f the three great oceans; its 
occurrence in the Pacific (as know n up to now ) is ra th e r pecu lia r; it is com m on in the M alayan A rchipelago, 
recorded  from  outside the coast of Peru in South A m erica and  has been found in several localities along the 
A leutian Islands and  in the G ulf o f A laska, thus in widely separated  areas. T he n u m b er o f species recorded 
from  this subregion and  also occurring in arctic w aters am ounts to ten (see T able I), and fu rther investiga
tions m ight considerably  add to this num ber.

The North Japanese Subregion.

As briefly m entioned above the Jap an ese  fauna o f m edusae is a m ixed fauna. E k m a n  ( 1 9 5 3  p. 2 2 )  has pointed 
out a distinction between a boreal and a subtropical part of the Jap an ese  coast at about 3 4 °  N .  on the oceanic 
side of the islands. T his limit, it is true, applies to bottom  anim als, and the m edusae are pelagic anim als, 
though m ainly derived from bottom -grow ing hydroids, and m any  of them  su rp ass  the limit in either direction, 
being carried  along with the cu rren ts; since, how ever, the occurrence o f a considerable  num ber o f species 
is restricted to the southern  parts of the islands, an d  a sim ilar n u m b er is found only in the northern  parts, 
the m edusae tend to confirm  E k m a n ’s  statem ent. Species belonging to tropical o r subtropical w aters are d is
cussed in the ch ap te r on the Indo-W est-Pacific Region and  are listed in T able VII,  although som e of them  
m ay  penetrate  northw ards to the northern  parts of Jap a n , w hile species belonging to northern  w aters are 
listed in T able II, though som e of them  have extended their d istribu tion  to southern  Jap an .

T he n u m b er o f species enum erated  in T able II as belonging to the South Jap an ese  subregion am ounts 
to 3 0 ,  but in addition specim ens o f the following four species, belonging to tropical o r subtropical w aters, 
have been found in no rthern  J a p a n :  Turritopsis nutricula, Eucheilota paradoxica, Phialella quadrata  and 
Aequorea coerulescens (see T able VII). Som e conclusions concerning the curren ts m ay be d raw n from  the 
occurrence of these species (sea later p. 164).

N um erous species o f neritic H ydrom edusae w ere first described  from  Jap an ese  w aters, but m ost o f them  
have later on been observed in o ther regions; am ong the species enum erated  in T able II only three are “ ende
m ic” , Stauridiosarsia japonica  in no rthern  Jap a n , Spirocodon saltator and  Olindias formosa w hich are generally 
d istribu ted  from  the northern  to the southern  p arts  o f the area, com prising  also the South Jap an ese  subregion, 
belonging to the Indo-W est-Pacific Region. Among the 14 species com m on to Ja p a n  and the arctic w aters the 
occurrence o f 10 species is restricted to the northernm ost area a ro u n d  H okkaido, but four species have ex
tended their d istribu tion  to southern  Japan ,  partly  even to the Yellow Sea; they have a p redom inan tly  boreal 
d istribu tion  in Atlantic as well as Pacific w aters and are m entioned above (p . 137). The species com m on to 
the N orth Jap an ese  and  the A leutian-Kurile subregions also occur in arctic w aters.

As m any  as 10 of the species listed in T able II as inhab itan ts  o f the N orth Jap an ese  subregion are m ore 
or less w idely d istributed in tropical or subtropical w aters. Neoturris pelagica w as taken  by the “ Da n a ” in 
a locality east of J a p a n  an d  it also occurs off California an d  in A ustralia (see above, p .139). All o f the rem a in 
ing 9 species occur in sou thern  as well as in no rthern  Jap an .

How m any  o f these species m ay be supposed to be indigenous in the boreal region, extending their d istri
bution m ore or less into w arm er areas, and  how m any m ay be regarded as belonging to tropical w aters ex
tending their d istribu tion  to Japan? U ndoubtedly, the following 5 species belong to the first group: Nemopsis 
dofleini is recorded  from  Chefoo in the Yellow Sea; Urashimea globosa to Form osa, Climacocodon ikarii and
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Proboscidactyla stellata to V ietnam , am i Podocoryne simplex, w hich has been found n ea r the Palao Islands 
east o f the P h ilipp ines; p erhaps also Staurodiscus gotoi, w hich was described from  southern  Jap a n  an d  has 
recently  been recorded from  one tropical locality, Sunda Strait between Jav a  an d  S um atra  (in the “ D ana” 
Reports, K r a m p  1965 p. 56). All these species are pure ly  Pacific. Proboscidactyla stellata  is an  Atlantic boreal 
species, recorded  from  V ietnam  and  the Yellow Sea. Stomotoca pterophylla  has a peculiar d istribution, oc
curring  in the tropical parts o f the A tlantic (W est Africa and  the W est-Indies) and  on the Pacific coast o f South 
Am erica, and  an isolated occurrence in  A kkeshi Bay in northern  Ja p a n  is recorded  by U c h id a  (1940 p. 284). 
The only species w hich m ost p robab ly  is derived from  truly tropical Pacific w aters is Pandeopsis ikarii, origin
ally described from Jap an , later on recorded  from  several localities in the Indo-M alayan area and  from  the 
K erm adec Islands north  o f New Z ealand (see the discussion on  the nom enclature in K r a m p  1961 a ,  “ Synopsis” , 
p. 444).

Am ph i-Pacific Occurrence.

Besides seven o f the species, w hich occur in the arctic region, only the following 5 species are com m on 
to J a p a n  an d  the boreal coasts o f N orth A m erica: the two w idely d istribu ted  species Leuckartiara octona 
(occurring  in tropical Indo-W est-Pacific as well as in tropical E ast Pacific) and  Gonionemus vertens (p robab ly  
d ispersed by ships as m entioned above), and  three purely  Pacific species, Proboscidactyla flavicirrata  (w ith 
an  alm ost continuous d istribution from  V ietnam  via J a p a n  an d  K am chatka to V ancouver an d  C alifornia), 
Eperetmus typus (know n only from  northern  Ja p a n  and  V ancouver), and Neoturris pelagica (found  in  a few 
off-shore localities off J a p a n  and  California, besides in south-eastern  A ustralia). The two last-nam ed species, 
thus, are the only exam ples of a d iscontinuous A m phi-Pacific d istribu tion ; both are apparen tly  ra re  species, 
perhaps occurring in o ther localities connecting the Jap an ese  and  C alifornian occurrences. Eutim a japonica  
w as described from  Jap a n , and  in the “ D a n a” Reports ( K r a m p  1965 p. 85) it w as recorded from  a locality 
in the central p art of the N orth Pacific, bu t not in the vicinity of the A m erican Continent. It is rem arkab le  that 
so few boreal species o f neritic H ydrom edusae are com m on to J a p a n  an d  the A m erican coast, and  in no case 
needs an  Am phi-Pacific d istribu tion  be explained  by the fact th a t the Bering S trait in  form er days w as dry 
land  w hich prevented  the cold Polar w ater from  penetrating into the Pacific. As far as the w arm -w ater species 
are concerned it is show n below  (p . 164) th a t a d irect exchange of neritic species between Ja p a n  and  the 
A m erican coasts seem s highly im probable.

Comparison w ith the A tlantic Ocean.

The com parison  o f the Pacific boreal fauna to that of the Atlantic should  be discussed. T he m ajority  of 
the species, w hich occur in arctic w aters, have a circum polar d istribution  and  have extended their d istribution  
through the Bering Strait into the boreal region; bu t som e non-arctic species are also com m on to the northern  
parts o f the two oceans; this applies to seven o f the species in the East-Pacific and  5 of those in the North 
Jap an ese  subregion. T he explanations are different for the different groups of species. As m entioned above, 
the circum global, though scattered d istribu tion  o f Gonionemus vertens is m ost p robab ly  due to transporta tion  
by  ships. The occurrence of Stomotoca pterophylla  on both sides o f the isthm us of P an am a is m ost probably  
due to d irect com m unication before the isthm us was closed; its isolated occurrence in northern  Ja p a n  seems 
inexplicable. Several species have an  alm ost continuous d istribution from  the Atlantic through the Ind ian  
Ocean to the Indo-W est-Pacific w aters and  have free access to the southern  parts of J a p a n  (w hich is discussed 
in  the chap ter on the Indo-W est-Pacific Region, pp. 153 If.); only one of them , Leuckartiara octona, also occurs 
in  W est-A m erican boreal w aters. Heterotiara anonym a, w hich is m ainly  oceanic, is likewise generally  d istri
buted  from  the Atlantic O cean to the M alayan Archipelago, b u t its occurrence in the N orth Pacific is restricted 
to the surround ings o f the A leutian Islands (see above, p. 140). Phialopsis diegensis, w hich is partly  oceanic, 
m ay have crossed the sou thern  Pacific from  A ustralia tow ards South A m erica proceeding northw ards to Cali
fornia, bu t unknow n in  the w estern Pacific. Special in terest is attached  to the predom inan tly  boreal species, 
w hich  do not occur in the In d ian  O cean ; they are  not m any : Dipurena halterata, Bougainvillia muscoides
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and  Pochella polynem a  a re  com m on species in north-w estern E uro p e  and  have been found a t V ancouver; 
they are typical A tlantic-Boreal, and the only explanation o f their occurrence in the N orth Pacific seem s to 
be a d irect com m unication no rth  o f S iberia in a previous period  (see the m ap, fig. 356). The sam e probably  
applies to Sarsia exim ia, provided  that the determ ination  o f its occurrence at the coasts o f Chile, California, 
British C olum bia and  the A leutian Islands is correct. Cladonema radiatum  and  Proboscidactyla stellata  are 
likewise m ainly boreal in the Atlantic area, and  their occurrence in the Jap an ese  subregion is difficult to explain.

The problem , w hether the species com m on to the two oceans are o f Atlantic or Pacific origin is discussed 
la ter (p . 188).

Sum m ary o f  the Pacific Boreal Region.

The total num ber o f species of neritic H ydrom edusae belonging to this region am ounts to 67, am ong 
w hich  19 species also occur in arctic w aters, viz 11 in the East-Pacific subregion, 14 in  the N orth Jap an ese  
subregion, 7 in bo th ; usually  they do not penetrate further south th an  to H okkaido in  Jap a n  an d  Vancouver 
on the A m erican coast; all of them  are of northern  origin, and  15 also occur in the Atlantic.

The East-Pacific subregion is inhab ited  by 46 species, the N orth Jap an ese  subregion by 30. A part from  the 
arctic species no m ore th an  5 species are A m phi-Pacific, occurring in both subregions; only in  exceptional 
cases m ay a species cross the w ide space of open ocean ; the m ajority  follow the coasts, their hydro ids p resu m 
ably  being littoral, and the pelagic life of the m edusae o f too short duration  (th is was discussed above, p .141).

The difference in num ber of “ endem ic” species in  the two subregions is very rem ark ab le , 24 on the A m eri
can  coast and  only 3 in northern  Jap a n , and  it should  be noticed that keen observers have been p resen t on 
both sides of the ocean.

It is also rem ark ab le  that very few of the species occurring  in  the A m erican subregion have also been 
recorded  from  tropical w aters, a hydrographic b a rrie r  (upw elling) evidently constituting an  obstacle to an 
exchange o f species across the lim it betw een the boreal an d  the w arm -w ater p arts  o f the A m erican coast, 
w hereas no such  b a rrie r  exists on the Asiatic coast. As far as dem ersal shelf an im als are concerned, a lim it 
betw een a subtropical and  a boreal fau n a  m ay  be pointed out at abou t 34° N on the oceanic coasts o f Jap an , 
b u t this lim it m ay be su rpassed  by the free-sw im m ing m edusae ; several tropical and  subtropical species of 
m edusae are recorded  from  the South Jap an ese  subregion o f the Indo-W est-Pacific Region, and  four of these 
have followed the Kuroshio C urrent far northw ards, being collected in the su rround ings of H okkaido (evi
dencing a very intensive mixing o f the w ater m asses of the Kuroshio and  the O yashio C urrents an d  form ation 
o f extensive eddies in  this reg ion); on the other hand , some species of northern  origin have penetrated  south
w ards to the southernm ost o f the Japanese  islands or even into the Yellow Sea.

The Hawaiian Region.
T he H aw aiian  Islands constitute an  isolated group of islands in the cen tral part of the North Pacific, 

situated  w ithin the belt of the north-east trade  w ind. According to “ The O ceans” (p. 715) the region around  
the islands is a b o u n d ary  region ; the surface w ater cu rren t is directed tow ards the west and  south-west, being 
p a r t o f the N orth E quato ria l C urrent. The tem peratu re of the surface w ater is constantly above 20°, but 
never reaching up to 30° C. T he plateau  is su rrounded  by deep w ater. According to E kman (1953 pp. 19 and 
21) the shelf fauna is characterized  by a relatively large n u m b er of endem ic form s and  shows a m uch  closer 
re la tionsh ip  to the w estern  Pacific than  to Am erica.

Very little is know n about the m edusae from  this reg ion; no m ore than  6 species of neritic H ydrom edusae 
are reco rd ed : Staurocladia alternata  an d  bilateralis have not been  found anyw here else; S. acum inata  was 
likewise for a long tim e regarded  as “ endem ic” , until it was recorded  from  Ja p a n  ( H a r a d a  1954), and  oahu
ensis has been found on the coast of Chile (see below). Pennaria arm ata  occurs in the Ind ian  O cean near 
S um atra  and  the N icobar Islands, Polyorchis penicillatus is an  E ast Pacific m edusa, occurring from  Low er 
C alifornia to V ancouver. O ur m aterial, thus, is too scarce to confirm  or reject E k m a n ’s  statem ent.
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T he East-Pacific Tropical Region.
T able  II I .

E k m a n  has called this region the tropical W est-A m erican Region. It com prises the A m erican coast from  
Low er C alifornia (includ ing  the entire G ulf of C alifornia) to a point, abou t 8° S. on the coast o f Peru, w here the 
north-going Peru  C urren t leaves the coast, tu rn ing  w estw ards as the South E quatoria l C urrent. T he northern  
lim it of the region is determ ined by the w estw ard tu rn ing  of the California C urrent continuing as the N orth 
E quato ria l C urren t; as m entioned above, the faunistic lim it betw een the boreal and  tropical faunas is ra th e r 
sharp ly  defined in that area. Along the coast betw een the no rthern  and  southern  limits o f the tropical region 
the cu rren ts  are ra th er com plicated, being influenced by local conditions.

The region has been d iv ided into three provinces: the M exican province, the P anam a Bight, an d  the 
E quato ria l province, but as far as the neritic H ydrom edusae are concerned, no correlation can be pointed 
out betw een their occurrence in one or m ore of these provinces and  their fu rther geographical distribution .

T he n u m b er of species recorded  from  the East-Pacific T ropical Region am ounts to 28, seven o f w hich  
are  “ endem ic” , being unknow n elsew here. As seen from  the table ten of the species have been found  in  the 
Peru-C hilean Region fu rther south on the South-A m erican coast (to be discussed below ), an d  four o f these 
are species w ith an  extensive geographical d istribution . Eight species are know n from  the South-A ustralian- 
New Z ealand Region.

Table III. E ast Pacific T rop ica l Region.
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C hiarella cen tripe ta lis  . -......................... X X . • • • . • • • •
O ctophialucium  b ig e lo w i....................... X X • • • • • • • • •
H elg ic irrha m edusife ra ............................ X X • • • • . • • • •
N eoturris  c ro ck e ri..................................... • X > • • • . • • • •
S arsia  c o cco m e tra ..................................... . X • • . • • • • • •
Pachycordy le  conica .............................. • X • • • • • • • • •
E cto p leu ra  sa c c u life ra ............................ • • X • • • • • • • •
Sarsia resp len d en s ..................................... X • • • X • • • • • •
L eu ck artia ra  z a c a e ................................... • . X X • • • • • •
B ougainvillia f u lv a ................................... X • • • X • • • • •
E u to n in a  s c in ti l la n s ................................. X • • • X • X • • • •
Cytaeis t e t r a s ty la ..................................... • X X X X X X • •
H e te ro tia ra  a n o n y m a .............................. . • X • X • • X X • •
M erga violacea .......................................... X • • X X • X X • • •
Zygocanna vagans ................................... • • • X • • X • •
P roboscidacty la  o rn a ta  .......................... X • • X X • X X • •
T ham nostom a a le x a n d r i ....................... X • • • • • • X • • •
A m phinem a a u s tr a l is .............................. X • . . . • • X • • •
A m phinem a t u r r i d a ................................. X • • X X • X • • •
Stom otoca p te ro p h y lla ............................ • X X • • • X • • •
E ucheilo ta  c o m a ta ................................... X • . X • • • X • • •
E ucheilo ta  d u o d e c im a lis ........................ X • . • . • • X • • •
Gossea b rachym era  ................................. X • • • • • • X • • •
D ipurena  o p h io g as te r.............................. X • • X X • X • • • X

Zanclea c o s ta ta .......................................... X • • . X X X X X X X

L eu ck artia ra  o c to n a ................................. • X X X X X X • X X X

E cto p leu ra  d u m o rtie r i ............................. X • . • X • X X X X X

A equorea m acrodacty la  ....................... • X X X X X • X X • X

17 12 6 10 15 8 7 14 8 3 5

28 16 5
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Am ong abou t 180 species know n  from  the Indo-W est-Pacific Region (extending from  A frica to the Poly
nesian  Islands) only 15 are reco rded  from  the East-Pacific T rop ica l Region, w hile a com paratively large 
n u m b er (am ounting  to 17) occurs som ew here in the A tlantic and  ad jacen t w aters.

Among the species occurring in  the A tlantic 7 species are unknow n (o r only o f sporadical occurrence) in 
other p arts  of Pacific or Ind ian  w aters. Am phinem a turrida  has been found off the coast o f Chile a n d  besides 
there are doubtful records from  Ja p a n  and  N orth  A ustra lia; Stomotoca pterophylla  is said to have an  isolated 
occurrence in northern  Jap a n . The A tlantic occurrence o f all these seven species is restricted to the w arm  
coastal w aters in the w estern A tlantic from  the W est-Indies and  occasionally  som ew hat northw ards as far 
as Cape Cod. It can  h ard ly  be doubted th a t the occurrence of these species on both  sides of Central A m erica 
is due to a form er open connection across the Isthm us of P anam a, as pointed  out for m any  other m arine 
anim als.

T he occurrence o f Heterotiara anonym a, Merga violacea, Proboscidactyla ornata, Zanclea costata and 
Ectopleura dumortieri, w h ich  are unknow n elsew here in the eastern  Pacific (except partly  found  on the coast 
o f Chile), bu t occurring in  the w arm  w estern A tlantic m ay also be derived from  the fo rm er open connection 
across the Isthm us of P anam a, like the seven species m entioned above.

F our species unknow n in  the Atlantic should  also be m entioned. Three o f these have a scattered d istri
bu tion, an d  it seems futile to discuss their geographical connection w ith the East-Pacific region: Sarsia resplen
dens in  southern  Jap a n , Leuckartiara zacae n ea r S um atra and  E ast A frica, Eutonina scintillans in the G ulf of 
Aden. T he fourth  species is Bougainvillia fulva  (see below).

F inally  six species, w hich  are w idely d istribu ted  in the Indo-W est-Pacific Region shall be d iscussed; it 
holds good for m ost of them  that there is a considerab le gap betw een their Indo-W est-Pacific distribution 
an d  their East-Pacific occurrence.

Cytaeis tetrastyla  is a tru ly  circum tropical species; it is partly  oceanic because, though it has a littoral 
hydro id  polyp, an  asexual propagation  also takes p lace in  the pelagic m edusa, either by d irect budd ing  of 
m edusae on the stom ach w all or by budd ing  of polypoid structures, p roducing  new generations of m edusae 
( K r a m p  1959 a p. 8). Leuckartiara octona and  Aequorea macrodactyla have an  alm ost continuous distribution 
from  north-w estern  E urope along the w est coast of Africa and  from  E ast Africa to J a p a n  an d  New Zealand, 
L. octona fu rther east to the M archesas Islands, abou t 140° W ., A. macrodactyla to the Sam oa Islands, about 
170° W . besides an  isolated record  at abou t 120° W . They also occur in the w estern  Atlantic. Zycocanna  
vagans and  Bougainvillia fulva  are unknow n in the w estern A tlantic bu t continuously  d istribu ted  an d  very 
com m on from  E ast Africa eastw ards into the Polynesian archipelago, but even the extensive collections of 
the “ D ana” Expedition show  that they have not been taken  fu rther east th an  T ahiti, abou t 150° W . Most 
p rob ab ly  the distribution of all these species is really  continuous from  the Indo-W est-Pacific Region to the 
A m erican coastal w aters, the “ gaps” being due to o u r lack  o f knowledge. Dipurena ophiogaster has a most 
pecu lia r distribution, since it is recorded  from  Mexico and  Chile, the Indo-W est-Pacific Region, the M editer
ran ean  and  north-eastern  E urope, b u t is unknow n in the w estern  A tlantic and  a ro u n d  A frica; a form er 
connection through the Red Sea seems possible.

It is rem ark ab le  th a t a continuous d istribu tion  across the w arm  p arts  of the Pacific Ocean is restric ted  to 
such  a sm all n u m b er o f neritic species (p resu m ab ly  w ith littoral hydro ids), considering the great num ber 
o f such  species w hich occur in the Indo-W est-Pacific Region, m any  of them  extending their d istribu tion  far 
eastw ards am ong the M elanesian an d  Polynesian islands. T hey  are dealt w ith  below.

Evidently, the w ide space o f open sea w ith none or very few islands west o f the A m erican continent con 
stitutes an  effective b a rrie r  against a fu rther eastw ard  penetration  o f the vast m ajority  of these an im als w hich, 
accordingly, serves to confirm  the estab lishm ent of the Indo-W est-Pacific Region as a p ro p er zoogeographical 
region as pointed  out by  E k m a n  in  1934 an d  subsequen t papers.
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The Peru-Chilean Region.
T able  IV.

T his is a w ell-m arked  region, com prising the Pacific coasts o f Peru  an d  Chile betw een abou t 6° S. (a t 
Point Aguja) and  abou t 42° S. T he physical conditions are first and  forem ost charac terized  by the P eru  C urrent, 
m oving northw ards along the coast. A ntarctic an d  suban tarc tic  w ater m asses a re  circling a ro u n d  the A ntarctic 
C ontinent in an  easterly direction w ith the W est-W ind-D rift, from  w hich  north-going b ran ch es flow along the 
w estern  coasts o f South A m erica an d  South A frica and , to a less degree, A ustralia. Owing to its considerable 
sou thw ard  extention the South A m erican continent deflects particu larly  great quantities of the cold su b a n t
arctic w a te r m asses northw ards along its w estern  coast, giving rise to w hat is generally  called the Peru  C ur
ren t. D istinction can  be m ade betw een the  narrow  “ P eru-C oastal-C urrent” , w hich is directly derived from  
the W est-W ind-D rift, and  the “ Peru-O ceanic-C urren t” , w hich likewise m oves northw ards, bu t is b ro ad er and 
of less velocity th an  the coastal cu rren t an d  receives supplies o f w ater from  the suban tarc tic  convergence. 
Owing to their sou thern  origin these w ater m asses have low tem peratures, and  their influence extends alm ost 
to the E quato r, w here they tu rn  w estw ards constituting p art of the South E quato ria l C urrent. W ithin  the zoo
geographical region, the “ Peru-C hilean Region” as here  conceived (6° S. to 42° S.) the surface tem peratu res 
increase northw ards from  about 14° to 25° C. in  F ebruary , 10° to 20° C. in  August. T he C hilean coast fu rth e r 
south, w ith  still low er tem peratu res, belongs to the “ South-A m erican-A ntiboreal Region” ( E k m a n  1953); this 
region is no t discussed in  the present p ap e r, because not a single species of neritic m edusae is know n from

Table IV. P eru-C hilean Region.
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C osm etirella d a v is i .................................... • X X . • • • X • • • •
T iaricodon coeruleus .............................. X X X • • • • • . • • •
S tom otoca p te ro p h y lla ............................ X • • X • • • • X • •
E ucheilo ta  c o m a ta ................................... • X • X • • • • X • • •
A m phinem a t u r r i d a ................................. • X • X • • X • X • • •
L eu ck artia ra  z a c a e ................................... • X • X • • X • . • • •
M erga v io la c e a .......................................... • X • X • • X • X • • •
A equorea coeru lescens............................. X • • • X • • • •
P roboscidacty la  o r n a t a .......................... • X • X • • X • X X •
A equorea m ac ro d ac ty la .......................... X • X • X X X •
B ougainvillia  in v o lu ta ............................ • X • • • • X • • • • •

A equorea g lo b o s a ..................................... • X • • • • X • . • • •

Phialid ium  sim plex ................................. • X • • • X • • • •

Phiale lla  q u a d r a t a ................................... • X • • • X • • • X

D ipurena  o p h io g as te r .............................. • X • X • • X • • • • X

S arsia e x im ia ............................................... • X • • X • X • • • • X

L eu k a rtia ra  o c to n a ................................... X • X X X • X X

S tau roclad ia  o ah u en sis............................ • X • . X • • • • • • •
E u p h y sa  a u r a t a ........................................ • X • • • • • • • • X X

p a r tly  oceanic:
H e te ro tia ra  a n o n y m a .............................. X • • • X • X X X X • •
Cytaeis t e t r a s ty la ...................................... X • • X X • X X X X • •
E u p h y so ra  f u r c a t a ................................... • X • • • • X X X X • •

7 19 3 10 6 3 16 8 9 7 4 6

22 11 8

14

D ana-R eport No. 72,1968 19



1 4 6

the Pacific side o f this region. W ithin the Peru-C hilean Region the tem peratu re o f the up p er w ater layers is 
generally  increasing from  the coast outw ards. Close to the coast cooling of the surface w ater m ay be further 
intensified b y  upw elling cold w ater from  m oderate depths, w hile com paratively  w arm  and light surface w a 
ter is carried  aw ay from  the coast by the prevailing  w inds; this phenom enon is em phasized by  several a u 
thors an d  seems lo be especially pronounced  in  the n o rth ern  p a r t o f the region. On the Chilean coast it is 
apparen tly  not a constan t phenom enon (see below).

T he m arine  fauna  of the Peru-C hilean Region w as previously very  little know n. As far as neritic m edusae 
are  concerned , our knowledge until recent tim e was restric ted  to a few scattered records by B i g e l o w  (1909), 
V a n h o f f e n  (1913) B o o n e  (1938), and  K r a m p  (1952 and  1957). In  1958-1960, how ever, an  extensive collection 
has been secured by the U niversity o f Concepcion in Chile; a provisional account was given in a p ap e r by 
F a g e t t i  & F i s c h e r , 1964 on the quantitative am ount of Zooplankton, an d  the m edusae were dealt w ith in 
detail by  the present au th o r in a recent p ap e r ( K r a m p  1966), w hich greatly ad d ed  to the n u m b er of species 
know n from  the C hilean coast. P robably , the n u m b er m ight be fu rther increased by fu ture investigations, 
bu t this new collection h as  m ade it possible to characterize the com position o f the m edusan  fauna  of this area.

The species now know n to occur in the region are listed in  T ab le  IV. A few species, previously recorded 
from  the region, should  be om itted from  the list: Phialella falklandica  w as recorded  from  two localities by 
V a n h o f f e n  (1913), but num erous specim ens o f this genus exam ined by  m e all belong to P. quadrata, w hich 
p rob ab ly  also applies to the specim ens recorded  by V a n h o f f e n ; a specim en referred  to Euphysora bigelowi 
( K r a m p  1952) was in  a crum pled  state and  m ay have been w rongly determ ined ; in the sam e p ap e r I described 
a hydro id  w ith new ly liberated  m edusae, w hich  I determ ined as a new variety o f Podocoryne carnea var. 
chilensis, b u t for geographical reasons I doub t the correctness o f the identification; ano ther m istake in the saíne 
p ap e r w as the record  o f three specim ens of Phialidium  lomae; in  m y recent p ap e r ( K r a m p  1966) I stated that 
they belonged to P. simplex, w hich occurs in great n um bers on the coast of Chile.

The list in  Table IV com prises 19 species, w hich are tru ly  neritic m edusae ; m oreover Heterotiara anonyma, 
Cytaeis tetrastyla  and  Euphysora furcata, w hich are partly  oceanic; the unknow n hydro id  o f Chromatonema  
erythrogonon  p robab ly  lives in deeper w ater, though the m edusa has been found in several localities very close 
to the coast o f Peru.

Considering the southern  origin of the w ater m asses of the Peru  C urrent a fa ir n u m b er of an tarctic  or 
suban tarctic  species m ight be expected in  the p lan k to n ; as a m atter of fact, only two of the species belong to 
these southern  w aters; Cosmetirella davisi is circum polar in an tarc tic  an d  suban tarc tic  w aters, and  its d istri
bu tion is extended northw ards along the southern  part of the w est coast o f Africa as well as along the Pacific 
coast of South A m erica w here, how ever, it has not been found fu rth e r north  th an  37° S. Tiarocodon coeruleus 
occurs in the W eddel Sea and  in the w aters a ro u n d  T ierra  del Fuego and  is recorded  from  V alparaiso  Bay 
in  Chile and  as far north  as Callao in Peru.

Almost all the o ther neritic species are p redom inan tly  w arm -w ater form s. Am ong the 19 tru ly  neritic species 
18 have been found on the Chilean coast, but only 5 on the coast o f Peru (fo u r in both areas), undoubted ly  
because the Peruv ian  area is particu larly  incom pletely explored. Nine of the tru ly  neritic species are know n 
from  the East-Pacific T ropical Region, an d  three of these are unknow n  in other parts  of the Pacific (Stomotoca 
pterophylla, Eucheilota comata and  Am phinem a turrida), w hereas they occur in W est-Ind ian  w aters, an  oc
currence m ost p robab ly  due to a form er open connection across the Isthm us o f P anam a (see above, p. 144). 
All the rem aining six species com m on to the tropical eastern  coasts o f A m erica and  the Peru-C hilean Region 
also occur in  the Indo-W est-Pacific Region. As pointed out above (p . 144), rem ark ab ly  few Indo-W est-Pacific 
neritic m edusae have been found in the East-Pacific T ropical Region; it is rem arkab le , therefore, that no less 
than  12 Indo-W est-Pacific species occur in  the coastal w aters of the Peru-C hilean Region (four of them  also 
near New Z ealand). The explanation  m ay be that the easternm ost of the Polynesian islands have a southern 
position (E aster Island  abou t 30° S.), w hich m akes it possible for these m edusae, w ith the prevailing easterly 
curren ts at these latitudes, to cross the last open space tow ards the South A m erican coast, p erhaps in  the hy 
dro id  stage attached  to see-weeds. These twelve species, how ever, rep resen t only a sm all fraction of the n u 
m erous inhab itan ts of the Indo-W est-Pacific Region (see later).
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Only four o f the Peru-C hilean species occur in  the boreal parts of the N orth Pacific; all of them  also occur 
in  the Indo-W est-Pacific Region, w hence they have extended their d istribu tion  m ore o r less northw ards. 
F our species have been found in  the su rroundings o f New Zealand. R ather pecu lia r is the occurrence of 
Staurocladia oahuensis, previously know n only from  Haw aii. Ten species of this genus of sm all, strictly littoral, 
craw ling m edusae have been described ; none o f them  has been found in m ore than  one o r two w idely sep a r
ated  localities, four of them  in H aw aii, the o thers in antarctic or an tiboreal w ate rs; one species is recorded 
from  Haw aii and  Jap a n , one from  South A ustralia an d  G raham  L and  in A ntarctic, one from  the F alk land  
Islands and  (w ith som e doubt) from  New Z ealand ; the occurrence of an  H aw aiian  species on the coast of 
Chile is no m ore surprising  th an  any o f these o ther records, bu t no explanation  can be given; the Chilean 
specim ens are described and  discussed in  K r a m p  1 9 5 2 ,  p. 3.

The Peru-Chilean species w hich occur in  Atlantic w aters are m entioned in  the discussion o f the Indo- 
W est-Pacific Region, w here, w ith a few exceptions, all o f them  occur, except the three W est-Indian  species 
m entioned above, and  the pecu lia r occurrence o f Euphysa aurata. It is a very com m on m edusa in n o rth 
w estern  E urope, and  it also occurs in the R ussian  an d  S iberian  Polar Sea, on the west coast o f G reenland, 
in  the M assachusetts Ray in N orth A m erica, an d  in the M editerranean ; m oreover, there is a record  from  
Chefoo in China ( C i i o w  & H u a n g ,  1 9 5 8  p. 1 7 4 )  and  from  the Patagonian R ank ( T h i e l  1 9 3 8  p. 2 9 0 ) .  If  this last 
record  is correct, an  occurrence in the sou thern  p art of the coast of Chile ( K r a m p  1 9 6 6 )  is not quite isolated.

In m y recent p ap e r on m edusae from  the coast of Chile ( K r a m p  1 9 6 6 )  I called attention to the fact that, 
at the tim e w hen the investigations w ere ca rried  out, the occurrence of the neritic m edusae was alm ost entirely 
restricted to the w ater o f the narrow  coastal cu rren t; these m edusae are undoubted ly  indigenous in the area. 
I concluded that the w ater o f the Peru-C oastal-C urrent d id  not, or only to a very slight degree, sp read  out
w ard s  and  d id  not m ix w ith the w aters o f the P eru-O ceanic-C urrent; no surface w ater was carried  aw ay from  
the coast by the w inds, an d  no upwelling of w ater from  deeper layers took place during  this period.

Chromatonema erythrogonon, on the o ther hand , w as taken  at ra th e r considerable d istances from  the coast 
as well as near the coast of P eru ; it is no t a strictly neritic species, but ra th e r a “ slope species” , the unknow n 
hydro id  p robab ly  occurring on the continental slope. Heterotiara anonym a, Cytaeis tetrastyla  an d  Euphysora  
furcata  are partly  oceanic an d  w idely d istribu ted  in  the oceans.

The Antarctic and Subantarctic Regions.
T a b l e  V.

The northern  lim it o f the A ntarctic Region is determ ined  by  the Antarctic Convergence, the position of 
w hich  is abou t 5 0 - 5 5 °  S. a ro u n d  the A ntarctic Continent. T his northern  lim it of the region is m ark ed  by 
a sudden  increase of the surface tem peratu re  brought abou t by  the sinking o f the cold antarctic  surface w ater 
below  the suban tarctic  surface w ater; it constitutes a ra th e r effective b a rrie r  betw een the antarctic  and  the 
suban tarc tic  faunas o f neritic m edusae. The tem peratu re  at the surface increases from  abou t -  1 ° C near the 
continent to + 1 °  or 1 - 2 °  C at the convergence. T he no rthern  lim it of the Subantarc tic  Region is constituted 
by the Subantarc tic  Convergence a ro u n d  the latitude o f abou t 4 0 ° S., bu t it is less sh arp ly  defined. According 
to E k m a n ,  the South Island  o f New’ Z ealand  belongs to the Subantarc tic  Region (nam ed  by him  the A ntiboreal 
Region, see the m ap, fig. 3 5 7 ) ;  as dem onstrated  belowr, how ever, the fauna  of neritic hydrom edusae at the 
coasts o f the South Island  is m ore closely related  to the A ustra lian  th an  to the suban tarctic  fauna. T he K er
guelen Islands, abou t 5 0 °  S. in the In d ian  O cean are clim atically  antarctic, constituting an  outpost of the A nt
arctic ; as pointed  out by E k m a n ,  the p la teau  a ro u n d  these islands possesses a high percentage o f endem ic 
species (m ain ly  o f fishes an d  ech inoderm s), an d  he regards it as a special sub-region; as pointed out belowr 
the sam e feature is ind icated  for the m edusae. In the following discussion the Kerguelen plateau  is regarded 
as belonging to the Antarctic Region.

N earest to the A ntarctic C ontinent the curren ts o f the surface w ater a re  m ainly  d irected  w estw ards, bu t 
ap a rt from  this narrow  coastal area the Antarctic as well the S uban tarc tic  Regions are characterized  by  the

19 '
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Table V. T he A ntarctic an d  S uban tarc tic  Regions, Indo-Pacific sectors.
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S tau roclad ia  c h a r c o t i ..................................................... X . • • • • •
S tau roclad ia  k e rg u e len s is .............................................. X • • . • • • •
S tau roclad ia  h o d g s o n i .................................................... X X • • • • • •
M argelopsis a u s t r a l is ........................................................ X X • • • • • •
P ty chogena  a n ta r c t i c a ................................................... X X • • • • • •
Phialid ium  ir id e s c e n s ..................................................... X X • • • • • •
Calycopsis b o rc h g re v in k i.............................................. X X • X • • • •
Laodicea p u lc h r a ............................................................... X • • X • • • •
Zanclonia w e ld o n i ............................................................ X X • • • • •
K öllikerina  m a a s i ............................................................ X X • • X • • •
M itrocom ella f r i g id a ........................................................ X X • • X • • •
B ougainvillia  m ac lo v ia n a* ............................................ X • X X • X • •
Cosm etirella d a v i s i .......................................................... X X X X X X • •
Ph iale lla  f a lk la n d ic a ........................................................ X • X X . X • •
Phia lid ium  s im p le x .......................................................... • • X X X X • •
R ussellia  m ira b ilis ............................................................ X X • • • • X •
P ty ch o g astria  p o l a r i s ..................................................... X X • • • • • X

16 11 5 6 4 4 1 1

K . K erguelen  Islands only.

* A rtificially  in troduced  to  north -w estern  Europe.

W est-W ind-D rift, the u p p er w ater layers circulating eastw ards a ro u n d  the continent, being deflected n o rth 
w ards along the  w estern  coasts of the th ree  great continents, particu la rly  South A m erica, w here suban tarctic  
w ater also flows northw ards along the east coast. E km an  ( 1 9 5 3  p. 2 2 9 )  is undoubted ly  right, w hen  he states 
th a t “ the antarctic shelf h as  been  a centre of developm ent for m arine an im als during  long geological 
perio d s” , an d  “ the rich  antarctic  m arine fau n a  lives in  a po lar region w hich for a very  long tim e seem s to 
have h ad  a constant antarctic  clim ate” . It rem ains to be seen, w hether these views are confirm ed by the occu r
rence o f the  m edusae.

T he conditions in the deeper w ater layers w ill be discussed in  connection w ith the oceanic species.

Some species o f neritic hydrom edusae belonging to w arm  regions m ay  occasionally  ap p ear in  subantarctic  
w aters. T able V, how ever, includes only such  species w h ich  are indigenous in  antarctic  and  suban tarctic  
w aters, their n u m b er am ounting to 17 species (including  the T rachym edusa Ptychogastria polaris, see above 
p. 132), representing  o u r p resen t know ledge o f the fau n a  of these an im als in the regions, a com paratively 
sm all n u m b er w hich  does not allow far-reaching  conclusions. T he d istribution  of the species, how ever, 
shows a tendency, w hich is in  accordance w ith the views expressed by E k m a n  an d  quoted  above.

Up to now, only one o f the species, Phialella falklandica, h as no t been found  in  the A ntarctic Region, 
since the specim ens recorded  from  the Kerguelen an d  Rouvet Islands by V a n h o f f e n  (1911) proved to belong 
to Cosmetirella davisi. An enum eration  o f the species show s that, am ong the 16 species recorded  from  the Ind ian  
an d  Pacific sectors, the d istribu tion  o f 10 species is restricted to the w aters south  o f the suban tarctic  conver
gence (m ost of them  also occurring in  the A tlantic sector) ; 6  species are strictly antarctic  ; 3 species also occur 
in  suban tarctic  w aters, two of them  in  the Atlantic sector only ( Calycopsis borchgrevinki and  Laodicea pulchra), 
Zanclonia weldoni also in the eastern  Pacific w est of Cape H orn. Am ong the rem ain ing  7 species one is b ipolar, 
viz Ptychogena polaris, and  its occurrence in southern  w aters is restric ted  to the Antarctic Region (G raham
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L and  and  the South Shetlands, Gauss S tation abou t 8 7 ° E 1). Russellia mirabilis occurs n ea r G raham  L an d  and 
the South Shetland Islands; it has an  extensive vertical d istribu tion  an d  has also been recorded  from  deep 
w ater in  the W est-Indies. The other five species penetrate  m ore or less no rth  o f the suban tarctic  convergence, 
following the north-going b ranches o f the W est-W ind-D rift: Cosmetirella davisi to Chile an d  South-W est- 
A frica, Köllikerina maasi to the southern  p art of M adagascar, Mitrocomella frigida  to a poin t w est o f Cape 
of Good Hope, Phialella falklandica  and Bougainvillia macloviana to Buenos Aires in A rgentina, following 
the F a lk lan d  C urrent.

,r Tic \c o ^  c.fíG c*ce
\  \  £  ouuetp.

Fig. 3 5 7 . T h e  Sou th  Seas (from E k m a n ).

W ith very  few exceptions the fauna  of neritic H ydrom edusae occurring  in the Ind ian  and  Pacific sectors 
of the Antarctic and  Subantarc tic  Regions clearly  belongs to these w aters, an d  w ithin these sectors very  few 
species have been found on both  sides o f the A ntarctic Convergence. More species m ay possibly ap p ear 
during  fu ture investigations, b u t so far E k m a n ’s  characterization  o f the m arine fauna  in  the S outh-Polar areas 
as a separate  fauna w ith a high percentage o f endem ic species can  be confirm ed. T he paucity  of neritic H yd ro 
m edusae in  the Ind ian  and  Pacific sectors o f the Subantarc tic  Region m ay partly  be due to the scarcity  of 
islands in these tracts.

In the A tlantic sector conditions are m ore com plicated in  accordance w ith the m ore com plicated cu rren t 
system s (see K r a m p  1959 a  p. 235). T here are m any  m ore species (31, am ong w hich 14 are endem ic, 9 species 
also found in the Indo-Pacific sections); the lim it betw een the antarctic  an d  suban tarctic  fauna  is sh arp  (only 
four species com m on to the two regions), but in the south-w estern parts  o f the area several suban tarctic  
species penetrate northw ards, following the F alk land  C urrent, w hile others, belonging to m ore notherly  
w aters, are ca rried  southw ards along the South-A m erican coast by the B razil C urren t; the fauna  in the su b 
antarctic  parts of the south-w estern Atlantic, therefore, is a m ixed fauna. Nothing like these conditions occur 
in the Ind ian  and  Pacific sections of the A ntarctic and  Subantarc tic  Regions.

1 P . opposita V a n h o f f e n  1912 is iden tica l w ith  P. polaris, and  P . antarctica  H a e c k e l  from  K erguelen is indeterm inab le , the  
ty p e  specim en in th e  B ritish  M useum , London, being m u tila ted .
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Fig. 358. A n ta rc tic  and  su b an tarc tic  species.
4  Köllikerina maasi. • -  Mitroconella frigida. -* Cosmetirella davisi. f  Tiaricodon coerulens.

The Southern Australian and New Zealand Region.
T able  V I.

W hile the northern  p a rt of the A ustralian  Continent have a trop ical an d  subtropical clim ate and  a m arine 
fau n a  closely connected w ith  that of the Indo-W est-Pacific Region, the sou thern  p arts  of the continent together 
w ith  New Z ealand  constitute a tem perate region. According to E k m a n  (1953 p. 198) “ . . . the South A ustralian 
coastal region is sh arp ly  d ivided from  the m ore no rthern  trop ical-sub trop ical region and  is very m uch  sharp ly  
defined” (see the m ap , fig. 357 p. 149). As expected, the pelagic fau n a  o f the southern  districts is less sharp ly  
defined th an  the bottom  fauna, on w hich E k m a n ’s  statem ent w as based . T he fauna  in the southern  districts 
is m ain ly  w arm -tem pera te ; the south  coast o f the continent is influenced by the cooling effect o f the extrem e 
no rthern  boundary-line  of the W est-W ind-D rift, from  w hich b ranches proceed som ew hat to the north  until 
they m eet cu rren ts of w arm er origin, form ing transitional regions. A ccording to E k m a n  the lim its betw een the 
sub-trop ical an d  tem perate  shelf faunas are situated  at abou t 29° S. on the w est coast, abou t 32 -3 4 ° S. on 
the east coast, slightly no rth  of Sydney.

New Z ealand stretches for a distance o f 13° o f la titude from  n o rth  to south , the no rth  po int being in about 
the sam e latitude as Sydney. In the availab le m aps the S uban tarc tic  Convergence is p laced  betw een the two 
islands, thus the South Island  m ight belong to the S uban tarc tic  Region. As briefly m entioned above (p. 147) 
and  fu rth e r dem onstrated  below, how ever, its fauna  o f m edusae is closely re la ted  to the A ustralian  fauna. 
The curren ts a ro u n d  New Z ealand  are variab le ; w ate r of the W est-W ind-D rift m ay  continue northw ards along 
both  sides, b u t the eastern  coasts also receive deflections o f the South E quato ria l C urrent, and  sw irls in the 
T asm an  Sea carry  w ater m asses from  south-eastern  A ustralia to the w estern  coasts of New Zealand.

It m ight have been  interesting to com pare the fau n as o f m edusae in  the different p arts  of the neritic areas 
a ro u n d  A ustralia an d  New Z ealand, bu t unfortunate ly  the collecting o f H ydrom edusae seems to have been 
restric ted  to a few n arro w  sectors. Not a single species is know n from  the w aters along the south  coast of A u
stra lia  west o f A delaide, o r from  the entire w est coast and  the no rth  coast w est o f Cape D arw in ; w hat is know n 
from  New Z ealand is exclusively from  the eastern  coasts, m ainly  derived from  the “ D an a” collections. It is 
interesting, how ever, to com pare the elem ents of the faunas along the coasts o f New Z ealand, South-E ast 
A ustralia, an d  N orth-E ast A ustralia an d  to study their association w ith  the Indo-W est-Pacific fauna, and  
“ endem ic” species ap p ear to be rem ark ab ly  few. In  1883-1890, it is true, R. v o n  L e n d e n f e l d  described 
several new  A ustralian  species, bu t m ost o f them  are  unrecognizable; I once h ad  the opportunity  to exam ine
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Table VI. T he Sou thern  A ustra lian  an d  New Z ealand Region.

New Zealand
A ustra lia Indo-

E a s t Pacific A tlan tic
Sou th -east N orth -east

W est-Pacific

Pelagohydra  m ir a b i l i s ...................................................... X • • • • •
T iaropsid ium  ja p o n ic u m ................................................. X • • X • •
O ctophialucium  in d ic u m ................................................. X • • X • •
Toxorchis p o ly n e m a .......................................................... X • • X • X

A m phinem a ru g o su m ........................................................ X • • X • X

Phiale lla  q u a d r a ta .............................................................. X • • X X

C irrholovenia p o ly n em a ................................................... X • X X • •
E irene cey lo n en s is .............................................................. X • X X • •
P h ia lid ium  m alay en se ....................................................... X • X X • •
B ougainvillia  f u lv a ............................................................ X X X X X •
L eu ck artia ra  o c to n a .......................................................... X X X X X X

P an d ea  c o n ic a ...................................................................... X X • X X X

A equorea m a c ro d a c ty la ................................................... X X X X X X

Phia lid ium  h e m isp h a e ric u m .......................................... X X X X • X

E u tim a  o r ie n ta l is ............................................................... X • • X • .
T u rritopsis n u t r i c u l a ........................................................ X • • X • X

O ceania a r m a ta ................................................................... X X • X X

E u tim alp h es p r e t io s a ........................................................ • X • • • •
G onionem us h a m a tu s ........................................................ • X • • • •
P en n aria  a d a m s ia ............................................................... • X • • • •
P en n aria  ro se a ...................................................................... • X • • • •
Laodicea f e r t i l is .................................................................. • X • • • •
T urritopsis la ta  ................................................................. • X • • • •
S tau roclad ia  h a sw e lli........................................................ • X • • • •
O lindias s in g u la r i s ............................................................ • X X • •
L eu k a rtia ra  a n n e x a .......................................................... • X • X • •
N eoturris  p a p n a ................................................................. • X • X • •
L aodicea in d ic a ................................................................... • X X • •
T iaropsid ium  ro se u m ........................................................ • X • X • •
E irene m e n o n i...................................................................... • X X • •
N eo tu rris  pe lag ica ............................................................... • X • • X •
Zygocanna vagans ............................................................ • X • X X X

Phialopsis d ie g e n s is .......................................................... • X • X X X

17 22
2

10

5
24 9 11

the type specim ens o f som e of his species in  the B ritish M useum  in  L ondon ; his descriptions, though  b rie f 
an d  insufficient, m ight be fairly  correct, b u t his figures w ere com pletely m isleading.

N ew  Zealand.
As seen from  T able  VI, only one species is endem ic in  the New Z ealand  w aters, viz the pecu lia r floating 

polyp, Pelagohydra mirabilis D e n d y , budding  off m edusae the fu rther developm ent o f w h ich  is unknow n; 
it has never been observed again, since it w as described in  1902.1

Besides Pelagohydra 16 species of neritic H ydrom edusae are recorded  from  New Z ealand , 13 from  the 
coastal w aters o f the South Island , only 4 from  the N orth Island  w hich, evidently, is not well investigated. 
Two of the species, Turritopsis nutricula  and  Oceania arm ata  from  the N orth Island , are p artly  oceanic (epipe- 
lagic). N ine of the species are also reco rded  from  the coastal w aters of A ustralia, w here p resum ab ly  also m ost 
of the others occur, since all o f the 16 New Z ealand species are m ore o r less w idely d istribu ted  in  the Indo- 
W est-Pacific Region. On the other h an d , not a single species o f the New Z ealand  H ydrom edusae h as  been

1 M any years ago I h ad  th e  pleasure to  m eet P rofessor D e n d y  in L ondon and  he took m e to  his lab o ra to ry  telling m e th a t  he w anted  
specialists to  realize th a t  Pelagohydra was n o t a fabulous anim al.

2 0 '
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observed in suban tarctic  or antarctic w aters. T he New Z ealand fauna of these an im als, accordingly, does not 
exhibit any suban tarctic  character, an d  this even applies to the fauna o f the South Island , in spite of the posi
tion o f the Subantarc tic  Convergence north  o f th a t island . T he conditions m ay  be different along the west 
coast from  w hich, how ever, no H ydrom edusae have been recorded.

The occurrence o f a n u m b er o f New Z ealand  species in  the eastern  Pacific an d  in  the Atlantic is discussed 
below in connection w ith the A ustralian fauna.

Southern Australia.1

T he total n u m b er of species o f neritic H ydrom edusae know n u p  to now from  the southern  parts  o f the 
A ustra lian  continent am ounts to 2 2 ,  besides two ( Calycopsis chuni and  A nnatiara affinis) w hich belong to 
the deeper w ater layers. No less th an  ten  o f these species w ere taken  only by  the “ D ana” Expedition, the others 
being scattered records. O ur knowledge o f the fauna, accordingly, is very incom plete. Two species, described 
by H a e c k e l  (Dicodonium dissonema and  Pteronema darw in i), are only labelled  “A ustra lia” ; they are left out 
o f the discussion an d  are not included in  T able VI. T he occurrence of Eutim alphes pretiosa H a e c k e l  is like
wise denoted as “A ustra lia” , bu t F i .y n n  ( 1 9 2 7  p. 9 1 )  re ferred  a m edusa from T asm an ia  to the sam e species. 
Staurocladia haswelli w as described from  Port Jackson  by B r i g g s  ( 1 9 2 0 ) ,  Gonionemus ham atus from  Henley 
in  South A ustralia by K r a m p  ( 1 9 6 5 2 p. 2 7 4 ) .  W ith addition o f four species described from  New South W ales 
by L e n d e n f e l d  and  considered valid  species, the n u m b er o f species w hich provisionally  m ay be term ed 
“ endem ic” in these w aters am ounts to seven (as m entioned above m ost o f the species described by  v o n  

L e n d e n f e l d  are unrecognizable).
Among the rem aining 1 5  species 1 4  are w idely d istributed in the Indo-W est-Pacific Region, except Neoturris 

pelagica, w hich belongs to the C alifornian w aters and  also w as taken  by the “ D an a” Expedition in a locality 
east of J a p a n  ( K r a m p  1 9 6 5  p. 3 5 ) .  All the four species recorded  from  the south  coast likew ise occur in the 
Indo-W est-Pacific Region. No far-reaching  conclusions can be d raw n  from  the available scanty m aterial, 
except that, ap a rt from  the “ endem ic” species, the fauna  o f neritic H ydrom edusae along the south-eastern  
parts  of the A ustralian  coasts, so far as know n up to now, consists of species w ith a predom inantly  tropical 
distribution. On the o ther hand , o f the 4 6  species recorded  from  the north -eastern  p arts  o f A ustralia, 3 5  have 
not been found in  the south-eastern  areas. Provisionally, therefore, the south-eastern  fauna o f these an im als 
can  be designated at present as a southern  offshot of a tropical fauna penetrating into w arm -tem perate w aters, 
w ithout sim ultaneous addition  o f southern  elem ents from  colder regions. T his also seems to agree w ith the 
prevailing, southw ard  direction of the coastal curren ts. E k m a n  m ay be right that, as far as the dem ersal 
coastal and  shelf fauna  is concerned, the southern  A ustralian  region is sharp ly  defined from  the no rthern  
tropical-subtropical region, bu t pelagic an im als m ay traverse the b o u n d ary  area and  proceed as far as the 
tem peratu re  conditions are tolerable. F u ture investigations m ay alter the views expressed above.

As seen from  T able VI, nine species o f neritic H ydrom edusae, found  in the Southern  A ustralian and  New 
Z ealand  Region, are also recorded  from  various parts o f the E ast Pacific w aters. Since none of these species 
inhab its  subantarctic  w aters, the W est-W ind-D rift is hard ly  responsible, except p erhaps for the occurrence 
of Phialella quadrata  and  Leuckartiara octona along the coast o f Chile. T he others are found only in m ore 
n o rthern  East-Pacific localities. Aequorea macrodactyla and Zygocanna vagans are large m edusae, p resum ably  
leading a pelagic life of fairly long duration , enabling them  to d rift to and  fro betw een the Polynesian Is
lands and  cross the gap tow ards the cen tral parts of A m erica. Oceania arm ata  and  Pandea conica are partly  
oceanic an d  have been found in the central p a rt o f the no rthern  Pacific. All these species have a predom inan tly  
w estern d istribution  com prising the Indo-W est-Pacific Region and  the Atlantic. Phialopsis diegensis is likewise 
partly  oceanic, w idely d istribu ted  in the Atlantic and  recorded  from  the east coast of Africa, its Pacific occur
rence being restric ted  to three w idely separated  localities viz in California, south  of the Galapagos Islands, 
and  recently  recorded from  Adelaide in South A ustralia; this pecu lia r d istribution cannot be explained.

1 I prefer this expression for “ South  A u stra lia” , w hich is th e  nam e of a s ta te .
2 Some M edusae (m ainly Scyphom edusae) from  A ustra lian  Coastal w aters. —  T rans. R oy. Soc. South  A u stra lia , vol. 89. 1965.
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Only two o f the species com m on to southern  A ustralia and  eastern Pacific do not occur in the A tlantic: Bou
gainvillia fulva  is generally  d istributed in the w arm  w aters from  Africa to T ahiti, including south-eastern  
A ustra lia and  New Zealand, w ith a single reco rd  from  the Pacific coast o f Mexico ( M a y e r  1 9 1 0 ) ;  Neoturris 
pelagica seem s to be a ra re  species w ith a scattered d istribu tion : o il California, off J a p a n  (recently recorded  in  
the D ana Reports, K r a m p  1 9 6 5  p. 3 4 ) ,  an d  south-eastern  A ustralia. In  the discussion o f the faunas of n o rth 
eastern A ustralia, m ore exam ples o f A ustralian  m edusae occurring in the E ast Pacific will be given.

It applies to all the species w hich are com m on to the south-eastern  A ustralian  w aters and  the Atlantic 
O cean that they are w idely d istribu ted  in  the Indo-W est-Pacific Region, w ith an  u nbroken  connection.

The Indo-West-Pacific Region.
Tables V II  and  V III .

T he Indo-W est-Pacific Region, as established by  E k m a n , is an  extensive region. As m entioned above, 
E k m a n ’s  division of the coastal w aters w as based  on the dem ersal fauna in the littoral and  shelf regions, and, 
as a ru le, the neritic m edusae, m ost o f w hich are derived from  sessile hydroids, m ay be incorporated  w ithin 
the sam e lim itations; it has also been em phasized, th a t the curren ts carry  free-sw im m ing m edusae outside 
the bo rders o f the shelf-regions. As pointed out below, this applies in  particu la r to the faunas around  the A ustra
lian  an d  South Jap an ese  sub-regions o f the Indo-W est-Pacific Region. T he enum eration  of the neritic H ydro
m edusae, in  T able V II, seem s to justify  E k m a n ’s  estab lishm ent of this extensive zoogeographical region and  its 
sub-regions, also as fa r as the neritic H ydrom edusae are concerned.

S c h o t t  ( 1 9 3 5 )  in troduced  ano ther division o f the Ind ian  and  Pacific O ceans into regions, but these regions 
are pure ly  geographical an d  not zoogeographical, since they are m ainly  based  on clim atic conditions; his 
book how ever, contains a w ealth  of inform ation  on current-system s and  other hydrograph ical conditions.

P rovisionally, it should  be em phasized  that, as fa r as the neritic m edusae are concerned , the Indo-W est- 
Pacific Region has m any  m ore species in  com m on w ith the A tlantic O cean th an  w ith  the eastern  Pacific, 
w hich clearly  confirm s E k m a n ’s  views.

The extension o f the region and  its d i v i s i o n  i n t o  s u b r e g i o n s  are seen in the ad jacent m ap (fig. 3 5 9 ) .  

In the w estern p a r t o f the Ind ian  O cean the R e d  S e a  w ith the Gulf of A den m ay be separated  as a special 
subregion. E k m a n  regards the entire Ind ian  Ocean as one subregion, w ith exception o f the coasts of the 
M alayan Islands an d  A ustralia facing the ocean. The sub-region of the I n d i a n  O c e a n  com prises the I ra 
n ian  Gulf, the east coast of Africa as far south  as Delagoa Bay, about 2 6 °  S., the w estern coasts o f Ind ia , the 
Laccadive, M aldive and  Chagos Islands, the Bay of Bengal w ith  the A ndam ans an d  the N icobars, and  the 
Strait o f M alacca as far as Singapore, w hile the shelf fauna  along the coasts of S um atra  an d  the S unda Islands 
facing the Ind ian  O cean is regarded  as belonging to the I n d o - M a l a y a n  subregion. The lim it betw een this 
subregion and  the N orth-A ustralian  m ay be p laced  in the channel betw een the Kei Islands an d  the Aru Islands, 
the latter being situated on the w estern  bo rd er of the shallow -w ater area of the A rafura  Sea.

T he In  d o - M a l a y a n  subregion further com prises the entire M alayan Archipelago, including the P h ilip 
pines, Form osa, and  the R iukiu  Islands; fu rth e r the Gulf o f T h a ilan d  and  the East-A siatic coast as fa r north 
as Ningpo, 3 0 °  N., w hereas the H angchow  Bay belongs to the South Jap an ese  sub-region. S c h o t t  (p. 2 5 7 )  

regards the East-Asiatic m arginal zone as a separate  region owing to the ra th er considerable difference between 
the seasons, changing w ith  the m onsoons; I have been inclined to follow h im  in  this longitudinal division of 
the Indo-M alayan subregion (see T able V II), b u t for reasons discussed below  I have ab an d o n ed  this division 
an d  p refer to regard  the East-A siatic m arginal zone as belonging to the sam e sub-region as the M alayan 
Archipelago, thus agreeing w ith E k m a n .

I also agree w ith  E k m a n  in  the lim itation of the S o u t h  J a p a n e s e  subregion, com prising the Yellow Sea 
(w ith the west coast of K orea) an d  the oceanic coasts o f southern  Ja p a n  as far no rth  as abou t 3 4 °  N., w here a 
sub-tropical shelf fauna is ra th e r sh arp ly  separated  from  a boreal fauna  fu rther north. In  the com position 
of the pelagic fauna, how ever, the entire eastern  coast o f Jap a n  is a m ixed area, boreal species penetrating
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Table VII. T he Indo-W est-Pacific Region.
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E u p h y so ra  v a ld iv ia e .............. X • • • • • • • • • • • • • • • •
P en n a ria  g r a n d is ..................... X • • • • • • • • • • • • • • • •
Pachycordyle  globulosa . . . . X • • • • • • • • • • • • • • • •
Pachycordy le  l in e a ta .............. X • • • • • • • • • • • • • • • •
Z anclea d u b ia ............................ X • • • • • • • • • • • • • • • •
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Lizzia g ra c ilis ............................ X • • X • • • . • • • • • • • • •
L eu ck artia ra  a n n e x a .............. X • X X • • • X • • • • • • • • •
N eo tu rris  b ig e lo w i................... X • • X • • • X • • • • • • • • •
E ucheilo ta  ven tricu laris  . . . . X • • X • • • X • • • • • X X X •
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T ab le  VH. (Continued).
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C irrholovenia te tra n e m a . . . . X • • X • • • • • • • • X • • •
E irene e ll ic e a n a ....................... X • • X • • • • • • • • • • • • •
E uph y so m m a b re v ia .............. X • • X • • • • • • • • • • • • •
A equorea g lobosa..................... X • • X • • • X • • • • • • • •
B ougainvillia  p la ty g aste r . . . X • • X • • • X • • • • • X X • •
E u p h y so ra  fu rc a ta ................... X • • X • X • X • • • • X X • •
Pandeopsis ik a r i i ...................... X • • X • X . • • • • • • . • •
E u p h y so ra  b igelow i................ X X • X X X • X • • • • • • • • •
Z anclea c o s t a t a ....................... X X • X X X • X • X • X X X

C ytaeis t e t r a s t y l a ................... X X • X • X • X • X X X X X • •
O ceania a r m a t a ....................... X • X X • X • X • X X • X X X • •
T u rritopsis n u tr ic u la .............. X • X X X X X X • . • X X X

B ougainvillia  f u l v a ................ X X X • X • X X . X • • • • • •
A m phinem a r u g o s u m ............ X • X X X X • X • . • • X •
H a litia ra  f o r m o s a ................... X • • X • X • X • X • • • X • • •
L eu ck artia ra  o c to n a .............. X X X • X X • X • X

N eotu rris  p a p u a ....................... X • X X • X • X • • • • • • • • •
P an d ea  c o n ic a .......................... X • X X • X • X • X • • X X • •
C irrholovenia polynem a . . . . X X X X • X • X • • • • • • • • •
Phialucium  c a ro lin ae .............. X X • X X • • X • • • • • X • • •
E iren e  h e x a n e m a lis ................ X X • X X X • X • • • • • • • • •
A equorea a u s tra l is ................... X X • X X • • X • • • • • • • • •
A equorea c o e ru le s c e n s ......... X X • X X X X • • X • X X • •
A equorea m acro d ac ty la  . . . . X X X • X • X • • X X • X X • X

Proboscidacty la  o rn a ta ......... X X • X • X • X • • X X • X X • X
E cto p leu ra  d u m o r t i e r i ......... X • • • • • X • • X • X X X

H ybocodon f o r b e s i ................ X • • • • X • X • • • • • • • • •
Clim acocodon ik a r i i ................ X • • • • X . • • • • • • • • •
L eu k a rtia ra  h o e p p lii............... X • • • • X • X • • • • • • • • •
U rash im ea g lo b o s a ................ X • • • • X • • • • • • • • •
S taurod iscus gotoi ................... X • • • • X • • • • • • • • • • •
E u cheilo ta  p a r a d o x ic a ......... X • • • • X • • • • • • • • •
E u cheilo ta  t r o p ic a ................... X • • • • X • • • • • • • • • •
G onionem us v e r te n s .............. X • • • X X • • • • • • •
P roboscidacty la  a b y ss ic o la .. X • • • • X • • • • • • • • • • •
P roboscidacty la  flav ic irra ta  . X • • • X • X • • • • • • • • •
P roboscidacty la  s te lla ta  . . . . X • • • X X X • • • • • • • • • X

Phiale lla  q u a d r a ta ................... X • • • • X • • • • • • • X

H elg ic irrha  m ala y en sis .......... X X • • X • • X • • • • • • • • •
A equorea p en silis ..................... X X • • • • X • • • • • • • •
E cto p leu ra  m in e rv a ................ X • • • • • • X • • • • • X • • •
P en n a ria  a r m a t a ..................... X • • • • • • X • • • • • • • • •
N iobia d e n d ro te n ta c u la ta . . . X • • • • • • X • • • • X • •
S taurod iscus te tra s ta u ru s  . . . X • • • • • • X • • • • • X • •
O ctophialucium  so lid u m . . . . X • • • • • • X • • • • • . • • •
P h ia luc ium  m u ltiten tacu la 

tu m  .......................................... X • • • • • • X • • • • • • • • •
A equorea p a r v a ........................ X • • • • • • X • • • • • • • • •
Z ygocanna b u i te n d i jk i ......... X • • • • • • X • • • • • • • • •
E u p h y so ra  b igelow i................ X • • • • • • X • • • • • • • • •
K öllikerina  m u ltic irra ta  . . . . X • • • • • • X • • • • • • • • •
H e te ro tia ra  a n o n y m a ............ X • • • • • • X • X X • • X X • •
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T ab le  VII. (Continued).
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G otoea s im ilis ............................ X • » • • • • X • • • . • • X • •
L eu k a rtia ra  z a c a e ................... X • • • • • • X • • X X • • • • •
N etocerto ides b rach ia tu s . .  . X • • • • • • X • • • • • • • • •
O ctophialucium  ap h rod ite  . . X • • • • • • X • • • • • • • • •

P elagohydra  m irabilis ......... • • X • • • • • • • • • • • • • •
D icodonium  d isso n em a ......... • • X • • • • • • • • • • • • • •

E u tim alp h es p r e t i o s a ............ • • X • • • • • • • • • • • • • •

G onionem us h a m a tu s ............ • • X • • • • • • • • • • • • • •

P en n aria  a d a m s ia ................... • • X • • • • • • • • • • • • • •

P en n a ria  ro s e a .......................... • • X • • • • • • • • • • • • • •

Laodicea f e r t i l is ................................ • • X • • • • • • • • • • • • • •

T urritopsis l a t a ....................... • • X • • • • • • • • • • • • • •

Stau roclad ia  h a s w e l l i ............ • • X • • • • • • • • • • • • • •

Pteronem a d a r w in i ................ • X • • • • • • • • • • • • • • •

M elicertissa o r ie n ta l is ............ • X • • • • • • • • • • • • • • •

E u tim a  a u s t r a l i s ............................. • X • • • • • • • • • • • • • • •

C irrh itiara  s u p e r b a ................ • X • • • • • • • • • • • X • • •

D ipurena o p h io g a s te r ................

A m phinem a t u r r i d a ...................

•

•

X

X

•

• •

•

• •

•

• •

•

•

•

•

X

X

X

X •

•

X

•

•

•

• •

B ougainvillia r a m o s a ............
N eo tu rris  p e la g ic a ...................
Zancleopsis g o to i .............................

•

•

•

X

X

•

•

•

•

•

•

•

•

•

X

X

•

•

•

•

•

X

•

•

•

•

•

•

•

•

•

•

•

•

•

X

• •

•

•

•

•

•

H elgicirrha danduensis . . . . • X • • • • • X • • • • • • • • •

A equorea a e q u o r e a ................
T iaropsid ium  jap o n icu m . . . .
Sarsia e x im ia ............................
E cto p leu ra  p a c if ic a ................

•

•

•

•

X

•

•

•

•

•

•

X

•

X

X

•

•

•

•

•

•
•

•
•
•
•

X
•
•
•

•
•
•
•

•
•

•

•
•
•
•

•
•

•

•

•

•
•
•

•
•
•

•
•
•

•

•
P en n a ria  v i t r e a ....................... • • • X • • • • • • • • • • • • •
Cytaeis v u lg a r is ........................ • • • X • • • • • • • • • • • • •
Laodicea f i j ia n a ........................ • • • X • • • • • • • • • • • • •
Laodicea m a r a m a ................... • • • X • • • • • • • • • • • • •
S taurod iscus n ig r ic a n s ......... • • • X • • • • • • • • • • • • •
Phialidium  a m b ig u u m ......... • • • X • • • • • • • • • • • • •
Phialid ium  u c h id a e ................ • • • X • • • • • • • • • • • • •
B ougainvillia invo lu ta  ......... • • • X • • • • • • • • • • • •
Podocoryne o c e l l a t a .............. • • • X • • • • • • • • • • • • •
D ipleurosom a pacificum  . . . . • • • X • • • • • • • • • • • • •
Scolionem a su v a e n se ..............
Sarsia re sp len d en s ...................

•
•

•
•

•
•

X

•
•
•

X

X

•
• •

•
•

•
•

• •
• • •

•
•

•
•

•
•

Sarsia n ip p o n ica ....................... • • • • X • • • • • • • • • • •
Sarsia p o ly o ce lla ta ................... • • • • • X • • • • • • • • • • •
E u tim a  j a p o n ic a ..................... • • • • • X • • • • • • • • • • •
O lindias f o r m o s a ..................... • • • • • X • • • • • • • • • •
B ougainvillia b ite n tac u la ta  . • • • • • X • • • • • • • • • • •
Podocoryne s im p le x ..............
O c to rath k ea  o n o i .....................

•
•

•
•

•
• •

•
•

X

X •
•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

Nem opsis doflein i.....................
A m phinem a physophorum  . .

•
•

•
•

•
•

•
• •

X

X •
•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

•
•

Spirocodon s a l ta to r ................ • • • • • X • • • • • • • • • •
Phialucium  taeniogonia . . . . • • • • X • • • • • • • • • • • •
Lovenella assim ilis ................... • • • • X • • X • • • • • • • • •
Podocoryne m inim a .............. • • • • X • • • • • • • X X • • X
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T ab le  VII. (Continued).

Subregions W arm  
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W arm
A tlan tic

W. 1 E.

Boreal
A tlan tic

W. 1 K.

E u p h y sa  a u r a t a ....................... • • • • X • . • • • • X X • X X

Cladonem a ra d ia tu m ..............
Sarsia co n ica ..............................

•
•

•

•

•

•

•

• •

X

• • X

•

• •
•
•

•
•

X

•
X

•
•
•

•
•

X
•

E u p h y sa  te t r a b r a c h ia ............ • • • • • • • X • • • • • • • • •

E u p h y so ra  n o rm an i................ • • • • • • • X • • • • • • • • •

H ybocodon u n icu s ................... • • • • • • • X • • • • • • • • •

Zanclea o rien talis ................... • • • • • • • X • • • • • • • • •

C ytaeis h e rd m a n i ............................. • • • • • • • X • • • • • • • • •

R ath k ea  ru b e n c e ..................... • • • • • • • X • • • • • • • • •

K öllikerina c o n s tr ic ta ................ • • • • • • • X • • • • • • • • •

K öllikerina e le g a n s ................ • • • • • • • X • • • • • • • •
K öllikerina  o r n a ta ................... • • • • • • • X • • • • • • • • •
B y thocella ta  cruciform is . . . • • • • • • • X • • • • • • • • •
T im oides a g ass iz i..................... • • • • • • • X • • • • • • • • •
M elicertissa c la v ig e r a ............ • • • • • • • X • • • • • • • •
M elicertissa p la ty g astra  . . . . • • • • • • • X • • • • • • • • •
T iaropsid ium  po ly rad ia tu m  . • • • • • • • X • • • • • • • • •

Phialid ium  b ru n e s c e n s ......... • • • • • • • X • • • • • • • •
Phialid ium  g a rd in e r i.............. • • • • • • • X • • • • • • • • •
E u cheilo ta  m en o n i................... • • • • • • • X • • • • • • • • •

O ctocannoides o c e l la ta .......... • • • • • • • X • • • • • • • • •

B lackfordia v irg in ica .............. • i • • • • • • X • • • • • • • • •

E irene t e n u i s ............................ • • • • • • • X • • • • • • • • •

E u tim a  h a r tla u b i ..................... • • • • • • • X X • • • • • • • •
E irene v ir id u la .......................... • • • • • • • X X • • • X • X • •
E u to n in a  s c in t i l la n s .............. • • • • • • • X X • • X • • • •
E uphysilla  p y ra m id a ta ......... • • • • • • • X • • • • • • X • •
Calycopsis p a p il la ta ................ • • • • • • • X • • • • • X • •
K öllikerina m aasi ................... • • • • • • • X • • • • • • • • •
D icodonium  c o r n u tu m ......... • • • • • • • . X • • • • • • • •

E u tim a  m o d e s ta ..................... • • • • • • • • X • • • • • • • •

T o ta l n um ber of species. . . . 107 46 33 59 19 46 16 100 10 14 16 1 5 2 4 3 6 2 8 h 19

6 8 5 6 2 3 4 5

4

2 1

8

southw ards, and  sub-trop ical species drifting northw ards from  w arm er regions. T hese conditions are d iscus
sed below.

A nother m ixed area is the A u s t r a l i a n  w a t e r s .  As m entioned above (p .150), nothing is know n about 
the occurrence o f H ydrom edusae off the w estern p a r t of A ustralia and , w ith the exception of endem ic species, 
all the species h itherto  recorded  from  south-eastern  A ustralia and  a ro u n d  New Z ealand occur also in  the 
trop ical parts o f the Indo-W est-Pacific Region; all of them  are therefore included  in  T able VII as well as in 
T able VI. As far as the dem ersal shelf fau n as are concerned, the lim its at ‘29° S. on the w est coast an d  about 
32-34° S. on the east coast o f A ustralia as po inted  out by  E k m a n , m ay be valid, b u t not for the pelagic H ydro
m edusae.

The last subregion o f the IndoW est-Pacific Region is the P a c i f i c  I n s u l a r  s u b r e g i o n ,  the extension of 
w hich is seen in the m ap  (fig. 359), a very  extensive area, in its w estern p a r t com prising the greater p art of
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Fig. 359. The subdivision of th e  Indo-W est-Pacific region.
R ed  Sea 
subregion.

Ind ian  Ocean 
subregion.

Indo-M alayan
subregion.

South  Jap an ese  
subregion.

N o rth  A ustra lian  
subregion.

Pacific Insu lar 
subregion.

the north  coast of New Guinea and  extending northw ards tow ards southern  Jap a n , the easternm ost islands at 
no great distance from  South A m erica, bu t separated  from  this continent by a gap w hich, as briefly m entioned 
above (p . 144) is insurm ountab le for the greater num ber of these m edusae.

A fu rther analysis of the occurrence of H ydrom edusae in  the subregions of the Indo-W est-Pacific Region 
is given below. A lthough they  are not equally  well investigated, a com parison of the faunas in the different 
areas m ay lead to interesting considerations. T he to tal nu m b er of species of neritic H ydrom edusae in  the entire 
region am ounts to 187, a m uch  greater n u m b er th an  found in  any  other zoogeographical region, the Atlantic 
regions included.

The Indo-M alayan Subregion.

This is the central and  by far the richest of the subregions. As m any  as 108 species of neritic H ydrom edusae 
are recorded , w hich  is 5 7 %  of the species found in the entire Indo-W est-Pacific Region and, as seen from  the 
tables (T ab le VII and  V III), in  all the o ther subregions the m ajority  of their species (usually  a vast m ajority) 
also occur in  the Indo-M alayan subregion.

This is a trop ical region. The m ighty w ater m asses of the N orth E quato ria l C urrent w ash  the eastern coasts 
of the islands, proceeding partly  northw ards tow ards Jap a n , partic ipating  in  the form ation of the Kuroshio 
C urrent, partly  southw ards and  eastw ards as the narrow  E quato ria l Counter Current. Between the islands 
local curren ts are circulating, usually  ra th e r slowly, m ore or less influenced by the tides.

Between the islands the tem peratu re  of the surface w ater is always higher th an  25° C (u p  to 28° or m ore) 
throughout the year, b u t in the m arginal zone along the Asiatic coast two different seasons m ay be distinguished, 
changing in relation to the m onsoons. The curren ts along the continental coast m ove southw ards in February- 
M arch, northw ards in  A ugust-Septem ber, and  during  the northern  w in ter the tem peratu re  of the w ater decre
ases considerably  in the coastal areas. The position of the 25° isotherm  at the coast is as follows: in F eb ruary
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near Cape C am bodia in  southern  V ietnam , in  May near Hongkong, in  August in the Korea Bay, in  Novem ber 
again  near H ongkong; b u t at all seasons the tem peratu res are ra th e r uniform , o r slightly increasing, south
w ards in  the open areas south  o f the actual position o f the 25° isotherm . As m entioned above, I have been 
inclined to follow S c h o t t  in regarding the East-A siatic m arginal zone as a separate subregion distinct from  
the M alayan Archipelago, bu t the com position of the m edusan  fauna  shows that, in  spite of the hydrographical 
differences, it cannot be regarded  as a subregion from  a zoogeographical poin t o f view.

No less th an  20 species of neritic H ydrom edusae are “ endem ic” in  this subregion, in so far as they have 
not been recorded from  anyw here else; four o f these species were found in the m arginal zone, two of them  
only there (see T able V II). Lovenella cirrata  ( H a e c k e l )  w as taken  in  the Jav a  Sea by the “ D an a” ( K r a m p  

1965 p. 66); it is fairly  w idely d istribu ted  in the M editerranean and  in the w arm  parts of the Atlantic, b u t 
has not been taken  in other parts of the Indo-Pacific w aters. The n u m b er of species taken  w ithin the archipelago 
p ro p e r am ounts to 93, w hile 59 were found in  the m arginal zone, 45 com m on to both, and  ap a rt from  the 
tw enty “ endem ic” species 50 °/0 are com m on to the two p arts  o f the subregion.

A com parison  between the num bers o f species occurring in the six subregions and  those com m on w ith 
o ther subregions is given in T able V III. It is very n a tu ra l that as m any  as 61 %  of the Indo-M alayan species 
also occur in  the Ind ian  Ocean subregion; the num erical d istribution o f the species in the o ther subregions 
(a p a rt from  the Red Sea) is not very variab le , bu t it is rem ark ab le  that 31 °/0 o f the Indo-M alayan species 
occur som ew here in  the Atlantic, b u t only 15 °/0 in the w arm  p arts  of the eastern Pacific. Am ong the 80 Indo- 
W est-Pacific species w hich have not been found in the Indo-M alayan subregion, 52 are endem ic in  other
subregions, as follows:

A ustralian  and  New Z e a la n d ......................................................  12
Pacific I n s u l a r ..................................................................................  10
J a p a n e s e .............................................................................................. 10
Ind ian  O c e a n ....................................................................................  18
Red S e a ................................................................................................  2

Accordingly, leaving the endem ic species out of consideration, only 28 Indo-W est-Pacific species have not 
been found in  the Indo-M alayan subregion, w hile 68 are com m on to this an d  one o r m ore of the o ther sub- 
regions. An attem pt is m ade in the following to find the range an d  routes o f d ispersal, also w hat species m ight 
have their origin in other regions, w hence they invaded  the Indo-M alayan w aters.

The following species are so ra re  that it is futile to discuss their origin an d  fu rther d istribution (here listed 
in the sam e o rd e r as in T able VII) :  Phialucium condensum, Euphysora annulata, Eirene kam bara, Zancleopsis 
tentaculata, Eirene elliceana, Euphysom m a brevia, Staurodiscus gotoi, Pennaria armata, Octophialucium solidum, 
and  Phialucium m ultitentaculatum . T heir occurrence outside the Indo-M alayan subregion appears from  the table.

The occurrence o f som e species is m ainly  concentrated  w ithin the Indo-M alayan subregion w ith (m ore 
o r less scattered) offshots into the w aters o f A ustralia and  the Insu lar subregion, a few tow ards Ja p a n ; b u t 
the m ajority  are w idely d istribu ted  in eastern  as well as in w estern direction. Species w ith  a w ide d istribution  
in  A tlantic an d /o r M editerranean w aters (abou t tw enty) are m entioned later on.

Among the 47 Indo-M alayan species, w hich occur in  A ustra lian  w aters, 25 have only been found in  the 
northern  parts o f A ustralia, m ain ly  in  the well explored area of the Great B arrie r Reef, bu t 22 have proceeded 
fu rther south, 15 as far as to New Zealand. By far the greater num ber of the Indo-M alayan species in  these 
w aters are extensively d istributed in the In su lar Region and  the Ind ian  Ocean, their occurrence in  the tem perate 
parts of the A ustralian  w aters p resum ably  being a secondary phenom enon. It is difficult to decide, w hether 
any Indo-M alayan m edusae should  be regarded  as im m igrants from  southern  regions; if so, they m ight derive 
from  w estern A ustralia w hence, how ever, not a single species is known.

As m any  as 43 (40 °/0) of the species know n from  the Indo-M alayan subregion are recorded  from  the 
Pacific In su la r subregion, twelve also from  the w arm  parts of the E ast Pacific; w hether their d istribution is 
extended to the eastern Pacific or not, all the species occur only in a few scattered localities w ithin the in su lar 
region; all of them  are m uch  m ore com m on in the Indo-M alayan w aters. On the other hand , there are 16
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“ in su la r” species w hich are unknow n in  Indo-M alaya, ten o f w hich are “ endem ic” in  the In su la r subregion;
fu rther rem ark s on the fau n a  o f this subregion are given below.

T he com parison  betw een the Indo-M alayan an d  the Jap an ese  fau n as is also discussed below ; 35 species 
a re  com m on to these two areas, an d  in  this case there m ight be an  exchange o f species in  both  directions. 
Leuckartiara gardineri has a ra th e r peculiar occurrence, viz in  a locality in  the no rthern  Pacific, som ew hat 
north-w est o f H aw aii; its fu rther distribution com prises E ast A frica, north -eastern  A ustralia, the South China 
Sea and  Form osa.

T he only Indo-M alayan species w hich have been found in  s u b - a n t a r c t i c  w aters (a p a rt from  southern  
New Z ealand, see above, p. 152) are as follows: Aequorea coerulescens, w idely d istribu ted  in  the w arm  and  
tem perate  parts of the Ind ian  and  Pacific oceans w ith  an  isolated occurrence at the F a lk land  Islands in the 
southern  A tlantic; Aequorea macrodactyla, w idely d istribu ted  in  A tlantic as well as Indo-Pacific w aters and 
also found  in  a few localities off Patagonia n ea r the southern  end o f South A m erica; Phialidium  simplex, 
w hich  h as  been found in  a locality ra th e r fa r south o f New Z ealand  an d  at the F alk land  Islands, its further 
d istribu tion  com prising the tropical parts of the Ind ian  Ocean, the Indo-M alayan  w aters, N orth-E ast A ustralia, 
an d  the coasts of Chile.

The tropical coasts of the Ind ian  Ocean (i. e. the subregion as defined p. 153) have a rich  fauna o f neritic 
H ydrom edusae; at p resen t 101 species are know n, 18 of w hich  are “ endem ic” (u nknow n  elsew here). The 
subregion h as 67 species in  com m on w ith the Indo-M alayan subregion (67 °/o of the Indo-M alayan species), 
a considerab le num ber, it is true  (see T able V III), but, besides 20 “ endem ic”  species, as m any  as 20 Indo- 
M alayan species have not been found in  the In d ian  O cean subreg ion; it is w orth  noticing th a t am ong these 
a considerab le n u m b er occurs in  A ustralian  o r Jap an ese  w aters. The five Indo-M alayan species w hich have
been found in  the R e d  S e a  are w idely d istribu ted  in  the In d ian  Ocean.

The Australian Subregion.

According to E kman, the northern  p arts  of the A u s t r a l i a n  C ontinent an d  the greater p a rt o f the south  
coast o f New G uinea constitute a subregion o f the Indo-W est-Pacific Region; as far as the dem ersal shelf 
fauna  is concerned, the southern  limits o f the subregion are ra th e r sharp ly  defined at abou t 32-34° S. on the 
east and  abou t 29° S. on the w est coast of A ustralia. As briefly m entioned above (p. 42), such  limits cannot 
how ever be pointed out for the d istribu tion  of the neritic H ydrom edusae. A part from  12 “ endem ic” species 
the fau n a  o f these an im als recorded  up to now  from  the southern  as well as the n o rth ern  parts of A ustralia 
and  of New Z ealand consists only o f species w hich  also occur in  trop ical p arts  of the Indo-W est-Pacific Region, 
m ainly  in  the subregions o f the Indo-M alayan an d  Ind ian  Ocean. Not a single antarctic  or suban tarctic  m edusa 
has been found near the A ustralian  or New Z ealand coasts, though som e species m ay probab ly  occur off the 
w estern coasts, carried  there by the W est-W ind-D rift as along the w estern  coasts of South A m erica an d  South 
Africa, bu t no inform ation  exists of H ydrom edusae off the w estern  coasts o f A ustralia an d  New Zealand. 
The following discussion, therefore, only com prises the eastern  parts  of the A ustralian  Continent and  the 
coasts o f New Zealand.

The total n u m b er o f species of neritic H ydrom edusae know n from  this subregion am ounts to 68, 12 of 
w hich are unknow n elsew here ( “ endem ic” ), 46 being recorded  from  northern  A ustralia, 33 from  southern  
A ustralia and  New Z ealand. The n u m b er o f species, thus, is d im inishing in a southw ard  direction, though 
not to any considerable degree.

The tem peratu re of the w ater, naturally , is likewise decreasing tow ards region at h igher latitudes, especially 
during  the southern  w in ter; in  August the average tem pera tu re  is 25° C in T orres Strait, 13° at Cape Howe 
in the south-eastern  corner o f the continent, bu t in F eb ru a ry  conditions are alm ost equal, 28-25° C right 
dow n to Sydney, 20° at Cape Howe. The curren ts are m ainly  moving southw ards, partly  from  the B anda 
Sea, partly  as m ore or less irregular deviations from  the South E quato ria l C urren t; in  the T asm an  Sea eddies 
carry  w ater m asses from  eastern  A ustralia to New Zealand. T he A rafura Sea an d  Gulf of C arpen taria  west 
o f Cape York are shallow -w ater areas, the T orres S trait itself being particu larly  shallow , w ith  m any  sm all 
islands, so that only a thin surface layer o f w ater from  the eastw ards directed cu rren t m ay pass the strait
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an d  penetrate  into the Coral Sea, w hile southern  deviations o f the South E quatoria l C urrent an d  curren ts 
from  the In su lar areas have free access th rough  the Coral Sea to eastern A ustralia. An exchange o f species 
betw een the Indo-M alayan subregion an d  the eastern  A ustra lian  w aters is natu ra l, b u t the resem blance be
tween their faunas m ay  also be due to m utual com m unication  w ith  m ore easterly regions.

It should  be borne in  m ind  that the different parts of the coasts are not equally  well investigated. F rom  the 
periods before 1928 there are scattered  records from  the surroundings of Sydney (besides a considerable 
n u m b er o f unrecognizable species established by v o n  L e n d e n f e l d , abou t 1884), b u t o u r know ledge o f the 
A ustra lian  m arine fauna  was greatly increased  by  the extensive investigations of the Great B arrie r R eef E x
pedition in  1928-29, sponsored by the B ritish M useum  (N atu ral H istory); the p resen t au th o r h ad  the great 
p leasure to w ork  u p  the H ydrom edusae from  this expedition ( K r a m p  1953), a collection containing 43 species 
(34 neritic an d  9 oceanic), am ong w hich  only eight species w ere previously know n from  A ustralian  w aters; 
three new species w ere described. C onsiderable additions to the fauna  outside the southernm ore coasts, how 
ever, are due to the “ D ana” and  the “ G alathea” Expeditions, and  in  recent tim e collecting has been organized 
by the South A ustra lian  M useum , A delaide. ( K r a m p  1961 and  1965).

T he A ustralian  fauna  o f neritic H ydrom edusae is decidedly  an  Indo-W est-Pacific fau n a ; it contains 31 °/0 
o f the species know n in  the entire region, an d  ap a rt from  endem ic species all of them  have been found in 
som e of the other subregions. An enum eration  shows that 29 o f the A ustra lian  species occur in th ree o f the other 
subregions, viz the Indo-M alayan, the Pacific In su la r an d  the Ind ian  O cean (15 of these also in  eastern 
A tlantic), and  another 14 species occur in  the Indo-M alayan an d  the Ind ian  Ocean b u t not in  the In su lar subregion ; 
very  few species occur in only one o f the o ther subregions, or in  two o f them  (a p a rt from  the Indo-M alayan 
+ In d ian  O cean). A pparently , there is a p redom inance o f species w ith  a w estern  d istribu tion  in  com parison  
w ith A ustralian  w aters. F or details, see the table at the end  of the discussion of the w hole Indo-W est-Pacific 
Region (p . 168).

The Subregion o f the Pacific Insular Area.

E k m a n  did  not give this subregion a p ro p e r nam e, b u t u n d er the head-line “ The islands o f the Central 
Pacific excluding H aw aii” (1954 p. 18) he has given a c lear characterization  o f it. This area p artly  coincides 
w ith S c h o t t ’s  “ Region d er südpazifische Inselflur” (1935 p. 302) w hich, how ever, is a geographical region, 
extending w estw ards to the very  eastern  coasts o f A ustralia and  the Philippines, thus com prising the deep 
basins of the Coral Sea an d  the P hilipp ine Basin, w hile the Indo-W est-Pacific Region an d  its subregions as 
here  discussed deal w ith the shelf regions an d  their faunas.

The subregion of the Pacific In su la r a rea  (abb rev ia ted  the In su la r subregion) is characterized  as an  area 
consisting o f num erous sm all islands separated  by distances, w hich  do not p revent a d ispersal o f an im als 
belonging to the shelf o r slope regions. N eritic m edusae are particu larly  ap t to d isperse from  one group of 
islands to another, dependen t on the du ra tion  of their pelagic life.

The Insu lar subregion is situated  entirely  w ith in  the trop ical belt. Its w estern lim it is determ ined  by the 
eastern  lim it of the Coral Sea, the no rth  coast o f New G uinea, and  the eastern m argin  o f the Phillippine B asin; 
it com prises the M elanesian, the M icronesian, an d  the Polynesian islands, all the groups of islands eastw ards 
to the T uam otu  o r Low Archipelago. Some species m ay  have been able to cross the d istance to the isolated 
E aster Islands; this applies to som e of the larger m edusae. T he M arianne an d  M arshall Islands an d  the 
C hristm as an d  P alm yra Islands belong to the In su lar subregion, bu t I agree w ith  E k m a n  th a t the Sandw ich 
Islands w ith H aw aii constitute a separate  region (see above, p . 142).

The hydrography  of this extensive a rea  is first an d  forem ost characterized  by the E quato ria l C urrents, 
carry ing  enorm ous quantities of w ater w estw ards across the ocean, though usually  w ith no great velocity 
except un d er local conditions. T he E quato ria l Counter C urrent, m oving eastw ards betw een the N orth and  
South E quato ria l C urrents slightly no rth  of the E quato r, is narrow , bu t som etim es runn ing  at a considerable 
velocity. F rom  the m ighty South E quato ria l C urrent deviations are d irected  tow ards south an d  south-west. 
Such deviations carry  equatorial w ater m asses to the eastern coasts of A ustralia an d  New Z ealand (see above, 
p. 161). W ater m asses from  the N orth E quato ria l C urrent are directed tow ards the Philippine Basin, w hence
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they tu rn  southw ards an d  eastw ards along the no rth  coast of New G uinea to be m ixed w ith the term inal 
b ran ch es of the South E quato ria l C urrent, w hich results in com plicated cu rren t conditions and  great seasonal 
varia tions in the areas no rth  an d  east of New G uinea w ith the island  groups o f New Britain and  the Solomon 
Islands.

U p to recent tim e the different p arts  of the extensive In su la r subregion w ere not equally  well investigated; 
older collections w ere alm ost entirely concentrated  a ro u n d  the Fiji Islands and  Tahiti, bu t our know ledge 
w as greatly augm ented by  the “ D ana” an d  the “ G alathea” Expeditions. The “ D an a” cam e directly from 
P anam a and  cru ised  am ong the islands from  the M archesas to New Caledonia. The “ G alathea” ca rried  out 
investigations am ong the Solom on Islands and  m ade several pelagic hau ls  during  her passage from  New 
Z ealand along the K erm adec, Tonga and  Sam oa islands an d  fu rth e r no rth  tow ards Haw aii. O ur present 
know ledge to som e degree allows a com parison  o f the faunas in  the different p arts  o f the area, especially 
betw een the eastern  an d  w estern parts, w hich is of im portance for a zoogeographical discussion of the relation 
betw een the Insu lar subregion and  other parts of the Indo-Pacific w aters.

T he pelagic fauna  of this subregion is very rich , an d  fu ture investigations will p rob ab ly  add  to the n u m b er 
o f species in  a considerable degree, bu t som e conclusions m ay  be d raw n  from  o u r present knowledge. The 
n u m b er o f species of neritic H ydrom edusae know n u p  to now am ounts to 59, w hich  is 32 °/0 of the n u m b er 
know n from  the entire Indo-W est-Pacific Region. The num bers o f species com m on w ith the o ther subregions 
are seen in T ab le  YHI and , as m ight be expected, particu la rly  m any  of the species also occur in  the Indo- 
M alayan subregion (43, w hich is 72 °/0). T en  species are “ endem ic” , two species (Sarsia exim ia  and  Bougain
villia involuta)  have not been found in any o f the other subregions (b u t in  the E ast Pacific), and  it is ch a rac te r
istic th a t am ong the rem ain ing  47 species no less th an  60 °/o (28 species) occur in all the three o ther large sub- 
regions, the Indo-M alayan, the A ustralian  an d  the Ind ian  Ocean, the others in one o r two of the subregions 
(fo r details, see T able IX, p. 171). It is rem ark ab le  th a t only 14 of the species, in spite o f the w ide eastw ard  
extension of the In su la r subregion, have been found in the w arm  East-Pacific regions, w hile 23 occur in  the 
A tlantic (13 in the M editerranean).

According to E kman (1953, p. 18, quoting other au tho rs) certain  groups of an im als are im poverished  east
w ards, though the poverty o f the eastern districts is less m ark ed  in som e an im al groups; it is adm itted  that 
the fauna  is deficiently know n, especially in the eastern  island  groups. T he rich  collections procured  by the 
“ D ana” and  “ G alathea” Expeditions how ever tend to show  the richness of the fauna  in different parts of 
the area. On the o ther han d  the neritic H ydrom edusae seem  to indicate an  eastw ard im poverishm ent, though 
nothing difinite can  be said  as yet.

T he n u m b er of species recorded  up  to now  from  different geographical longitudes w ithin the In su la r 
subregion m ay be sum m arized  as follows:

130-140° E . 14 170° E .-1 8 0 ° 26 160-150° W . 7
140-150° E. 1 180°-170° W . 11 150-140° W . 6
150-160° E. 9 1 70-160° W . 7 140-130° W . 4
160-170° E. 8 130-120° W . 1

The species seem  to decrease in num ber from  the w estern tow ards the eastern groups o f islands. T he area 
on bo th  sides of the 180° m erid ian  evidently has a very  rich  fauna  b u t the great n u m b er of species around  
the F iji Islands m ay partly  be due to the thorough investigations ca rried  out in this area. On the o ther hand , 
the areas a ro u n d  Tahiti, 150° W , w here com paratively few species have been found, were also ra th e r well 
investigated. The poverty in the far eastern districts m ay partly  be due to deficient knowledge. The ap p a ren t 
decrease in  n u m b er of species east o f the 180° m erid ian  proceeds gradually , so that no dem arcation  line 
betw een a rich e r and  a poorer fauna can  be pointed  out.

I also tried to count the n u m b er of species collected by the “ D an a” at each  of the stations during  the p a s
sage from  the M archesas Islands to New Caledonia. Almost all the hau ls  w ere m ade w ith the 150 cm  stram in  
n e t(S  150), also in the u p p er w ater layers; the stations w ere located in the channels between the islands above 
deep w ater, and  every hau l contained num erous oceanic species o f m edusae, w hile the neritic H ydrom edusae
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w ere ra th e r scarce. At the first stations (St. 3564-3569) in  the M archesas only one species w as tak en  (two 
specim ens o f Leuckartiara octona) ;  at the stations betw een T ahiti (St. 3576) and  St. 3590 near the Fiji Islands 
the n u m b er of species at each  station varied  from  one o r two to five, w ithout any definite o rder in either 
direction ; a t each of two stations n ea r the Fiji Islands (St. 3593 an d  3601) 7 species were collected, an d  near 
the coast o f New C aledonia (St. 3611), above deep w ater, no less th an  10 species o f neritic H ydrom edusae 
w ere secured. The “ D ana” collections, thus, indicate a richer fau n a  o f these an im als in  the w estern  th an  in 
the eastern districts, bu t the num bers are too scarce to serve definite proof.

Am ong the 59 species recorded  from  the Insu lar subregion only 14 have been found in  the w arm  E ast Pacific 
regions, while 23 occur in  Atlantic w aters an d  13 in  the M editerranean (discussed below). Most of the 14 
species found in the E ast Pacific regions have an  extensive d istribu tion  (see T able VII ) ;  Bougainvillia involuta, 
how ever, is a ra re  species, know n only from  the Palao Island  and  Chile; Sarsia exim ia  is m ainly  a N orth 
A tlantic an d  N orth Pacific species w ith a few scattered records from  the Tonga an d  Sam oa Islands and  from  
Chile. Merga violacea occurs in  the M editerranean and  is d istribu ted  from  Ind ia  to the Fiji Islands. All the others 
are  w idely d istributed  from  the coasts o f A frica m ore or less far eastw ards into the In su la r subregion, three 
of them  (Zanclea costata, Aequorea globosa and  Proboscidactyla ornata) only to the Solom on Islands, 150- 
160° E, the rem ain ing  seven species at least to Sam oa (abou t 170° W ), som e of them  to T ahiti o r still farther 
east, an d  only one of these ( Bougainvillia fulva) does not occur in  the Atlantic. Euphysora furcata, Cytaeis 
tetrastyla  and  Oceania arm ata  are partly  oceanic; Aequorea coerulescens, Aequorea macrodactyla an d  Zygocanna  
vagans are large m edusae, p resum ably  w ith  a pelagic life o f fairly  long duration , an d  m ay easily have crossed 
the gap betw een the easternm ost Polynesian  islands and  the A m erican coast. P robab ly  all these fourteen 
species do occur ra th e r far east in  the In su la r subregion, though som e of them  have not yet been found there. 
Considering the large n u m b er of species occurring w ithin the subregion, it is how ever rem arkab le  th a t so few 
of them  have extended their d istribu tion  to the E ast Pacific regions, and , as stated above, alm ost all these are 
extensively d istributed in  the w estern parts  o f the Indo-W est-Pacific Region; undoubtedly , therefore, none 
of them  has an  A m erican origin, bu t are derived from  Indo-W est-Pacific w aters.

No m ore than  23 species are com m on to the In su la r an d  the Jap an ese  subregions; they are discussed below.

The South Japanese Subregion.

T he lim itation o f this subregion o f the Indo-W est-Pacific Region w as m entioned above (p . 153), an d  a ch a rac
terization of the com plete Jap an ese  fau n a  of neritic H ydrom edusae w as given u n d er the Pacific B oreal Region 
(p . 139), w here it w as pointed out that it is a m ixed fauna, som e of its species being derived from  northern , 
p artly  even arctic seas, others w hich have their p rincipa l occurrence in  tropical o r sub trop ical w aters. As 
fa r as the dem ersal shelf fauna  is concerned , there is a ra th e r sh arp  lim it betw een a boreal and  a subtropical 
fauna  at abou t 34° N. on the oceanic coasts of Jap an , b u t pelagic an im als like the m edusae m ay su rpass this 
lim it in  either direction u n d er certain  conditions.

The area betw een the Jap an ese  islands an d  the continental coast (the Sea of J a p a n )  is considered p a rt of 
the Boreal Region; its m edusan  fauna  is deficiently know n an d  is not discussed here. T he oceanic side is 
charac terized  by the w arm  K uroshio C urrent, w hich  follows the R iukiu islands an d  closely along the oceanic 
coast of J a p a n  as far as the large bend  o f the coast east of Y okoham a, 35° N., w here it tu rns east u n d er the 
influence of the cold O yashio (o r K urile) C urrent and  proceeds across the ocean as the N orth Pacific C urrent. 
W here the two curren ts m eet, there is an  intensive mixing of the w aters, and  com plicated eddies are form ed.

T he Yellow Sea, com prising the Chinese coast no rth  o f Shanghai and  the w est coast o f Korea, is enclosed 
in  the South Jap an ese  subregion; it is a shallow -w ater a rea  w ith  great an n u a l varia tions of tem perature, 
an d  the salinity  of the surface w ater is greatly reduced  by the outflow of great rivers. Some m edusae are re 
corded from  the su rround ings o f Chefoo in  the in n er p a r t of the Yellow Sea in a p ap e r by Ciiow & H u a n g , 

1958.
In  all the Jap an ese  areas (including  the Yellow Sea) 74 species of neritic H ydrom edusae have been found ; 

fourteen o f these species are recorded  only from  the northernm ost parts of Jap a n , w here th ree of them  are 
“ endem ic” , the o thers belong to arctic w aters; four o ther species (Sarsia tubulosa, Rathkea octopunctata,

21*
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Bougainvillia superciliaris an d  Leuckartiara nobilis) w ith  a p redom inan tly  n o rth ern  d istribu tion  likew ise 
occur in  no rthern  Jap a n , b u t have extended their d istribution to the southern  parts  of the Jap an ese  islands. 
These 18 species are listed in  T able II, b u t not in  T able V II. T he rem ain ing  56 species a re  listed in  Table 
VII as belonging to the South Jap an ese  subregion o f the Indo-W est-Pacific Region, though 14 o f these pene
trate m ore o r less no rth  of the dem arcation  line a t 34° N. T en  species are “ endem ic” , th ree of them  occurring 
in no rthern  as well as in  southern  Jap an , 6 only in  southern  Jap a n , and  one (Phialucium taeniogonia) in  the 
Yellow Sea.

Som e species need special rem arks. — Phialucium carolinae, Aequorea australis an d  Ectopleura dumortieri 
are w idely d istribu ted  in trop ical w aters an d  have been found at Chefoo in  the Yellow Sea, bu t not in  Jap a n . 
Climacocodon ikarii seems to be a ra re  species, found in  no rthern  as well as southern  Ja p a n  and  on the south 
coast o f V ietnam , p resum ab ly  therefore a trop ical species. T he zoogeographical charac te r of Proboscidactyla 
flavicirrata  is less certa in ; it also occurs in V ietnam  and  has been recorded  from  the Yellow Sea and  the m iddle 
an d  n o rth ern  p arts  of Jap a n , bu t also from  K am chatka an d  California. Urashimea globosa entirely belongs 
to the surround ings o f J a p a n  (on  both  sides o f the islands) bu t is also recorded  from  Form osa an d  the south
ern  p a r t o f Saghalin. Neoturris pelagica seems to have a scattered an d  partly  oceanic d istribu tion  in  the Pacific 
O cean; it occurs in  south-eastern  A ustralia an d  off the coasts o f C alifornia an d  V ancouver Island, an d  n u 
m erous specim ens w ere collected by the “ D an a” in  a locality som ew hat east o f the sou thern  p art o f Jap a n  
( K ramp 1965 p. 34). A very peculiar record  is the find of the com m on North-A tlantic m edusa Euphysa aurata 
at Chefoo in  the Yellow Sea, the only other record  from  Indo-Pacific w aters being off the coast of Chile in  South 
A m erica.

The total n u m b er o f 56 species o f neritic H ydrom edusae recorded  u p  to now  from  the South Jap an ese  
subregion represen ts 30 °/0 o f the n u m b er recorded  from  the entire Indo-W est-Pacific R egion,1 very  nearly 
the sam e percentage as in  the A ustralian  and  the In su la r subregions. As seen from  T ab le  V III, a considerable 
n u m b er of the S outh-Japanese species occurs in  trop ical Indo-W est-Pacific subregions, 40 °/0 in  the Pacific 
In su lar, 43 °/0 in  the A ustralian , 54 °/0 in  the In d ian  Ocean an d  no less th an  62 °/0 in  the Indo-M alayan sub- 
region, 29 °/0 in  all of these four subregions. This at once shows th a t the South Jap an ese  fauna  o f m edusae 
p redom inan tly  consists of trop ical and  sub trop ical species. T heir dem ersal hydro ids p resum ably  occur in 
the coastal areas south  of the dem arcation  line at 34° N, bu t several o f the m edusae are ca rried  fu rther north  
by the K uroshio C urren t; it is rem ark ab le  that m ost of these w ere collected as far no rth  as on the coasts of 
H okkaido, abou t 4 2 °-4 4 °N . As m entioned above (p . 163) the K uroshio C urrent generally tu rns east at about 
35° N, w here it meets the O yashio C urren t; the occurrence of so m any  southern  species o f m edusae consider
ably  fa rther north  shows that the “ eddies” , m entioned by the hydrographers, m ay  be o f great extension, at 
least occasionally.

The occurrence of a n u m b er of South Jap an ese  species in the eastern  Pacific is alm ost exclusively due 
to a connection through tropical regions tow ards southern  parts of the A m erican coasts. A no rthern  connec
tion  m ay  have been established for Proboscidactyla flavicirrata  (see above); Gonionemus vertens has an  alm ost 
continuous d istribu tion  from  Ja p a n  via the Kurile and  A leutian islands to V ancouver, b u t as frequently  
pointed out, the extended d istribu tion  of this species p resum ab ly  takes p lace in the polyp stage w hen it is 
a ttached  to algae growing on ships-bottom s. Oceania arm ata, Pandea conica an d  Neoturris pelagica are partly  
oceanic, Sarsia resplendens is only know n from  two localities, J a p a n  an d  Mexico. Arctic species have pen e
tra ted  southw ards to no rthern  Ja p a n  as well as to the Pacific coast o f N orth A m erica, b u t a d irect exchange 
of neritic species betw een southern  Ja p a n  an d  the A m erican coasts seems m ost im probable.

A few rem arks should  be m ade on the 19 species w hich have been recorded  from  Chefoo in the in n er p art 
of the Yellow Sea by C h o w  & H u a n g , 1958. As m entioned above (p . 163) the Yellow Sea is a shallow -w ater 
a rea  w ith  reduced  salinity  of the surface w ater an d  w ith great varia tions of tem peratu re. The occurrence of 
two of the species (Podocoryne m inim a  and  Euphysa aurata) m ay  be regarded  as doubtfu l, Phialucium taenio
gonia w as described  as a new  species; alm ost all the o ther species recorded  from  Chefoo have their p rincipa l 
occurrence in  tropical seas and  also occur in  the K uroshio C urrent, w hich flows across the w ide outer part

1 T he oceanic coasts of J a p a n  are particu larly  well investiga ted  as far as m edusae are concerned.
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of the Yellow Sea, w hile great m asses of w ater from  H w anho and  other large rivers generally  resu lt in  a p re 
ponderance o f out-flowing w ater from  the G ulf o f Pechili into the Yellow Sea, an d  Chefoo is deposited in  the 
s trait betw een these two areas. The occurrence near Chefoo of the m any m edusae u n d er consideration is regarded 
as evidence of the pow erful eddies in the Yellow Sea created  by the passing w ater m asses of the Kuroshio.

The Indian Ocean Subregion.

F rom  a geographical po int of view the sou thern  lim it of the In d ian  Ocean m ay  he placed  at the S ubtro
pical Convergence, abou t 40° S, b u t a fauna  o f shelf an d  neritic anim als is p roduced  only along the conti
nental coasts an d  a ro u n d  the few scattered groups o f sm all islands, all of w hich are situated  no rth  o f abou t 
10° S. As a subregion of the Indo-W est-Pacific Region, as here defined, the Ind ian  Ocean subregion thus 
com prises the east coast of Africa no rth  of Dalagoa Bay (abou t 26° S), the Iran ian  Gulf, the w estern coasts 
o f  Ind ia , the Laccadive, M aldive and  Chagos Islands, the Bay of Bengal w ith the A ndam ans an d  the N icobars, 
the S trait of M alacca as far as Singapore, w hile the shelf fauna  along the coasts o f S um atra and  the Sunda 
Islands facing the Ind ian  O cean were stated by E kman to belong to the Indo-M alayan subregion. In the present 
p ap e r I have accepted this lim itation o f the subregion (see above, p. 153). From  the w aters west of A ustralia 
nothing is know n abou t m edusae ; along the southern  p a r t of the A frican coast the fauna is sub-tropical, 
an d  this range of coastal w ater is united  w ith the A tlantic coast of south-w estern Africa as one zoogeographical 
region, the South-A frican Region (see K ramp  1959 a  p. 205). The entire coastal areas of the In d ian  Ocean 
subregion, as here defined, thus have a trop ical character.

The equato rial cu rren t system s of the Ind ian  Ocean are m ore o r less dependen t on the m onsoon w inds 
an d  p roduce considerable an n u a l varia tions; they are of particu la r interest for the d istribu tion  o f the oceanic 
an im als. In  the two large gulfs, the Bay o f Bengal and  the A rab ian  Sea, the curren ts m ainly  follow the coasts, 
in different directions at different seasons. In the Bay o f Bengal the curren ts are m ainly derived from  the 
w estw ard directed N orth E quatoria l C urrent in February-M arch , from  the eastw ard directed M onsoon C urrent 
in A ugust-Septem ber.

Along the A frican coast conditions are m ore com plicated. North of the M ozam bique C hannel betw een 
Africa an d  M adagascar the Somali C urrent follows the coast, moving southw ards in F ebruary-M arch  derived 
from  the N orth E quato ria l C urrent, northw ards in A ugust-Septem ber derived from  the South E quatoria l 
C urrent, tu rn ing  east off the Som ali Coast to be united w ith the M onsoon C urrent, w hich has now  rep laced  
the N orth E quato ria l C urrent at these latitudes. In the M ozam bique C hannel the cu rren t is generally sou th 
w ard directed, continuing fu rther south  as the Aghulhas C urrent, finally tu rn ing  around  the south  point o f 
Africa. Upwelling w ater from  deeper layers occurs in several places along the A frican coast. Outflow o f w ater 
from  the Red Sea into the Ind ian  O cean takes place in a s im ilar w ay as that o f M editerranean w ater into the 
Atlantic, b u t in term ittent an d  to a m uch  sm aller extent.

Owing to the com plicated and  seasonally  varying conditions off the east coast of Africa I have been inclined 
to regard th is area as a p ro p er subregion. Among the 50 species o f neritic H ydrom edusae know n from  East 
Africa 12 have not been found in o ther parts of the Ind ian  Ocean, and  am ong 88 species in the o ther parts 
o f the ocean 50 have not been taken  off the E ast A frican coast. On the other hand , there are only 6 of the East 
A frican species, w hich  have not been found in the Indo-M alayan subregion. Accordingly, there is no obvious 
contrast between the E ast A frican m edusan  fauna  and  that in  o ther parts of the Indo-W est-Pacific Region 
fu rth e r east. The only E ast A frican species unknow n fu rther east are the following: Euphysilla pyram idata  
(found  in the M ozam bique C hannel and  in the Gulf of G uinea), Calycopsis papillata  (n o rth  and  south  of M ada
gascar and  in eastern and  w estern parts o f the tropical A tlantic), and the antarctic  species Köllikerina maasi 
(found  in the M ozam bique C hannel).

The “ D an a” and  “ G alathea” Expeditions contribu ted  in a considerable degree to our knowledge o f the 
m edusan  fauna in the Ind ian  O cean; the p redom inan t n u m b er of previous records was from  the coasts of 
Ind ia  and  Ceylon and  from  the M aldive Islands (B ig el o w  1904) an d  the Chagos Islands ( B ro w n e  1916). 
The “ D ana” explored the w aters west o f the M alayan islands, proceeding across the Bay o f Bengal to the 
surround ings o f M adagascar; the “ G alathea” , on her cruise from  M om basa in East A frica, called at the
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Seyshelles, the M aldives, Colombo, T ran q u eb ar, Calcutta, and  the N icobars to Singapore. The presen t au thor 
w as onb o ard  the vessel during  that p a rt of the expedition and  h ad  the p leasure to collect num erous m edusae 
an d  study  them  in  fresh  condition.

T he n u m b er of species recorded  up  to now from  the Ind ian  O cean subregion am ounts to exactly 100, 
w hich is 53 °/o of the species know n from  the entire Indo-W est-Pacific Region; 18 species are “ endem ic” 
(know n from  now here else); the actual as well as the percentage num ber, accordingly, is very sim ilar to that 
o f the Indo-M alayan subregion. T he agreem ent between the two is fu rther elucidated  in Table VIII in the 
statem ent that 61 °/0 o f the Indo-M alayan species occur in the In d ian  Ocean, and  67 °/0 of the species in 
the In d ian  O cean occur in  the Indo-M alayan subregion, percentages w hich exceed any  o f the other subregions. 
According to E kman (1953 p. 27) the enum eration  o f fishes, crabs, and  crinoids has shown that in the 
Ind ian  Ocean the num ber o f species constantly  decreases tow ards the west. Does an  enum eration  o f the 
species o f neritic H ydrom edusae show a corresponding w estw ard decrease?

T he Ind ian  O cean m ay be divided into three sections as follows: I, the Bay o f Bengal w ith the A ndam an 
an d  N icobar Islands, including Ceylon; II, the w aters w est o f the south  point of In d ia  w ith the Laccadive, 
M aldive an d  Chagos Islands, including the A rab ian  Sea east of abou t 60° E ; III,  the Seychelles and  A m irante 
Islands, M adagascar, and  the east coast o f Africa. If we regard  the species occurring in the Indo-M alayan 
subregion (excluding the “ endem ic” species) an d  count how m any  have been found in each  of the three 
sections, w e find that in  section I the n u m b er am ounts to 54, in section II to 37, in  section III to 45. A w est
w ard  decrese in n u m b er of Indo-M alayan species, accordingly, is only slightly ind icated ; the sm aller num ber 
in  section II in relation to section III is p resum ably  due to lack  of knowledge.

A com parison  w ith the other subregions show (see T able YHI )  that 46 °/o o f the species know n from  the 
Ind ian  O cean have been found in the A ustralian , 37 °/0 in the Pacific Insu lar, an d  3 0  °/0 in the Jap an ese  sub- 
region, percentages very sim ilar to those o f the Indo-M alayan subregion. W e m ay  state th a t the constituents 
o f the fauna  o f neritic H ydrom edusae in  the Ind ian  O cean are very  nearly  the sam e as in  the Indo-M alayan 
subregion, w hich m eans th a t it cannot be decided, w hence the evolution o f this fauna  started ; b u t its over
w helm ing richness in  species an d  im poverishm ent to all sides show that the m ain  contingent of the Indo- 
W est-Pacific fauna of these an im als w as recru ited  from  the trop ical parts of the w aters south  of Asia, though 
p erhaps not w ithin a restricted area such  as the M alayan region, w hich has som etim es been “ regarded  as the 
m ain  developm ent centre o r even as the sole centre o f origin and  developm ent for m any  anim al g roups” , 
a supposition  w hich by E k m a n  ( 1 9 5 3  p. 7 8 ) ,  w ith f u l l  right w as said  to b e  exaggerated.

A considerable n u m b er of the species in  the In d ian  O cean (39 °/0) also occurs in  Atlantic w aters, the m ajo
rity  being species w ith an  extensive d istribu tion  in both oceans. T here  are, how ever, also som e species, com 
m on in  the Ind ian  Ocean, w hich have been recorded  from  only one or a few Atlantic localities; this question 
is d iscussed below in  the general com parison  between the Indo-Pacific and  A tlantic faunas.

As briefly m entioned above (p. 165), three species found  near the coasts of M adagascar have never been 
found fu rther east in Indo-Pacific w aters; they should evidently be regarded  as im m igrants, Euphysilla pyram i
data  and  Calycopsis papillata  from  the tropical w est coast of Africa, w here both  of them  occur; Köllikerina maasi 
is an  antarctic  species; it is w ell-know n that the W est-W ind-D rift, circulating eastw ards in the an tarctic  and  
subantarctic  belts, is deflected northw ards along the w estern  coasts of the continents; p resum ab ly  a deflection 
o f the W est-W ind-D rift has carried  Köllikerina maasi to the south-w est coast o f Africa (though it has not yet 
been found there), and  together w ith the two tropical species it h as  penetrated  along the South-A frican coast 
n orthw ards to M adagascar. The Agulhas C urrent generally  m oves south  from  the M ozam bique C hannel 
along the south-eastern  coast of Africa, continuing a ro u n d  South Africa, finally to be united  w ith the Benguela 
C urrent northw ards along south-w estern A frica; but conditions m ay be m ore or less com plicated  by  an  
Agulhas re tu rn  cu rren t ( D a h b y s h i r e  1966), w hich m ay  account for a no rthw ard  penetration  o f pelagic 
an im als along the south-eastern  coast, and  the occurrence of the said th ree species show s th a t such re tu rn  
m ovem ents of Agulhas w ater m ay be discerned  as far north  as the surround ings of M adagascar.

On the o ther h an d , the m edusae give no inform ation o f the outflow of w ater from  the Red Sea, briefly 
m entioned above (p. 165), because very little is know n abou t these an im als in  the A rabian  Sea.
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The Red Sea Subregion.
Owing to the peculiar phycisal conditions in  the long narrow  Red Sea an d  the G ulf of Aden this area is 

regarded  as a separate  subregion. The greatest d ep th  is 2000 m, b u t som ew hat inside the narrow  strait Bab 
el M andeb the Red Sea is separated  from  the Gulf of Aden by a shallow  sill, no m ore th an  100 m  deep, p re 
venting the deep w ater o f the Ind ian  O cean from  penetrating into the Red Sea, b u t surface curren ts flow 
into the Red Sea in  sum m er, out into the In d ian  O cean in w inter. T he salinity of the surface w ater layers is 
exceptionally  high, 40-41 °/00, owing to great evaporation  an d  no supply  o f fresh w ater from  rivers. An ex
change of epipelagic organism s m ay take place through the narrow  Bab el M andeb; an  exchange through 
the Suez Canal, w hich  w as opened in  1869, is also possible an d  m ay have been o f som e im portance for ce r
ta in  groups of an im als. According to E k m a n  (1953 p. 88), “ the sim ilarity  betw een the M editerranean an d  the 
Indo-W est-Pacific fauna  does not depend  upon  the neighbouring Red Sea as m uch  as the regions fu rther to 
the east’’, viz during  the T ertia ry  Period.

No m ore th an  10 species of neritic H ydrom edusae have been recorded  from  this subregion, an d  no con
clusions can  be d raw n  from  this sm all n u m b er; the species m ay, how ever, be d ivided into charac teristic  
groups. Two species are “ endem ic” , Dicodonium cornutum  in  the no rthern  end o f the Red Sea, Eutim a modesta 
near Bai el M andeb. Two species are know n from  only a few localities, both  w ere taken  at Bab el M andeb, 
E utim a hartlaubi also in the N icobars, E utonina scintillans at D jibouti in East Africa, on the coast o f Mexico, 
an d  in  the A driatic Sea, thus a very scattered distribution. The following three species are w idely d istribu ted  
an d  very com m on in Indo-Pacific w aters bu t unknow n in  the Atlantic or the M editerranean: Bougainvillia  
fulva, Laodicea indica an d  Aequorea pensilis; they were taken  in or ju st inside B ab el M andeb. T hree other 
species, how ever, are w idely d istribu ted  and  very  com m on in the A tlantic and  the M editerranean: Zanclea  
costata, Turritopsis nutricula  equally  w idely d istribu ted  in Indo-Pacific w aters, Eirene viridula found  in  some 
localities in  the Ind ian  Ocean. On the o ther h an d , up to now no species belonging to Atlantic o r M editerranean 
w aters b u t unknow n in Indo-Pacific have been found in the Red Sea.

Sum m ary o f  the Indo-W est-Pacific Region.
A thoroughly tropical or sub trop ical region w ith a very  rich  fauna  o f neritic H ydrom edusae, up  to now 

com prising 187 species; their destribu tion  w ithin each of the six subregions is seen in  T ables VII and  V III. 
In the en tire region 72 species (40 °/0) are “ endem ic” , an d  as seen from  the enum eration  at the bottom  of 
T able VIII  the percentage num ber of “ endem ic” species is very nearly  the sam e in all the subregions. E k m a n  

pays considerab le attention to the n um bers o f endem ic species of various groups of an im als in  différent 
regions, w hich does not seem  im portan t to me, since very often species, w hich have been regarded  as endem ic 
in  a certain  area, prove to occur in o ther localities.

The results of the p resen t investigations show  that the neritic H ydrom edusae justify  E k m a n  in regarding 
this extensive region as one characteristic zoogeographical unity. As seen from  the tables, the com position of 
the fauna  is very  sim ilar in the various subregions (except in the Red Sea, from  w hich only ten species are 
know n), further illustrated  in  the ad jacen t table, in  w hich “ endem ic” species are excluded, w hich shows that 
a great num ber o f non-endem ic species is com m on to two o r three, or even four or five o f the subregions:

number of °/0 of 112
species non-endemic species

found in only one subregion............... 18 16
common to two subregions................. 34 30

- three -   28 25
- four -   16 14.5
- five -   16 14.5

The total num ber of species in each subregion is decreasing very slightly from  the Indo-M alayan subregion 
w estw ards into the Ind ian  Ocean, som ew hat m ore in other directions into the A ustralian, In su la r and  Japanese  
subregions.

2 2 '
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T ab le  VIH. Indo-W est-Pacific Region.

N um ber of species in each of th e  six
Sub-regions ota
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In d o -M alay an .......................... 107 47 43 35 67 5 11 16 14 33
01lo- ■ - 44 40 33 61 5 10 15 13 31

A u s tra l ia n ................................. 47 68 33 24 46 5 7 13 12 24

% > • . • 69 49 35 68 7 10 19 18 35

Pacific I n s u l a r ....................... 43 33 59 23 37 4 7 14 13 23
0/lo- • • 72 56 39 63 7 12 24 22 39

South  Jap an ese  ..................... 35 24 23 56 30 4 11 12 14 25
01lo - • • 62 43 40 54 7 19 21 25 45

Ind ian  O c e a n ......................... 67 46 37 30 100 8 8 17 15 39
0/lo- • • 67 46 37 30 8 8 17 15 39

R ed S o a ..................................... 5 5 4 4 8 10 0 3 4 3
0! lo - ■ ■ ■50 50 40 40 80 0 30 40 30

E n tire  region, 187 species . 107 68 59 50 100 10
°/ lo- • • 57 31 32 30 53 5

“ E ndem ic”  species .............. 72 20 10 10 10 18 2
0 ilo - ■ • 40 19 18 17 18 18 20

T he southern  lim it o f E k m a n ’s  “ N o r t h - A u s t r a l i a n ” subregion at 32-34° S. on the east coast o f A ustralia 
m ay hold  good for the dem ersal shelf anim als, b u t is fa r su rpassed  by the free-sw im m ing m edusae; as dem on
strated  above (pp . 159 and  160), the fauna  o f these an im als in  eastern  and  southern  A ustralia (a p a rt from  
“ endem ic” species) only consists of species w hich also occur in the tropical parts of the Indo-W est-Pacific 
Region, m any  o f them  even penetrating to New Z ealand, w hich is in accordance w ith the prevailing curren ts. 
U nfortunately , nothing is know n abou t the m edusan  fauna  in  the w estern parts of A ustralia. — In the I n s u l a r  
subregion the fauna is s im ilar to that of the Indo-M alayan subregion an d  northern  A ustralia, apparen tly  
im poverished  eastw ards (see p. 162); rem ark ab ly  few of the species occur in the w arm  East-Pacific regions, 
and  alm ost all are extensively d istributed and  derived from  Indo-W est-Pacific w aters, w hile none o f them  
has an  A m erican origin. — On the oceanic coast o f J a p a n  there is a ra th er sharp  lim it at abou t 34° N. be
tw een a subtropical and  a boreal fauna  of dem ersal shelf an im als, bu t som e m edusae o f no rthern  origin m ay 
penetrate southw ards to the southernm ost islands, and  several tropical and  sub trop ical species follow the 
Kuroshio C urrent far no rth  beyond the faunistic lim it; their occurrence as far north  as a ro u n d  the island 
H okkaido evidences the form ation of extensive eddies in the no rthern  regions, w here the K uroshio m eets 
the cold Ayashio C urrent (see p. 164); in  the sam e w ay the occurrence o f m any  m edusae belonging to the w ater 
m asses o f the K uroshio in the inner p a r t of the Yellow Sea is explained by extensive eddies in that basin . 
It is rem ark ab le  that as m any  as 54 °/o o f the m edusae in  southern  J a p a n  occur as far aw ay as in the Ind ian  
Ocean, ano ther confirm ation o f the un ity  of the IndoW est-Pacific Region. It is also show n (p. 164) that a direct 
exchange o f neritic species o f m edusae betw een southern  Ja p a n  and  the A m erican coasts is highly im p ro b 
a b l e . — In the I n d i a n  O c e a n  s u b r e g i o n  the shelf region is pure ly  tropical ( p .165); the fauna  of neritic 
H ydrom edusae is very  sim ilar to that in the Indo-M alayan subreg ion; the possibility o f the M alay region 
being regarded as a centre o f origin of m any  an im al groups is discussed (p . 166); the occurrence near M adagascar 
o f an  antarctic  and  two Atlantic species is regarded  as p roo f of a fa r no rthw ard  penetration  o f w ater m asses 
o f the A gulhas re tu rn  curren t, (p . 166).
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As seen from  T able V III it applies to all the subregions o f the Indo-W est-Pacific Region that a co m p ara
tively sm all n u m b er of species are recorded  from  the w arm  E ast Pacific, w hile num erous species occur in 
A tlantic w aters, w hich  are discussed in  the following.

Interchange of species between the regions.
G enerally E k m a n ’s  division of the shelf fauna  into zoogeographical regions and  subregions has been con

firm ed by the studies o f the neritic H ydrom edusae, though the limits are less sh arp  for these pelagic anim als. 
As a m atter o f fact, there are characteristic differences in the com position of the faunas in the different regions, 
b u t som e in terchange of species betw een the regions natu ra lly  takes place. N um erically  the difference between 
the regions is expressed in  T ables I—V III ; in  the concluding rem ark s the results obtained during  the discussions 
o f the various regions an d  subregions are sum m arized . An interchange betw een Indo-Pacific and  Atlantic 
w aters also takes place, b u t is discussed in a separate  chapter.

As far as know n up  to now, the fauna  o f neritic H ydrom edusae in the A r c t i c  P a c i f i c  R e g i o n  com prises 
29 species, m any  o f w hich also occur in the S iberian  Polar Sea, free com m unication  being possible through 
the Bering S trait; am ong the 29 species 19 also occur in the P a c i f i c  R o r e a l  R e g i o n ,  12 in  the eastern 
an d  15 in the w estern p arts  o f this region. At a short d istance south  of V ancouver the east-going N orth Pacific 
C urrent is divided into the south-going C alifornia C urrent and  the north-going A laska C urrent, an d  it is d if
ficult for arctic species to sp read  southw ards against this cu rren t, while boreal species m ay easily extend their 
distribution from  the V ancouver region northw ards into arctic w aters (see p. 136). On the other hand , m any 
o f the m edusae occurring in the arctic region follow the O yashio C urrent southw ards tow ards Jap a n , though 
usually  not fu rther south  th an  to the northernm ost o f the Jap an ese  islands, w here the Oyashio C urrent meets 
the w arm , north-going K uroshio C urrent (p . 136). A few' tropical and  sub trop ical species, w hich are num erous 
in sou thern  Jap a n , occasionally  follow the Kuroshio far northw ards into the area, w here the w aters o f the 
K uroshio and  the Oyashio are m ixed during  form ation o f extensive eddies (see p. 164). T here are also a few 
species indigenous in  Jap an ese  w aters, w hich have extended their d istribution  m ore o r less southw ards along 
the asiatic coasts (see p. 140). A part from  arctic species, very  few neritic H ydrom edusae are A m phi-Pacific 
(see p. 114). From  the H a w a i i a n  R e g i o n  only 6 species are know n, and  it is futile to discuss their origin, 
(p . 142).

T here is a ra th e r sh arp  lim it between the eastern p art of the boreal region an d  the E a s t - P a c i f i c  T r o p i c a l  
R e g i o n ,  because the south-going California C urrent tu rns w estw ards an d  partic ipates in the form ation of 
the N orth E quato ria l C urrent in the latitudes o f L ow er California, w hich obstructs a southw ards penetration 
o f boreal species and  a no rthw ard  penetration  of tropical form s; in addition the southern  p art of the Cali
fo rn ian  coast is cooled dow n by upw elling w ater from  the bottom , so that no w arm -w ater an im als can  settle 
along this coast (see p. 143). O n the o ther h an d , the w estw ard tu rn  of the north-going Peru C urrent at about 
8° S. constitutes a lim it betw een the tropical region and  the P e r u - C h i l e a n  R e g i o n ,  though not a very 
sharp  one. In com parison w ith the extrem ely rich  fauna  in the Indo-W est-Pacific Region rem ark ab ly  few of 
these num erous species have been found in  the two East-Pacific regions, p robab ly  due to the w ide gap of 
open sea west of the A m erican coast (see p. 146). The Peru  C urrent has a southern  origin, being partly  derived 
from  the W est-W ind-D rift; a n u m b er o f antarctic or suban tarctic  m edusae could therefore be expected along 
the coast of Chile, b u t up to now only two such  species have been found there (see p. 146). P resum ably , several 
antarctic  species occur along the southernm ost p a rt of the South-A m erican coast, i.e. in the South A m erican 
A ntiboreal Region, b u t no neritic H ydrom edusae have ever been collected in this area. The A n t a r c t i c  and 
S u b a n t a r c t i c  R e g i o n s  have their own special f auna (p. 147), and  very few of its m edusae have been 
observed in o ther regions w ith in  the Pacific an d  Ind ian  sectors; p resum ably , som e species occur on the w estern 
coasts of New Z ealand and  A ustralia, b u t their fauna of m edusae is entirely unknown;  one species, Köllikerina 
maasi, has been found n ea r M adagascar (p . 166), and  two on the coast of Chile.
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T he fauna  o f neritic H ydrom edusae in the eastern  parts o f the S o u t h e r n  A u s t r a l i a n  a n d  N e w  Z e a 
l a n d  R e g i o n  consists exclusively of species w hich are w idely d istribu ted  in  the tropical parts o f the Indo- 
W est-Pacific Region, decreasing in  n u m b er from  N orth tow ards South, som e of them  p resum ably  derived 
from  the Pacific In su lar subregion, due to the south-w estern direction  of the South E quato ria l C urrent (p. 161).

The extensive I n d o - W e s t - P a c i f i c ,  R e g i o n  has a very  rich  fauna  of neritic H ydrom edusae, an d  its 
central parts, the Indo-M alayan and parts of the Indian O cean subregions, m ay p rob ab ly  be regarded as a 
centre of developm ent o f a considerable p art o f the tropical fauna of these an im als (p . 166), the n u m b er of 
species decreasing from  there into all directions, southw ards to A ustralia an d  New Zealand, eastw ards through 
the Pacific In su lar subregion, from  w hich  rem ark ab ly  few species have extended their d istribu tion  to the 
A m erican coasts; undoubted ly  none of the Indo-W est-Pacific species has an  A m erican origin (p .163). Many 
of the Indo-M alayan species penetrate northw ards along the East-A siatic coasts w ith  the K uroshio C urrent, 
usually  only as fa r as southern  Ja p a n  (p .164); a few species, indigneous in Jap an , have extended their d istri
bu tion  m ore o r less into tropical w aters (p. 141); the few records o f S outh-Japanese species from  w arm  East- 
Pacific areas a re  p robab ly  due to connection through the tropical w aters of the Indo-M alayan and  In su la r sub- 
regions, a d irect exchange across the ocean being restricted to form s w ith an  oceanic occurrence (p .164). The 
fauna  along the tropical coasts of the Ind ian  O cean is very sim ilar to that o f the Indo-M alayan subregion, 
the n u m b er o f species p ro b ab ly  decreasing som ew hat tow ards the W est, though the ap p a ren t im poverishm ent 
m ay  partly  be due to deficient knowledge (p . 166); it is rem arkab le , how ever, that no m ore th an  six of the 
species recorded  from  the w aters along the east coast of Africa have not been found in the Indo-M alayan 
subregion, and  three of these are of Atlantic origin (p . 165). T he few species recorded from  the Red Sea m ay 
all be derived from  the In d ian  Ocean.

Comparison with the Atlantic Fauna.
T able IX .

T he interchange of the m edusan  faunas betw een the A tlantic an d  the Ind ian  an d  Pacific O ceans w as dis
cussed in m y p ap e r on the H ydrom edusae o f the Atlantic O cean and  ad jacen t w aters in the “ D ana” R eport 
No. 46, 1959. It was how ever expressly stated, that at the tim e being this in terchange could  not be discussed in 
details (1. c. p. 268). As the knowledge o f the faunas in the Ind ian  and  Pacific Oceans has now been consider
ably  ad d ed  to, this discussion can be resum ed. I shall how ever restric t m yself in the presen t p lace to recap itu late  
the actual facts o f the neritic species w ithin the different zoogeographical regions, while attem pts at an  expla
nation of the facts is given un d er the oceanic forms.

Alm ost 50 °lo o f the neritic species recorded  u p  to now from  Indo-Pacific w aters have also been found in 
in Atlantic w aters but, at seen from  T able IX, the num bers differ considerab ly  w ithin the different regions. 
In the following reference is m ade, in brackets, to the pages w here these subjects were m entioned above.1

It is n a tu ra l that the greatest percentage n u m b er o f species com m on to the Atlantic an d  the o ther oceans 
are to be found w ithin the arctic and  antarctic regions w ith their u n in terrup ted  ranges of coastal areas. Among 
the 17 species recorded  from  the Pacific and  Ind ian-O cean  sectors of the A n t a r c t i c  a n d  S u b a n t a r c t i c  
Regions two are “ endem ic” in  these w aters; all the rem ain ing  species occur in the Atlantic sector (p . 33); 
on the other hand , several species occurring in the Atlantic sector have not been found  fu rther east, som e of 
them  being derived from  m ore northerly  w aters, others w hich p resum ab ly  m ay be found  in  the Ind ian  and  
Pacific sectors w hen these regions are better investigated; p ro b ab ly  the m ajority  of the species indigenous in 
antarctic an d  suban tarctic  w aters have a c ircum po lar distribution.

T he n u m b er o f species recorded  from  the A r c t i c  P a c i f i c  Region am ounts to 29, am ong w hich  5 species 
are “ endem ic” w ithin the region; disregarding these, the vast m ajority  of the rem ain ing  24 species (87.5 °/0)

1 As previously  rem arked  th e  m edusae of the  genus Obelia are left o u t of th e  discussion, because th e  species can n o t be identified.
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T ab le  IX . C om parison betw een Indo-Pacific an d  A tlantic species o f neritic H ydrom edusae.

Indo-Pacific regions N um ber 
of species

Also in A tlan tic  w aters

To

no.

tai

°/'0
A rctic Boreal

M editer
ranean

\N

W.

'a rm  A tlan  

E.

tic

(to t.)

A rc tic -P a c if ic .............................................. 29 21 72 19 21 2 1 1 2
Pacific B o re a l.............................................. 67 26 39 14 24 4 5 5 7
E as t Pacific T r o p ic a l .............................. 29 17 59 . 5 7 14 8 17
P e ru -C h ilean ................................................. 22 14 64 . 8 5 9 7 11
A n ta rc tic  and  S u b a n ta rc tic ................... 17 15 88 1 • . 1 • 1
Sou th  A u stra lian  an d  New Z e a la n d .. 33 11 33 • 7 6 5 10 11
In d o -W e st-P a c if ic ..................................... 187 48 26 1 21 24 36 30 45

Indo-Pacific  to ta l ........................................ 208 105 50

also occur in the Arctic A tlantic Region, b u t it is not certain  th a t all o f them  have a circum polar distribution, 
since practically  nothing is know n abou t the fauna  of these an im als in  the w aters north  o f the A m erican 
continent (p .135). The n u m b er o f species in the arctic A tlantic w aters also occurring in  the Arctic Pacific 
Region is alm ost the sam e in the opposite direction (p. 134), and  m ost of them  are recorded  from  localities 
on the north  coast of S iberia. T hough m any  o f the species found  in  the Arctic Pacific Region m ay also occur 
in  boreal, som e of them  even in w arm er regions, all of them  are adap ted  to tru ly  arctic conditions, an d  a direct 
in terchange m ight take place through the arctic w aters as they are today, in  contradistinction  to som e boreal 
species, w hich now have a discontinuous distribution . T he question, w hether an  exchange o f species between 
the arctic regions o f the two oceans has taken  p lace in  the one o r the other direction, E ast-W est or W est-E ast, 
w as touched upon in  p. 135; this question is discussed in  the Concluding R em arks.

Am ong the 67 species recorded  from  the P a c i f i c  B o r e a l  Region no less th an  32 are “ endem ic” w ithin 
this region, m ainly on the A m erican side; w hen  these are d isregarded, 74° /0 of the rem aining 35 species also 
occur in  Atlantic w aters, m ost of them  in  the Atlantic Boreal Region, b u t m ost of these also occur in  arctic 
w aters (see T ab le  IX). An interchange m ay therefore take place un d er the present conditions in  the Arctic. 
T here  are, how ever, som e species, w hich are com m on to the no rthern  parts of the two oceans though these 
species cannot live u n d er arctic conditions (p. 141). Som e of these also occur in the w arm  parts of the oceans, 
and  their sim ultaneous occurrence in  Pacific an d  A tlantic boreal w aters m ay, w ith m ore o r less probability , 
be explained by som e connection through sou thern  regions (p .141). The discontinuous d istribu tion  o f some 
distinct boreal species, how ever, is explained  by a d irect com m unication north  of S iberia during  a form er 
period  w hen higher tem peratu res prevailed  in these northern  tracts (p . 142).

Leaving out 7 “ endem ic” species o f the 29 species recorded  from  the E a s t  P a c i f i c  T r o p i c a l  Region 
77 °/0 o f the rem aining species have also been found in  A tlantic w aters, the m ajority  in the w estern  p arts  of 
the w arm  Atlantic, w h ich  undoubted ly  can  be explained by a form er open connection across the ithm us of 
P anam a (T ab le  IX an d  p .144). T he eight species occurring in  the eastern parts of the w arm  A tlantic all have 
an  extensive d istribu tion  including p arts  o f the Indo-W est-Pacific Region.

The fauna  o f the P e r u - C h i l e a n  R e g i o n  is insufficiently know n, up to now com prising 22 species, 14 
o f w hich (64 °/0) occur in  A tlantic w aters; two o f them  are suban tarc tic  species ca rried  to the coast o f Chile 
by the north-going b ra n ch  o f theW est-W ind  Drift (p .146); the form er open connection across the isthm us 
of P an am a is responsible for the occurrence in  the W est-Indies o f only two or th ree species, w hile the d istri
bu tion o f all the others com prises the Indo-W est-Pacific Region (p .146), the explanation  o f their occurrence 
in  the Atlantic thus being of equal r ank;  m ost o f them  have been found in  the eastern as well as in  the western 
p arts  of the A tlantic (see T able IV).

All the species, w hich  are com m on to the S o u t h  A u s t r a l i a n  a n d  N e w  Z e a l a n d  R e g i o n  an d  the 
A tlantic Ocean, are w idely d istribu ted  in  the Indo-W est-Pacific Region (p . 153).
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Fig. 360. Boreal species occurring in A tlan tic  and Pacific boreal regions, b u t not in Arctis. 4  Dipurena halterata.

¥  Sarsia eximia. • -  Bougainvillia muscoides. • ,  Pochella polynema. j* Proboscidactyla stellata. E utonina indicans.

The distribution w ithin the I n d o - W e s t - P a c i f i c  Region is particu la rly  com plicated; as a whole this is 
the region w ith the lowest percentage num ber of species in  com m on w ith A tlantic w aters (see T able IX), as 
m any  as 72 of its species are “ endem ic” , and  am ong the rem ain ing  115 species 42 °/0 have been found in  
the Atlantic and  adjacent w aters. The percentages are not very  different w ithin the different subregions, bu t 
the d istribu tion  of the species, in  Pacific as well as in  Atlantic w aters, is subject to considerable distinction; 
m any species occur in the M editerranean, in the w arm  parts of the A tlantic they are alm ost equal in num ber 
in  the w estern and  eastern parts, m ost of them  occurring in both  sides of the ocean. T here are also several 
species w hich have their p rincipa l occurrence in boreal w aters, m ainly in  north-w estern  Europe. These species 
m ight be divided into groups according to the possibilities of routes of com m unication. This was briefly 
m entioned in the treatm ent of the various subregions and  is now discussed in m ore detail. Attem ps on exp la
nations, partly  based  on historical points of view, are given in  the Concluding R em arks. For actual da ta  on 
the d istribu tion  of each species see T able VII and  Section I.

A. R are species w ith scattered d istribu tion : Zancleopsis gotoi, Melicertissa clavigera, Phialidium  brunescens.
B. Species p robab ly  d istribu ted  artificially, by  ships: Cladonema radiatum  (see p .142), Gonionemus vertens 

(pp . 137, 164), Gonionemus suvaensis.
C. Possible connection through the Polar Sea north  of S iberia during  a period  writh m ilder clim ate in these 

w aters: Sarsia exim ia  (pp . 137, 142, 162), Proboscidactyla stellata (p . 141, see the m ap, fig. 360).
I). South of South A m erica: Phialidium  simplex, w hich is w idely d istribu ted  in the Ind ian  O cean and  

recorded from  A ustralia and  New" Z ealand and  from  the coast of Chile, the only A tlantic records being from
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Fig. 361. D istribu tion  of P hia lid ium  simplex.

the F alk lan d  Islands an d  from  a po int on the coast of the southern  p a rt of Brazil, undoubted ly  derived from  
the F a lk lan d  C urrent, (p . 160, see the m ap, fig. 361).

E. Direct connection south of Africa u n d er the present conditions. This is the largest group, com prising 
20 species, all of them  occurring in  the In d ian  Ocean, and , w ith  one exception ( Bougainvillia platygaster), 
also oil' the southern  p art of the west coast of Africa south  of the E quator. T hey m ay be divided into m inor 
groups, as follows:

E, a. Com m on in the In d ian  Ocean, ra re  in  the A tlantic: Gotoea similis, Eucheilota ventricularis, Toxorchis 
polynem a, Aequorea macrodactyla (pp . 144,160), Aequorea coerulescens (p . 160), Zygocanna vagans (p . 144), 
Proboscidactyla o m ala  (p . 144, perh ap s also a form er connection through the isthm us of P anam a).

E, b. Com m on and  w idely d istribu ted  in  both  oceans: partly  or m ain ly  oceanic, Euphysora furcata, Cytaeis 
tetrastyla, (p. 144), Bougainvillia platygaster (w idely d istribu ted  in  tropical A tlantic and  along the east coast 
of A frica), Pandea conica, Oceania armata, Heterotiara anonym a  (p p .140,144), Turritopsis nutricula; strictly 
neritic : Leuckartiara octona (pp . 137,144,152), Ectopleura dumortieri (pp . 144,164) and Phialidium  hemisphaericum  
(these three species occur in  the M editerranean  and  are particu larly  com m on in north-w estern E urope .)

E, c. R are in the In d ian  Ocean : Phialopsis diegensis (w idely d istribu ted  in  the eastern Atlantic, a few loca
lities on the east coast of Africa, its fu rther penetration  via South A ustralia and  the In su lar subregion to Cali
fornia, see p p .137,141), Aequorea aequorea, and  the two species Euphysilla pyram idata  and  Calycopsis papillata, 
w hich have only been found near M adagascar besides in  som e Atlantic localities (p p .165,166). The species 
of E, c are undoubted ly  derived from  the Atlantic.

F. U nknow n in the eastern  A tlantic b u t occurring in  W est-Indian  w aters, 8 species:
F, a. F ound  in  a few localities in  the eastern  Pacific besides in  A ustralian  or Indo-Pacific areas: Halitiara  

formosa, Am phinem a turrida  (pp . 144, 146).
F, b. U nknow n in the eastern Pacific, bu t occurring  in  the In d ian  O cean a n d /o r Indo-M alayan and  A ustral

ian  w aters: Ectopleura minerva, Köllikerina elegans, Cirrhitiara superba, Niobia dendrotentaculata  (also in 
the M editerranean), Eucheilota paradoxica, Phialucium carolinae (p .164). In  spite of their absence in the eastern 
p arts  of the Pacific these species m ay form erly  have crossed the Isthm us of P anam a.

G. D istribution in  Atlantic an d  Indo-Pacific w aters com pletely isolated u n d er presen t conditions, 14 species. 
W ith two exceptions all these species occur in  the M editerranean; their occurrence in  the A tlantic is very 
diversified. — U nknow n in the M editerranean: Staurodiscus tetrastaurus (north-w estern  Africa an d  F lorida), 
Phialella quadrata  (north-w estern  E urope, Gulf of G uinea p. 152). M editerranean alone: Eutonina scintillans 
(Indo-Pacific only Red Sea and  Mexico), Cirrholovenia tetranema. M editerranean and  F lo rida: Merga violacea. 
(p . 144). W arm  Atlantic E ast and  W est: Lovenella cirrata (p. 159). A tlantic E ast and  W est, m ain ly  boreal,
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principa l occurrence in  north-w estern E urope : Euphysa aurata (pp . 147,164, Indo-Pacific only in  Yellow Sea, 
if determ ination correct), Zanclea costata ( p .167), Bougainvillia ramosa (Indo-Pacific  A ustralia only), Am phi
nema dinema  and  Am phinem a rugosum. U nknow n in  w estern A tlantic: Eirene viridula  ( p .167, also in W est 
Africa), Podocoryne m inim a, Dipurena ophiogaster (p . 144).

S L O P E  S P E C I E S
As in m y p ap e r on the H ydrom edusae o f the A tlantic O cean ( K r a m p  1959 p. 238) attention is called to a 

n u m b er o f species w hich  are neither neritic nor oceanic, m ainly  occurring in  the deeper w ater layers, but 
p resum ably  m eropelagic, being derived from  hydro ids attached  to the bottom  of the continental slopes ou t
side the neritic areas. These “ slope species” do not constitute a sh arp ly  defined ecological group, since some 
of them  m ay  occasionally ascend tow ards the u p p er strata, p referab ly  near the coasts, w here upw elling w ater 
from  the deep layers takes place, b u t their geographical d istribu tion  cannot be explained  by the directions 
and  extension of the sea-currents in  the u p p er w ater layers.

T here are eleven species of Antho- and  Leptom edusae, b u t also one o f the T rachym edusae , Ptychogastria 
polaris A l l m a n  should  be m entioned here, though is h as no hydro id  stage, bu t the m edusa itself is attached 
to the bottom  b y  its sucker-bearing  tentacles, occasionally sw im m ing tow ards the su rface; its d istribu tion  is 
b ipolar, it is c ircum polar in  arctic and  subarctic  w aters and  is recorded  from  the A leutian Islands; its antarctic 
occurrence com prises the South Shetland Islands and  a poin t abou t 90° E ast n ea r the A ntarctic Continent 
(as P. opposita V a n h o f f e n ) ;  P. antarctica H a e c k e l  from  the neighbourhood o f the Kerguelen Islands is an  
altogether doubtfu l species; it is interesting, how ever, that ano ther species o f the sam e peculiar genus, P. 
asteroides ( H a e c k e l )  occurs in  the M editerranean.

Most of the slope species o f Antho- an d  L eptom edusae have an  extensive d istribution  in  the deep and  
in term ediate w ater layers of the Atlantic O cean an d  a m ore o r less scattered  occurrence in  the In d ian  Ocean 
and  the w estern Pacific, A nnatiara affinis, Bythotiara m urrayi an d  Calycopsis chuni as far east as A ustralia 
or New Z ealand (the latter also found in the Gulf of P an am a), Sibogita geometrica to the M alayan Archipelago. 
T he following three species likewise have an  extensive d istribution  from  N orth to South in the Atlantic Ocean, 
b u t their penetration  into the Indo-Pacific takes p lace w ithin a narrow  zone along the bo rd er of the Antarctic 
Continent, Tiaranna rotunda  as far as 140° E., Chromatonema rubrum  an d  Pandea rubra to abou t 110° E. 
This latter species has how ever also been  found n ea r Ceylon and  in  the no rthern  Pacific (S an  Francisco, 
A laska, K am chatka, w ith a shoal o f juvenile specim ens n ea r the surface in  the cen tral p a rt of the North 
Pacific).

T here are, how ever, also som e species w ith entirely, o r alm ost entirely, belong to Indo-Pacific w aters; 
Chromatonema erythrogonon  ( B i g e l o w )  occurs in  the in term ediate  layers in  the eastern tropical Pacific from  
the Gulf o f California to the Gulf o f P an am a and  off Peru ( Chromatonema hertw igi ( V a n h o f f e n )  described 
from  the Bay of Bengal seem s to be a doubtfu l species); Calycopsis simulans ( B i g e l o w )  is recorded  from  in te r
m ediate depths in  the Gulf o f P anam a and  the M alayan A rchipelago and  w as collected by  the “ D an a” in 
two localities in the Ind ian  O cean; Calycopsis bigelowi V a n h o f f e n  w as taken  by  the “ D ana” in several loca
lities in  the M alayan A rchipelago; it w as originally described from  the Gulf of Aden, and  it has tu rn ed  around  
the corner of South Africa, being recorded  from  two localities im m ediately  w est o f the Cape of Good Hope.

F inally , the peculiar little m edusa Russellia mirabilis K r a m p  should  be m entioned, w hich has been found 
in m ore o r less deep w ater in the W est-Indies an d  am ong the an tarc tic  islands South Sandw ich an d  South 
S hetland Islands in  the south-w estern A tlantic an d  also on the Pacific Side of G raham  L and.

Some of these so-called slope-species m ay, o f course, ap p ear in new  localities in the future, bu t their 
d istribu tion  as know n up  to now com prises so scattered and  different p arts  o f Indo-Pacific w aters th a t no 
reliable zoogeographical conclusions can  be d raw n from  their occurrence.
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O C E A N I C  S P E C I E S
In troductory  rem arks on oceanic species of H ydrom edusae w ere given in  m y p ap e r on the A tlantic form s 

in  the D ana R eport no. 46 ( K r a m p  1959 p. 241), to w hich  I refer, pointing out a few statem ents of p rincipa l 
im portance. The species requ ire  certain  physical conditions; they are carried  along w ith the sea-currents, 
w hich  m ay som etim es carry  them  to areas w ith un favourab le  conditions, w here they are found as stray  visi
tors, an d  they m ay also be caught by  descending or upw elling w ater m asses; m edusae observed outside their 
u sual h ab ita t becom e valuab le ind icators o f displacem ents of the w ater m asses. The m ajority  o f the oceanic 
m edusae are the holopelagic T rachym edusae an d  N arcom edusae, w hich are not directly dependen t on the 
coastal shelves. T here are, how ever, also a few of the m eropelagic A nthom edusae and  L eptom edusae w hich, 
for various reasons, m ay  spread  w idely over the oceans; they are trea ted  separately  in the following. The 
Indo-Pacific species o f oceanic H ydrom edusae are listed in Tables X and  XI, com prising the epipelagic 
species (belonging to the up p er w ater layers dow n to abou t 150-250 m below  the surface) and  the bathypelagic 
form s in the in term ediate an d  deep strata  respectively ; the com paratively  few eurybath ic  species are m entioned 
u n d e r bo th  headings.

T he epipelagic zone.
Ta b le  X .

T he epipelagic species are partly  exposed to the sam e curren ts as the neritic species, b u t in  the Indo-Pacific 
as well as in  the Atlantic w aters the division into zoogeographical regions m ay be m ore sim plified (see T able 
X ) com prising arctic, north-tem perate , w arm -w ater, south-tem perate and  antarctic conditions; for com parison 
w ith  the Atlantic an d  ad jacen t w aters the occurrence of Indo-Pacific species in the M editerranean Sea is 
included  in  the table, w hich m ay be of im portance in a discussion of the in terchange of species betw een the 
oceans. It is seen from  T able X th a t the vast m ajority  o f the Indo-Pacific epipelagic species also occur in 
A tlantic w aters.

The Pacific Arctic Region.
No m ore than  three epipelagic species of H ydrom edusae occur in this region, an d  only one of them , Aegi

nopsis laurentii, is purely  arctic, c ircum po la r; the second species, Aglantha digitale, is likewise circum polar, 
b u t its d istribu tion  is extended far southw ards into north-tem perate  w aters in the Pacific as well as in  At
lantic w aters; both  species are eurybath ic, requ iring  cold w ater, w hich in arctic regions is presen t a t any  depth . 
The th ird  species is Cunina tenella, w hich  is recorded  from  only two w idely separated  localities, the O chotian 
Sea an d  the Pacific coast o f Mexico.

The N orth-Tem perate Region.

W ith 13 species; only one o f them  is “ endem ic” in this region, Crossota pedunculata, w hich is know n 
from  only one locality in  the V ancouver Is land  region; all of the others are indigenous in w arm er regions, 
a ll of them  w idely d istribu ted  in  Pacific as well as in  Atlantic w aters, their occurrence in  the north-tem pe
ra te p a r t of the Pacific being m ore or less sporadic. Cunina globosa m ay be left out o f the discussion, since it 
has  a very scattered d istribu tion  (S aghalin , Sea o f Jap a n , Mexico, Gilbert Islands and  no rth  of New Z ealand in 
tropical Pacific, Chile, South Africa, W est of Ireland , and  p erh ap s in the M editerranean). Among the thirteen 
species enum erated  as occurring in  the Pacific north-tem perate  region only two can  be said  to have an  
indigenous population  in this region, viz. Aegina citrea (as far no rth  as along the A leutian Islands) and  Rho
palonema velatum  (to abou t 42° N ); both of them  occur in bo th  sides o f the north-tem perate region, and  both 
are  eurybathic. None of the o ther species h as  been found fu rther north  th an  35-38° N. All o f them  occur 
off the coasts of Jap a n , and  it is characteristic that, w ith  two exceptions, they occur equally  far north  in 
the eastern Pacific. The two exceptions are Solmundella bitentaculata  (in  E ast Pacific very com m on south 
of 20° N.) and  Pegantha m artagon  (from  5° N. southw ards into the A ntarctic); the occurrence o f these two 
species in  the w estern parts of the north-tem perate region is due to a northw ard  penetration  from  tropical
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T ab le  X . O ceanic species in  the epipelagic zone.
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♦Aeginopsis la u re n ti i ................... X • . . • • • • X • • • • •
♦A glan ta  d ig ita le ......................... X X • • • • • • X X • • • •

Cunina t e n e l l a ............................ X . E • • • • • • • • • • •
Crossota p e d u n c u la ta .............. • E • • • • • • • • • • • •

♦R hopalonem a v e la tu m ............ • X X X • X X • • X X X X •
♦Aegina c i t r e a .............................. • X X X • X X ( X ) • X • X X

A glaura  h e m is to m a .................. • ( X ) X X • X X • • X X X X •
L iriope t e t r a p h y l l a .................. • X X X • X X • • X X X X •
G eryonia p ro b o sc id a lis ............ • ( X ) X ( x ) • X X • • • X X X •
Solm undella b ite n tac u la ta  . . . • ( X ) X X X X • ( X ) X X X

C unina g lo b o sa ............................ • ( X ) X X • • • • • E • • SE •
A g lan tha  in te rm e d ia ................ • • E • • • • • • • • • • •
A eginura b e e b e i .......................... • • E • • • • • • • • • • •
P etasie lla  a sy m m e tr ic a ............ • • W • • • • • • • • • • •
Solm aris rh o d o lo m a ................... • • X X • • • • • • • • • •
Solm aris l e n t i c u l a ..................... • • W • • X • • • • • • • •
A m phogona p u s i l la ................... • • W • • W • • • • • • • •
A m phogona a p s te in i ................. • • X • • X • • • • • • •
P eg an th a  t r i l o b a ....................... • • X X • X • • • • • X X •
P e g an th a  c la r a ............................ • ( X ) X X • X X • • X • X X •

P e g an th a  l a e v i s .......................... • X X • • X X • • ( X ) • X X •
P eg an th a  m a r ta g o n ................... • ( X ) X X X X • • • • X X

♦Solmissus m ash a lli..................... • • X X • X X • • X • X X •

C unina o c to n a r ia ........................ • • X X • X X • • • X X •

C unina fru g ife ra .......................... • ( X ) X X • X X • • • • X X •

C unina p e re g rin a ........................ • • X X • X X • • • • X X •

C unina d u p lic a ta ........................ • • X • • X X • • • • X X •

♦Sm inthea e u ry g a s te r ......................... • • X X • X • • • ( X ) X X X •

♦Persa in c o lo ra ta .......................... • • . w • E • • • • X X X •

Pan tachogon  s c o t t i ............................ • • • • X • • X • • • • •

3 13 25 17 3 20 14 3 2 11 8 18 18

«
c H e te ro tia ra  anonym a . . . . . X X . • W • • . . • W E •

"3 P an d ea  c o n ic a ..................... • X X W • X W • • • X X X •
a.o C ytaeis t e t r a s t y l a .............. • . X . • X • • • • X X • •
—3 B ougainvillia  p la ty g as te r . • • W • • X W • • • • X • •

* E u ry b a th ic  species.

w aters, w hile all the o thers, including Rhopalonema velatum, have a well m ark ed  n o rth ern  lim it o f d istribu 
tion a t abou t 35-38° N. right across the no rthern  Pacific, i. e. in  the w ater m ass of the N orth Pacific C urrent 
(see the m ap , fig. 367).

The Pacific W arm -W ater Regions.

The vast m ajority of the 34 species recorded  from  these w aters occur right across the w arm  parts  of the 
ocean, in  eastern as well as in w estern parts, only som ew hat differing in  their n o rthw ard  an d  southw ard  
extension, and  w ithout exception these species are w idely d istribu ted  in the w arm  parts o f the In d ian  and  
Atlantic Oceans.
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Some rem ark s should  be m ade on seven species w ith  m ore or less restricted areas o f d istribu tion . Aglantha  
intermedia an d  Aeginura beebei have been found only in the easternm ost p a rt o f the Pacific equato rial w aters, 
the latter in only one locality (P an am a). Petasiella asymmetrica, Solmaris lenticula an d  Amphogona pusilla 
only occur in the w estern tropical Pacific w aters and  in a few scattered localities in the Ind ian  Ocean. Solmaris 
rhodoloma and  Amphogona apsteini are fairly  com m on in  the w estern tropical Pacific an d  have been found 
in a few localities in the E ast Pacific. Am ong the seven species listed here only one, Amphogona apsteini, is 
recorded  from  the Atlantic, viz. in the G ulf of G uinea, and  none o f the seven species has been found in  the 
M editerranean.

Persa incolorata, w hich is eurybathic, is w idely d istribu ted  in the Atlantic and  the M editerranean and  re 
corded  from  only two Indo-Pacific localities, South-E ast A ustralia and  the Sunda Strait.

The Indian Ocean W arm -W ater  and  Temperate-W ater Regions.

T here is no characteristic difference betw een the w arm -w ater and  the S o u t h - T e m p e r a t e  fau n as of 
m edusae in the Pacific O cean (see T ab le  X). W ithout exception all the epipelagic T rachy- an d  N arcom edusae 
occurring in  these w aters are widely d istribu ted  in the Pacific as well as in  the A tlantic oceans, m ainly  in their 
w arm er parts.

The three species recorded  from  the A n t a r c t i c  R e g io n  in the Pacific an d  Ind ian  Oceans are w idely 
d istribu ted  in  the oceans and  are only occasionally d ispersed into antarctic  w aters. F inally , Pantachogon 
scotti should  be m entioned. It is a pu re ly  an tacrtic  m edusa, p resum ably  c ircum po la r; it is recorded  from  the 
Ross Sea in the Pacific, Queen M ary L and  in the Ind ian , and  the W eddell Sea in the Atlantic sector of the A nt
arctic Continent.

Epipelagic, Oceanic Leptolina.

As briefly m entioned above (p . 175), a few species of A nthom edusae and  L eptom edusae are so w idely 
d istribu ted  in the central parts  of the oceans, far from  the coasts, th a t they should  be designated as “ partly  
oceanic” an d  exposed to the sam e curren ts an d  physical conditions as the T rachylina. In the epipelagic zone 
th is applies to four species (see T able X). All o f them  m ay p resum ably  posses sessile hydroids belonging to 
the shelf areas. As far as two o f the species are concerned, their ability to sp read  is due to the production 
o f m edusa-buds on  the m an u b riu m  of the m ed u sa ; this applies to Cytaeis tetrastyla  and  Bougainvillia p la 
tygaster; bo th  are alm ost generally  d istribu ted  in  the w arm  p arts  of the Atlantic and  Ind ian  oceans, Cytaeis also 
right across the Pacific, w hile B .pla tygaster  has not been found fu rther east th an  at the Fiji Islands, 180°. The 
two other species, Heterotiara anonym a  and  Pandea conica, have no m edusa-buds, their partly  oceanic d istri
bution m ay either be due to a com paratively  long pelagic life or to transporta tion  of their unknow n polypoid 
stages by drifting objects. Both are w idely d istribu ted  in  the w arm  parts of the A tlantic an d  Ind ian  oceans; 
Heterotiara anonym a  also occurs off the coast of Peru  and  in  the boreal p a rt o f the North Pacific (see above, 
p . 140). Pandea conica has been collected in  several localities in  the N orth Pacific, partly  near J a p a n  and  near 
C alifornia, b u t also abou t m idw ay betw een these d istan t areas, adults as well as a shoal o f young stages, thus 
in the w ater m ass of the N orth Pacific C urrent (see p .153). The A nthom edusa Euphysora furcata, w hich is eu ry
bath ic  and  m ay be found in coastal w aters as well as in open sea areas, has been m entioned am ong the “ slope 
species” (p . 174).

The bathypelagic zone.
T able  X I.

Among the 40 species listed in  T able XI as m any  as seven m ay be designated as eurybath ic  (m ark ed  w ith 
an  *) and  are also included  in  T able X. The occurrence o f the rem ain ing  species is norm ally  restricted to the 
in term ediate  and  deep w ater m asses below the epipelagic zone, i. e. at dep ths exceeding 150-250 m , though 
som e of them  m ay occasionally be m et w ith a som ew hat higher levels, indicating upwelling of w ater from  the
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Table XI. O ceanic bathypelag ic species.
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♦Aeginopsis l a u r e n t i i .............................. X • • • • • • X • • • •
♦A glantha d ig i t a le ................................... X X N N • • • X N N • •

C rossota n o rv e g ic a ................................ • • • • • • • X • • • •
B o try n em a e llin o rae .............................. • • • • • • • X • • • •
C rossota ru fo b ru n n e a ............................ • • N • • • • N N • •
C olobonem a ty p ic u m ............................ • • X • • • • • • • • •
Colobonem a ig n e u m .............................. • • X . • W • • • • • •

C hrom atonem a h e r tw ig i ..................... • • • . • N • • • • • •

A g lan tha  e la ta ............................................ • • • S • • • • X • • •
♦Aegina c i t r e a ............................................ • X X • X • X X •
♦Solmissus m a r s h a l l i .............................. • • X X • X • • X X • •
♦R hopalonem a v e la tu m .......................... • • X X • X • • X X • X

♦Sm inthea e u r y g a s te r ............................ • • X S • X • • X X • X

♦Persa in c o lo r a ta ..................................... • • • S • E • • X X • X

Solm issus in c isa ....................................... • X X X • X • • X N • •
A eginura g r im a ld ii ................................ • X X X • X • • X X • •
R hopalonem a fu n e ra r iu m ................... • • X X • X • • X N • •
Colobonem a se riceu m ............................ • • X X • X • • X X • •
H alitrephes m a a s i ................................... • • X X • X • • X X • •
H alicreas m in im u m .............................. • X X X • X X • X X X •
C rossota b r u n n e a ................................... • . X X X X • X S X •
P an d ea  r u b r a ............................................ • X N • • X X • X X X •
B o trynem a b ru c e i ................................... • X • s • X X • X X X •
P an tachogon  h a e c k e l i .......................... • X • X X X • X X X •
H aliscera bigelow i................................... • • X s • • • • X • • •
T etro rch is e r y th ro g a s te r ..................... • • X S • • • • X • • •
B y th o tia ra  m u r r a y i .............................. • • • S • X . • X • •
A n n a tia ra  a ffin is..................................... • • • S • X • • X X • •
A m phogona a p ic a ta ............................... • • • S • w . • X S • •
C rossota a lba  ............................................ • • • X • • • • X . • •
Pan tachogon  m ili ta re ............................ • • • • • • • • X • • •
R anson ia  k r a m p i ................................... • • • • • • • • X . • •
H aliscera  c o n ic a ..................................... • • • • X • X S X

T ia ran n a  r o tu n d a ................................... • • • • • o X X X X • •
C hrom atonem a ru b ru m ........................ • • • • • • X X X X X •
H aliscera  ra c o v itz a e .............................. • • y-̂ • • • • S X •
A rc tapodem a a m p la .............................. • • • • • X • X S X •
A rctapodem a a n ta r c t i c a ..................... • • • • • X X • • S X •
A rctapodem a a u s tra l is .......................... • • • • • X X • • • • •
E u p h y so ra  g ig a n te a ............................... • • • • • • • • s s X •

2 9 18 25 5 23 12 6 31 26 12 5
28 26 33

♦ E u ry b ath ic . 30 36

deep strata . Owing to inexact knowledge of the actual depths at w hich  the an im als are cap tu red , a distinction 
betw een an  up p er and  a low er bathypelagic fauna  cannot be m ade. Some bathypelagic an im als a re  able to 
ascend or descend actively to other levels, b u t the m edusae are not “good sw im m ers” , so their vertical m ove
m ents are generally due to physical conditions. G eographically the configuration o f the bottom  of the oceans
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consists of a num ber of deep depressions or basins, separated  by m ore or less com plex ridges; if the d is trib u 
tion of the bathypelagic H ydrom edusae is plotted for com parison  w ith e. g. the 3000 m  bathym etrical curve 
it appears that they all occur above the ridges as well as over the basins w ith depths exceeding 3000 m, 
and  across these ridges there is free com m unication , except w ith the arctic basins, betw een the w ater m asses 
of the oceans.

The hydrograph ical conditions in the bathypelagic zone are ra th e r un iform  w ithin extensive areas, and  the 
c irculation is slow. Two cold-w ater areas, arctic and  antarctic, an d  a w arm -w ater region can be distinguished.

In the p ap e r on  the Atlantic H ydrom edusae ( K r a m p  1959 a) the “ w arm ” region w as subd iv ided  in o rder to 
notify a no rthern  and  a southern  tem perate ( “ b o rea l” ) region, and I have felt inclined to do the sam e in  the 
present paper, m ainly  because a considerable n u m b er of the species belonging to the w arm , deep w ater in 
the Pacific Ocean seem to be absen t in the no rthern  p art of this ocean; there is reason  to believe, however, 
th a t this is m erely due to lack  o f know ledge.

F or fu rther in troducto ry  rem arks, see the p ap e r on “ T he H ydrom edusae o f the Atlantic Ocean an d  ad ja 
cent w aters” in the D ana-R eport No. 4 6 ,  K r a m p  19 5 9  a .

The Arctic Deep-Sea Region.
T he deep-w ater areas a ro u n d  the N orth Pole are divided into four basins w ith  depths exceeding 2000 m 

and  separated  by shallow  ridges (see the m ap . fig. 356). Baffin Bay between the no rthern  p art of B affinland 
an d  G reenland is effectively cut off from  the Polar Sea by narrow  straits betw een N orth G reenland an d  the 
arctic C anadian  islands; the Norw egian Sea betw een N orw ay an d  E ast G reenland com m unicates w ith  the 
Polar Sea through a narrow  strait w ith dep ths of less than  1000 m ; the central Polar Sea itself is d iv ided into 
two alm ost equal p arts  by  a narrow  ridge from  E llesm ere L an d  across the no rth  Pole tow ards the New Sibe
r ian  Islands. Two species of H ydrom edusae, Aglantha digitale and  Aeginopsis laurentii, occur in  these deep 
basins. Both of them  are, how ever, eu rybath ic  and  have a circum polar d istribu tion  in the u p p er an d  in te r
m ediate strata , Aglantha  penetrating  ra th e r fa r into boreal w aters, w hile Aeginopsis is pure ly  arctic (see above, 
p. 175). Up to now no other H ydrom edusae have been collected in the arctic basins north  o f Asia an d  A m erica, 
but two decidedly bathypelagic species are recorded  from  the “ A tlantic” sector of the arctic region, Crossota 
norvegica in the Norw egian Sea and  Botrynem a ellinorae in the Norw egian Sea and  Baffin Bay.

The W arm -W ater Region.

Since there are only five A tlantic (besides one M editerranean) bathypelagic species, w hich  have not been 
found in Indo-Pacific w aters, these species are included  in  Table XI, w hich thus com prises 40 species; it is 
seen from  the table th a t the m ajority  occur in  all o f the three great oceans, w hich is fu rther discussed below.

W hile in  the A tlantic the vast m ajority  o f the bathypelagic species in the w arm -w ater region are d istribu ted  
northw ards to the subm arine  ridges separating  the region from  the two cold-w ater basins (o r nearly  so), 
several Pacific species are apparen tly  absen t in the no rthern  p art of th a t ocean ; som e of them  are ra re  species, 
w hich  should  be left out o f the discussion, b u t a n u m b er o f com m on an d  w idely d istribu ted  species w hich, 
w ith  one exception, occur in  the trop ical belt, have also been found along the A leutian an d  K urile Islands 
b u t in  no other p arts  o f the no rthern  Pacific; they are listed in  T ab le  XI in a separate colum n “ north  o f abou t 
40° N ” . Crossota rufobrunnea does not occur in  trop ical regions, b u t is a w ell-m arked  northern  species in the 
Pacific as well as in  the A tlantic; the o ther species in  this colum n occur in the tropical belts in all th ree oceans. 
The only two species w hich in the Pacific have been found around  the 40° no rthern  latitude as well as in the 
tropical belts, are the w idely d istribu ted  Rhopalonema velatum  and  Solmissus marshalli, w hich are eurybath ic. 
T he ap p a ren t absence of any other bathypelagic H ydrom edusae in  an  extensive p art o f the n o rth ern  Pacific 
is p ro b ab ly  due to insufficient investigations across this p a r t of the ocean, w hile the ranges along the A leutian 
an d  K urile Islands have been explored by A m erican an d  R ussian  expeditions. U nfortunately , m ost o f this 
collecting was done by  vertical hau ls, giving no in fo rm ation  o f the depth , at w hich  the an im als w ere cap tu red , 
so no conclusions m ay be d raw n  concerning a possible upwelling of w ater from  the deep strata.

23*
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As far as the other parts of the w arm  deep-w ater region are concerned, it is advisable to distinguish between 
the occurrence in  the eastern  or w estern areas, and  also, in som e cases, to notify w hether a species is recorded  
only from  the northern  or from  the southern  parts. The expeditions by  the “ D ana” and  the “ G alathea” have 
contribu ted  m uch to o u r knowledge o f the d istribu tion  o f these an im als in  the Ind ian  an d  Pacific oceans.

Som e species, recorded  from  only one or a few, scattered localities, should  be om itted from  the discussion. 
Colobonema typicum  ( M a a s  1897, not 1905) w as found  off the Pacific coast of Central A m erica an d  has also 
been recorded, erroneously, from  Jap a n , the P hilippines an d  B erm uda, at a tim e w hen it was considered 
identical w ith C. sericeum (see K r a m p  1947 p. 19). Colobonema igneum  V a n h o f f e n  w as described from  deep 
sea no rth  o f M adagascar, found n ea r the Galapagos Islands in eastern Pacific by  the “ D ana” ( K r a m p  1965 
p. 121, considered a valid  species). Chromatonema hertw igi ( V a n h o f f e n ) ,  taken  only between the N icobars 
an d  Ceylon. Arctapodema macrogaster ( V a n h o f f e n ) ,  in  the central p a rt o f the In d ian  Ocean is p ro b ab ly  
identical w ith A. australis ( V a n h o f f e n ) .  Aglantha elata ( H a e c k e l )  in two w idely separated  localities: near 
the w est coast of Africa and  n ea r T asm ania .

As m entioned above (p .179), the configuration of the bottom  of the oceans does not present any  effective 
b arrie rs  preventing free com m unication o f m eso- an d  bathypelagic m edusae betw een the different parts of 
the oceans except the bridges separating  the arctic basins from  the w arm -w ater regions in  no rthern  Atlantic 
an d  no rthern  Pacific. M oreover, the conditions o f tem peratu re  and  salin ity  are ra th e r un iform  w ithin extensive 
areas o f the deep-sea; accordingly a division o f the deep-sea areas into “ regions” , s im ilar to the regions in 
the epipelagic zone, seems superfluous. Even the com m unication betw een the three oceans south  of the conti
nents is independen t of the configuration of the sea-bottom . The p la teau  south-east o f South Am erica, su rro u n d 
ing the South Shetlands an d  South O rkneys and  other groups o f islands, m ight be expected to p revent a com 
m unication  betw een the South Atlantic and  the South Pacific but, as a m atter o f fact, several species have 
been collected above this p lateau , w hich, accordingly, cannot explain  the absence of m ost o f these species 
in  the southern  Pacific. Special attention should , how ever, be p a id  to the w ater m asses su rround ing  the A nt
arctic Continent, w hich are d iscussed below. In the following account, as well as in  T ab le  XI, considerations 
of com parison  betw een the Indo-Pacific and  the A tlantic bathypelagic fauna  is included.

O bviously the e u r y b a t h i c  species have particu la rly  easy conditions for being extensively d istributed. 
Among the five eurybath ic  w arm -w ater species listed in T able XI four have a circum global d istribu tion ; 
they are alm ost generally  d istribu ted  in the Atlantic, from  north  to south ; Aegina citrea, Solmissus marshalli 
and  Rhopalonema velatum  also occur in the n o rth ern  Pacific, while Sm inthea eurygaster has not been found 
fu rther no rth  than  in  the Gulf o f P anam a in  the Pacific; Persa incolorata is w idely d istribu ted  in the Atlantic, 
bu t seems to be ra re  in  the Ind ian  Ocean (only  found  near Jav a ) an d  in the Pacific (south-eastern  A ustralia). 
T hree o f these species also occur in the M editerranean. Even am ong the eurybath ic  m edusae, there is thus 
a lim it for a w orld-w ide d istribution, and hard ly  on account o f the physical conditions of the w ater m asses ; 
a lread y  here a d im inution  o f the fauna  from  Atlantic w aters eastw ards is indicated  (see below ).

T he following p r e d o m i n a n t l y  b a t h y p e l a g i c  species have a circum global d istribu tion  in the w arm  
areas. All o f them  are w idely d istributed in the A tlantic Ocean and  are also m ore o r less com m on in the In 
d ian  and  Pacific O ceans: Solmissus incisa (ap p aren tly  ra re  in the In d ian  Ocean bu t com m on in no rthern  
and  eastern  Pacific), Aeginura grimaldii, Rhopalonema funerarium , Colobonema sericeum, and Halitrephes 
maasi; none of these has been found in the antarctic  or suban tarc tic  areas, w hile the following five species 
occur in antarctic w aters: Halicreas m inim um  (a lm ost generally  d istribu ted  in all th ree oceans), Crossota 
brunnea  (w idely d istribu ted  in  the southern  hem isphere, never found  no rth  of 10° N. except in one locality 
in sou thern  J a p a n ) , Pandea rubra, Botrynem a brucei, and  Pantachogon haeckeli (the th ree latter species occur 
in the no rthern  Pacific, bu t have not been found in the w arm  p arts  o f the eastern  Pacific). Haliscera bigelowi 
and  Tetrorchis erythrogaster occur in the A tlantic Ocean and  are fa irly  com m on in the eastern Pacific off 
the South-A m erican coast, also recorded  from  New Z ealand but app aren tly  absent in the Ind ian  Ocean, 
w hich  m ay  be accidental.

T here are thus 12 bathypelagic species w hich m ay be term ed circum global in the w arm  region. T he follow
ing four species, how ever, w hich  are widely d istributed in the A tlantic, a re  ra re  in the Ind ian  Ocean, an d  in
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the Pacific only found in  the surroundings of New Z ealand: B ythotiara m urrayi, Annatiara affinis, Amphogona 
apicata, and  Crossota alba (th is latter also found near Jap a n ).

In  this connection it m ay be m entioned that two species, Pantachogon militare and  Ransonia kram pi, are 
recorded  from  several localities in the eastern  tropical Atlantic, off the west coast of Africa, b u t not found in 
Indo-Pacific w aters. Besides these only one pu re ly  Atlantic species of bathypelagic H ydrom edusae, Euphysora  
gigantea  is know n, and  it belongs to the south-w estern corner of this ocean and  is discussed u n d er the an t
arctic fauna. The rem aining species all occur in  the w aters near the Antarctic C ontinent; som e of them  are 
w idely d istribu ted  in  the Atlantic O cean, b u t w ithin Indo-Pacific w aters they arc not, or only very sporadically , 
recorded  from  som ew hat w arm er areas.

SUB-ANT. 
WATER -

D EEP WATER

WATER

Fig. 362. Schem atic represen tation  of th e  cu rren ts and  w ater m asses oí the  A n ta rtic  region and  th e  d istribu tion
of tem p era tu re  (from  “ The Oceans” ).

The Antarctic Deep-Sea Region.
In earlier papers the m edusan  fauna of the antarctic and  subantarctic  w aters has been dealt w ith, m ainly 

in  the “ Discovery R eports” ( K r a m p  1957 pp. 98-104 and  p. 106), w ith additional records in  the reports 
of the B a n z a r  E xpedition ( K r a m p  1957 b) an d  in  som e degree in  the “ D ana R eports” ( K r a m p  1959a p p .235— 
238, 251-252, 260-262 and  269). Since no new  records arc available, and  neither the “ D ana” nor the “ G ala
th ea” app roached  these southern  latitudes, I restric t myself, in the present paper, to give a b rie f general 
survey of the occurrence of bathypelagic H ydrom edusae in the w aters a round  the A ntarctic Continent. The 
neritic form s w ere discussed above (pp . 147-149, the oceanic epipelagic species p. 177).

In contradistinction to the arctic basins the w ater m asses of the deep-sea w ith  their contents of m edusae 
and  other pelagic organism s have free adm ission tow ards the slope of the A ntarctic Continent, an d  the south
w ard  d istribution  of the bathypelagic m edusae depends only on the sensibility of each single species to the 
g radually  decreasing tem peratures. M oreover the configuration of the sea-bottom  does not prevent a free 
com m unication a ro u n d  the continent, or slightly so for the species living at the greatest depths. The w ater 
m asses su rround ing  the continent, how ever, are partly  of antarctic, partly  of oceanic origin, as illustrated  in 
the w ell-know n block-d iagram  in “ T he O ceans” , p. 620, here reproduced  in  fig. 362. We m ay try  to elucidate 
to w hich  of the w ater m asses the various species do belong and  trace their w ays of d ispersal, b u t to divide 
the deep w ater m asses into an  an tarctic  and  a suban tartic  (o r an tiboreal) “ region” as I did before (in  the 
“ D an a” R eport pp . 260-262) is inadequate.
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Fig. 363. 4  Halil • -  Tiaranna rotunda. f  Chromatonema rubrum.

T he th irteen  species of bathypelagic H ydrom edusae, w hich up  to now have been recorded  from  the an t
arctic deep-sea region, m ay be divided into three groups (see T able XI and  the m aps, figs. 363, 364), according 
to their fu rther d istribution. Almost all of them  occur in  the A tlantic and  Ind ian-O cean  sectors of the area, 
w hile only five species have been found in  the Pacific sector w hich, however, is insufficiently investigated. 
For details see the “ D iscovery” p ap e r quoted  above.

A. Species w ith  an  extensive d istribution in  the w arm  deep w ater in  all the three oceans: Halicreas m in i
m um , Botrynem a brucei, Pandea rubra, Pantachogon haeckeli, and  Crossota brunnea  ; they all occur in  the 
Atlantic sector and  along a considerable p art of the continental slope of the Ind ian-O cean  sector, and  the two 
last m entioned species have also been found in  one locality in  the Pacific sector, 69° S., 126° E ., in  a hau l 
from  a dep th  of 1000 m  ( “ D iscovery” ).

B. T hree species w ith an  extensive d istribu tion  in  the A tlantic O cean, b u t unknow n in  the w arm -w ater 
regions of the Ind ian  and  Pacific oceans (m ap , fig. 363) : Haliscera conica, T iaranna rotunda  and  Chromatonema 
rubrum. The first m entioned species, Haliscera conica, m ain ly  belongs to in term ediate w ater layers and  occurs 
in the M editerranean and  along the west coast of Africa. It has been collected in  several localities a round  the 
Scotia Sea area in  the south-w estern A tlantic an d  also in  the Pacific Antarctic Basin west of G raham  L and , 
besides in  several localities in  the Indian-O cean  sector of the an tarctic slope region. T he two other species 
of this group are distinctly bathypelagic, w idely d istribu ted  in  the deep p arts  of the A tlantic from  G reenland 
w aters southw ards, Tiaranna  to the northern  slope of the South Georgia p lateau , Chromatonema  into the 
W eddell Sea, and  both  have been collected in  deep h au ls  in  the In d ian  A ntarctic Basins, partly  ra th e r near 
the continental slope, b u t in  the “ w a rm ” deep w ater (see the b lock diagram ), b u t they  have not been found 
in  the Pacific sector, and  none of them  has extended its d istribu tion  no rthw ards in  the In d ian  and  Pacific 
oceans. If  their occurrence in  the In d ian  an tarctic sector is due to im m igration from  the A tlantic Ocean, their 
fu rther penetration  into the Pacific m ay, in  this p a rticu la r case, possib ly  have been prevented by the Ind ian  
Antarctic Rise south of A ustralia acting as a b lockade for these p ronounced  deep-sea m edusae, though their 
ap p a ren t absence in  the Pacific sector m ay perh ap s be due to insufficient know ledge of the South Pacific fauna.

The species m entioned above as belonging to groups A an d  B undoub ted ly  are inhab itan ts  of the “ w arm  
deep-w ater region” of one or m ore of the oceans, w hence they have sp read  into the an tarctic region following 
the influx of these w ater m asses tow ards the continental slope (see the block d iag ram ); from  their dom inance 
in  the A tlantic Ocean it can  be concluded th a t all of them  are of A tlantic origin, being m ore or less 
successful stragglers in the o ther oceans.

C. The th ird  group of species have a p redom inan tly  southern  d istribution in  or n ea r the antarctic region,w hence, 
how ever, they penetrate m ore or less northw ards into the oceans. There are five species; they behave in  dif-
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Fig. 364. é  Arctapodema ampla. • -  Arctapodema antarctica. f  Arctapodema australis. - •  Euphysora gigantea.

ferent w ays, an d  none of them  is know n from  any  great n u m b er of localities. Haliscera racovitzae is not strictly 
bathypelag ic; it w as first described from  B ellinghausen Sea in south-eastern  Pacific near the coast of G raham  
L and , and  it occurs in  the W eddell Sea; the “ D an a” has taken  it east and  west o f New Z ealand ( K r a m p  1965 
p. 108), an d  a specim en w as found  n ea r the coast o f Chile (b y  a m istake not m entioned in  m y recent papel
ón m edusae from  the coast of Chile, K r a m p  1966). The species o f the genus Arctapodema have given rise to 
m uch  doub t and  discussion (see the m ap , fig. 364); there are p rob ab ly  only three species, all o f them  occurring 
in antarctic  w aters (see K r a m p  1957 a p . 55). Arctapodema ampla is recorded from  a locality in  the Ind ian  
sector, abou t 90° E. near the coast of the continent, it occurs in the Pacific sector west of G raham  L an d , and  
in  the W eddell Sea in the South Atlantic, w hence its d istribu tion  is extended to som e localities at abou t the 
latitude o f 55° S. south  of Africa, p ro b ab ly  also to equato rial w aters betw een Africa an d  South A m erica; 
two records from  the M editerranean, how ever, seem  doubtful. Arctapodema antarctica  is recorded  from  deep 
w ater n ea r South Georgia an d  the South Sandw ich Islands an d  from  the Ind ian  sector of the antarctic  region 
an d  also from  a locality in  the central p a r t o f the In d ian  Ocean betw een A ustralia and  South A frica. F inally  
Arctapodema australis has been found in  only two localities, abou t 90° E. near the A ntarctic C ontinent 
an d  abou t 30° S. an d  in  70° in  the In d ian  Ocean. The A nthom edusa Euphysora gigantea, w hich is strictly 
bathypelagic, is restricted to the South Atlantic, the W eddell Sea and  the Scotia Sea, but w as also found 
in  a locality fu rther north , abou t 35° S., 19° W . In m y p ap e r on the “ D iscovery” m edusae ( K r a m p  1957 a 
p. 6), w here this species w as first described, I expressed the view that the specim en from  this locality 
w as taken  in  the layer of antarctic  in term ediate  w ater, w hich flows northw ards below  the w arm er subant- 
arctic w ater.

W hile the species o f groups A an d  D undoubted ly  are of oceanic, and  p resum ab ly  of Atlantic, origin and 
should  be regarded  as im m igrants in an tarctic  w aters, the latter five species, group C, are original inhab itan ts  
of the w aters ad jacen t to the A ntarctic Continent, b u t all of them  have extended their d istribution  m ore or less 
northw ards into the w arm  w ater region o f one or two o f the oceans. Since the exact depth , at w hich  the speci
m ens w ere cap tured , is not stated, it is difficult to decide w hether they belong to the antarctic bottom  w ater 
o r to the slightly w arm er “ deep w ate r” w ith  tem peratu res above 0° C. As, how ever, in  all instances, w here 
d a ta  are available, they w ere collected together w ith  w arm -w ater species, as Halicreas m inim um , Pantachogon  
haeckeli and  Colobonema sericeum, their h ab ita t is p resum ably  the layer of “ w arm  deep w ater” above the an t
arctic bottom  w ater. A strictly antarctic  bathypelagic fauna  o f H ydrom edusae does no t exist, and  no ba thy 
pelagic species o f H ydrom edusae are  endem ic in antarctic w aters.

T he specim ens of Haliscera racovitzae an d  Arctapodema ampla  taken  in the Pacific sector n ea r G raham  
L an d  are p robab ly  derived from  the Scotia area in  South A tlantic through the D rake S trait; the populations
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of Arctapodema ampla  an d  antarctica in the In d ian  sector m ay be derived from  the South  Atlantic following 
the sam e eastw ard m ovem ent along the continental slope as the species o f groups A an d  B.

T he analysis given o f the fauna of bathypelagic H ydrom edusae confirm s the statem ent above (p . 179) that, 
w ith exception of the arctic basins, there is free com m unication  betw een the deep w ater m asses w ith their 
contents o f m edusae.

T he total num ber of bathypelagic species (including  eu rybath ic) o f H ydrom edusae listed in T ab le  XI 
am ounts to 40, of w hich 30 w ere found in the Pacific Ocean, 26 in the Ind ian , and  36 in the Atlantic w ith ad ja 
cent w aters; there are accordingly 10 species w hich w ere not found in the Pacific, 14 species unknow n 
in the Ind ian  Ocean, and  only four w hich are not recorded  from  the A tlantic; these a re  ra re  species each of 
them  being tak en  in  only 1-3  localities in the o ther oceans, w hile the three pure ly  A tlantic species w ere all 
found  in  several localities. T here  is accordingly a distinct un iform ity  in  the com position of the bathypelagic 
fauna  of m edusae in the three great oceans, and  a clear p redom inance o f the Atlantic fauna. As far as the 
H ydrom edusae are concerned we m ust contrad ict Stiasny  (1931 p. 137) th a t “ die frühere  Auflassung der 
E inheitlichkeit der T iefseefauna (ist) als ü berw undener S tandpunk t zu betrach ten ” .

O ne bathypelag ic species, Solmissus albescens, is endem ic (a n d  very com m on) in  the M editerranean ; the 
five o ther bathypelag ic species occurring  in the M editerranean an d  listed in T ab le  XI occur in all th ree 
g reat oceans.

C O N C L U D I N G  R E M A R K S
In  the preceding I have given faunistic descrip tions of the various parts o f the Indo-Pacific w aters and 

tried  to correlate the occurrence of the species and  the com position o f the fauna w ith hydrograph ical conditions 
and  the d irections of currents. The m ost im portan t p roblem s o f zoogeography are, how ever, to trace the origin 
of the species and  determ ine how  their present time d istribu tion  w as attained. It is true , how ever, that m any  
geographical areas are insufficiently explored, so that fu ture investigations m ay reveal species in unexpected 
localities. U ncertainty in the identification o f the species m ay change our views; I w a n t  to  s t r e s s  th e  
im p o r t a n c e  o f t a x o n o m ic  w o rk  a s  a b a s i s  fo r  b io lo g y  a n d  e c o lo g y .

O ur attem pt to trace the w ays of d ispersal of these pelagic an im als over great distances becom es easier, 
w hen a species has a continuous d istribu tion  agreeing w ith ou r knowledge of the curren ts and  other hyd ro g ra
phical conditions; explanations are m ore difficult, w hen the d istribution o f a species appears to be d isconti
nuous; in  som e cases this is sim ply due to insufflent know ledge o f the actual occurrence of that species, and 
therefore species, recorded from  only a few, scattered localities, should  be left out o f the discussion; bu t in 
other cases a discontinuous d istribu tion  should be regarded as an  established fact, and  in such cases w e m ust 
agree w ith E kman in his concluding rem ark  (1953 p. 374) that “ biogeography . . . m ust also proceed h isto ri
cally” .

Such problem s were discussed in m y p ap e r on the A tlantic H ydrom edusae; w ith our present increased 
know ledge o f the Indo-Pacific fauna special attention can  be given to the in terchange betw een the faunas 
o f the Atlantic and  the Ind ian  an d  Pacific Oceans, an d  it is n a tu ra l to com m ence w ith  the oceanic faunas, 
for w hich  the conditions are less com plicated th an  for the neritic forms.

T h e  o c e a n ic ,  b a t h y p e l a g i c  f a u n a  (see T able X I) consists o f 40 species, one o f w hich is endem ic 
in the M editerranean. W ith  exception of the arctic basins (w ith  th ree  endem ic species) there is free com m uni
cation betw een the deep w ater m asses in the oceans, the ridges betw een the deep basins being surm ountab le  
for the m edusae w hile drifting w ith the slowly moving curren ts in the deep w ater m asses. All o f the five eury
bathic w arm -w ater species listed in the table have a continuous d istribution . The species occurring in an t
arctic and  suban tarctic  w aters likewise have a continuous d istribution  from  south-w estern A tlantic eastw ards, 
bu t m ost o f them  are still unknow n in  the Pacific. T he d istribu tion  of the truly bathypelagic species is con 
tinuous in alm ost all instances, but several of them , though occurring in the w estern parts o f the Pacific,



1 8 5

90° iso3 60°

150° W.120° 90°

Fig. 365. D istribu tion  of Halitrephes maasi.

have not been found in  East-Pacific w aters; the ap p a ren t absence of th ree species in  the Ind ian  Ocean is 
p resum ab ly  due to lack  of knowledge, since they  occur in the Pacific as well as in  the Atlantic. Only three 
species are unknow n outside the Atlantic. No subm arine  barriers , except those bordering  the arctic basins, 
have prevented the m edusae living in  the deep w ater m asses from  extending their d istribution throughout 
the oceanic basins, so form er geological structures and  form ations m ay be left out of consideration. N ever
theless, the historical po int of view shou ld  be considered. The bathypelagic m edusan  fauna seems to be an 
ancien t fauna, since no less th an  ten  g e n e r a  of H ydrom edusae are endem ic in the bathypelagic zone, having 
no representatives in  the u pper w ater layers; the bathypelagic genera and  species have h ad  plenty of tim e to 
extend their d istribution over great areas, and  w ith one exception (Ransonia) all of the ten endem ic genera 
are represen ted  in all the three great oceans. Some species p robab ly  arose in antarctic regions, p resum ably  
in the Atlantic parts, w hence they are still spreading  northw ards and  eastw ards; all tends to show th a t the 
A tlantic O cean has been the centre of origin of the bathypelagic fauna of H ydrom edusae (see above p. 182), 
w hence their d istribu tion  gradually  w as extended to the other oceans, bu t several species have not yet accom p
lished their m igration. The d istribu tion  of Halitrephes maasi m ay  serve as a typical exam ple (fig. 365).

These considerations are in  good accordance w ith  the statem ent by S v e r d r u p  (1940, in  B a n z a r e  Rep. 
vol. III, P. 2 ): “ In  the Ind ian  and  the Pacific Oceans the deep w ater and  the bottom  w ater are renew ned 
very  slowly by adm ix tu re of A tlantic deep w ater and  A ntarctic bottom  water. T he stratospheric layers of the 
Ind ian , and  especially the Pacific O ceans, are alm ost m otionless as com pared  to the corresponding layers in 
the Atlantic O cean . . . w ater m asses of A tlantic origin are added  to the Antarctic c ircum polar flow, from  w hich 
the deep w ater an d  bottom  w ater in  the In d ian  and  Paciffc Oceans are slowly renew ed . . . ” Once again the 
occurrence of m edusae has proved  to be valuab le  in  corroborating  hydrograph ical views.

T h e  o c e a n ic  e p i p e l a g i c  f a u n a  (T ab le X and  pp. 175-177) is exposed to considerable varia tion  of hy 
drographical conditions, w hich  m ight be supposed  to establish  in surm ountab le  b arriers  to the d istribution 
of the species. T able X contains 34 species occurring in Indo-Pacific w aters, 11 species unknoAvn in  the Indo- 
Pacific increases the total n u m b er of oceanic epipelagic species to 45, am ong w hich 26 are com m on to the 
Atlantic an d  the Indo-Pacific w aters, and  alm ost all of these have a continuous distribution.

D ana-R eport  No. 72,1968 24
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Fig. 366. Epipelagic species w ith restric ted  d istribu tion . 4  Solmaris d  Solmaris flavescens. "• Pegantha rubiginosa.corona.

•  Aglantha intermedia. • -  Petasiella asymmetrica. -*  Solmaris lenticula. f  Solmaris rhodoloma.

Ten species (5 Indo-Pacific and  5 Atlantic or M editerranean) are excluded from  the following discussion, 
because they have been found in only one or two localities each. T hree species are endem ic in the M editer
ran ean  (see below). Two arctic species are circum polar, one of them  (Aglantha digitale) penetrating into 
the boreal parts of the Pacific as well as of the Atlantic O cean. It applies to the H ydrom edusae as well as to 
all o ther groups of epipelagic anim als tha t none of them  is endem ic in boreal w aters (cf. E kman p. 341).

Among 8 A tlantic species unknow n in the Indo-Pacific five are ra re , bu t the three others are very com m on; 
am ong 8 Indo-Pacific species unknow n in the Atlantic four are ra re , while the four others are of com m on 
occurrence w ithin reatricted  areas.

All of the rem aining species are inhab itan ts of w arm -w ater regions, and for these there has been free com 
m unication  south of Africa and  A ustralia and  through  the Indo-M alayan areas; only three of them  (Aegina 
citrea, Solmundella bitentaculata  and  Pegantha m artagon, also occur in an tarctic w aters and  m ay have been 
able to traverse the D rake S trait south of South Am erica. Persa incolorata is com m on in the Atlantic b u t ra re  
in  the Indo-Pacific (Ja v a  and  south-eastern  A ustralia), Amphogona apsteini, on the other hand , is com m on 
in the Pacific and  Ind ian  O ceans, recorded  only once in  the A tlantic (G ulf of G uinea). It is p robab ly  accidental 
tha t Cunina globosa has not been observed in the In d ian  Ocean. All the others have a continuons circum global 
d istribu tion  in  the w arm  p arts  of all of the th ree oceans.

One m ight ask, w hether the interchange of these species betw een the Atlantic and  the In d ian  Oceans m ight 
in som e degree be due to a form er connection through  the M editerranean  Sea across south-w estern Asia, 
i. e. through the Tethys Sea. It m ight seem possible, bu t is not a necessary explanation  of the com m unity  of 
the faunas, I w ould even say that it is im probable. Among 17 species recorded  from  the M editerranean 8 have
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Fig. 367. Surface cu rren ts in th e  oceans.

a cosm opolitan d istribu tion  in all w arm  areas, 9 M editerranean species do not occur in the Ind ian  Ocean, 
an d  16 species occurring in the In d ian  O cean are absent in  the M editerranean.

The num erous w arm -w ater species w ith a circum global d istribution are alm ost equally  com m on throughout 
the extensive areas (also right across the Pacific Ocean, in  contradistinction to the bathypelagic form s, sec 
above, p. 184); it is difficult, therefore, to say anything definite about the origin of this fauna.

A com paratively  sm all num ber of species, how ever, occur in  restricted areas and  have evidently arisen 
there (see the m ap, fig. 366). This applies to th ree Atlantic and  four Indo-Pacific species (ra re  species om itted). 
Solmaris corona, Solmaris flavescens and  Pegantha rubiginosa (the la tter w ith  a doubtfu l record  from  South- 
E ast A ustralia) are com m on in the M editerranean and  in  extensive parts of the eastern  Atlantic, w hence their 
d istribu tion  has been slightly extended tow ards the w estern Atlantic. One Pacific species, A glantha intermedia 
(in  m y opinion a valid  species, see p .177) is recorded from  several localities in  the eastern  trop ical Pacific, 
off the coasts of Mexico, Colom bia and  Peru, evidently originated in  this area, w hence it has not extended its 
d istribution. The centre of origin of the o ther three species w as undoubted ly  the Indo-M alayan Region; the 
occurrence of Petasiella asymmetrica  has not been extended beyond this region; the occurrence of Solmaris 
lenticula is slightly extended, w estw ards to Ind ia , eastw ards to the Solom on Islands and  E ast A ustralia; Sol
maris rhodoloma also occurs in  the w aters of E ast A ustralia and  southern  Jap a n , and  it is recorded  from  a loca
lity near the M arqueses Islands ( K r a m p  1956 p. 4); it was first described from  the coast of Chile by  B r a n d t , 

1838 (its affinity discussed in  K r a m p  1953 p. 302).
Seven oceanic epipelagic species are thus know n, m ost of them  N arcom edusae, w ith dem onstrab le centres 

of evolution: in  the eastern Atlantic (th ree), in  the eastern Pacific (one), and  in the Indo-M alayan Region (th ree).
T h e  n e r i t i c  f a u n a .  A com parison  betw een the A tlantic and  Indo-Pacific faunas of neritic H ydrom edusae 

was m ade above (p p .170-174) w ith reference to actual statem ents of the conditions w ithin each of the zoogeo- 
graphical regions. Since the neritic fau n a  of these an im als consists of m eropelagic L eptolina derived, as far
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as we know , from  hydro ids a ttached  to the bottom  (o r to objects on the bottom ) w ithin the shelf regions along 
the coasts, their dependance on the su rround ing  conditions is m uch  m ore com plicated than  that o f the oceanic 
form s; w hen tracing the w ays of conveyance o f the neritic form s attention should  be paid  to m any  other 
local conditions, and the d istribu tional features o f the neritic form s should  be com pared  w ith those o f the 
oceanic forins. H istorical points o f view should  be taken  into consideration  in several cases. For details re fer
ence is m ade to the account pp. 170-174 and  also reference to previous rem arks.

In the a r c t i c  as well as in the a n t a r c t i c  regions the A tlantic an d  Pacific sections are connected by u n in 
terrup ted  coastal stretches and  therefore also u n in terrup ted  routes o f d istribu tion  o f such  species, w hich can 
endure  low tem peratures, also un d er the presen t conditions, and, as a m atter o f fact, the vast m ajority  o f the 
arctic and antarctic  neritic species have, or m ay be p resum ed  to have, a c ircum po lar d istribution. It is hard ly  
possible to point out any centre o r centres of evolutionary  origin of the arctic and  an tarctic  faunas.

T he zoogeographical p roblem s are m uch  m ore com plicated as far as the b o r e a l  faunas are concerned. 
As em phasized by E k m a n , an d  confirm ed by the occurrence o f the m edusae (see above, p. 186) there are very 
few, if any, purely  boreal species am ong the oceanic epipelagic an im als; b u t as far as the neritic form s are 
concerned , the boreal regions have num erous endem ic species, and  this applies to the Atlantic as well as to 
the Pacific boreal regions, w hich seem s to indicate that these faunas are of ancient origin. The species of H y
d rom edusae  w hich are com m on to the boreal parts of both  oceans are m ainly  such w hich  are able to endure 
the p resen t low tem peratures in the arctic regions, w hence they penetrate  m ore o r less into the boreal w aters, 
besides som e im m igrants from  southern  areas. T he problem  arises, w hen som e species are found to be com 
m on to the Atlantic and  the Pacific boreal regions, though they do not occur in in tervenient w aters, either in 
the Arctic or in the Ind ian  O cean (see above, pp . 142, 171); their d iscontinuous occurrence in the two w idely 
separated  boreal regions p ro b ab ly  is derived from  a d irect com m unication no rth  o f S iberia, w hich  m ay have 
been possible during  the postglacial period, w hen a m ilder clim ate prevailed ( E k m a n  p. 162).

As to the question of an  A tlantic o r a Pacific origin o f the boreal fauna  opinions are very different (cf.
E k m a n  p. 159). If the species and  genera of H ydrom edusae in the two boreal regions are counted , we find 
that the total num ber of species am ounts to 67 in the Pacific, 108 in the Atlantic, thus an  overw helm ing n u m 
ber in the Atlantic, but this includes northern  and southern  im m igrants as well as endem ic species; the d if
ference in n u m b er o f g e n e r a  is som ew hat less conspicuous, as follows:

G enera in Pacific 46, com m on w ith Atlantic 28 (60 °/0)
G enera in A tlantic 62, com m on w ith  Pacific 28 (45 °/0)

T he H ydrom edusae, thus, are in strong contradistinction  to the statem ent by E k m a n  (p . 157) that “ The 
cold-w ater fauna is considerably  richer in the N orth Pacific lhan  in the N orth A tlantic” and  fu rther (p . 158) 
“ O f the tem perate shelf fauna of the northern  hem isphere the Pacific . . . contains a several tim es greater 
n u m b er of species and  genera than  the Atlantic region . . .” , from  w hich  it m ight be concluded that “ a con
siderab le part of the North Atlantic boreal fauna  and  the Polar Sea arctic fauna  is derived from  the N orth 
Pacific” . E k m a n ’s considerations, it is true, refer to the shelf fauna, bu t the m eropelagic neritic H ydrom edusae 
are derived from  dem ersal hydro ids belonging to the shelf and m ay be regarded in the sam e way.

D uring the T ertia ry  period, still into the Pliocene, the Polar basin  h ad  a com paratively  w arm  clim ate; 
a rich fauna m ay have originated there, spreading  into the North Pacific as well as into the North Atlantic, 
supplying these two regions w ith a “ b o rea l” fauna. W hen separated  by adverse clim atic and  hydrographical 
conditions, the two faunas developed analogously to each  other, bu t not in identical directions, p roducing 
closely related, but not identical species replacing each o th er1. In the N orth Pacific this fauna w as not exposed

1 N um ber of species of som e m ore im p o rta n t genera in the boreal regions.

A tlan tic  Pacific comm on
S a rs ia ............................................................................... 6  4 3
Bougainvillia ..............................................................  8  3 2
L eu c k a rtia ra   3 4 3
Phialid ium  ...................................................................  6  3 1
A e q u o rea ........................................................................ 5 0 0
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to particu larly  great clim atic fluctuations; in  the Atlantic, on the o ther hand , clim atic and  hydrograph ical 
conditions w ere subjected to great, partly  d isastrous changes followed by periods w ith conditions favourable 
to a fu rther evolution o f the existing “ b o rea l” fauna  and  m oreover open to a greater invasion o f southern  
genera and  species th an  in the Pacific (see above, p .142), w hich m ay account for the presence of a particu larly  
r ic h  fauna of certain  groups o f an im als (e. g. m edusae). T he m any  identical species com m on to the Atlantic 
an d  the Pacific Boreal Regions is due to a d irect in terchange in present and  post-glacial tim e, but the p redo
m inance of species in  the North Atlantic (o f m edusae) o r in the N orth Pacific (o f som e other groups o f anim als 
as stated by E k m a n )  does not allow the assum ption that the “ boreal fa u n a” is derived from  one o r the other 
o f the two oceans. T he original boreal fauna  is m ost p rob ab ly  derived from  the T ertia ry  po lar basin , evolved 
in  different w ays and  to a different extent in the two boreal regions, while these were in open connection w ith 
the Polar Basin, the contents of identical species being due to m utual interchange in recent time.

The neritic fauna o f the E a s t - P a c i f i c  T r o p i c a l  and  the P e r u - C h i l e a n  Regions is im perfectly know n; 
it m ay be characterized  as a greatly im poverished Indo-W est-Pacific fauna w ith addition o f Atlantic, m ainly 
W est-A tlantic, species. T he H ydrom edusae, therefore, confirm  the supposition  o f a form er open connection 
across the isthm us o f P anam a (see pp. 144,146,171). The fauna  of neritic H ydrom edusae in the S o u th - A u -  
s t r a l i a n  and  N ew  Z e a l a n d  Region entirely consists of species belonging to the Indo-W est-Pacific Region, 
in  contradistinction  to o ther groups o f an im als for w hich it constitutes a distinct zoogeographical region.

The I n d o - W e s t - P a c i f i c  Region. As previously pointed out this is the region w ith the richest m arine fauna 
in  the w orld, an d  this also applies to the H ydrom edusae. In the account, pp . 172-173 the species o f the Indo- 
W est-Pacific Region w ere divided into groups according to their d istribu tion  in o ther regions o r subregions; 
the first groups, A -I), com prise special cases w hich need no fu rther considerations than  those m ade on p.
172. G roup E  consists o f species, for w hich  a d irect com m unication  south  o f Africa is possible un d er the present 
conditions, and  it is the largest group w hich, how ever, were divided into three m inor g roups: E, a, 7 species 
w hich  are com m on and  indigenous in the Ind ian  Ocean, bu t ra re  in the Atlantic, w here they m ay be regarded 
as im m igrants following the A gulhas C urrent. E, b, 9 species, w hich are com m on and  w idely d istribu ted  in 
both  these oceans; m ost o f them  are partly  oceanic, and  a m utual in terchange of these species betw een the 
oceans is easy to understand  ; three species of this group are, how ever, strictly neritic and  need special com 
m ents (see below). T he species o f the groups E, a, and  E, b are exam ples showing that a continuous distribution 
gives no problem s. The th ird  o f these groups, E, c, consists o f only four species, undoubted ly  o f Atlantic 
orig in; one o f them , Phialopsis diegensis, is partly  oceanic and  seems to have im m igrated along the sam e route 
as som e of the oceanic, epipelagic species, south  o f Africa and  A ustralia to the w est coast o f South Am erica 
an d  fu rther no rth  to C alifornia; Aequorea aequorea m ay have followed the sam e route as far east as A ustralia. 
T he two others have not been found fu rther east in the Ind ian  O cean than  in the surroundings o f M adagascar. 
— G roup F  (p . 173) com prises 8 species w hich crossed before the establishm ent of the P anam a isthm us, in 
the one o r the o ther d irection ; all o f them  are unknow n  in  the eastern  Atlantic bu t occur in the W est-Indies, 
m ore o r less w idely d istribu ted  in Indo-Pacific w aters, m ainly  w ithin the Indo-W est-Pacific Region, therefore 
p rob ab ly  of Indo-Pacific origin.

F inally , there are 14 species w ith a discontinuous d istribu tion , their occurrences in Atlantic an d  Indo- 
Pacific areas being com pletely isolated and  very different (see p .173); alm ost all o f them  occur in the M edi
te rran ean , and  this leads to a discussion o f a possible in terchange o f species through form er open connections 
betw een the oceans.

These questions were discussed in my p ap e r on the Atlantic m edusae (1959), but w ith our increased 
know ledge of the Indo-Pacific fauna  the discussion m ay be resum ed.

Am ong the species enum erated  u n d er group  G, p. 173, the following five species should  be excluded from  
the discussion, either because they are ra re , being found in only a few localities, or because the Indo-Pacific 
records are m ore or less doub tfu l: Podocoryne ininuta, Eutonina scintillans, Euphysa aurata, Bougainvillia 
ramosa and  Lovenella cirrata. Among the o thers there is only one, Staurodiscus tetrastaurus, w hich has not 
been found in the M editerranean. Tw o species, Merga violacea and  Cirrholovenia tetranem a, occur in the 
M editerranean b u t not in north-w estern  E urope, and  they have not been found on the coasts of Africa, while
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they are ra th e r com m on in  the Indo-M alayan region; p resum ab ly  these two species a re  derived from  the 
Indo-M alayan w aters. The rem ain ing  six species occur in  the M editerranean , bu t w ith in  the A tlantic w aters 
they have their p rincipal occurrence in north-w estern  E urope ; m ost o f them  are absent in the southern  parts 
o f A frica, ra re  o r entirely  absen t in the w estern p a r t o f the Ind ian  O cean, bu t m ore o r less com m on further 
east, m ainly  in  the Indo-M alayan region. An in terchange south  o f Africa seems m ost im probable for these 
species u n d er the p resen t conditions; ano ther explanation  o f their occurrence in both oceans m ust be given. 
T here are three questions: the route o f d ispersal, the tim e w hen an in terchange w as possible, and  the geogra
phical regions, from  w hich the species are derived.

D uring the greater p a rt o f the T ertiary  Period, tow ards the end o f it, though w ith in terrup tions, there was 
a w idely open connection, the Tethys Sea, from  the m iddle A tlantic across the presen t position of the M edi
te rran ean  and p arts  o f south-w estern Asia to the Ind ian  Ocean. It is beyond doub t that the T ertiary  Tethys 
Sea gave origin to a fairly hom ogeneous fauna w hich, how ever, underw en t considerable alterations in  con
form ity w ith geographical and  geological changes. The d istribu tion  o f several groups of m arine anim als gave 
rise to the supposition that the sim ilarity  o f the fauna in  the Ind ian  O cean an d  that in  the M editerranean and 
in the ad jacent, non-tropical p a rt o f the A tlantic Ocean is due to such  open connections, and  this at any rate 
applies to fam ilies an d  genera, b u t as regards the species, the m illions of years should  be taken  into conside
ra tion . In  com parison w ith the great abundance o f species o f H ydrom edusae in the Ind ian  Ocean and  Indo- 
M alayan w aters the num ber o f species w hich also occur in  the M editerranean-A tlantic w aters is not consider
able and , as pointed out above, m any  o f them  m ay have been d ispersed from  one ocean to the o ther south 
o f A frica; som e species, however, need an explanation. T he fact th a t the m ajority  o f such species occur in 
the M editerranean as well as in the A tlantic O cean m ight confirm  the view that they are derived from  the 
Tethys Sea. As em phazised by me in the “A tlantic” paper (p . ‘270), if the species u n d er consideration  “ really 
are rem nants o f the ancien t Tethys fauna, they m ust be very conservative, since their specific characters have 
not been visually  altered during  the ages after their geographical separa tion” . T here m ust be other possibili
ties.

In early  Q uaternary  Period there w as a narrow  opening betw een the M editerranean and  the Red Sea, bu t 
this opening w as not of im portance for an  in terchange o f species betw een the Ind ian  and  the Atlantic Oceans.

As pointed out above (p . 187) the oceanic, epipelagic species o f H ydrom edusae com m on to the Atlantic 
an d  the Indo-Pacific w aters m ay all have been sp read  directly south  o f Africa, and  it seem s im probab le  that 
any  of them  have traversed  the M editerranean basin of the Tethys Sea. As far as the neritic species are con
cerned , the following m ay be stated:

a. Am ong the 187 species know n from  the Indo-W est-Pacific Region 26°/0 have been found in the Atlantic 
Ocean, bu t only 13 °/o m  the M editerranean (see T able IX ); this does not suggest that the fauna com m on 
to the two regions is derived from  the Tethys Sea, w hich com prised the M editerranean.

b. M any species, w hich undoubted ly  are of Indo-Pacific origin bu t also have been found in the Atlantic, 
do n o t  occur in the M editerranean.

c. Species, w hich  in the Atlantic have their p rinc ipa l occurrence in north-w estern  E urope, a l l  occur in 
the M editerranean.

d. Am ong six species with a partly  oceanic occurrence and  m ore o r less w idely d istribu ted  in the oceans, 
three occur in the M editerranean and  three are absent there.

Evidently, therefore, the M editerranean fauna o f these an im als is m uch  m ore closely allied to the Atlantic 
th an  to the Indo-Pacific fauna.

In  my opinion the present occurrence o f identical species of neritic H ydrom edusae com m on to Atlantic 
an d  Indo-Pacific w aters is n o t  derived from  the T ertia ry  connection through the A sian-M editerranean basin 
of the Tethys Sea b u t is of a later date and , like the d ispersal o f the oceanic-epipelagic fauna, it has taken  place 
around  South Africa.

The only objection to this view is the present discontinuous d istribu tion  o f a lim ited n u m b er of species, 
viz. those listed in group G, p. 173.
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W ith  exclusion o f the species m entioned p. 173 (as ra re  or w ith uncertain  Indo-Pacific records) the d is
cussion com prises 8 species w ith a p redom inan tly  no rthern  d istribu tion  in  Atlantic w aters, w hose dispersal 
w as p rob ab ly  obstructed by the tropical o r sub trop ical tem peratu res o f the South A frican w aters. All o f them , 
how ever, occur un d er tru ly  tropical conditions in  the Ind ian  and  M alayan regions. A possible explanation 
m ight be that their transgression around  South Africa, in one o r the other direction, was accom plished in the 
early  Q uaternary  Period, w hen the w aters west o f Africa h ad  low tem peratu res at the sam e tim e as arctic 
conditions prevailed  in the N orth Atlantic. In  the postglacial periods the A tlantic populations o f these species 
penetrated  northw ards into boreal w aters an d  adap ted  them selves to low tem peratures, w hile the p o p u la 
tions in the Ind ian  Ocean re ta ined  their tropical adap ta tion , thus a physiological, though not a visual, structura l 
difference o f the populations evolved. The possibility, how ever, also exists that som e of these species m ay 
later be found in localities effacing the distances betw een the habitats as know n up  to now.

I am  aw are th a t the views expressed above do not agree w ith my views in the “ A tlantic” p ap e r (1959 a), 
since increased know ledge of the Indo-Pacific fauna  has now been obtained.

As to the m uch discussed M e d i t e r r a n e a n  p r o b l e m  opinions still differ. S t e i n i t z ’s  (1929) strongly m a in 
tained  the Tethys origin of the fauna  of the “ M editerran ik” , and  not until this b road  basin  h ad  shrivelled 
into the presen t M editerranean Sea and  lost its connection w ith the Pacific Ocean, d id  the Atlantic fauna 
increase, so that it surpassed  the M editerranean fauna, w hich gave rise to the erroneous conception th a t the 
M editerranean fauna  w as an  im poverished Atlantic fauna. S t e i n i t z ’s views m ay hold good for the higher 
system atic categories as fam ilies an d  genera, bu t not for the species. At least for the H ydrom edusae I m ain tain  
m y form er views, as expressed in m y A tlantic p ap e r (1959 a, pp . 267-268) o f the M editerranean fauna  as an  
im poverished Atlantic fauna.

F I N A L  C O N C L U S I O N S
Finally, it is d iscussed to w hat extent the d istribu tion  of the H ydrom edusae m ay elucidate “ the origin 

o f the zoogeographical conditions o f the present age” . In an  instructive chap ter E k m a n  (1953 pp. 77 ff) dis
cussed this p rob lem  of the A tlantic fauna being derived from  the Indo-Pacific o r vice versa.

As show n above (p . 188) free com m unication has been possible in arctic and  antarctic  regions, an d  a 
c ircum po lar in terchange o f species has occurred  at any  tim e and  in  bo th  directions. The origin o f the North 
Pacific and  the N orth Atlantic boreal fau n as w as discussed pp. 188-189, both p resum ab ly  derived from  the 
T ertia ry  Polar basin  during  a w arm  period, each  o f them  further evolved independently , an  in terchange 
being resum ed in post-glacial tim e. T he crucial po int is the relation  betw een the Indo-Pacific an d  the Atlantic 
w arm -w ater faunas. The in terchange across central A m erica, before the isthm us of P anam a w as closed, 
applied  to ra th e r few species, an d  there is reason  to believe that m ost of them  w ere o f Pacific origin.

The diverging opinions m ainly  concern  the im portance o f the Indo-W est-Pacific Region and  its com parison 
w ith the Atlantic fauna. “ The great ab u n d an ce  of species found in the Indo-W est-Pacific, and  in particu la r 
the M alay region, has often been accorded  an  exaggerated im portance, these regions having been regarded 
as the m ain  developm ental centre or even as the sole centre o f origin an d  developm ent for m any anim al 
groups . . . ”  ( E k m a n  p. 78), an d  fu rth e r: “ It has been asserted that the Atlantic fauna represents an  im pover
ished offspring o f the Indo-Pacific fa u n a ” . E k m a n  is strongly opposed to these view s; during the ages the 
oceans have been exposed to great geographical and  clim atic alterations, end this m ainly applies to w hat 
we now call the A tlantic Ocean, w hile the Indo-M alayan region re ta ined  its “ inherited  richness” . The H ydro
m edusae tend to show that this region an d  its surround ings were really  the centre o f origin o f the faunas in 
periphera l parts  of the Indo-W est-Pacific Region, bu t its influence on the A tlantic fauna o f these anim als 
m ay  be elucidated by the following considerations, in  w hich  I com pare the Indo-W est-Pacific fauna with 
that of the w arm , eastern  A tlantic; the boreal fauna is com posed o f species o f southern  and no rthern  origin 
and  is therefore left out o f consideration  in this connection, and  the relation  betw een the East-A tlantic an d  the 
W est-A tlantic fauna w as discussed in detail in m y p a p e r  on the A tlantic H ydrom edusae (1959 a).
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In the Indo-W est-Pacific Region 67 genera o f neritic H ydrom edusae are represented, am ong which 40,
i.e . 64 °/0, are represented in the w arm  eastern  A tlantic; am ong 73 genera in the w arm  eastern Atlantic 
59 °/0 also occur in the Indo-W est-Pacific, thus a considerab le sim ilarity  as far as g e n e r a  are concerned ; 
b u t no m ore th an  16 %  of the Indo-W est-Pacific s p e c i e s  have been found in the w arm  eastern  At
lantic. T his confirm s the supposition  expressed above (p . 190) that w hen the two regions w ere finally 
separated  tow ards the end o f the T ertiary  period, the species in both  regions developed independently  
o f each other and  gave rise to diverging populations (in  agreem ent w ith U m b g r o v e , 1930); the great 
clim atic alterations in the Atlantic m ay even have accelerated  the evolution o f new species. The com m unity  
o f species at the presen t tim e is due to an  interchange around  South A frica; for som e species it can  be decided, 
w hether they are derived from  one o r the other o f the oceans. F or species w ith a circum global d istribu tion  
and  w hich  are about equally  com m on in the three oceans nothing definitely can  be said about their origin; 
this applies to 6 species; ra re  species and  species w ith doubtfu l Indo-Pacific records should  also be left out 
o f consideration ; bu t am ong 21 species w ith a p rom inen t occurrence in one o r the o ther of the regions 12 can 
be said to be of Atlantic and  9 of Indo-W est-Pacific origin, thus no great difference. The following conclusions 
can be m ade:

No species of recent H ydrom edusae has been dispersed from  one ocean to ano ther through the T ertiary  
Tethys Sea, w hich is only responsible for sim ilarity  between higher system atic categories.

The populations of Indo-Pacific and  A tlantic n e r i t i c  H ydrom edusae in the w arm -w ater regions have 
been developed independently  since the term ination  o f the T ertiary  p erio d ; in Q uaternary  tim e a lim ited 
in terchange o f species has taken place around  South Africa in both directions.

An interchange of o c e a n i c  e p i p e l a g i c  species, m ainly  south  o f Africa, has com prised  the m ajority  of 
the existing species, and m any  have obtained  a circum global d istribu tion , their A tlantic o r Indo-Pacific origin 
being uncertain , but p resum ably  o f alm ost equal im portance ; som e few species, arisen  in  separate  Pacific, 
M alayan or Atlantic areas, have given origin to local populations w ithout being d ispersed to o ther oceans 
(p . 187).

T he b a t h y p e l a g i c  fauna  o f H ydrom edusae is entirely of A tlantic origin (p. 185).
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Tab. V II.
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VII.
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VI, VII.
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173, Tab. III , IV, VII. 
Amphinema sp. 44.
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Amphogona pusilla 119, 177. 
A nnatiara affinis 48, 152, 174, 181. 
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184.
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VII.
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137, 163, Tab. I, II.
Bouganvillia trinem a 34.
Bythocellata cruciformis 53, Tab. 

VII.
B ythotiara depressa 54, 134, Tab. I, 

II.
B ythotiara drygalskii 54.
B ythotiara  m urrayi 54, 174, 181.
Calycopsis bigelowi 56, 174.
Calycopsis borchgrevinki 55, 148, 

Tab. V.
Calycopsis chuni 55, 152, 174.
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Tab. II.
Calycopsis papillata 55, 165, 166, 

173, Tab. V II.
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Catablema vesicarium 50, 136, Tab. 

I, II.
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VII.
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Tab. II, VII.
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Tab. II, VI.
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Tab. IV, V.
Crossota alba 120, 181.
Crossota brunnea 120, 180, 182. 
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Crossota pedunculata 120, 175. 
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C tenaria ctenophora 22.
Cunina duplicata 130.
Cunina frugifera 129.
Cunina globosa 129, 175, 183. 
Cunina octonaria 128.
Cunina peregrina 129.
Cunina tenella 130, 175.
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Cunissa polyphera 131.
Cunissa polyporpa 131.
Cytaeis te trasty la  26, 144, 146, 147, 

163, 173, 177, Tab. III, IV, VII. 
Cytaeis vulgaris 26.
Dicodonium cornutum  9, 167. 
Dicododrium dissonema 9, 152, Tab. 
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VII.
Dipurena halterata  9, 141, Tab. II. 
Dipurena ophiogaster 8, 144, 174, 

Tab. III , IV, V II.
Dissonema saphenella 44. 
Ectopleura dum ortieri 13, 144, 164, 

173, Tab. III , VII.
Ectopleura minerva 13, 173, Tab. 

VII.
Ectopleura sacculifera 14, Tab. III. 
Eirene brevigona 91, Tab. V II. 
Eirene ceylonensis 89, Tab. VI, V II. 
Eirene elliceana 91, 159, Tab. V II. 
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Eirene kam bara 91, 159, Tab. V II. 
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IV.
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Tab. V II.
Eucheilota tropica 83, Tab. V II. 
Eucheilota ventricularis 81, 173, 

Tab. V II.
Eucopella b ilabiata 75.
Eucopella crenata 75.
Eum edusa birulai 53.
Euphysa au ra ta  10, 147, 164, 174, 

190, Tab. IV, VII.
Euphysa australis 11.
Euphysa flammea 10, 135, 136, Tab. 

I, II.
Euphysa japonica 10,136, Tab. I, II. 
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173.
Euphysom m a brevia 17, 159, Tab. 

V II.
Euphysora abaxialis 15, Tab. V II.
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VII.

Euphysora bigelowi 14, 146, Tab. 
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Euphysora furcata 15, 146, 147, 163, 
173, 177, Tab. IV, V II. 

Euphysora gigantea 15, 181, 183. 
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VI, VII.
Eutonina indicans 94, 136, 137, Tab. 

I, II.
Eutonina scintillans 94, 144, 167, 

173, 190, Tab. III.
Gastroblasta tim ida 75.
Geryonia proboscidalis 122. 
Gonionemus vertens 106, 137, 140, 

141, 164, 172, Tab. II, V II. 
Gossea brachym era 105, Tab. III. 
Gotoea similis 17, 173, Tab. VII. 
Gotoea typica 17.
Halicreas minimum 112, 180, 182, 
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Halim edusa typus 38, Tab. II. 
Haliscera bigelowi 113, 180. 
Haliscera conica 113, 182.
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I, II.
Halitholus cirratus 45, Tab. I. 
H alitholus interm edius 45. 
H alitholus pauper 45,136, Tab. I, II. 
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H alitrephes maasi 114, 180, 185. 
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II.
Hybocodon unicus 13, Tab. VII. 
K anaka pelagica 58.
Köllikerina constricta 37, Tab. V II. 
Köllikerina elegans 35,173, Tab. VII.

Köllikerina maasi 36, 149, 165, 166, 
169, Tab. V.

Köllikerina m ulticirrata 37, Tab. 
VII.

Köllikerina octonemalis 36, Tab. V II. 
Köllikerina ornata 36, Tab. V II. 
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Laodicea fijiana 66, Tab. VII. 
Laodicea indica 66, 167, Tab. VI, 

VII.
Laodicea m aram a 67, Tab. V II. 
Laodicea pulchra 66, 148, Tab. V. 
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V II.
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Leuckartiara nobilis 47, 136, 137, 
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Leuckartiara octona 47, 137, 141, 
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Leuckartiara zacae 46, Tab. III , IV, 
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Lizzella octella 31.
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Tab. V II.
Margelopsis australis 18, Tab. V. 
Meator rubatra  57, 134, Tab. I. 
Melicertidium m alayica 68, Tab. V II. 
Melicertissa clavigera 69, 172, Tab. 

V II.
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Melicertissa platygastra  69, Tab.V II. 
Melicertissa sp. 69.
Melicertoides centripetalis 63, Tab. 
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Neoturris fon tata  49.
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N eoturris papua 49, Tab. VI, V II. 
N eoturris pelagica 49, 139, 140, 141, 

152, 153, 164, Tab. II, VI, V II. 
Neoturris pileata 50.
Netocertoides brachiatus 64, Tab. 

VII.
Niobia dendrotentaculata 41, 173, 
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Obelia spp. 76, 170, Tab. I.
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164, 173, Tab. VI, V II. 
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III.
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Tab. V II.
O ctorathkea onoi 30, Tab. V II. 
O ctotiara russelli 44, Tab. VII. 
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Olindias malayensis 105, Tab. V II. 
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Pandea conica 51, 152, 164, 173, 177, 

Tab. VI, VII.
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Pandea rubra 51, 174, 180, 182. 
Pandea sp. 51.
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VII.
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Pantachogon m ilitare 181. 
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Pegantha triloba 127.
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VI, V II.
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Pennaria arm ata  19, 142, 159, Tab.

VII.
Pennaria grandis 19, Tab. V II. 
Pennaria rosea 19, Tab. VI, V II. 
Pennaria vitrea 19, Tab. V II.
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Petasiella asym m etrica l i i ,  177, 

187.
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Phialella dissonema 84.
Phialella falklandica 84, 146, 148, 

149.
Phialella fragilis 84.
Phialella hyalina 84.
Phialella quadra ta  84, 140, 146, 152,

173.
Phialidium  am biguum 78, Tab. VII. 
Phialidium  bicophorum Tab. V. 
Phialidium  brunescens 78, 172, Tab. 

VII.
Phialidium  chengshanense 79, Tab. 

VII.
Phialidium  condensum Tab. V II. 
Phialidium  gardineri 79, Tab. VII. 
Phialidium  gregarium 78, Tab. II. 
Phialidium  hemisphaericum 76, 173, 

Tab. VI, V II.
Phialidium  iridescens 78, Tab. IV. 
Phialidium  lomae 78, 146, Tab. II. 
Phialidium  malayense 77, Tab. VI, 

V II.
Phialidium  rangiroae 77, Tab. V II. 
Phialidium  simplex 77, 146, 160, 

172, Tab. IV, V, VII.
Phialidium  uchidai 78, Tab. V II. 
Phialopsis diegensis 93, 137, 141, 

152, 173, 189, Tab. II, VI. 
Phialucium carolinae 86, 164, 173, 

Tab. V II.
Phialucium condensum 86, 159. 
Phialucium m ultitentaculatum  86, 

159, Tab. VII.
Phialucium  mbenga 86, Tab. VII. 
Phialucium  taeniogonium  86, 164, 

Tab. V II.
Plotocnide borealis 17, Tab. I. 
Pochella polynema 109, 142, Tab. 

II.
Podocoryne apicata 28, Tab. V II. 
Podocoryne bella 29.
Podocoryne carnea 29, 146. 
Podocoryne minima 28, 164, 174, 

Tab. VII.
Podocoryne m inuta 190. 
Podocoryne ocellata 28, Tab. V II. 
Podocoryne simplex 28, 141, Tab.

II, V II.
Polyorchis flavicirrata 139. 
Polyorchis haplus 59, Tab. II. 
Polyorchis karafutoensis 59, Tab. I, 

II.

Polyorchis montereyensis 59, Tab.
II.

Polyorchis penicillatus 59, 139, 142, 
Tab. II.

Proboscidactyla abyssicola 109, Tab. 
VII.

Proboscidactyla flavicirrata 108,140,
141, 164, Tab. II , V II. 

Proboscidactyla occidentalis 109. 
Proboscidactyla ornata 108, 144,

163, 173, Tab. III , IV, V II. 
Proboscidactyla pacifica 108. 
Proboscidactyla stellata 103, 141,

142, 172, Tab. II, VII.
P ro tiara  tropica 39, Tab. VII. 
P teronem a darwini 21,152, Tab. V II. 
P tychogastria antarctica l i i ,  174. 
Ptychogastria asteroides 174. 
Ptychogastria polaris 110, 148, 174,

Tab. I, V.
Ptychogena antarctica 68, 149, 174, 

Tab. V.
Ptychogena californica 67, Tab. II. 
Ptychogena lactea 67, Tab. I, II. 
Ransonia kram pi 181.
R athkea octopunctata 30, 136, 137, 

163, Tab. I, II.
R athkea rubence 30, Tab. V II. 
Rhopalonem a funerarium  115, 180. 
Rhopalonem a velatum  114,175,176, 

179, 180.
Russellia mirabilis 58, 149, 174, 

Tab. V.
Sarsia coccometra 7, Tab. III. 
Sarsia conica 7, Tab. VII.
Sarsia eximia 7, 137, 140, 142, 162, 

163, 172, Tab. II, I I I , IV, V II. 
Sarsia nipponica 7, Tab. VII.
Sarsia polycellata 8, Tab. VII. 
Sarsia princeps 7, 136, Tab. I, II. 
Sarsia resplendens 8, 164, Tab. III, 

V II.
Sarsia rosaria 7, 140, Tab. II. 
Sarsia tubulosa 6, 136, 137, 163, 

Tab. I, II.
Scolionema suvaense 107.
Scrippsia pacifica 60, Tab. II. 
Sibogita geometrica 57, 174. 
Sm inthea eurygaster 116, 180. 
Solmaris corona 187.
Solmaris flavescens 187.
Solmaris lenticula 128, 177, 187. 
Solmaris rhodoloma 128, 177, 187. 
Solmissus albescens 184.
Solmissus incisa 130, 180.
Solmissus marshalli 131, 179, 180. 
Solmundella birentaculata 124, 175, 

186.
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Spirocodon salta tor 60, 140, Tab. II, 
YII.

Stauridiosarsia japonica 140, Tab. II. 
Stauridiosarsia producta 8, 1.36,

Tab. I.
S taurocladia acum inata 24, 142. 
Staurocladia a lternata  25, 142. 
Staurocladia bilateralis 25, 142. 
Staurocladia charcoti 24, Tab. V. 
Staurocladia haswelli 25, 152, Tab.

VI, V II.
Staurocladia hodgsoni 24, Tab. V. 
Staurocladia kerguelensis 24, Tab. V. 
Staurocladia oahuensis 25, 147, Tab.

IV.
Staurodiscus gotoi 70, 141, 159, Tab.

V II.
Staurodiscus nigricans 70, Tab. V II. 
Staurodiscus te trastau rus 70, 173, 

190, Tab. VII.
Staurodiscus vietnamensis 70, Tab. 

V II.
Staurophora mertensi 68, Tab. I, II.

Staurophora purpurea 68. 
Steenstrupia nutans 11.
Stomotoca a tra  44, Tab. II. 
Stomotoca pterophylla 44, 141, 144, 

146, Tab. II, III , IV.
Tetrorchis erythrogaster 119, 180. 
Tham nostom a alexandri Tab. III. 
Thamnostoma m acrostomum 31, 

Tab. V II.
Tiaranna ro tunda 61, 174, 182. 
T iaranna sagamina 61.
Tiaricodon coeruleus 103, 146, Tab.

IV.
Tiaropsidium japonicum  74, Tab.

VI, VII.
Tiaropsidium kelseyi 74, Tab. II. 
Tiaropsidium polyradiatum  74, Tab.

VII.
Tiaropsidium roseum 74, Tab. VI, 

VII.
Tiaropsis m ulticirrata 73, Tab. I. 
Tima saghalinensis 94, 134, Tab. I. 
Timoides agassizi 65, Tab. V II.

Toxorchis polynema 71, 173, Tab.
VI, V II.

Toxorchis thalassinus 71. 
Turritopsis lata 27, Tab. VI, V II. 
Turritopsis nutricula 27, 140, 151, 

167, 173, Tab. VI, VII. 
Urashimea globosa 52, 140, 164, 

Tab. II, V II.
Vallentinia adherens 106.
Zanclea costata 21, 144, 163, 167, 

174, Tab. III, V II.
Zanclea dubia 21, Tab. V II.
Zanclea orientalis 21, Tab. VII. 
Zancleopsis gotoi 39, 172, Tab. VII. 
Zancleopsis ten tacu lata  39, 159,

Tab. V II.
Zanclonia weldoni 52, 148, Tab. V. 
Zygocanna buitendijki 101, T ab .VII. 
Zygocanna diploconus 101, Tab. VII. 
Zygocanna pleuronota 101. 
Zygocanna purpurea 101. 
Zygocanna vagans 101, 144, 152, 

163, 173, Tab. III , VI, VII.
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