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CYCLOPIDES (CRUST ACES COPEPODES) .DE L'INDE. VI, VII. 

Parr Knut Lindberg. 

VI. CONT~IBUTION A l.AA CONNAI SSANCE DE OYOLOPS VIRIDIS (JURINE). 

Le Cyclops . viridis, es pece pale-et nearctique de repartition geo­
graphi<fue p,resque generale dans l'hemisphere nord, a, pendant ces 
dernieres annees, ete trouve aussi dans des regions tropicaIes, en Abys-

'sinie (Lowndes 1930) et a Java (Kiefer 1930). Dans Ie Nord de l'Iran 
il est· un des Crclopides les plus communs, et il se voit egalement dans 
Ie Sud, merne dans les parties torrides du pays, pres du golfe Iranien. 
Ces c<?ntrees etant limitrophes de l'Inde quelques notes et des figures 
sont donnees ici sur ces animaux. Jusqu'a present je n'ai recolte Ie 
C. viridis Dulle part au cours de mes peches dans l'Ouest et Ie Sud de 
l'Inde, et, pour autant qu'il me soit connu, il n'a ete rapporte que de 
TchitraI, pres de la frontiere de l' Afghanistan, et de Cachemire (Gurney 
1906, Kiefer 1939). Cependant il semble bien possible qu'il pourra se 
rencontrer aussi dans les regions montagneuses du Sud de la peninsule 
Indienne. 

Femelle.-Longueur (sans soies apicales) de 1567 a 2375 !J. (moyenne 
1965 !J.); largeur de 632 it 922 !J. (moyenne 782 !J.). Configuration des 
ailes laterales du quatrieme et cinquieme segments .. thoraciql\~s et du 

PJf'l.l. Oyclops vh'idis (J urine) ~. Article terminal de l'endopodite de P 4.. a. Recht, 
mare; b. Recht, fosse; c. Chahi, fosse; d. Abadall, fosse; e. T(horramchabr, mare. 
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segment genital semblable a celle des animaux europeens. Branches 
de la furca divergentes, a rebord interne toujours muni de cils, de 2·82 
a 4·16 fois aussi longues que larges (rapport moyen 3·24: 1). Soia 
d.orsale un peumoins longue "que la soie apicale externe. Celle-ci moins 
que la moitie de la longueur de la soie apicale interne. Premiere antenne 
it 17 articles; .rabattue elle atteint Ie tiers posterieur du premier segment 
cephalothoraoique; chez aucun specimen examine je ne l'ai vu atteindre 
Ie bord posterieur de ce segment. Formule des epines 2.3.3.3. Article 
terminal de l'endopodite de P 4 environ deux fois aussi long que large, 
ce rapport variant de 1·70: 1 a 2-49: 1. Epine apicale interne Ie plus 
souvent nettement plus longue que l'epine apicale externe et presque 
toujours inferieure en longueur it celIe de l'article. Chez deux specimens 

FIG. 2. Oyclops viridis (Jurine) ~ Lamelle basale de P 4. Recht, mare. 

seulement l' epine apicale ext erne surpassait en longueur celIe de l' epine 
apicale interne. Un animal. avait l'article et l'epine apicale interne de 
longueur egale et chez un individu l' article etait un peil plus court que 
l'epine apicale interne. Soies n'atteignant pas l'extremite des epines 
apicales. P 5 montrant une grande variabilite tant dans la forme et 
les dimensions des deux articles, que dans la structure et la position de 
l~epine du rebord interne du deuxieme article, celle-ci etant parfois 
minuscule, d'autres fois longue et forte (subsp. "acutulus" Kiefer). 
Elle peut etre, soudee it l'article sans trait d'union visible, ou presenter 
une articulation; Ie plus souvent elle se trouve un peu au-dela du 
milieu de l'article, mais quelquefois elle semble tres rapprochee de son 
extremite (var. "deserticola" Lindberg). Une structure variable de 
cette epine s' observe chez des animaux provenant d'une meme reoolte 
et parfois chez un meme individu en comparant ·les deux cotes, et 'je 
ne considere plus justifie la distinction de la variete dese·rticola, decrite 
en 1936, et je ne vOls pas de raisons pour separer le~ animaux it longue 
epine comroe app~rten~nt a une. eous espece distincte, Receptacle 
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seminal semblant offrir une configuration assez v.ariable, malS .il est 
souvent difficile it distinguer' d'une faeon satisfaisante. Ovisacs en 

/ 

FIG. 3. Oyclops viridis (J urine) ~ P 5. a. Cote gauche (teratologique) Recht, fosse; 
b. Meme individu, cote droit; c. Recht, mare; d. Chahi, fosse; e. Lahidjan, petite 
riviere ; f. Abadan, fosse. 

general tres grands et allonges, ecartes du corps. J'ai compte un mini­
mum de 24 oeufs dans un sac, et un maximum de 96. Le plus souvent 
ils renfermaient chacun de 50 it 65 oeufs. 

Male.-Longueur (sans soies apicales) de 1064 it 1482 l1. (moyenne 
1257 l1.); largeur de 437 it 570 l1. (moyenne 494 l1.). Branches de Ia 
furca Ie plus souvent'legerement divergentes, quelquefois paralleles, it 
bord interne cilie ; . elles sont en general un peu moins longues que chez 
la femelle (rapport moyen, longueur: largeur 2·89: 1). Article terminal 
de l'endopodite de P 4 et deses epines apicales assez comparables dans 
leurs rapports de lopgueur avec ceux de la femelle. P 5 de structure 
variable. P 6 formee d'une forte epine interne qui Ie plus souvent 
n'atteint pas Ie bord posterieur du deuxieme segment abdominal, mais 
peut d' autres fois Ie depasser largement ; d'une soie me diane ciliee plus 
courte ou de longueur it peu pres egale it celle de l'epine, et d'une longue 
soie externe munie de cils espaces. 

Les dessins ont tous ete executes it la meme echelle, de sorte que 
les proportions des parties dessinees sont directement com parables. 

Habitats.-Tchitral (Gurney 1906); Cachemire, plusieurs localites; 
marecage, mares et etang, it des altitudes au-dessus du niveau de la 
mer allant de 1585 it 4491 metres (Kiefer 1939). Provinces Caspiennes : 
Baboul, ruisseau;. Chahi, fosses, etang, mares; Gorgan, bassin; Lahid­
jan, fosses, mare, etang de l'Institut agricole, petite riviers, riziere; 
Langueroud, mare; Pahlevi, mare; Pahlevi (Ghazian), mares, puits, 
etang; Ramsar, mares, trou d'eau, marecage, petit etang'; Recht, mares, 
l'uisseau, fosse~ 
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Plateau: Broudjerd, etang (1935); Chiraz, bassins; Firouzabad, 
bassin; Isfahan, puits·; Qazvin, bassins; Robat-Khan (Decht-Lout)­
petit etang salin (1935). 

FIG. 4. Oyclops viridis (Jurine) ~ P 5 et P 6. a. LahidJan, fosse; b.PahIevi (Ghazian), 
. mare; c. Ramsar, petit etang; d. RalJlsar, mar6cage; e. Recht, fosse. 

Golfe Iranien. et Khouzistan: Abadan, fosses. dans plantations> de 
dattiers; Khorramchahr, fosses, petite mare; Chouch . (Suse), fosse 
pres de la gare, marecage pres. du village. 

Des 249 echantillons contetlant des Cyclopides (105 du Nord, 144 du 
Sud de I'Iran) rapportes de mes voyages en 1939-40,.Ie C. viridis. se 
trouvait dans 41 (32 du Nord, 9 du Sud), p;rovenant de' 15 localites 
differentes (9 du Nor~, 6 du Sud). 

SOMMAIRE. 

Vingt neuf felnelles . et 20 males adultes de Cyclops viridis (Jurine) 
ont ete etudies, et la. va~iabilite de certain~s parties d'importanc.e dia­
gnostique, notamment de l' article 3 de r endopodite de P 4,. de P 5 et 
de P6. du m~le, a ete montree par des mensurations et'des figures. Ces. 
variabilites sont considerables) mais leur observation chez des aninlaux 
d'une meme peche '(representant peut-etre dans quelques cas ·une seule 
population), 'et l'existence de fornles de passage, ne semblent pas justifier 
la distinction de sous-especes ou de varietes. 



Oyclops viridis (Jurine) ~ 

Localite. Longueur. Furca. Soie Soie apic. into : Enp. 4 Long. : largo Enp. 4 Ep. ap. Int. : Enp. 4 Long. art : 
dorsale. ~oie apic. ext. ep. ap. ext. ep. ap. Int. 

Ollahi-

Fosse 1701 (112+38) : 47=3,19: 1 112 !l00: 130=2·30: 1 113: 55=2'05 : 1 117: 100=1'17 :1 0'97: 1 

Mare 1815 (1l·!+43) : 50=3'14: 1 122 317: 127=2'49: 1 117: 52=2·25 : 1 107: 89=1·20: 1 1·09: 1-

Autre marp 1881 (126+42) : 50=3·36: 1 150 329: 148=2·22: 1 122: 54=2'26: 1 122: 108=1'13 : 1 1: 1 "-

Lahidjan-

Fosse 1729 (97 +48) : 42=3'45: 1 97 257 : 120=2'14: 1 87: 50=1·74: 1 83: 68=]·22: 1 1:05: 1 

Petite riviere 1976 (115+38): 50=3·06: 1 133 289: 142=2'03: 1 120: 57=2'10 : 1 108: 94=1']5 : 1 1'11: 1 

Fosse 1767 (105+37) : 48=2'96: 1 120 284: 130=2·19: 1 103: 48=2'15: 1 100: 80=1·25: 1 1·03: 1 

Mare 1606 (88+42): 45=2-89: 1 .. x: 105= x:1 92: 47=1'96: 1 76: :19=1·29: 1 1·21: 1 

Fosse 2071 (133+42): 62=2'82: 1 150 379 : 153=2'48: 1 133: 65=2'05: 1 110: 92=1'19: 1 1·21: 1 

Etang 1691 (105+35): 47=2'98: 1 108 284: 113=2-51: 1 97: 52=1-R7: 1 87: 72=]'20: 1 1·11: 1 

Riziere 1810 (99+48) : 50=2·94: 1 117 270: 132=2-05: 1 102: 52=1'96: 1 100: 80=1-25 : 1 1·02: 1 

Lan!/uerou1.-

J,1are 2:375 (123+50) : 58=2-98: 1 134: 342: 147=2'33: 1 130: 55=2·36: 1 112: iOO=1-12 : 1 1-16: 1 

P-flhlem (Ghazian)- - .. 
: 

Puitc; 1881 (t39+40): 43=4·1fl: 1 .. 275: 117=2·:15: 1 105: 50=2,10: 1 .... .. 
Mare 2318 (150+67): 62=3·50: 1 125 355: 167=2'13: 1 140: 65=2'15 : 1 80: 88=0·91 : 1 1-75: 1 

A".tre mare 2156 (167+5~): 65=!l'46: 1 158 36'i: 178=2·06: 1 14:1: 67=2·13: 1 108 :·103=1,05: 1 1·32: 1 

Etang 216ft (124+4~) : 58=2·88: 1 123 362: 158=2·29: 1 130: 57 =2·28: ] 119: 117=1'02: 1 1'00: 1 



Oyclops viridis (Juline) ~ (suite). 

Localite. I.ongueur. Furca. Sole Soie. Apic. into : Dnp. 5 Long. : largo Enp. 4 Ep. ape into : Edp. 4 Long. art: 
dorsale. soie apic. ext. ep. ape ext. ep. sp. into 

Ramsdr-
I 

Petite etang 2308 (150+42): 57=3·37: 1 '127 347: 164=2'12: 1 127: 62=2'05: 1 109: 107=1,02: 1 1·17: 1 

TrOll d'eau 2118 (136+48)~ 53=3·4.7: 1 128 337: 158=2·13: 1 117: 58=2'02: 1 95: 93=1'02: 1 1·23: 1 

Mare 2109 189: 52=3·63: 1 137 ' "334: 167=2-1 : 1 117: 62=1'89 : 1 103: 105=0'98: 1 1·13: 1 

Maree.age 1995 (127 +45) : 58=2·96: 1 123 307 : 142=2'16 : 1 112: 53=2'11 : 1 90: 86=1·05: 1 1·24: 1 

Recht-

Ruisseau 1985 (108+50) : 48=3·29: 1 110 275 : 125,=2·20 :-1 97: 50=1'94 : 1 91 : 7~=1'26: 1 1·07: 1 

Mate 1696 (112+38): 45=3·33: 1 108 270:- 112=2·41 :-1 103: 47=2·19 : 1 85: 75=1'13: 1 1·21: 1 

FORse 1615 (100+42): 47=3·02: 1 107 267 :-117=2·28 ~ 1 90: 48=1'87 : 1 83: 78=1·06: 1 1·08: 1 

1748 (111+42): 48=3·19: 1 110 289 :-128=2·26 :-1 100 ~ 55=1·82: 1 88: 75=1·17: 1 1·14: 1 

Mare 214:7 (134+5'3) : 58=3·31: 1 142 357: 167=2·14: 1 137: 57=2·40: 1 120: 105=1·14: 1 1·14: 1 

IBJahan-

Fults 2176 (145+55) : 57=3·50: 1 125 351 :: 164:-=2-14 :: 1 137: 55=2·49: 1 112: 101=1·1] : 1 1·22: 1 

Abadan-

Fosse 2366 (149+60) : 58=3·60: 1 120 334: 150=2·23: 1 182: 65=2·03: 1 103: 98=1'05: 1 1·28: 1 

Kho"amrhahr-
-0 -- - -- p ~ - -- -~- -

Petite mare 1567 (105+47): 47=3·2S': 1 108 259: 112=2-31 : 1 85: 50=1@70: 1 80: 75=1'07: 1 1·06: 1 

Suse-

Mare('.age 1967 (118+45) : 55=2·96: 1 105 317: 130==2·4:4: : 1 120: 61=1'97 : 1 112: 107=1·05: 1 1-07: 1 



Oyclops viridis (Jurine) O. 

Localit6. Longueur. l!"'ut('a. Soie Soie apic. int.: Enp. 4 Long. : Enp. 4_ Ep. ap. Enp. 4. Long. art. : P 6 Epine: soie 
dorsale. soie apic. ext. largo into : ep. ape ext. ep. ape into med. : soie ext. 

Ohahi-

Fosse 1092 88: 32=2'7;') : 1 92 230: 108=2·13: 1 75: 34=2'20: 1 80: 72=1-11 : 1 0-94: 1 53: 47: 122 

Mare 1254: 97: 33=2'93: 1 88 269: 112=2-40: 1 90: 39=2'31 : 1 92: 75=1·23: 1 0-98: 1 57: 43: lOCi 

La,hidjan-

Fosse 1112 90: 33=2·73: 1 83 204: 87=2·3·1 : 1 8~: 50=1·76: 1 88: 75:21'17: 1 1: 1 37: 37: 103 

Petite riviert> 1283 95: 38=2·50: 1 .. 2~4 : 117 =2,43: 1 88 : 42 = 2-09 : 1 78: 67=1·16: 1 1'13: 1 45: 35: 113 

Fosse 1092 92: 33=2-78: 1 .. .. 70: 36=1,94: 1 70: 60=1·17 : 1 1:1 38: 38: x 

Mare 1140 98: 30=-=3·26 : 1 83 205: 92=2·23 : 1 70: 33=2'12: 1 65: 53=]·23 : 1 1-08: 1 33: 42: 100 

Fosse 13-19 100: 38=2·63: 1 92 2U: 123=2'23: 1 92: 42=2·19 : 1 81: 75=1·08: 1 1'14: 1 42: 4.7: 122 -Etang lOG4 88: 29=3'0~: 1 88 210: 83=2'53 : 1 68: 36=1·89: 1 65: 50=1·30: 1 1·05: 1 35: 37: 8~ 

Rizil're 117S 88: :33 =2,67: 1 92 232: 98=2'37: 1 75: 38=1'97: 1 76: 65=1·17: 1 0,99: 1 42: 38: 112 

Langueroud-

Mare 14-!4 .. . . .. . . .. .. 63: 40: x 

PahUvi (Ghazian)-

Mare 1·182 117: 40=2'92: 1 92 300: 128=2·34: 1 107: 42=2'55: 1 92: 75=1·23: 1 1·16: 1 72: 47: 107 

Etang 1-130 108: :37 =2·H2 : 1 117 287: 133=2·16: 1 100: 42=2·38 : 1 83: 70=1'19: 1 1·20: 1 68: 50: 108 



Oyclops viridis (J urine) 5 (suite). 

Localte. Longueuer. Furco. Soie Soie apic. int. : Enp. 4 Lodg. : Enp. 4. Ep. ap .. Enp. 4 Long art. : P 6 Epine : sole 
- dorsale. sOie opia. ext. largo into : ep. ape ext. ep. ape into med.: sole ext. 

Bamsar-

Petit ~tang 1320 112: 37=3-03: 1 .. 225: 103=2'18: 1 87: 43=2·02: 1 79: 73=1'08: 1 1'10: 1 58: 42: 97 

Trou d~eau 1302 103: 36=2·86: 1 83 242: 112=2-16: 1 83: 35=2-37 : 1 80: d7=1·19 : 1 1-04: 1 62: 50: 103 

··tMarecage .. . . .. .. . . .- .- . -

Becht--

Fosse 1149 92: 33=2-78: 1 83 x:97= x :1 73: 37=1'97: 1 67: 55=1-22: 1 1'09: 1 33: 33: 100 

Isfahan-

Puits 1330 117: 38=3·08: 1 88 250: 113=2·26: 1 88: 40=2·20 : 1 83: 67=1-24-: 1 1-06: 1 52: 33: 117 

Abadan-

Fosse 1302 113: 37=3·05 : 1 . - .. 83: 40=2·07: 1 80: 67=1·19: 1 1·04: 1 42: 33: 92 

Khorramcltahr-

--Petite mare- -. 1140 95: 35=2·71 : 1 . -- 217: 90=2·41 ~ 1 82: 40=2'05 : 1 75: 62==1·21 : 1 1-09: 1 .42: 33: 100 

Fosse 134U P3: 33=3·42: 1 87 250: 93=2-69: 1 81: 42=1·93: 1 77: 67=1-15: 1 1-05: 1 40: 33: 95 

Suse-

Marecage 1254 88: 32=2·75: 1 78 234: 87==2-46: 1 77 : 87-=2·08 : 1 75: 63==1-19 : 1 1·03: 1 34: 32: 90 
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VII. NOTES SUR DES MEMBRES INDIENS ET IRANIENS ~u GENRE 

M AOROOYOLOPS Claus. 

Macrocyclops fuscus Jurine . 

403 

. Description.-F~melle (4 individus examines). Longueur~ sans Boies 
aplcales, de 1425 a 1900 (1.; largeur de 608 it 722 (1.. Branches de la 
furca divergentes, it rebord interne cilie, de 2·08 it 2·64 fois aussi longues 
que larges. Soie laterale externe inseree pres de l'extremite. Soie 
dorsale plus courte que la soie apicale ex,terne. Les deux soies apicales 
medianes tres longues. Premiere antenne it 17 articles; rabattue elle 
atteint Ie milieu du troisiem~ segment thoracique. Trois derniers 
articles m~nis d'~~e mem~rane hyaline. ~ui, au niveau de la moitie proxi­
male du dIx-septIeme artIcle, est grosslerement denticulee. J'ai compte 

FIG. 5. Macrocyclops !uscus Jurine. a. ~ Premiere antenne, articles ,8 a 14 (Chahi, 
etang); b. ~ Premiere antenne, article 17 (mare) ; c. ~ Deuxieme antenne (etang) 
d, ~ Lamelle bas ale de P 4 (mare); e. ~ Lamelle basale de P 4 (etang) ; f, -~ Lamelle 
basale de P 4 (etang) ; g', Article 3 de P 4 (etang); h. ~ Article 3 de P 4 (mare); 
i. ~ P 5 (fosse) ; j. ~ P 6 (mare). 

de 9 it 16 denticules a ce niveau. Deuxieme antenne longue; premier, 
quatrieme et surtout troisieme articles tres allonges, surpassant de 
beaucoup la longueur du deuxieme article. Article 3 de l'enp. 4 en­
viron 3 fois aussi long que large; epine ap(cale interne plus courte que 
l' epine apicale externe et de mame beaucoup moins longue que I' article. 
Epine interne du deuxieme article de P 5 considerablement plus longue 
que l'epine externe de cet article. Ovisacs assez petits, accoles, ren ... 
fermant ohaoun de 13 It 25 oeufs. 

Male.-Un seul specimen. Longueur 1202 lJ.; largeur 523 fL. 
Branches de la furca paralleles, it rebord interne cilie, relativement un 
peu plus courtes que celles de la femelle. P 6 formee d'une forte epine 
interne, dont l' extremite depassait Ie bord posterieur du troisieme seg­
ment abdominal, d'une petite soie' mediane et -d'une soie externe, qui 
etait plus courte que repine interne. 

Habitats.-Chahi .(Mazenderan), mare, fosse, etang. 
Deja. trouve dans Ie Turkestan (Daday), Ie Macrocyclops fuscus 

n'avait, pour autant qu'il me soit connu, pas encore ete signale plus au 



Macrocyclops ,Juscus Jurine. 

.Art. 3. PG 
Localite. ,J 

Longueur. Antenne 2 Longueur 
Furca. Soie Soie apic. int,.: Art. 3. Enp. 4. Art. 3. Enp. 4. Enp.4. ~.: soie 

ll. des articles. dorsale. soie apic. ext. Long. : largo Ep. int.: ~p. ext. Long. art.: m d : soie 
ep. into ext. 

Chahi-

Mare ~ 1900 .. (83+25): 51=2·12: 1 167 406: 265=1'53: 1 120: 40=3: 1 75: 122=0'61 : 1 1·60: 1 . . 

-

Fosse ~ 1700 .. (114+18) : 50=2·M:: 1 200 487 : 346= 1·40: 1 117: 38=3'08: 1 Sl2: 118=0·78: 1 1·27: 1 .. 

Eta!lg Q 1425 133 : 83 : 163 : 142 (68+32): 48=2'08: 1 162 364: 239=1·52: 1 120: 37=3'24: 1 67: 107=0·63: 1 1'79: 1 .. 

~ 1548 .. (105+13): 51=2·31: 1 189 484: 330=1'47: 1 117: 39=3: 1 90: 109=0·83: 1 1·30: 1 .. 
-

-

Mare ~ ]202 .. (55+18): 38=1·92: 1 118 339: 192=1,76: 1 197': 33=2·9:1 : 1 62: 83=0·75 : 1 1·56: 1 85: 28: 67 

-
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sud sur Ie continent asiatique. J e ne l' ai rencontre que dans une seule 
localite du Nord de l?Jran, dans trois biotopes difi'erents, de caractere 
eutrophique. 

Macrocyclops . albidus J urine. 
Description.-Sept femelles adultes examinees. Longueur de 1187 

a 1729 ~; largeur de 456 a 665~. Branches de la furca parfois paral­
leles, mais Ie plus souvent legerement divergentes, a bord interne glabre, 
de 1·81 it 2·20 fois aussi longues que larges. Soie dorsale et soie apicale 
extil'ne de la furca de longueur it peu pres egale. . Premiere antenne a 
17 articles; rabattue· elle atteint Ie milieu ou Ie bord posterieur du troi­
sieme segment thoracique. Articles 15, 16 et 17 munis d'une membrane 
hyaline qui est tres finement denticulee sur Ie dernier article. Article 
3 de la deuxieme ante nne plus court que chacun des trois autres articles. 
Article 3 de l' enp. 4 de 2·04 a 2·63 fois aussi long que large. Epine 

FIG. 6. Macrocyclop8 albidu8 Jurine. a. ~ Premiere antenne, article 17 (Chahi mare) ; 
b. ~ Deuxieme antenne (Chahi, mare); c. ~ Lamelle de P 4 (Chahi, fosse); d. ~ 
Lamelle de P 4 (Baba Radji ,etang); e. ~ Article 3 de P 4 (Chahi, fosse); f. ~ Article 
3 de P 4 (Chahi, mare) ; g. ~ Article 3 de P 4 (Recht, mare); h. ~ Article 3 de P 4 
(Baba Hadji, etang) ; i. ~ P 5 (Recht, mare) ; j. ~ P 5 (Baba Radji, etang). 

apicale interne moins longue que l' epine apicale externe et corisiderable­
ment plus courte que l'article. La soie distale du rebord interne de cet 
article est, soit rudimentaire, soit entierement ~ absente (subspecies oli­
golasius de Kiefer 1928). Comme Gurney Ie fait remarquer cette parti­
cularite avait deja ete mentionnee par Sars en 1909. P 5 semblable a 
celle de l'espece precedante. Ovisacs grands, ecartes du corps; ils etaient 
endommages chez tous les animaux e~amines. 

Habitats.-Cette espece cosmopolite a dans la region dont il s'agit 
ici, ete rapportee pour"la premiere fois de Cachemire (etang, marecages, 
a 1585 metres au-dessus du niveau de la mer) par l'expedition de Yale 
en 1932 (Kiefer 1939). En 1935 je I'ai recoltee dans un bassin a Mechhed 
(Khorassan), et en 1939-40 je l'ai retrouvee dans les localites suivantes: 
Chahi (Mazenderan), mare du fleuve Talar, fosse pres du meme fleuve j 



Macrocyclops albidu8 Jurine ~ 

Locali~. 
Longueur. Antenne 2 Longueur FUl'ca. Sale Sale aplc. into : Art. 3. Enp. 4. Art. 3. Enp. 4. Art. 3. Enp. 4_ 

(J. des articles_ dorsale. soie apic. ext. Long. : largo Ep. into : ep. ext. Long. art.: . 
ep.lnt. 

Okaki-

Mare 1330 .. (67+20): 41=2·12: 1 133 351 : 120=2-92: 1 93: 37=2-51 : 1 75: 93=0-80: 1 1·22: 1 

Fosse 1377 .. (72+20): 45=2'04: 1 133 867 : 125 =.2·94 : 1 100: 39=2·56 : 1 80 : 100 =0-81 1·25: 1 

1273 .. (65+22): 48=1·81: 1 133 337: 117=2-88: 1 92: 35=2-63: 1 78: 99=0'79: 1 1'18: 1 

Rtr.ht-.. 

Mare 1729 130: 117 : 75 : 137 (85+25): 50=2-20: 1 125 364: 153=2-38: 1 107: 45=2·38: 1 ·78: 93=0-84: 1 1-37: 1 

Ramsar-

glare 1463 -- (83+20): 47==2-19: 1 .. 376: 150=2-50: 1 105: 41=2'56: 1 77 : 100=0'77 : 1 1-36: 1 

Allt·re mare 1501) .. (85+23) : 49=2·20: 1 133 397: 137=2-89: 1 92: 45=2·04: 1 85: 97=0'88: 1 1'08: 1 

BabaHadji-

Et,ang 1187 83 : 75 : 63 : 100 (56+22) : 38=2·05 : 1 117 269 : 100=2'69 : 1 85: 39=2·18: 1 6<l: 73 =0·82 : 1 1·42: 1 
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Ramsar (Mazenderan) plusieurs mares; Recht (Guilan), mares; Baba 
Hadji (Fars), etang d'eau douce it 30 kilometres au sud de Chiraz. 

Macrocyclops di.tinctus Richard. 
Description.-Femelle (3 adultes). Longueur de 1387, a 1463, (J.; 

largeur de 551 a 618 fl. Branches de la "furca divergentes, a rebord 
interne cilie, de 2·29 a 2·44 fois ~ussi longues que largeSt : Soie dorsale 
beaucoup plus courte que la soie apicale externe. Premiere antenne a 
17 articles, tres longue; rabattue, elle depassait chez un specimen. Ie 
rebord posterieur du cinquieme segment thoracique. Trois derniers 
articles pourvus d'une membrane hyaline entiere. Article 3 de l'enp. 
4 de 2·62 a 3·09 fois aussi long' que large. Epine -apicale interne . en 
general inferieure en longueur a celle de l'epine apicale externe., Chez 
un individu l'epine apicale interneetait un peri plus 'long-lie 'que'-l'epine 
apicale externe. Ovisacs allonges, ecartes du corps. Un sac renfermait 
chez un specimen 16 et, chez lin autre 18 oeufs. Couleur gris-verdatre 
ou olivacee ; ovisacs fonces, brun-noiratres. 

/ 
FIG. 7. Macrocyclops distl~nct'Us Richard. a. ~ Premiere antenne, ,article 17 (Pandhar­

pour, riviere) ; b. ~ Deuxieme antenne (Pandharpour, riviere) ; c. ~ ~Lame11e basale 
de P 4 (Pandharpour riviere) ; d., ~ Artirle 3 de P ,4 (Pandharpo~r, r.ivie~); P.. i! 
Lamelle hasale de P 4 (He de Salsette, riviere) ; f. J P 5 et P 6 (ne de Salsette, riviere). 

Male.-Un seul observe. Longueur 1016 fL; Iargeur 428 fl. Furca 
a branches paralleIes, plus courtes que chez Ia femelle, a repord interne 
cilie. Soies apicales it courbure en lyre caracteristique; celles-ci plus 
courtes que celles de Ia femelle. P 6 a epine interne atteigpant Ie bord 
posterieur du troisieme s~glnent abdominal, it soie mediane courte et it 
soie ext erne tre$ mince. 



Macrocyclops distinctus Richard. 

Localit~. 
Longneur. Antenne 2 Longueur Furoa. Soie Soie apic. into : 

lL des articles. dorsale. soie apic. ext. 

Pandharpour-

Riviere Takli ~,.1434 108 : 95 : 7d : 100 (88+20) : 47=2·29 : 1 130 370: 237=1'56: 1 

~ 1387 .. (91+17): 43=2·51 : 1 150 380: 285=1·33: 1 

• ~ 1463 100: 103: 88 : 108 (99+18): 48=2·44: 1 170 4U ; 289=1·53: 1 

.lle de Salsctte-

Riviere 
PovaI. 

PI'eS du lac J 1016 .. (61+]3): 37=2: 1 125 292: 184=1·59: 1 

Art. 3. Enp. 4. 
Long. : largo 

Art. 3. Enp. 4. 
Ep. into : ~p. ext. 

102: 33=3·09: 1 75: 83=0·90: 1 

97: ~2=3'03: 1 82: 78=1,05: 1 

102: 39=2·62: 1 78: 91=0·86 : 1 

75: 30=2·50: 1 50: 61=0·82: 1 

Art.3. 
Enp.4. 

Lon~. art.: 
6p. into 

1·36: 1 

1·18: 1 

1·30: 1 

1·50: 1 

PU 
Ep.: soie 
m~d.: sole 

ext. 

.. 

. . 

.. 

67: 28: 8S 

< o r 
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Habitats.-Rapporte du Ceylan (etang it Candy) par Gurney en 1916 
et plus tard de Lahore (Pendjab). Je l'ai rencontre dans une riviere it 
Pandharpour (Deccan) en aofit 1936 (3 ~~) et en decembre 1938 (1 ~) 
et j'ai trouve un male unique dans une riviere pres du lac Povai (He de 
Salsette, Bombay), en decenlbre 1937. Dans Ie cas des animaux de 
Pandharpour et celui de l'ile de Salsette il s'agit manifestement de 
l' espece typique. 

Kiefer a en 1932 decrit une nouvelle espece, M acrocyclops neute1' 
de Java, caracterisee notamment par la longueur de I'article 3 du deu­
xieme antenne, et, aussi bien Kiefer que Gurney lui-meme, sont d' avis 
que les animaux du Ceylan appartiennent it cette forme, mais Gurney 
considere que.la distinction de M. neuter comme une espece diiferente 
manque de justification. 

A propos de la repartition geographique des 3 especes mentionnees 
ici, il convient de remarquer que Ie M. fuscus et Ie M. albidus, connus 
de I' Asie centrale et de l'Iran, n' ont pas encore ete trouves dans I'Inde 
propre (abstraction faite du Cachemire), tandis que Ie M. distinctus, 
qui appa.remment est repandu it travers toute la peni~sule indienne, 
n'a jusqu'ici pas ete recolte dans l'Iran, ni dans l' Asie centrale. 
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ON THE OCCURRENCE OF PROSTHOGONIMUS PUTSCHKOWSKII 
SKRJABIN, 1913, IN INDIA.l 

By G. D. BHALERAO, D.Sc., Ph.D. (Lond.), F.Z.S., F.R.M.S., F.A.Sc., 
H elm.inthologist, 

Imperial Veterinary Research Institute, M u kteswa'r-K umaun, 
U. P., India. 

and 
P. W. GIDEON, M.Sc., Professor of Biology, 

Karnatak Oollege, Dha·rwar. 

Up to the present, there have been only three records of the occur­
rence of representatives of the genus Prosthogonimus in India. Gideon 
(1929) recorded Prymnoprion sp. from the rectum of Ibis megalocephala 
in Darwar but Braun (1902) had already pointed out that the genus 
Prymnoprion is a synonym of Prosthogonimus. P. indicus, obtained 
from the oviduct of a fowl at Mukteswar, was described by Srivastava 
(1938). Lal (1939) recorded P. cuneatus from the bursa fabri~ii of 
Acridotheres tristis. Recently one of the writers (Gideon) obtained 
some specimens of this genus from the intestine and rectum of the Pond 
Heron, Ardeola grayi. Lately Witenberg and Eckman (1939) have 
published a very useful, critical paper on the classification of the genus 
Prothogonimus. In this paper, they have dealt with twenty-three 
species of the genus, and reduced them to only seven valid speci~s. 
According to these authors, the only characters that are useful in dis­
tinguishing the different species of the genus are (1) the relative size of 
the suckers, (2) the extent of the uterine coils and (3) the shape and'dis­
tension of the vitellaria; all other characters are dependant upon the 
age and state of contraction of the worms and are su15ject to individual 
variations. They have also published a key for use in distinguishing 
the seven valid species of the genus. Applying this key to the Indian 
forms, the spe'cimens from Ibis megalocephala, Ardeola grayi and the, 
domestic fowl can be rightly referred to the species P. putschkowskii 
Sltrjabin, 1913. P. indicus is distinguished from P. putschkowskii only 
by the posterior extent of the cirrus sac but according to Witenberg 
and Eckman (1939) this character is variable. The validity of this 
statement can be judged by a study of the figures of this species pub-
1ished by Skrjabin and the joint authors. In the former, the cirrus sac 
extends up to the anterior border of the ventral sucker, while in the 
latter it terminates much in front of this organ. It is therefore quite 
eyident that P. indicus Srivastava, 1937, 'is synonymous with P. putsch-
7cowskii Skrjabin, 1913 and that the forms from Ibis megalocephala and 
Ardeola grayi 'also belong to this species. 

1 Paper read before the 28th session of the Indian Science Congress, Benares, held in 
January, 1941. 
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A few observations on the anatomy of these forms from Ibis megalo­
cephal(J aRd Arcleo14 [payi a,re given below:-

The specimens from Ibis megalocephala are lanceolate and resemble 
that depicted in figure 1 of Witenberg & Eckman (1939), while the 
specimens from Ardeola grayi are broader, with a round posterior extre­
mity, and are slightly attenuated anteriorly, resembling the specimen 
shown in figure 3 of Skrjabin (1913). They measure 4·695-7·396 mm. 
in length and 1·73-3·08 mm. in maximum breadth. The cuticle is spiny. 
The mouth is subterminal and is surrounded by the oral sucker which 
measures 0·249-0·365 mm. in diameter. The pre-pharynx is very small 
and measures 0·013-0·0152 mm. in length. The pharynx is globular and 
measures 0·16-0·238 mm. in diameter. The oesophagus is· 0·173-0·479 
mm. long. The intestinal caeca terminate 1·35-1·37 mm. from the 
posterior end of the body. The ventral sucker is situated at about the 
anterior fourth of the body and measures 0·81-0·84 mm. in dia­
meter. 

The excretory pore is situated at the posterior end of the body. The 
excretory bladder is Y -shaped, with a slightly sinuous and long stem, 
which bifurcates into two short arms at the level of the hinder border 
of the testes. 

The genital. pore is situated subterminally at the anterior end, on 
the left side of the oral sucker. The testes a:r;e oval Or somewhat round-­
ed bodies, situated slightly in front of the midbody. They measure 
0·45-0·827 X 0·~9-0·55 mm. and may be symmetrical or slightly oblique. 
The cirrus sac may be more or 'less sinuous and terminates some distance 
in front of the ventral sucker. 

The ovary consists of about twelve to fifteen lobes and measures 
0·4-0·85 X 0·27 -0·7 mm. It lies slightly to the right of the middle line 
and its position with respect to the testes or the ventral sucker depends 
on the state of contraction of the worms. In the lanceolate form, it 
lies distinctly posterior to the ventral sucker and anterior to the zone 
of the testes, while, in slightly contracted and broader forms, it partially. 
overlaps the ventral sucker and ~he testicular zone. The receptaculum 
.seminis is pear-shaped, lies immediately behind the ovary and measure 
0·25-0·275 X 0·135-0·17 mm. The vitellaria are lateral and consist of 
seven groups on the left side and eight or nine groups on the right si<ie~ 
Posteriorly they extend to a distance slightly short of the intestinal 
terminations but their anterior extent is variable. In the broader 
forms, they extend slightly in front of the zone of the ventral sucker, 
while in the lanceolate form they extend slightly anterior to the ace~ 
tabular zone on the right side and, on the left side they -terminate in the 
middle' 'of the acetabular zone.. In the, region "bf. the intestinal. caeca~ 
the ute~ine ooils' are inter-caecal; but, posterior to .the terminations. of 
the in~stinal oaeca, the uterine coils' ~xtend from one side of the body 
to the other. There is no special aggregatiQn, of the. uterine coils. in 
front of-the-·v.entr-al.sucker. The-eggs_are operculate and measure 0·019-
0·047·x O·013~O·029 mm. 

The material referred to in this paper has been deposited' in the 
Z{,ological collection of the Indian Mbseum, Calcutta, as no. W3448-49/1. 
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ON THE OCCURRENCE OF THE BAT FLUKE, PROSTHODENDRIUM 
OVIM44GNOSUlv[ (BHALERAO, 1926) IN .4 DOG.1 

By G. D. BHALERAo, D.Se., Ph.D. (Lond.), F.Z.S., F.R.M.S., F.A..Sc .. , 
H elminthologist, 

I mperial Veterinary Research Institute, M ukteswar-K umaun, U. P., 
India. 

Through the courtesy of Dr. P. A. Maplestone the wri"wr had the 
opportunity of examining a few trematodes obtained by Mr. N. V. 
Bhaduri, B.Sc., M.B., from the intestine of a dog in Calcutta. On 
examination the flukes proved to be the species Prosthodendrium ovi­
magnosum, which the writer had described in 1926 from the bat, Nycti­
nomus plicatus, in Rangoon. In addition to the writer's original record 
of this parasite, it had been recorded by Northup (1928) from Rhinopom.a 
microphyllum in Rangoon. The writer (Bhalerao, 1936) recorded it 
from Nycticejus pallidus in the Punjab. Dr. B. P. Pande, D.Sc., inform­
ed the writer that this species is also found in Allahabad. Outside 
India, Tubangui (1928) recorded it from Scutophilus temminckii in the 
Philippine Islands and Joyeux et alia (1937) from S. borbonicus in North­
ern Somaliland. It is thus evident that this parasite enjoys a very wide 
distribution in the orient and that it is normally a parasite of bats. 
The occurrence of this parasite in a dog is of considerable interest. It 
is quite possible that the dog may have acquired the infection by feed­
ing upon an infected bat and acted only as a facultative host. Instances 
of this type are not uncommon. A few years ago the writer (Bhalerao, 
1932) reported Isoparorchis hypselobagri fronl a man and a crocodile, 
although this is a normal parasite of the gas-bladder of the fish, Wallago 
attu, in India. Similarly the writer (Bhalerao, 1937) recorded Param­
phistomum cuonum from the wild dog Cuon dukhunensis, although he 
suspected, from the degenerate nature of the material, that these amphi­
stomes were not the normal parasites of dogs. Of similar nature is the 
infection of a wild cat by Paramphistomum sp. recorded by the writer 
(Bhalerao, 1937). A few observations on the anatomy of Prostkoden­
rium ovimagnosum from the dog in Calcutta are recorded below :-

The worms measure 0·435-0·6 mm. in length and 0·36-0·6 mm. in 
width. The cuticle is smooth. The following measurements refer to a 
specimen measuring 0·6xO·6 mm. The oral sucker is 0·106 mm. and 
the pharynx 0·048 mm. in diameter. The intestinal caeca terminate 
immediatelv in front of the testes. The ventral sucker is' situated at 
0·296 mm. "'from the anterior end and measures 0·083 mm. in diameter. 
The genital pore lies centrally, at 0'193 ~m. behind the anterior end. 
The testes measure 0·155-0'168 mm. in diameter. The pseudo-cirrus 
sac measures 0-15 mm. in diameter. The ovary extends from one testis 

1 Paper read before the 28th session of the Indian Science Congress, Benares, held in 
January 1941. 
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to the other but occasionally it is slightly less extensive. There are 
15-20 follicles of vitelline glands on each side. The uterine coils fill 
up the posterior half of the body. The largest egg measures 0·018X 
0·0135 mm. 

The material referred to in this paper has been deposited in the 
Zoological collection of the Indian Museum, Calcutta, as no. W3447/1. 
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INDIAN AND CEYLON SPONGES OF THE NATURHISTORISKA 
RIKSMUSEET, STOCKHOLM, COLLECTED BY K. FRISTEDT. 

By H. SRINIVASA RAo, M.A., D.Sc., Assistant Superintendent, Zoological 
Survey of India, Indian Museum, Calcutta. 

(Plates XII, XIII.) 

The sponges on which the present report is based were collected 
by the late Dr. Konrad Fristedt in March and April 1889. At my 
request, Professor Dr. -Sixten Bock of the Natural History Museum, 
Stockholm, ,vas good enough to place the collection at my disposal for 
study and report as long ago as 1931. Owing to circumstances beyond 
my control the study of this collection was interrupted repeatedly, and 
it was not until early last year that I was able to give my undivided 
attention to it. 

The sponge fauna of the Gulf of Manaar and its adjacent Indian 
and Ceylonese waters has been well known for many years now through 
the researches of Carter, Dendy, Kumar, Burton and Rao, and it is all 
the more surprising, therefore, to find 7 new species and 3 new varieties 
of sponges in the present small collection consisting of 42 species and 3 
varieties representing 28 genera in all. No representatives of the 
orders Hexactinellida and Calcarea are present in the collection. Most 
of the cQllection is preserved in alcohol but a few are preserved dry. 

I take this opportunity to offer my best thanks to Professor Dr. 
Sixten Bock of the Natural History Museum, Stockholm, not only for 
his courtesy and readiness in sending me the collection, but also for his­
kind indulgence in allowing me to keep the collection for over nine years.1 

I have also to thank Dr. Baini Prashad, Director, Zoological Survey of 
India, for facilities to study and report on this collection, and for readily 
agreeing to publish the present paper in the Records of the Indian M useU1n 
as suggested by Dr. Bock. 

The photographs and drawings illustrating the present paper were 
executed under my supervision by Babus Subodh C. Mondul and R. 
Bagchi respectively, artists of the Zoological Survey of India, to whom 
my thanks are also due. 

List of Indian and Ceylonese Sponges in the Fristedt Collection. 

Order TETRAXONIDA.2 Fam. GEODIDAE. 

Sub-order ASTROSOLEROPHORA. 
3. Geodia inconspic'lta (Bowerballk). 

Fam. CHONDROSIIDAE. 
Fam. STELLETTIDAE'. 4. Ohondrosia reniformis Nardo. 

1. Stelletta purpurea Ridley. Fam. TETILLIDAE. 

2. Stelletta bocki, sp. nov. 5. Chrotella a'ltsfraliensis (Cart.er). 

lOwing to the considerable risks involved at present in forwarding valuable manu­
scripts to neutral countries, Dr. Bock has very kindly accepted my suggestion to pub­
lish the present Report in India, although it was originally intended to be published 
in Sweden. 

2 I have followed the classification adopted by Burton (1937). 
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Fam. CLA VULIDAE. 

6. Pseudosuberites andrewsi Kirk­
patrick. 

7. Laxosuberties crucia~us (Dendy). 
8. S'uberites camo8'US (Johnston) 

Gray. 
9. Spirastrella inconstans (Dendy). 

10. Spirastrella 'vagabu1Ula Ridley. 
11. Spirastrella p'ltrpurea (Lamarck) 

Ridley. 
12. OUana sp. 

Sec. MYXILLBAB 
26. 8trongyZac·idon stelZiderma 

(Ca.rter). 
27. -1otroc]"ota bac-uZifera ·Ridley. 

Sec. OLATHRIEAE. 
28. Echinodictyum clathratum 

Dendy. 
Sec. RASPBLIBAE. 

29. Prostylys8a foetida (Dendy). 

Sub-order S1GMATOSOLEROPHORA. 

30. Trachyopsi8 halichondroides 
Dendy. 

Fam. HAPLOSCLERlDAE. 

13. Haliclona oculata (Pallas). 
14. Adocia pumila (Lendenfeld). 
15. OaUyspongia diffltBa (Ridle~). 
16. Oallyspongia obtusispiculifera 

(Dendy). 
17. Oallyspongia cellaria, sp. nov. 

Oallyspongia cellaria var. fusca., 
nov. 

18. Oallyspongia pambanensis, sp. 
nov. 

19. Oceanapia jistulosa (Bower bank). 
20. Oceana pia arenosa, sp. nov. 

Fam. DESMACIDONIDAE. 

Sec. MYOALEAE. 

21. Mycale indica (Carter). 
22. Mycale aegagropila - (Johns. 

ton). 
23. Mycale monanchorata Burt.on 

& Rao. 
24. M ycale trincomaliensis, sp. 

nov. 
25. Biemna tubulata (Dendy). 

Order KERATOSA. 

Sub-order D10TYOOERAT1DA. 

31. Phyllo8pongia papyracea 
(Esper). 

32. Rpongia o.lJicinalis Linn. 
S. ojficinalis var. jenestrata, 

nov. 
lYe ojficinaZis var. bib'ulus, nov. 

33. Hircinia jusca Carter. 
34. Hircinia ramodigitata Burton. 
35. Hircinia cactiformis, sp. nov. 
36. H ircinia peUita, ap. nov. 
37. Dysidea fragilis (Montagu). 
38, Dysidea kerbacea (Keller). 
39. LUffariospongia clathrata 

(Carter). 
40. A plysinopsis reticulata 

Hentschel. 
41. Spongionella tubulosa Burton. 

Sub-order DENDROOERATIDA. 
42. H exadelZa purpurea Burton. 

Order TETRAXONIDA. 

Sub .. order ASTROSOLEROPHORA. 

Family S'l'ELLETTIDAE. 

Stelletta purpurea Ridley. 

1884. Stelletta purpurea & var. retroflexa, Ridley, Report Zool. Goll. "Alert", 
p. 473, pI. xl, fig. e, pI. xliii, figs. j-j". _ 

1926. Btelletta purpurea, Burton, Ann. Mag. Nat. Hist. (9) XVIII, pp. 44-49. 
1932. Stelletta purpurea Burton & Rao, Rec. Ind. Mus. XXXIV, p. 310. 

There are four lots of specimens in the collection three of which are 
from Pamban, South India.,. and one from Trincomalee on the east coast 
of Ceylon. The external form and other features of these sponges vary 
considerably, and it. seems best to describe ea.ch lot separately to enable 
a comparison to be made. -

The rIrincoma.lee specimen (Stockholm Museum No. 656-Hl) attached 
to a. brown alga is roughly rectangular with straight and curved sides, 
30 X 20 mm. The dorsal surface is convex and the ventral less so, 

1 The letters S. M. win be used to indicate the abbreviation for t,he words 'S~oc~!' 
holm Museum' in the rest of this paper. . - - . . -. . .. 
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purple above and paler below. The closely pitted upper surface is very 
rough with the pores not apparent. There is a single osculum 1"6 mm. 
in diameter on the edge of the straight side of the sponge. The sponge 
is hard and very little compressible. The smaller orthotriaenes and 
anatriaenes form a more distinc.t row below the sub-dermal spaces than 
in some of the Pa.mban specimens. 

S. M. No. 668 from Pamban, S. India (2 fathoms) consists of. three 
small irregularly oval or oblong sponges, 12 X 6 mm., 6·X 4·5 mm., and 
5 X 5 mm. in diameter. The first is attached, has a rough surface, minute 
pores and an oblong osculum (l·5XO·5 mm.) with thickened lips, and 
the remaining two which are not attached have no oscula. 

S. M. No. 682-A from Pamban is a cake-like concavo-convex form, 
with .a roughly square outline and two short cornua-like process~s re­
sembling those of the hyoid apparatus of the frog and other vertebrates, 
44x42·mm., 16-18 rom. thick, with the cornua 5-10 mm. high and 6-8 
mm. thick. The sponge is apparently attached by its paler ventral 
surface to a substratum of calcareous nodules on which a few strands of 
algae are also found. The pores on the dorsal surf~ce are not uniformly 
conspicuous. An oval osculum 2-3 mm. in diameter without a thicken­
ing of its outline is present at the angle opposite to which the bigger 
cornua arises. In the skeleton the oxea of the choanosome form ~ more 
or less confused reticulum of loose spicules. 

S. M. No. 683-F from Pampan, S. India (3:-5 fathoms) is a roughly 
spherical, pale to pale-yellow or dirty brown, firm but slightly com­
pressible sponge, 26·5-40·0 mm. in diameter, attached by its basal surface 
to calcareous nodules. Groups of three or more conical prominences 
2-4 mm. high and as broad at base are present on the sides. The surface 
is rough and full of minute pores. Two small oscula 1·0-1·5 mm. in 
diameter lead into a cavity or pit at the bottom of which is a small oblong 
opening. Spreading brushes of orthotriaenes (with a few anatria,enes) 
constitute a thin cortex enclosing oval spaces between the cones of the 
brushes which form subdermal cavities. A few of these spicules occur 
below the level of these cavities as well. Oxea are in irregular radial 
bundles, 1·0-1·4 mm. long, and 0·01-0·02 mm. thick; tylasters 0·018-
(;)·022 IDID. in diameter have few rays and do not occur in abundance. 

Localities.-Pamban, Gulf of Manaar (S. M. Nos. 668, 682-A, 683-F) ; 
Trincomalee, Ceylon (8. M. No. 656-H). 

Stelletta bockil, sp. nov. 

(Plate XII, fig. 15.) 

The sponge is a roughly oval, cake-like mass, 41 rom. long, 29·5 mm. 
broad, and 15·5 mm. thick, with a more or less plane ventral surface 
and a moderately convex dorsal surface, and with &. thin cortex distinct 
from the underlying crumb-of-bread-like soft choanosome. It has a 
triangular compressed promontory from one side near the basal surface, 
and on the same side a prominent sinuous ridge near the dorsal surface. 

1 I have named this species after Prof. Dr. Sixten Bock of the Stockholm Museum 
through whose cQ-qrtesy I was able to study the Fristedt collection of Indian and Ceylon 
~ponge8. . 

D 2 
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The sponge is firm and slightly compressible, smooth to the naked eye 
.and siightly rough to the touch. The dorsal surface has numerous 

I 
I 

I o.t. 

,. "p. s.o. 

I 

I 
~.c. 

.,. 

~}~XT.FlG. I.-Vertical section of cortex of Stelletta bocki, sp. nov. showing skeletal 
elements. 0., oxea; o. t., orthotriaenes; p. 8. 0., palisade of small 
oxea; 8., style; 8. c., sub-cortical space. X 26·6. 

TEXT-FIG. 2.-Vertical section of cortex of Stelletta bocki, sp. nov. showing palisade of 
oxea, orthotriaenes, and the minute oxyspherasters. X 125" 
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minute closely-packed contracted pores (text-fig. 4) while the ventral 
has scattered cribriform pores and an arch-like row of about 20 oscula 
each 1·0 to 1·5 mm. in diameter (PI. XII, fig. 15). The ventral surface 
and the sides are covered with a thin laver of sand particles while the 

\ 0-

dorsal surface is free from them. The colour of the sponge is pale brown 

TEXT-FIG. 3.-0xyspherasters of the cortical layer of Stelletta bocki, sp. nov. shown 
greatly enlarged. X 800. 

to pink with the ventral surface distinctly of a lighter shade of brown. 
The choaIiosome is yellow and the cortex pink or pale brown. The 
skeleton is strikingly distinctive w·ith its palisade of radially directed 
small oxea, not microxea, constituting a cortex, with a discontinuous 

TEXT-FIG. 4.-Tangential section through cortex of Stelletta bocki, sp. nov. showing 
surface pores and skeleton. X 59. 
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single row of orthotriap.nes below thp. palisade' of oxea, and with radiat­
ing spicular fibres of a few moderately large oxea going up to the cortex. 
Loose oxea 'of large size and a few styles are scattered between the fibres, 
while oxyasters are confined to the choanosome only. In spicule pre­
par'ations of the cortical portion very minute oxyspherasters with con­
spicuous centrum and short stout rays are occasionally found, but these 
are not abundant and may probably represent the developmental stages 
of the oxyasters (text-figs. 1-3 and 5). 

Small oxea of the cortex 0·24-0·28 mm. long, straight or slightly 
curved; orthotriaenes 0·40-0·50 mm .. long with cladi 0·060-0·080 mm. 
long; large oxea 0·50-0·60 X 0·02 mm., straight or curved and abruptly 
or gradually pointed; oxyasters with inconspicuous centrum, 0·032-
0·048 mm. in diameter inclusive qf the long, thin, pointed rays which 
never exceed 8 \n: number; and oxyspherasters 0·004 mm. in diameter. 

The skeletal elements leave no doubt as to the genus to which the 
specimen should be assigned, but the curious palisade-like arrangement 
of the small oxea in the distin.ct cortex does not a ppe.ar to have been 
described in any previously known Stelletta. The palisade-like cortical 

TEXT-FIG. 5.-A portion of the choanosome of SteZletta bocki, Spa nov. showing oxes" 
styles, and oxyasters~ X 170. 

oxea recall strongly the arrangement of similar oxea in Scolopes moseleyi, 
Sollas. Scolopes Schmidt is characterised by "a thin fiprous cortex 
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containing oxeas and microxeas radially arranged, palisade fashion.. 
The megascleres are oxeas mostly collected into fibres, radially arranged. 
The microsclere when present is an amphiaster" It is clear that the 
present species has no generic relationship with Scolopes judging from 
the categories of skeletal elements present, and there is little justifica­
tion for the erection of a new genus to receive the present species. The 
confusion that prevails in the grouping of genera assigned to families 
such as Epipolasidae, Donatiidae, Stellettidae and Jaspidae has been a 
deterrent on my inclination to refer the present species to a new genus. 
Students of sponges interested in discursive matter on these families 
may find the following references of some help: Topsent (1898 and 
1900), Dendy (1916), Wilson (1925), Burton & Rao (1932) and de Lau .. 
benfels (1930). 

Locality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-F)1. 

Family GEODIDAE." 

Geodia inconspicua (Bowerbank). 

1932. Goedia inconspicua, Burton & Rao, Ope cit. p. 322. 
1937. Geodia areolata and Geodia picteti, Burton, Bull. Madras Govt. Mus. 

(N. S.) Nat. Hist. Sec.- I, pp. 8-9, pI. 1, fig. 3. 

An incomplete irregularly oval specimen 32·0 mm. long and 21-5 
mm. broad is referrable to this species. The sponge was apparently 
growing on a small mass of calcareous nodules and shell-debris, fragments 
of which are still attached to it. The surface of the sponge is smooth 
in parts and rough in others. Conspicuous cribriform pores are confined 
to some parts of the sponge, while rounded pores 0·3-0·5. mm. in dia­
meter are present in scattered groups on the basal part. The· colour 
of the surface of the sponge is light brown, and of the soft crumb-of­
bread-like inner mass pink. The texture is hard and very little com­
pressible. The corticalla yer of sterrasters is about a mm. thick. There 
are wide cylindrical conduits 1-2 mm. in diameter in the soft portion 
of the sponge which are lined by a transversely wrinkled membrane. 
The cortical layer of sterr asters is supported by the cladomes of the 
orthotriaenes and by the upper extremities of the larger oxea. A few 
a"natrianes with thin rhabdomes penetrate the cortical layer with their 
cladomes projecting some distance above the surface. A few small 
oxea and small asters are scattered between the thin transparent dermal 
membrane and the layer of sterrasters. Where the membrane has peel­
ed off, these skeletal elements have dropped out exposing the sterrastral 
layer. The oxyasters with small centrum and long thin rays are scatter­
ed in the choanosome singly or in groups. A few small oxea are also 
scattered in the choanosome immediately below the sterrastral layer in 
the interspaces between the large ox~a and the rhabdomes of the triaenes. 

Small Oxea 0·10-0·14 "mm. X 0-002-0·004 mm., large oxea 1·4-1·8 
mm_ X 0·03, sterrasters 0-06-0·10 mm. in diame~er, euasters 0·027-0'036. 

1 The holotypes of all the new species and varieties described in the present paper 
will be deposited in the N aturhistoriska Riksmuseet, Stockholm,' as soon as transport 
and other conditions in Europe are rendered safe, while a complete set of paraty.pes 
will be retained in the collection of the Zoological Survey of India, Indian Museum, 
Calcutt~ " 
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mm. in diameter, small euasters (probably developmental stages) 0·004-
0·006 mm. in diameter. 

Locality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 657 .. B). 

Family CHONDROSIIDAE. 

Chondrosia reniformis Nardo. 

1932. Ohondro8ia reniformis, Burton & Rao, Ope cit., p. 324. 
1937. Ohondr08ia reniformi8, Burton, Ope cit., p. 10. 

There are two lots of specimens in the collection which belong to 
this species. S. M. No. 683-B from Pamban is a flattened roughly rect­
angular piece 65 mm. long, 32 mm. broad, and 4·10 mm. thick, and has 
at its narrower end a conical process on one side 23·5 X 14·5 mm. It is 
hard and inflexible and is very like a piece of untanned hide, and the 
colour varies from a dark greyish brown to a pale muddy yellow or grey. 
Although smooth to the naked eye, the surface of the sponge is minutely 
pitted and bears very small scattered pores, and extensive whitish 
dendritic ma,rkings which seem to underlie the dermis. In addition 
to these there are areolae or cellular markings in the greyish portions 
which seem to be better de veloped than the dendritic ones. The surface 
of the sponge has also. grooves and depressions. There are two elongat­
ed oscular openings 4 mm. in maximum diameter, one on the upper 
surface and the other on the periphery of the narrower side opposite 
the conical process. The under surface is rugged and the presence on 
it of sand particles in patches indicates that it was attached to some 
dead coral rock or shingle in shallow water. Of the two specimens from 
Trincomalee (S. M. No. 656-B) attached to filaments of brown algae, 
one is roughly rectangular in outline, 20 mm. in diameter and 5 mm. 
thick, and the other trapezoidal in outline, 23 X 18 mm. in dimensions 
and 2-4 mm. thick. Both are pink in colour and have the characteristic 
areolae formed by the coalescence of the dendritic markings. The single 
osculum, 1·5-2·0 mm. in diameter, is slightly raised above the rest of the 
surface. In both the lots pigment granules are found in great abundance 
arranged in groups of a few granules each, and below the dermis they 
are concentrated in a deeply coloured layer. No trace of the 'glary 
bodies' of Carter has been found. 

Localities.-Pamban, Gulf of Manaar (S. 1\1. No. 683-B); Trin­
comalee, Ceylon (S. M. No. 656-B). 

Family TETILLIDAE. 

Chrotella australiensis (Carter). 

1934. Oinachyra aU8traliensis, Burton, Sci. Rep. Great Barrier Reel Expel. 
1928-29, IV, p. 523. 

1937. Ohrotella aU8traliensis, Burton, ope cit., p. 12. 

Burton has fully discussed the synonymy of this species in the .first 
refer~n~e cited. In the present collection t1lls species is represented by 
a single incomplete roughly hemispherical specimen with probably 
only its basal part inta.ct. It is 41·5 mm. long, 30·5 mm. broad, and 
has conspicuous porocalices 4·5-7·0 mm. X 2·5-3·5 mm. The spicules 
do not as a rule, project much above the surface of the sponge, but 
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there is a certain degree of roughness due' to the projecting broken ends 
of oxea. The spicular categories are typically arranged with a fair 
number of pro- and ana- triaenes and numerous microxea and sigmaspires, 
The microscleres seem to be somewhat roughened when examined under 
the high power of the microscope, The projecting megascleres are 
nearly all broken at their tip, but from their shape and size they seem 
to be mostly oxea. The pro-and ana- triaenes are found below the 
surface of the sponge so that many of them are complete. The microxea 
are generally disposed roughly at ~ight angles to the megascleres. 

Locality.-Pamban, Gulf of Manaar (3-5 fathoms), (S. M. No. 683-A).-

Family CLA VULiDAE. 

Pseudosuberites andrewsi Kirkpatrick. 

1900. Pseudosuberites andrewsi, Kirkpatrick, Proc. Zool. Soc. London, p. 135, 
pI. xii, figs. 2a-b, pI. xiii, fig. 7. 

1937. Pseudosuberites andrewsi, Burton, Ope cit., p. 14. 

The species assigned to the genus Pseudosuberites are somewhat 
ill-defined in their features, and I, therefore, refer to this species with 
som~ hesitation a massive sepcimen 40 X 32 mm., and several small 
fragments which have been detached from this mass owing to its fri­
ability. The sponge is associated with coral,' shell, and calcareous algal 
debris which are found in the substance of the sponge as well as at its 
base, and on some of which, at any rate, there are encrusting forms of 
what appear to be Mycale. The external form is difficult to describe 
~wing to the occurrence .of foreign particles which project in some parts 
above the surface of the sponge obscuring its general outline. Where 
the surface appears to be smooth to the naked eye it bears small flatten .. 
ed or cylindrical mamilliform processes 3-4 mm. high recalling those of 
.Pseudosuberites undulatus (George & Wilson, 1919, pI. lvii, fig. 8) and 
of p, hyalinus Ridley & Dendy (Topsent, 1900, p. 171). The processes 
do not terminate in openings; but small pores about a mm. in diameter 
are scattered singly or in groups on various parts of the sponge. The 
canalicular markings in the ectosome of the type are not present in the 
specimen. The colour of the sponge varies from pink to purple or pale 
brown. The sponge is very soft and compressible in spite of the presence 
of embedded foreign particles, and the dermal membrane can be peeled 
off from the underlying choanosome. The sub-dermal spaces are in­
conspicuous and may be seen as narrow transverse streaks. The tylo. 
styles are 0·2-0·3 mm. long and 0·0045-0·0075 mm. thick. The spicules 
of the dermal membrane form a reticulum or a pa vement of spicules 
lying side by side. In parts of the choanosome the spicules form irregular 
fibres ascending to the surface of the sponge. Although the present 
specimen agrees with that recorded by Burton in spicular measurements, 
the external form, the sub-dermal canals, the dermal skeleton and the 
~olou:t: of the sponge differ considE}.rably. Until the criteria of .specific 
differences in the genus are more clearly defined, it will be undesirable 
to erect more new species. The size of the tylostyles seep:lS to be a 
fairly reliable distinguishing feature between P. andrewsi and P. hyalinus. 

Locality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 657 -D). 
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Laxosuberites cruciatus (Dendy). 

1905. Suberites cr'ltciatus, Dendy, Rep. Oeylon Pearl Oys. Fish. Suppl. Rep. 
. XVIII, p. 131, pI. v, fig. 10. . 

1916. S'uberites cru.ciatus, Dendy, Rep. GOl't. Baroda Mar. Zool. 01chamandiil 
in Kattiawar, Pt. ii, p. 135. 

1921. Suberites cruciatus var. depressa, Dendy, Trans. Linn. Soc. London, (2) 
Zoo!. XVIII, p. 147. 

1937. Laxosuberites cruciatus, Burton, Ope cit., p. 14, pI. viii, fig. 47. 

There are two lots of specimens in the collection from different depths 
on the coast of Trincomalee. S. M. No. 659 from a dept.h of 12 fathoms 
eonsists of five fragments 15-35 mm. high. Each is part of a branching 
colony of short rounded or cy1indrical processes not more than 15 mm. 
high, and 3-6 mm. in diameter. The whole colony has some resemblance 
to a Zoanthid colony in external form. A few irregularly scattered 
transparent spots on the surface of the sponge covered by a thin dermal 
layer of spicules rna y represent pore areas. There are one or two elon­
gated shal10w pits with small rounded apertures at their bottom on the 
sides of some of the processes, which probably represent oscula. The 
colour of the sponge in spirit is pale brown. The sponge is closely 
associated at its base with a colony of Hydroids which seems to have 
grown on it. One of the fragments is a growth on a small Purpurid or 
Mitrid Gastropod shell occupied by a hermit-crab and part.ly covered 
by a Polyzoan colony. S. M. No. 661 from 8 fathoms consists of frag­
ments as in the other lot. There is a more profuse growth of Hydroids 
which are adherent to the surface of the sponge, and the processes which 
~re longer (20 mm.) tend to be flabellate instead of cylindrical. The 
oscula are relatively large but irregular in outline. The skeleton a.grees 
very well with the description given by Dendy and Burton. The tylo­
styles are in various stages of growth, the younger ones being thin and 
hair-like and less than 0·002 IDID. thick. An average fully developed 
spicule is 0·3 mm. long and 0·006 mm. thick. The tylostyles resemble 
fairly closely those of .Suberites lobiceps Schmidt (1870, p. 47, pI. v, fig. 5) 
and S. epiphytum (Lamarck) Ridley_ (1884, pI. xliii, fig. h). Had Sch­
midt's description been adequate the present species would have been 
designated Laxosuberites lobiceps (Schmidt). S. epipkytum and 8.. 
cruciatus var. depressa seem to be encrusting forms of the present species. 

Locality.-Trincomalee, Ceylon (8-12 fathoms), (8. M. Nos. 659 and 
661). 

Suberites carnosus (Johnston) Gray. 

1897. Suherites c.arnosus, Dendy; Proc. Roy. Soc. }lictoria (N. S.) IX, p. 245. 
1900. lJ·uberites carnosus, Topsent, Arch. Zool. Exper. Gen. (3) VITI, p. 233, 

pI. vii, figs. 1-5. 
1916. Suberites carno8US yare Dendy, Ope cit., p. 134. 
1925. Suberites carnosU8, Kumar, Bec. Ind. Mus. XXVII, p. 229. 
1934. Suberites carno8U8, Burton, Ann. Mag. Nat. Hist. (10) XIII, p. 314. 

There are two lots of specimens from Pamban which belong to this 
species. S. M. No. 682-B consists of four fragments 37-50 mm. high 
and 24-40 mm. broad. Each of these consists of 2-4 stout club-shaped 
proces~es closely adherent by their sides to one another from one-third 
to three-fourths their height, and strongly recalling the shape of some 
fo~ of FicuZina ficus. The sponge is compact, soft and compressible, 
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and its colour varies from a light pink or brown to sandal-wood. 'The 
external surface of the sponge is minutely pilose or velvety when observ­
ed under a Jens although smooth to the'" naked eye and is often thrown 
into minute folds, elongate knobs or rugae. A fe~ rounded pores not 
Plore than 1 mm. in diameter are found on the sides near the base of the 
c1ub-shaped processes. Terminal or sub-terminal oscular openings, 
ellipsoidal, slit-like or triangular, and not more than a mm. in length 
or diameter, are present on the processes. The projecting ends of the 
tylostyles form several rows of oscular fringes. The presence of dead 
Gastropod shells at the base of some of the fragments of the sponge 
shows that it was growing on a bottom of shingle or shell-deposit. The: 
ill-defined thin radiating spicular fibres end in-fan-shaped surface brushes 
of tylo~tyles the extremities of which project above the surface of the 
sponge giving it the minutely pilose appearance described above. Below 
the brushes the tylostyles are scattered irregularly, sometimes in loose. 
bundles in various directions. The spicules are 0·4-0·6 mm. X 0·006-
0'008 mm. with their heads usually conica.} or top-shaped and with or 
without a constriction. In the younger spicules the conical shape of 
the head is more ponounced. 

S. M. No. 683-0 seems to represent a complete sponge growing on 
a base 26 mm. X 10 mm. sticking to sand or calcareous matter. The 
sponge is 30 mm. high, 25 mm. broad and consists of 5-6 finger-shaped 
processes 15-18 mm. high and 4-7 mm. diameter. The texture is a 
little more firm than in the previous lot, and the surface relatively more 
rugose ~nd pilose. No trace of oscula or pores is present. A large 
quantity of diatoms and desmids is entangled among the spicules of 
the surface brushes and the choanosome. 

Locality.-Pamban, Gulf of Manaar (1-6 fathoms), (S. M. Nos. 682-B 
and 683-0). 

Spirastrella inconstans" (Dendy), 
1887. Suberites inconstans and vars. globosa, meandrina and digitata, Dendy, 

Ann. MaU. Nat. Hist. (5) XX, pp. 154-157, pIs. ix-x. 
1934. Spirastrella. inconstans, Burton, Ope cit., p. 570. 

This species is represented in the co11ection by a dry specimen about 
200 mID. high and 95 mm. broad which belongs to the var. digitata of 
Dendy. The individual digitate processes are 60-70 mm. high and 15-
45 mm. in diameter. Some have at their extremity small or large oscular 
openings 4-12 mm. in diameter. Some processes are more or less solid 
with closely anastomosing spicular fibres, while others are hollow and 
chimney-shaped. There are several ramifying canals in the interior 
of the solid processes, while in the hollow processes they, are very 
small and confined to the thickness of their walls. The inner surface 
of the chimney-shaped tube and of some of the larger ramifying 
c.snals is smooth. The base of the sponge is covered by calcareous 
nodules and particles of dead corals, algae, etc., while the upper 
parts are smooth. The colour of the sponge is a light brick-red. The 
tylostyles are 0·4-0·54 mm. X 0·009-0·013 mm. There is considerable 
va.riation in the shape of the head of the megasclere which may be oval, 
elongate oval, hour-glass-shaped, or rounded. No microscleres were 
found in the preparations from various parts of the sponge. 
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This species corresponds to the tropi tubulifera, digitata and con­
crescens of S. purpurea of Vosmaer (1911), but it seems advisable to 
keep this species distinct from S~ purpurea into whicl1 a great variety of 
closely allied forms has been merged. 

Locality.-Ttincomalee, Ceylon (1-3 fathoms), (S. M. No. 268). 

Spirastrella vagabunda Ridley. 
1884. 8pirastrella vagabunda, Ridley, Ope cit., p. 468, pI. xliii, figs. e, e/. 
1921. 8pif'astrella vagabunda, Dendy, Ope cit., p. 139. 

A single pale brown roughly angular or cylindrical fragment 40 mm. 
long 2·5-4·5 mm. in diameter belongs to this species. A few fragments 
of dead mollusc and barnacle shells, and of coral debris project from 
the surface of the sponge. No base of attachment, pores or oscula are 
discernible. The sponge has a smooth surface and a firm texture. Four 
or five canals pass vertically through the sponge. There is a cortex 
0·2-0·4 mm. thick consisting of a close reticulation of tylostyles 0·22 .. 
0·54 mm. X 0·02 mm. The spirasters of the surface layer are 0·018· 
0·027 mm. long. 

Locality.-Trincomalee, Ceylon (10 fathoms), (S. M. No. 666-A). 

Spirastrella purpurea (Lamarck) Ridley. 
1911. 8pirastrella purpurea, Vosmaer, 8iboga Expedite, VIal, pp. 6-67, 14 pIs. 

The single specimen in the collection seems to agree with the troPe 
pyramidalis of V osmaer both in the form of the skeleton and in colour 
and texture. The specimen is 25·0-27·5 mm.. long, 7-14 mm. thick, 
roughly triangular and cushion-like in form, light purple in colour, and 
firm and compact in texture (cf. Vosma.er, 1911, pI. i, fig. 1). Its surface 
is uneven and studded with small abscess-like eminences. It was 
apparently found unattached, but a small hemispherical depression on 
one side in which the spicules are visible suggests the probability of its 
having grown over a small pebble. The surface of the sponge although 
smooth in appearance is somewhat rough to the touch. Except for a 
narrow elonga.te opening at one extremity which may represent the 
osculum, there are no pores or other openings on the surface. In section 
a few roun~ed callals may be seen in the periphery of the choanosome in 
addition to th,e thin dermal cortex of spinispirae. The tylostyles are 
0-44-0·50 mm. long, 0·010-0·016 mm. thick with the diameter of the 
head 0·013-0·020 mm. The spinispirae are slender and long with 3-5 
sharp bends in the course of their length, and with minute spines in a 
linear series or separated by short gaps and concentrated usually at 
the bends. The average spinispirae are 0·013-0·220 mm. long, and 0·002 
mm. thick. A few rare stout ones in the choanosome are 0·018 mm. long 
and 0·004 mm. thick. 

LoCality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-G). 

Cliona sp.1 
A beach-worn shell of Ostrea bearing pit-like and canalicular excava­

tions on the outer surface of the shell near the umbo was probably bored 

1 For an account of the Indian GUona see Annandale, Bee. Ind. M U8. XI, pp. 1-24, 
pl. i (1915). . 
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by a species of Cliona, but in the a bsence of spicules characteristic of 
the genus in the preparations made from scrapings of the excavations 
I am not at all certain that my identification is correct. I have seen in 
preparations only amphioxi and sigmata characteristic of Gelliine sponges, 
but these seem to be later growths in the excavations made by a Cliona. 
The evidence that the present specime.n is a Cliona-bored shell is there­
fore presumptive. 

Locality.-Trincomalee, Ceylon (1-5 fathoms), (S. M. No. 271). 

Sub-order SIGMATOSOLEROPHORA. 

Family HAPLOSCLERIDAE. 

There is very little evidence in recent literature on the subject that 
the last ,vord on the diagnostic features of the genera, included in the 
family has yet been said, and that the differentiation of the genera is 
any simpler or easier now than it was at the beginning of the present 
century. The identifi~ation of specimens belonging to this fa.mily in 
the present collection has been attended with considerable difficulty, 
and I am not sure that I have reached the 95 per cent correctness which 
Burton (1934b, p. 528) claims for his method of identification by examin­
ing tangential sections of sponges of this family under three different 
magnifications. For example, there are specimens of Chalinine sponges 
in the present collection which from the general features of the skeleton 
and from the structure, texture, and colour of the sponges are assignable 
to Haliclona, but which, following Burton, should be assigned actually 
to Adocia. In a number of cases the problem of what constitutes a 
dermal skeleton as distinct from the underlying main skeletal fibres 
seems very difficult to solve. To save confusion to future workers it 
would seem to me to be a good plan for authors to support their identi­
fication with a good figure or photograph af the external form and the 
skeleton and with a short description of the main features of the sponge 
concerned. In the species assigne.d to this family in the present paper 
I have followed this plan subject to the limitations of space and cost of 
pu blication. 

Burton (1934b, p. 539) has admirably clarified the position of the 
genera, Hal1:clona, .4docia and Ca,llyspongia as "Haploscleridae with 
main skeleton a reticulation of spongin fibres cored with oxea; special 
dermal skeleton a netw:ork of similar fibres subdivided by seeondary or 
even tertiary fibres. Mieroscleres toxa (and possibly sigmata)." The 
species described below as new to this famHy are so like Callyspongia in 
the general arrangement of the skeleton that I have no hesitation in 
ignoring the absence of toxa, and their replacement by sigmata as 
features charaeteristic of Callyspongia. 

Haliclona oculata (Pallas)~ 

1794. Spongia oculata, Esper, Pjlanzenthiere, Spongia Tab. I, figs. 1-2. 
1934. Haliclona oculata, Burton, Opt cit., p. 529. 

There are two specimens in the collection, one preserved in spirit 
and the other dry, which may he referred to this species. S. M. No. 
680 is an elongate, solid, rod-like sponge with anastomosing branches 
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0-10 mm. in diameter. It is of a pale golden-yellow colour and has a 
number of slightly elevated oscula 2-4 mm. in diameter arranged in a 
series on one side of the branches at a distance of 8-10 mm. between 
successive oscula. There is a defhiite surface tangential skeleton of thin 
transparent or pale spongin fibres cored by a row of single oxea. The 
polygonal meshes of the skeleton fibres are covered by a thin transparent 
membrane. The dermal spongin fibres arise from the tip of the main or 
radiating fibres at right angles to them. Although they are inconspicuous 
on account of the pale colour of the spongin, the disposition of the coring 
oxea indicates ·the occurrence of the dermal layer and the polygonal 

TEXT· FIG. 6.-Skeletal fibres of Haliclona oculata. a. Vertical section showing tangen­
tial and radial fibres. b. Tangential fibres viewed from surface of 
sponge. 

meshes of the skeleton (text-fig. 6). The fibres of the dermal skeleton 
~re 0·0 l-0·04 mm. in diaJIleter and are~ as a rule7 unispicular. The main 



1941.] H. S. RAO: Indian Sponges of the Stockholm Museum. 431 

ascending or radial fibres are multispicular, containing usually not more 
than two oxea, w·hile the transverse secondary fibres are yellow, uni­
spicular, and of the same diameter as the dermal fibres. Microscleres 
are absent. T4e meshes of the primary skeleton fibres are generally 
oblong, rectangular or square. Spicules are straight or curved, 0·08-
·0·09 mm. X 0·004-0·008 mm., many of which are broken into two or three 
pieces within the spongin envelope. 

S. M. No. 262 is a dry incomplete specimen 155 mm. long and 76 mm. 
broad, with a number of closely anastomosing irregularly cylindrical 
branches 5-17 mm. in diameter, and several rounded oscula on small 
mound-shaped eminences which are more common on one side of the 
branches than on the other. No evidence of a base of attachment is 
present on the sponge. The skeleton fibres vary as in S. M. No. 680. 
Microscleres are absent. The fibres of the dermal tangential skeleton 
appear to be stouter (0·06 mm.) than those of the transverse secondary 
fibres (0·02-0'04 mm.) of the main skeleton, the spongin of the latter 
being of a paler yellow t~an that of the former. The radiating or ascend­
ing fibres are cored by· bundles of 2-5 straight or curved oxea (0·09 X 
0·004 mm.), while the dermal and the secondary fibres of the skeleton 
are cored by the same kind of oxea joined end to end or overlapping the 
adjacent oxea. . 

Localities.~Pamban, Gulf of Manaar (3 fathoms), (S. I'll. No. 680) ; 
Trincoma.lee, Ceylon (3 fathoms), (S. M. No. 262). 

Grant's Haliclona occutata1 probably represents a Chalinine sponge 
as understood by later authors. The close resemblance of H. oculata 
(Pallas) to Callyspongia ra1nosa (Gray) has already been pointed out by 
Burton (1934b, p. 603), and unless the dermal skeleton is well-preserved 
it will be difficult to distinguish between the two species. 

Adocia pllmila (Lend~nfeld). 

1934. Adocia pu,mila, Burton, Ope cit., p. 537, pI. i, figs. 1-7. 
1937. Adocia pumila, Burton, Ope cit," p. 20. 

The species is well represe~ted in this collection by a large nUInber 
of branching a,nd anastomosing fragments varying in colour from pale 
yellow to rusty brown. S. M. Nos. 686-B and 690 from Pamban are 
pale yellow to light brown, somewhat fiattened, 10-15 mm. in diameter, 
and with oscula 3-5 mm. in diameter either slightly raised or on fistulous 
processes 8-10 mm. high and 6 mm. in diameter. S. M. No. 692 from 
Trincomalee is 'a small grayish brown sponge growing on the anterior 
end of a gastropod, 16 X 10 mm., with two elongate-ovate depressions 
or concavities (8-5 mm.long) at the ba·se which give the specimen a com­
pressed appearance. There is an osculum 2 mm. in diameter flush with 
the surface of the sponge at the broader. end. S. 'M. No. 651 from 
Trincomalee consists of a large number of fragments ,of the colony, pale 
brown to rusty brown in colour. The branches are somewhat fiattened 
with the outline of their cross-section irregular. Low conical tubercles 
less than 2 mm. high are present on the surface giving it a roughened 
appearance, but some parts of the sponge are smooth. Small fistulous 

~ g~ant, R. E., Out~ine8 of Oomparative 4natomv, :po 6, fig. 2 (Lol).don, 1841) 
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outgrowths 8-25 mm. high and 10 mm .. in diameter arise from various 
parts of the sponge ,vith a rounded or oval osculum at the extremity of 
each, but there are a few which attain a height up to 55 mm. Small 
barnacles are embedded in the sponge surface. Spongin is bet.ter develop­
ed in this lot than in the other two. 

Oxea-0·14-0·15 mm.xO·009-0·013 mm., sigmata 0·013-0·018 mm. 
Localities.-Pamban, Gulf of Manaar (S. M. Nos. 686-Band 690); 

Trincomalee, Ceylon (S. M. Nos. 651 (1 fathom), and 692). 

Callyspongia diHusa (Ridley). 

(Plate XII, fig. 14.) 
1881. Tubulodigitu.s communi8, Carter, Ann. Mag. Nat. Hist. (5), VII, p. 367. 
1889. J.9iphonochalina communis, Dendy & Siphonochalina crQ,8s1"jibra, Dendy, 

Ann. Mag. Nat. Hist. (6), III, pp. 81-82. 
1890. Siphonochalina proc'ltmbens, Dendy, Trans. Zool. Soc. London, XII, 

p. 355. 
SiphonochaUna communis yare tenuispiculata, Dendy, ope cit., p. 155, 

pI. vii, fig. 1. 
1905. Toxochalina robusta var. ridleyi, Dendy, Ope cit., p. 140, pI. ix, fig. 2. 
1916. Siphonochalina crassifibra and S. minor, Dendy, Ope cit., pp. 114-115. 
1934. Oallyspongia diffusa, Burton, Ope cit., p. 541. 
1937. Oallyspongia di!fu8a, Burton, Ope cit., p. 20. 

I refer to this species a flabellate, fan-shaped specimen from Pamban 
with Jow tubes and oscular openings along its margin. I ts length "is 
83 mm. on its broadest side and 60-72 mm. on the na.rrower sides, and 

TlJ;XT-FIG. 7.-Dermal skeleton of a dry specimen of Callyspongia diffusa. X 48·6. 

its thickness 4-8 mm. It wa.s found on a colony of Polyzoa and Vermetid 
tubes and in between the va.lves of a young pearl oyster. On its upper 



1941.) H. S. RAO: Indian Sponges of tkeStockholm Museum. 433 

surface are four funnel-shaped processes 5-15 mm. high and 6-12 mm. in 
dia,neter, each with an osculum· 2-5 mm. diameter at its extremity. 
On the longer arched side of the specimen are two irregular rows of 
slightly elevated oscular openings 1-5 mm. in diameter. The sponge is 
compressible and resilient, brown in the centre and somewhat paler on 
the periphery. The dermal and primary skeleton fibres are well develop-

TEXT-Fla. S.-Primary fibres of a dry specimen of Gallyspongia diffusa. X 44. 

ed with the spongin yellowish br~wl1 in t.he latter and. pale yellow in the 
former. A form of toxa riot unlike that fOUIld in.-Toxochalina robusta 

TEX'l'.FIG. 9.-Sharp and abruptly pointed oxen. of a. dry ,specimen of OallysPQI'I,gia 
diflusa. X 340. 

var. ridleyi Dendy, 0·0135-0·0225 mIn. l~ng is scattered alon.g the fibrca. 
The oxea, 0·072 X 0·004 mm. 7 are in bundles of four or more, and do not 

jJ 
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fill, the spongin fibres of the main skeleton. In secondary fibres they 
are found singly or in twos (text-fig. 10) . 

. A. flat specimen from Trincomalee, 102 mm. long, 54-84 mm. wide, 
and 18-25 mm. thick attached by a base 15-20 mm. in diameter to a 
nullipore, and having four la.rge, more or less contiguous, bulbous pro­
cesses projecting above the surface of the sponge, is also to be referred 
to this species. The processes are narrow at base (15·25 mm. diameter) 
and broad distally (24-50 mm. diameter). What appear to be pores a,re 
the openings of hollo'w's in which small barnacles are lodged. Oscula 
3·15 mm. in diameter occur in pairs on the distal end of the processes. 
The dermal sub-reticulum of small fibres is often obliterated, but 
usually present on the underside of the sponge (text-figs. 7-8). The 
colour of the sponge is a light dirty brown. The character and arrange­
ment of the skeleton fibres are as in O. obt'ttsispicu,lije.ra (S. M. No. 263) ~ 

TEXT-FIG. IO.-Skeletal fibres of a specimen of Callyspongia d·ijfusa. 0,. Portion of 
the primary skeleton. b. A single mesh of the primary skeleton 
enlarged to show the arrangement of the spicules. 

hut the spicules are generally oxea with sharp and abruptly pointed ends, 
th~ d~m~nslons, colour al!d charact~r being as in that species (text-fi~. 
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9). Except in the external form, the mode of branching, and the nature 
of the spicules, the two specimens assigned to this species seem to be 
very closely allied, if not identicaL In fact, the subtlety of point.s of 
difference between species assigned to the gen us Callyspong'ia should 
serve as an indication that a too rigid system of classification has its 
pit-falls. 

Localities.-Pamban, Gulf of Manaar (3 fathoms), (S. M. No. 681-B) ; 
Trincomalee, Ceylon (1-3 fathoms), (S. M. No. 265). Dry. 

The second specimen has also a close resemblance to Oeraochalina 
implexa Topsent (1892, Mem. Soc. Zool. France V, p. 27, pI. i, fig. 6) 
from the Red Sea. 

Callyspongia obtusispiculifera (Dendy). 

(Plate XII, fig. 13.) 

1905. Ohalina obtusispiculijera, Dendy, Ope cit., p. 150, pI. x, fig. 9. 

A bushy colony (of closely branching and anastomosing, vertically 
disposed, digitate processes) 147 mm. broad, 122 mm. high, and 78-~J5 
mm. thick seems to belong to this species. Dendy has not figured the 
external form of the sponge. The processes are 10-75 mm. high and 

'rEX,T.FIQ. ll.-Primary skeleton of Callyspongia obtusispiculifera showing the regular 
meshes. X 26·6. 

4-16 mIn. in diameter, and rise unequally one above the other like the 
1.rees in a forest. They may be cylindrical, angulate or flattened, and 

E 2 
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~sposed at various angles to o:n.e another .. O'n ·the' base of the colony 
t.here is a roughly rounded' hollow 40 mm. in dia:rneter. ·and.50 JIim. in 
depth which liad presumably lodged in life a. piece, of coral; n:ull:ip'ote 
n~dule, or st9p.e around which the colony started growing;' Except 
for a few fragments of a barnacle sticking to the fibres on the"outer fringe 
of the ~outh of .this hollow, the sponge bears· no trace of the substratum 
oil which· it was .fourid. There: are no pores on the surface of the sponge 
apart from. the polygonal openings of the cribrifprm dermal membrane 
'which has been damaged at many points. Oscula '2-4 mm. in diatJ:ieter 
are present at the free extremity·.of. most of the digitate processes· and 
rarely on the sides below it. The skeleton consists of an anastomosis 
of st~llt spicular fibres (O·O~-O· io mm. iIi dia:meter) in more or less regular 
patterns, chiefly ~. triar1g1e .. ·.or· a :rectangle.~,. ~he_p'rimary fibres at the 
surface have .. a 'polygona, sl:1b-retic.ula.t~o:Q.. 'of sm-aIler fibres (0'02-0'04 
mm. in diameter) in the' interspaces between the larger fibres. The 
~rrangement. of the primary' fibres' is very' regular 'and cOnSeq uehtly the 
tibres ,ise one abQ.ve, the other as in a scaffold or· ladder :(text-fig.i 11) 
A.tthe' ~UJ'face·.~of. ~Jje, sponge' t1;ie primary ,fibreS appear ·as' proinine~t 
ridges, arid the' junction of two o'r ~ore fibres is raised into a knob. 'There 

TEXT-FIG. 12.--A junction of the primary fibres of Gallyspongia obtulJispiculi/era. X 220. 

is thus no distinct derma l membrane which can be peeled off from the 
surface of the sponge, but it is constituted by the anastomosis of th~ 
amallel' branching fib~es ~rising from the primary fibres. Spicules are 
st,rop.gyle~, 01', r~ely, $l~g~~ly .Qen1i.rotylO'te strongyles, straight, J'flexuous 
or verrniform, 0,07-0,09 'mm. X O·002-0~004 mID., and -of a pale pink colour' 
,(te~~:;f\g, .. 13). -T~e. spicules ·are· closely, papked, t.ogether r~ the ,c.entre 
.o~ .~~e 'f),hre, often 'leaving clE~ar spongi~ of a thickness ~of about

l

0;609 
~~~9:t;l ~he pe!iph~ry of t.he fibre. 'Vh~re the fibres join or. br~'nch 'pf'f 
·th~. ~]jinetions are broad., triangular,diamond-sb.aped., or. rectangular 
(text-fig. -12). No micros~lere$ are :present, Th~ colour of the' sponge 
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in its dry state is dirty grey, and the texture brittle. The surfar,e of 
the sp·onge in its living or fresh state \vas probably smoot.h as the absence 
of projections, aculeatiolls or knobs on the dr)T sponge indicates. 

c: 

TEXT-FIG. I3.-Vermiform, straight, or curved centrotylote strongyles of CaUyspongia. 
obtusispic1lliJera. X 340. 

Locality.-Trinconlalee, Ceylon (1-3 fathoms), (S. 1\1. No. 263). 
Although 'the present specimen does not agree· fully \vith Dend~T's 

description of the species, I prefer to place it here with a full descrip­
tion of it to calling it a. ne\v variety or new species \vith close affinities 
to Dendy's species. The close relationship of this species to Callys­
pongia d~fJusa is undoubted, and I should have no hesitation in refer­
ring it to this species but for the form of the spicules. 

Callyspongia cellaria, sp. nov . . 
(Plate XII, figs. 1··7.) 

There are two lots of specime.ns in the collection, one from Pamban 
and the other from Trincomalee, which I am unable to match ·with any 
known species of Callyspongia. 

S. M. No. 658 from Trincoma.lee consists of four fragments. One i~ 
femuroid in shape, 75 mm. long, 15-20 nlm. i~l diameter wh(\.re it is fiat, 
and 22·5 to 35·0 mIn. ,vhere it is con vex, a second one 55 mIn. X 20-25 
mm. of a some\vhat similar shape, a third 15~·O x 27'S lnnl., irregularly 
ovoid or ohlong and found attached to the valve of a dead Pelec.vpod 
shell, and lastly a cOlnpressed speeinlen ·with a ~oughly hastate outljne 
46·0 mm. long a.nd 22·0-29·0 mm. in cliallleter on the convex portion 
and 14·0 mm. in diameter on the flat portion. The colour of t.he frag­
ments in spirit is a dirty yello\\Tish brown. 

S. M. No. 689 from Pamban is a small hun-like specimen 38-48 mm. 
in diameter and 29 mm. in height attached to the valve of a dead Spondy­
lid Lamellibranch mollusc and other shell-dehris. The colour of the 
sponge in spirit is a pale yello\vish bro\vn . 

. The most characteristic features of the species are the presencE' of 
.well developed Rpongin forming in ('on.iunetion \vith oxeote spi('.ult~S 
.brqad band-shaped or la'mcllar sp£culu'I' jihres and the eXlremd!J fene.~t'l'atecl 
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and cellular appearance of the sUlface and interior of the sponge. The 
general external appearanee of the sponges belonging to the species is 
thus that of a honey-comb. The texture is firm and very little com­
pressible_ The pores, more numerous on the upper surface, are extreme­
ly variable in shape and size (0·5-1-5 mm. diameter) and freely coalesce 
with the adjacent ones, and the oscula (3-5 mm. in diameter) are scatter .. 
ed on the sides and upper surface of the sponge. The skeleton consists 

,:rEXT-FIO. 14.-Skeletal fibres near surface of Oallyspongif1:c ellaria, ap. nov. X 166-6. 

of an irregular reticulation of loose spicules or spicular fibres of one or 
Jnore oxea, straight or curved, forming a rough isodictyum with no 
Hpecia.l derrnal layer of spicules except in parts of the sponge very little 
exposed to the abrasive action of foreign particles, wher\} small vertical 
bllndles of oxea form a pilose covering (text-fig. 14). Looge'spicules are 
Often scattered in the meshes of the reticulum. The oxea are 0·16-
0·24 nUll. long and 0·.0022-0·0135 mln. thick, and gradually or abruptly 
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narrowed at the extremities. Many t.hin hair-like oxea, which pre­
sumably represent t.he gro¥:th stages of the same category of spicules, 
are also present. The crescent-shaped sigmata, 0·018-0·027 mm. chord, 

TEXT-FIG. I5.-Spicules of Oallyspongia cellO/ria, Spa nov. X 406'6. 

are quite aoundant on. the surface dermal membrane where preserved 
and in the ~nterspaceshetween spicules (text-&g. 15). They are more 
common ,vhere spongin is present. Particles' of calcareous debris are 
conlmonly sticking to the surface skeletal fibres, and filanlents of bro\vn 
algae ·are often found sticking out of the lurnen of the oscula.. 

Localities.-Trincomalee, Ceylon (8-10 fathoms), (S. M. No. 689). 

Callyspongia cellaria var. fusca, nov. 

(Plat.e XII, figs. 8 a1\d 9.) 

This sponge differs from the one described above chiefly in colour 
and t.exture and in the dimensions of t.he spi~ular elements. The speci­
mens are somewhat incomplete a.nd include t"ro fragments. Of the 
fragments, one is 54·0 mrp. long, 24 mm. broad, and i 1-13 mm. thick, 
and the other, a short club-shaped specimen, 35·5 mm. long, 15·5 mm. 
broad at the tip a,nd 9·5 mm. broad at base. Of the incomplef.e speci­
mens one is in the form of a pair of clubs joined together a. litt.le above 
the base. It is 118 mm. long, 22·0 mm. to 41-'0 mm. broad- at the clnb­
shaped extremities, 13·5,.23·5 mm. in diamet.er be10w the club-shaped 
part, and 33~5 mm. in diameter where the two clubs are joinei together. 
The other specimen is transversely elongate, hoof-shaped, 97·5 mnJ. 
broad, 40-50 mm. high, and has a few short mound-'shaped project.ions 
10-15 mm. high from the upper surface. In life it was apparently attach­
ed to a dead coral or other calcareous debris at three separate points 
where fragments of calcareous matter a.re embedded in the substance 
of the sponge. All the specimens have numerous oscula 5-8 mm. in 
diameter, usually flush with the surface. of the sponge but sometimes 
with a slightly tumid lip. A dermal reticulati~n of spicular fibres fornled 
of one or more spicules is apparently present all over· the sponge, hut 
in the state in which it is preserved it is found only in depressions of the 
sponge surface \vhere it has not suffered dalnage by abrasive foreign 
debris. The spicular fibres are relatively thin and forIn a circular or 
polygonal reticulation. In the meshes of the spicular fibres a sub-
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isodictyal skeleton of a few spicules may be formed (text-fig. 16). Tho 
oxea are straight or curved with the extremities abruptly narrowed, 

TEXT-FIO. 16.-8keletal fibres of OaZlyspongia cellaria var. fusca, nov. below the dermis 
with a, few sigmata in the centre. X 49·3. 

TEXT-FIG. 17.-<?xea of OaZZY8??ngia ceUaria v~r. !U8ca, nov. x 125 •. 
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0·15-0·23 mm. long, and 0·013-0·014 mm. iIi diameter. The sigmata, 
0'0135-0'018, mm. chord, are thin and confined to the dermal skeleton 

TEXT-nG. 18.-0xea and sigmata of Oallyspongia cellaria var. /,lt8ca, nov. X 560. 

(text-figs. 17 and 18). The sponge is dark ,brown in colour, less firm 
and relatively more resilient than the specimE{ns of CallysfJongia cellaria. 

Locality.--Pamban, Gulf of Mana-ar (3 fathoms), (S. M. No. 686-A). 

Callyspongia pambanensis,sp. nov. 

(Plate XII, figs. 10-12.) 

Form digitate or flab ellate , slightly branching a,nd anastomosing, 
texture. resilient, furry external surface, and the colour light brown. 
Pores and oscula numerous. Main skeleton consisting of more or les~ 
parallel ascending spicular fibres arching towards the distal end and the 
periphery of the sponge and connected by short thin tra.nsverse fibres. 
The brush-like termini of individual fibres anastomose with similar 
adjacent termini to form a dermal membrane, 'with a small bunch of 
short spicular fibres projecting at the junction of the main and dermal 
fibres. It is t,he projecting fibres which give the sponge surface its furry 
appearance. 

Several stout finger-shaped fragments are present in the collection. 
One of them is 74·5 mm.long, 25-31 mm. broad, and 14·5-15·5 mm. thick. 
Another, which is somewhat flabellate, is 51·0 mm. broad, 51·0 mm. high, 
and 10-20 mm. thick. The pores are less than 1 mm. in diameter, and 
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the oscula, which may be flush with the surface of the sponge or elevated 
on mounds, are rounded, oval, or stellar in outline. The oscula are 3-7 
mm. in diameter and lead into chambers at the bottom of which are 

TEXT-FIG. 19.-Surface fibres of the skeleton of Gallyspong'ia pambane fUJ is, ap. nov. 
x21·6. 

several slnaUer openings. The primary spicular fibres are 0·12-0·20 
mm. in diameter. The surface brushes of spicular fibres are 0·40-0·60 

TEXT-FIG. 20.-Radiating fibres of the skeleton of Oallyspo-ngia pambanensis, sp. no~. 
X 21·6. 

mm. high and 0·08-0·10 mm. in diameter (text-figs. 19 and 20). The oxea 
are usually sharply and abruptly ended, but a few ha ve gradually 
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narrowing extremities (text-fig. 21). Occasional styles and strongyles 
marY occur. The oxea are 0·18-0·26 mm. long and 0,004-0,018 mm. 

TEXT-FIG. 21.-0xea of Oally8pongia pambanen8i8, sp. nov. X S3·a. 

ill· d ianleter. No sigma ta or other microscleres present. The spongin 
is less developed than in C. cellaria. 

Locality.-Pamban, Gulf of Manaar (3 fathoms): (S. M. No. 688) . 

. Oceanapia fistulosa (Bowerbank). 
1905. Phloeodictyon jistulo8u,m, Dendy, Ope cit., p. 165. 

This 'species is represented in the collection by a single incomplete 
fistula 72·5 mm. high, -10·5-16·5 mm. in diameter, tapering to a narro,s; 
cone (above the narro\vest part of the cylindrical portion) 25 mm. high. 
The thickness of the rind varies from 2·0 to ~·5 mm. At the distal 
extremity of the cylindrical portion is a large transverse osculum 
shaped like a printer's roller with handles, i.e., with a circular outline 
in the middle and oblong at the ends. A few smaller oscula, oval or 
oblong in outline occur scattered over the rest of the fistula. The conical 
part of the fistula ends blindly and is 'without an osculum. The numer­
ous pores are found closely packed together all over the fistula. The 
dermal skeleton consists of a loose reticulum of spicular fibres with two 
or more spicules while the deeper main or primary skeleton is formed 
of a relatively larger number of spicules. The primary fibres are at 
right angles to the dermal skeleton at various points and their extre­
mities project on the surface giving the sponge its roughness. Oxea 
0·26-0·48 mm. X 0'006-0·009 mm. Very little spongin is present. 

Locality.-Pamban, Gulf of Manaar (S. M. No. 683-D). 
The sandy tubes of a Polychaete worm are found adhering to the 

sides of the fi')tulum. 

Oceanapia ~renosa, sp. nov. 
(Plate XII, figs. 16-18.) 

A fistulum, 27 filll. long, 8 111m. in diameter, with an OSCulUlll 2 mm. 
in diameter, ,vhich presunlably represents only a part of the sponge does 
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not ·agree \vith the de8Cr~p!ri9Jl of:any hitherto known species of Oceanapia.: 
The specimen is sharply geniculate near the base \vhere the diameter 
of the fist.ulum is reduced by nearly half. It is firm t.hough compressible, 
slightly rough on the surface, and pale yellowish in colour. Numerous 
pores 0·3~O·5 mm. in diameter are present on the surface of the sponge. 
The sponge is covered by a thin transparent dermal membrane support­
ed by a few tangentially disposed oxea forming a loose reticulum, or by 
uni- or multispicular fibres (0·01-0'04 mm. thick) which anastomose, and 
give rise to the porous appearance of the sponge surface. The naked-eye 
appearance of the sponge is, however, smooth. Underlying the 

TEXT-FIG. 22.--Skeletal fibres of Oceanapia arenosa, sp. nov. a. Deeper fibres; 
b. surface fibres. 

melnbrane and the surface fibres are the stouter primary spicular fibres 
0,06-0,12 mm. thick. The lumen of t.he fistulum is lined by a closely 
agglutinated layer of fine sand and other foreign particles \vhichform a 
mosaic from the base to the extremity of the fistulum. This mosaic is, 
ho,,"'ever, overlaid by a thin transparent membrane which can be peeled 
off the layer of sand partieles. The spicular fihres consist of gently 
curved, sharpl~/ pointed oxea (0·16-0·18 mm. X 0,0045-0,0060 mm.) which 
taper gradually from the middle of the spieule to the end. The spicules 
of the primary skeleton are generally st.outer than those of the dermal 
skeleton, but do not, on tha.t acconnt., form a distinct category of skeletal 
element. No microscleres are present. (text-fig. 22). 

The sponge is closely associated w·ith a colony of Zoanthids the 
surface of which is .coat.ed with sand particles, and it is difficult to say 
whether a bulb-like or root-like main body of the sponge 'was present 
or not huried in sand. 

The spicula.tion is chara.cteristic of the genus Oceana7)ia, but in all 
other features the species seems to differ from previously described forms. 
The narro\v lumen of the fistulum lined by an agglutination of sand 
particles, the occurrence of a lining membrane over the mosaic of sand 
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particles, and the preRence of a thick cortex distinguish this Rpecles 
froln the other known Rpecies of the gen1]s. 

Locult'ty.- -Palnban, Gulf of l\lanaar (1-0 fathoms), (S. 1\1. No. 671). 

Family DESMACIDONIDAE. 

Section MYCALEAE. 

Mycale indica (Carter). 
" 1889. E8peria, £ndica, Carter, Journ. Linn. Soc. London, XXI, pp. 72·73, pI. vi, 

figs. :3-6. 
1932. Jfycale indica, Burton & Hao, Ope cit., 'pp. 327·328. 

Three nlassive specimens, of \vhich one is dry ,and the othrr t'wo pre­
served in alcohol, belong to this species. S. ,M. Nos. 683-E and 687 from 
Pamban are incomplete and are very muC'h alike in form and consis­
tency_ The (lry ~peC'imen, S. M. No. 2G4 from Trincomalee, is extremely 
fragile although it has at present a more or Jess oval form. The Jarger of 
the two speeilnens preserved in ai<'oho1 is 120 1nm. l>road, 70 mnl. thick 
with finger-like processes 10-1G mm. long on the upper surfaC'e, \vhile the 
other, 48 nun. broad and 18 nlm. thi<'k, has no digitat,e processes. 'fhe 
range of colour in preservation is light. yello\v to pale. Foreign matter, 
snch as dead shells, corals, etc., is imhedded in the substance of the Rponge 
in both t.he spec-ilnens. 1\ 0 pores or oS,cuia a.re evident, but invagina­
lions. of t.he sponge surfaC'e in some parts give 'it 'a cavernous form. 
The, sponges [Ire slightly cOlnpressible though fragile. The naked­
eye 'vie\\~ of the surface of the sponge i~ snlooth, hut under a hand lens 
the derrna 1 la~'er of tangential f,tyles \\'hich forn)s a cortex 1 nllYl. thick 
shows it to be n1inutely roughened.' 'rIte prinuLry skeleton con:sists of 
3, reticllluln of sniC'lll[lr fihr2s \vhieh, rndi;ttin~ fan-\vise to\vards the dernutl 
spicular layer, S~elns to support it. The categories of spicules are Htyles 
0'44-0-66 mm. X 0·01 ;)5 nun., Irtcge anisochela.e O-ll~-O-l ;)5 mm., Rmall 
anisochelae 0·01 :)5-0·0270 nlll!., Rnlnll a.nd large C- and S-shapecl or 
contort signlabt' ()·o] :)5-0·0180 Inn1. and 0·045 nlm. chOf<1 respel'tiveJy, 
a nfl t.riehodrngn),a.ta, 0·(t~:25-0·0450 nlm. The Iflrge aniHochelae seem 
to echinate the spicular fi.hres at ,ma.ny points. 8.1\L No. 2G4 is 130 nlID. 
broad, 65 mIn. thiC'k, and resenlbles S. M. No. 687 from Panlban. Its 
spiculation is very silnilar except in the anisochelae being relatively 
fe\yer. 

Localilies.-Pamhan, Gulf of Ma.nnar (l-f> fathoms), (S. 1\1. Nos. 
()R~-E, 6~7); Trincolnalee, Ceylon (1 ,5 fa.tholns), (8. 1\1. No. 2(4). 

Mycale aegagropiIa (Johnston). 

1898. Esperdla (J('fjllyro]JiZu. ,r osm:te!' & P('kclha rill,g, J'l'I'ha nd. ]( on. A kad. 
Jrcff'1l8rll. AlI/slal/lIn1 \,1 (:!). pp. JH-:ll, 'j/h;. 1·111. 

If)} 1. Alycale 11/(1 (',i[f' II/II \'nr. (1I/.';~/'((li8. 1-1(,lIt~('h(:I. lJie Paun. 8iir!u'{'sl Aus/ral. 
, rpe/m.l'OIlIl/(( Ill, pp. ~~Ih-~~n. tl'xt-hg. G., , 
]02.). Jlycale ofU11Uropilfl, \\'il~on, Bill!. U. 8. JV((I. A//(s. II, Bull., IOU, p. 42H. 

To tJJis specie,.:; I refer n fe ,\, ~l1lall fl';lgIHenb·, of an in{~I'u~L:1 t.ion which 
invests the zooids of a hranf'liing colon v of A)('.\'()n:\fi~l, white ill ('olour. 
Tt agrees in 1nallY re'·;pe(·t~. in('ludin.~· ~i/,c or' ~pi('lIle ('(tteg(')ric~, with 
t)hc description of the Phili ppinc spp.C'i lnens i l\ tIle Llst rCf~[ClLee ('ite( l 
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above. The sponge forms a thin diaphanous or lace-like investment 
less than a millimetre thick over the zooids. The dermal tangential 
skeleton consists of a reticulum of spicular fibres with only a few sub­
tylostyles. The mieroscleres are also scanty. Bundles of subtylostyles 
project here and there from the surface. of the sponge. The occurrence 
of two sizes of anisochelae and of slender hair-like sllht.ylostyles may 
prove to be distinctive characters justifying the recognition of a new 
variety, if not of a new species, but in view of the fact that distinctions 
based on measurements of spicule categories( some of which wholly drop 
out, have been carried too far towards a state of nomenclatorial con­
fusion I refrain from burdening the literature on the subject. The hair­
like subtylostyles are undoubtedly stages iIi the growth of the spicules 
of this category. In his report on the Philippine sponges \Vilson (1925) 
mentions young stages of anisochelae 0·004 mul. long. The problem of 
distinguishing various growth stages of a single category of spicules 
from the different sizes oecurring in spicule categories of a given kind 
is far from being solved. Until extensive biometrical studies of sponges 
come into vogue the problem will remain unsolved resulting in need­
less confusion in taxonomic studies.! 

M easure1nents of spicules. 

Subtylostyles (needle-shaped) 
Slender hair-like subtylostyles 
Large anisochelae in rosettes 
Small anisochelae (loose) 
Sigmata (0- and S-shaped) 

Toxa (few) •• 

.. . 

0·20-0·26 mm. 
0·22 mm. 

0·036-0·045 mm. 
0·013-0·023 mm . 
0·05-0·09 mm. 

(chord). 
0·07-0·18 mm. 
rarely 0·24 mm. 

Locality.-Pamban, Gulf of Manaa.r (1 fathom), (S. M. No. 669-B). 

Mycale monanchorata Burton and Ra.o. 

1932. Mycale monanehO'rata, Burton & Rao, Ope cit., p. 329. 

This species is represented by four small, more or less rounded, pale 
brown, soft and compressible masses 20-30 mm. in diameter and 20 mm. 
in height, with the terminal parts of the radiating fibres projecting on 
the sponge surface as white hairy prolong~tions. The sponge is some­
what cavernous and bears no trace of a dermal skeleton or membrane 
or of a base of attachment to the substratum unless the dark brown 
patch on the lower surface of the sponge represents it. The spicular. 
fibres (0·06-0·20 mm. in diameter) branch and anastomose to form a 
net-work with spongin well developed in the thicker fibres. In addi­
tion to the cha,racteristic needle-shaped subtylostyles which occur in 
the fibres and in the choanosome there are thin hair-like subtylostyles 
0·002 mm. thick, irregularly scat.tered in the choanosome. These are 
probably the early growth forms of the larger subtylostyles. The 

1 Brondsted, H. V. (Vidensk. Medd. Dansk Naturh. F01'en. 88, 1929) has led the 
way by his valuable studies on the spicule length in an indivjqual of Halichondria 
panicea Pallas. 
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anisochelae, invaria,bly in rosettes, are found in Jarge numbers all over 
the sponge. The curious foreign particles which occur in great profu­
sion in the choanosome betv;een t.he spicular fibres in the holotype are 
singularly absent in the present specimens. 

Subtylostyles 
Hair-like subtylostyles 
Anisochelae 

M easuren~ents of s rdcules. 

0·24-0·28 mm. X 0·004 mm. 
0·18-0·23 mm. X 0·002 mm. 
0·022-0·027 mm. 

Locality.--Pamban, Gulf of ~lanaar (1-5 fathoms), (S. M. No. 685-A). 
The type loca.lity, I(ilakarai, is a few miles sout.h of Pamban. 

Mycale trincomaliensis, sp. nov. 

(Plat.e XII, fig. 19.) 

A. very fibrous macerated specimen, 85 mm. broad a.nd 70-80 mm. 
high, is difficult to match with any previously described species of Mycale. 
It is of a pale yellow colour, compactly bushy, compressible and fragile, 
and ha.s a close anastomosis of the numerous more or less vertically 
ascending spicular fibres with similar transverse fibres. The dermal 
membrane is lacking and consequently the ascending and transverse 
fibres are clearly visible. The ascending fibres a.re usually stout at the 
base, 1,0-1,5 mm. in diameter, hoJlow, and gradually narrow to\vaFds 

if:- ---
hf , 

TEXT-FIG .. 23.-Skeletal fibres of Mycale trincomaliensis, s,p. nov. 1". J., aSt'61lding 
hollow primary fibres; 8. f., secondary sohd fibres. X 20. 

the distal extremities ,,-hich are solid and end in short or long whip-like 
filaments. The interfibra.l spaces are covered by a thin transparent 
membrane in some places, but a.re usually open. In the lower part~ 
of the sponge the fibres are covered with foreign particles ?f s~a.ll but 
Yftried size, The secondary branches (0'1 Inm,-0'2 mm, In dlanleter) 
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from the hollow main stem are solid and consist of bundles of subtylo­
styles which branch and anastomose to form the main skeleton (text-

~...I.:---- -r. a. 

if.--

TEXT-FlG. 24.-A single mesh of the skeletal fibres of Mycale trincomaliensis, sp. nov. 
a. f., ascending fibres; r. a., rosettes of anisochelae; t. f., trans­
verse fibres; t. m., transparent membrane. X 20. 

fig. 23). The mega,scleres of the hollow stem are disposed more or less 
longitudinally forming an irregular palisade of subtylostyles somewhat 
loosely packed, and a layer of foreign particles supports : the inside of 

T:mXT·FIG. 25.-Spicules of Mycale trincomalie-nsis, sp. nov. X 220. 
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the hollow stem. A.t the points of origin of the solid spicular fibres 
from the hollow stem, and of the anastomosis of the secondary fibres 
the spicules spread fan-wise (text-fig. 24). The spicular elements 
consist of thin needle-shaped subtylostyles, occasional hair-like 
subtylostyles of the same length representing prohably the growth stages 
of the needle-shaped spicules, small anisochelae, loose or in rosettes, of 
nearly uniform size, and large contort sigmata which are less numerous 
than the anisochelae. No trace of toxa has been found (text-fig. 25). 

Subtylostyles 
Anisochelae 
Sigmata 

Measurements of spicules. 
0·26-0·30 mm. X 0·0045 mm. 
0·32-0·36 mm. 
0·058 mm. chord. 

Locality.-Trincolnalee, Ceylon (3-10 fathoms), (S. M. No. 655). 
The present species seems to be closely allied to 1Jlycale parishii 

(Bwk.) in its branching and clathrous form, but differs in being bushy 
and fragile, in having both hollow and solid spicular fibres, in the form 
of its megascleres, in lacking toxa, and in having only one form of chelae. 
In the form of the subtylostyles it resembles M. monanchorata Burton 
and Rao and M. tenuispiculata Dendy but differs from both in the 
external form of the sponge. 

Biemna tubulata (Dendy), 

1905. Desmacella tubulata, Dendy, ope cit., p. 155, pI. ix, fig. 4. 
1924~ Biemna tubulata, Dendy & Frederick, Journ. Linn. Soc. Zooz. XXXV, 

p.503. 
1932. Biemna tubulata, Burton & Rao! Ope cit" p. 327. 

There are two pieces of sponge in the collection which belong to this 
species. One of them consists of two incomplete tubes closely adherent 
on the sides, 20 mm. high, 7-9 mm. in diamete~ and 1·5-2·5 mm. thick. 
The other is too fragmentary to be measured, but it is evident, however, 
that the fragments form part of a tube. Both the specimens are soft, 
limp, compressible ahd of a pale pink colour, 'and in these characters 
differ from other specimens of the species (in the collection of the Zoolo­
gical Survey of India, Indian Museum) from the Andamans and "Nico­
bars, the Mergui Archipelago, and the Pearl Oyster banks nea.r Tuti­
corin. The specimens in the present collection from Ceylon seem to 
represent .the early stages of growth of individuals of the species. The 
stiffness and roughness of the tubes, and the yellow or brown colour of 
the sponge seem to represent characters associated with growth." 

Locality .. -Trincomalee, Ceylon (8 fathoms), (S. M. Nos. 657-A, 
657-C). 

Section MYXILLEAE. 

Strongylacidon stelliderma (Carter). 

1886. Halichondria stelUderma, Carter, Ann. Mag. Nat. Hist. (5) XVIII, p.451. 
1896: Desmacidon stelUderma, Dendy, Proc. Roy. Soc. Victoria, (N. S.) VIII, 

p.20. 

I refer to this species with some doubt a few fragments of a sponge 
found on the base of a colony of AdQcia pumi~ L~ndfid." -In external 

F 
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form some of the larger fragments, at any rate, are not unlike the figure 
of Strongylacidon plicatum (Hentschel, 19] 1, p. 321, fig. 21a). They 
are crumb-of-bred like in appearance with more or less prominent aculea­
tions, yellowish brown in colour, and somewhat incompressible in tex­
ture. The spicular fibres branch and anastomose and proj ect on the 
surface of the sponge, the consecutive fibres being connected by a mem­
branous tissue strengthened by large numbers of microscleres. Surface 
wisps of megascleres are present here and there, but the stellar nature 
of their arrangement round the projecting ends of the spicular fibres 
is not at all clear. The megascleres are thin strongyles 0·14-0·22 mm. 
long a.nd 0·002-0·004 mm. in diameter. A.part from being constituents 
of fibres they are also irregularly scattered in the soft tissue between 
the fibres. They ha ve evenly rounded ends and bear no trace of the 
slight inflation referred to in Dendy's account of the species. The 
microscleres ·are present in great abundance throughout the sponge, 
more particularly in the soft membranous tissue between the fibres. 
A few elongate ova are present in the tissues, but they do not bear any 
trace of the microscleres which are present in the spherical embryos of 
S. plicatum, a specimen of whieh collected by the S. W. Australian Expedi­
tion I was able to examine in the Zoological Museum at Berlin. The 
isochelae ungui~erae are 0·009 mm. long. 

The type of Strongylacidon, e.g. S. sansibarense, has anisochelae 
according to Lendenfeld (1897), while S. stelliderma a;nd S. plicatum 
have jsochelae unguiferae. Burton (1934b) is of the opinion that S. 
plicatum· is identical with S. stelliderma, but Hentschel's (Zoe. eit.) figures 
of the former show that there are two categories of strongyles and that 
the microscleres have 4 or 5 denticles, whereas the latter, as far as the 
specimens under examination are concerned, has only 3 denticles as in 
the type species, The question whether these differences constitute a 
specific character cannot be settled until the genus is better knm:vn. 
The occurrence of StrongyZacidon in Indian waters is, . as far as I am a ware, 
recorded for the first time. 

LocaUty.-Trincomalee, Ceylon (! fathom), (S. M. No. 651-A). 

lotrochota baculifera Ri~ley. 

1884. lotrockota baculi/era, Ridley, Rep. ·Zool. Coll. Alert, p. 435, pIs. xxxix, 
fig. M and xlii, fig. F. 

1916. lotrockota baculifera, Dendy, Ope cit., p. 125. 

A massive dried specimen 200 mm. long, 140 mm. broad, and 50-60 
mm. thick, and a small encrustation on a calcareous nodule belong to 
this species. The .former is dark purple in colour, hard and incompres ... 
sible, with its surface uneven and irregularly pitted. The latter· is 
somewhat damaged and the spicular 'fibres' of the interior are exposed 
up to the base of attachment. Of the spicular elements, the strongyles 
seem to be fewer than the others, while the birotulae are the most numer ... 
ous in the membrane connecting the spicular fibres or overlying the 
meshes of the skeleton. The dimensions of the styles vary greatly. 
Strongyles 0-24-0'28 mm. X 0·004-0·009 mm., styles 0·20-0·24 mm. X 
0·013-0·02, and birotulae 0·0135-0·0180 mm. 

Locality.-Trincomalee, Ceylon (1-5 fathoms), (S. M. No, 269). 
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Section CLATHRIEAE. 

Echinodictyum clathratum Dendy. 
1905. Echinodictyum clathratum, Dendy, Ope cit., p. 175, pI. xi, fig. 4. 
1921. Echinodictyum clathratum, Dendy, Ope cit., p. 73. 
1937. Echinodictyum clathratum, Burton, op. cit., p. 31, pl. iv, fig. 25. 

The species is represented in the collection by three complete speci .. 
mens. S. M. No. 675-B from Pamban is 60 mm. high and 50 mm. broad, 
presumably a,ttached to some hard object, coral or shell by a very short 
stalk 10 mm. high and 18-22 mm. broad at the base. The aculeated 
processes on the surface are 8-10 mm. high. The body of the sponge 
is cavernous, and its surface is covered with a smooth membrane bear­
ing numerous minute pores and what appear to be oscula 1·5 mm. in 
diameter leading into a shallow pit-like depression in which a group 
of small openings is seen. The pores are far more numerous than the 
oscula and scattered all over the membrane. The aculeations on the 
surface bear spiny processes which are the projecting ends of the spicular 
fibres, and in addition brushes of thin styles which are more numerous 
than on the smooth membranous part s~pported by a loose reticulum 
of oxea and a few large styli. The colour of the sponge in spirit is pale 
brown. Polychaete worms, copepods and other small organisms are 
found associated with the sponge both near the pore areas and in the 
cavernous passages of the sponge. The present specimen more closely 
resembles Echinodictyum asperum from Tahiti (Ridley and Dendy, 1887, 
p. 165, p1. xxxii, fig. 2) and E. fruticosum from S. W. Australia (Rents .. 
chel, 1911, p. 390, fig. 53) than E. cavernosum from Celebes (Thiele, 
1899, p. 15, pI. ii, fig. 4). S. M. No. 664 from Trincomalee is more or 
less spherical in outline, 72 mm. high, 80 mm. broad at the widest point 
and 30 mm. at the narrowest point near the base. It was apparently 
attached to a piece of coral rock by a broad stalkless base 20-25 mm. in 
diameter. The sponge is dark brown in patches on the apical part where 
the dermal membrane is intact, and of a pale brown or sand colour in 
the basal part and in portions of the apex: where the dermal membrane 
is damaged or absent. The spicular fibres are often connected by a pale 
transparent membrane. The pores and oscula _are not so common or 
clear as in S. M. No. 675-B. S. M. No. 675-A is a hemispherical honey­
comb like specimen, 55 mm. long, 44 mm. broad and 36 ID:ID. high, with 
the surface aculeations markedly insignificant or absent. The dermal 
membrane is relatively thick and the surface brushes of tylostyles more 
evident than in the foregoing specimens. The spicular measurements 
in this specimen and in S. M. No. 664 are generally higher than those of 
S. M. No. 675-B, as may· be seen in the table of measurements given 
below. 

Measurements of spioules in millimeters. 

Large styli 
Oxea 
Acanthostyli 
Thin styli of ~ufface 

prushes. 

s. M. No. 675-B. S. M. No. 664. 

0·3-0·76 X 0·009-0·0135 0·3-0·9 X 0-0045-0·0135 
0·16-0·36 X 0·0045-0·009 0·16-0·56 X 0·0045-0·009 
0·06-0·08 X 0·009 0·14-0·20 X 0·009 
0·20-0·28 X 0·004q 0·28-0·32 X 0·0045·0·0060 

S. M. 
No. 

675-A. 
1·00 
0·40 
0·10 
0·30 
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Localities.-Pamban, Gulf of Manaar (1-5 fathoms), (S. M. Nos. 
675-A and 675-B) Trincomalee, Ceylon (3-10 fathoms), (S. M. No. 664). 

The present species is closely related to E. asperum, E .. fruticosum, 
and E. cavernosum referred to above, but as Dendy (1921) has pointed 
out the presence of large styli serves to distinguish it from them. It 
is, however, not improbable that the large styli in these three species 
may have been overlooked on· account of their scarcity. I am of opinion 
that E. fruticosum and E. clathratum will ultimately prove to be synonyms 
of E. asperum. E. cavernosum, however, seems to be distinct in its 
external form. 

Section RASPELIEAE. 

Prostylyssa foetida (Dendy). 

1914. (Reniera?) Amorphinopsis meg(/;rrhaphea, Hallmann, Proc. Linn. Boo. 
N. S. Wales XXXIX, p. 330, pl. xvii, figs. 4, 5. 

1925. Prostylyssa siamensis, Topsent, Bull. Soc. Zool. France J, p. 208. 
1927. Prostylissa1/oetida, Burton, Ope cit., p. 37. 

There are two lots of specimens in the collection from Ceylon which 
belong to this species. S. M. No. 656-E ~as the form of a bull's hea4 
with a pair of conical inwardly curved horn-like processes, one slender 
and cylindrical, 16 mm. high and 7·5 mm. diameter at its base, and the 
other stout and pyramidal, 14 mm. high and 11 mm. diameter at base. 
The latter has three small conical prominences at its extremity arrange.d 
in a linear series at right angles to the base of the sponge. .Fragments of 
cora~ and shell debris are imbedded in tJ-te sponge at its base, on the 
sides above the base, and in between the processes. The specimen is 
26·5 nup.. broad, 22-0-28·0 mm. higb, firm and compressible, .light bJ;own 
to purple in colour, the la,tter hue being·more evident on one side near 
the b~se and on the stouter horn-like process. The surface of the sponge 
is rough and bears depressions and pits from which the shell and, coral 
debris have fallen off. G-ro.ups of small pores, some of them cribriform,: 
open on the dermal membra,ne at the base of and .on the horn-like,pro .. 
cesses. These pores' !tnd it system' of branching channels are', more 
common in the basal parts and sides of the sponge under the transparent 
dermal inem~rane. No terminal oscula are present on the horn -like 
processes, and.the only opening which may be of an oscular nature is a 
small irregularly, oval aperture 1 mm. in diameter at the base of the 
sponge. The dermal membrane is supported by a mosaic of oxea arrang-' 
ed more or less parallel to one another. w blch makes the sponge surface 
rough, but the direction of groups of spicules at the surface v:aries., one. 
group of tangential spicules being at an angle to the adjacent group .. 
The bundles of oxea which lie at a· right angle to the dermal skeleton 
giye the specimen a slight resemblance to Trachyopsis ltalichondroides 
but the ocourrence of styli places it undoubtedly in Prostylyssa. The 
curious mosaic-like arrangement of the dermal oxea seems to be a hitherto. 
un4escribed feature in the species, but it seems to me' scarcely necessary 
to erect a new species to emphasise this feature. The form, texture 

1 Burton does not state why the spelling of the generic na.me ha.s been changed 
from Prostylyssa to Prostylissa. 
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and colour of the species seem to be so variable that these features can­
not be used to separate the present specimen from those previously 
referred to this' species. The measurements of oxea and styli are 
0·3-0,9 mm. X 0·01-0·03 mm., and 0·16-0·22 mm. X 0·009 mm. respec·· 
tively. 

S. M. No. 666, which from its skeletal characters appears to belong 
to this species, consists of a few dichotomously branching fragments 
24-34 mm. long and 2-4 mm. in diameter. The sponge is somewhat' 
flattened basally and cylindrical in the distal half. The subdermal 
cribriform pores and the skeleton are as in the previous specimen. The 
colour of the sponge in alcohol is a pale yellow or white. 

Locality.-Trincomalee, Ceylon .(8-10 fathoms), (S. 1\'1. Nos. 656-E 
and 666). 

Trachyopsis halichondroides Dendy. 

1905. Trachyopsis halichondroides, Dendy, Ope cit., p. 147, pI. x, fig. 10. 
1921. Halichondria aplysinoides, Dendy, Ope cit., p. 39, pI. 3, figs. 3-5, pI. 12, 

fig., 9. 
1925. Trachyopsis halichondroides, Wilson, Ope cit., p. 409. 
1926. Trachyopsis halichondroides, Burton, Trans. Zool. Soc. LOMon XXII, 

}h 75. 
1937. Trachyopsis aplysinoides, Burton, Ope cit., p. 38. 

The species is represented by two specimens, one roughly cylindrica 1 
50 mm. long and 24 mm. in diameter, and the other roughly spherical, 
16-18 mID. in diameter. The colour of the sponge is pinkish brown to 
deep chocolate or purple, one surface being of a lighter shade· than the 
other. The interior of the sponge is pink in colour. The sponge proper 
is overgrown by a layer of what appears to be a Hexadella which invests 
and masks it in several places. There is an abundance of calcareous 
debris of broken mollusc shells, algal nodules, bits of coral, Echinoid 
spines, sand grains; etc. imbedded in the substance of the investing horny 
sponge, and protruding at various 'points on the surface giving it a 
rough appearance externally. There is a pair of oscula at one end, one 
elongate and the other circular or cruciform, the former 6 mm. in maxi­
mum diameter and the ,latter 1-5 mm. in diameter. There are a few ... 
small pores on fleshy eminences which seem to belong to the investing 
horny sponge, but there are others on the uninvested portions which 
presumably represent the pores of the specimen under report. The 
skeleton consists of a dense reticulation of spicular, fibres, with wisps 
of spicules directed towards the surface which is often supported by 
loose tangential spicules. In some parts the reticulate skeleton consists 
of thin loose fibres of only 3 or 4 spicules, while in others it consists of 
fairly thick fibres of several spicules. The oxea vary considerably in 
dimensions (0·4-0·7 mm. x 0·01-0·02 mm.) and are stout in the middle 
tapering gradually towards the ends. 

Reading through the descriptions of the species in the literature 
cited above, I have no doubt that the specimens in the present collec­
tion are well within the recorded limits of variation in the species both 
in regard to the external form and the skeleton. 

Locality.-Trincomalee, Ceylon (8 fathoms)~ (S. M. No. 656-0). 
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Order KERATOSA. 

Sub-order DIOTYOOERATIDA. 

Phyllospongia papyracea (Esper). 

[VOL. XLIII, 

1905. Phyllospongia pa!fyracea (Esper) var., Dendy, Ope cit., p. 217, pI. xiv f 

fig. 6. 

There are two specimens in the collection which belong to this species. 
S. M. No. 266 preserved dry agrees closely with the figure and descrip­
tion of the Ceylon specimen examined by Dendy. It is 215 mm. long, 
150 mm. broad, 1·25-2·00 mm. thick. The entire sponge colony was 
apparently attached to a bottom of shingle judging from the fragments 
of dead coral and Area shells attached to the extremities of the lower 
surface. Several foliaceous vertical projections are present on the )lpper 
surface, while slender band shaped. branches which anastomose to form 
arches are present on the lower surface. Many of the primary fibres 
contain particles of foreign matter inclllding sand grains and broken 
sponge spicules, but those that stic~ to the sponge surface are so few 
and minute that they are hardly noticeable. S. M. No. 684 from Pam­
ban preserved in alcohol consists of four sheet-like fragments of pro­
bably an e~tire piece. One fragment of a light yellow colour with 
foliaceous projections on the upper surface is attached to a small piece 
of dead coral by 3 short pillar-like processes of sponge from the under 
surface. In the other fragments of a brown colour the projections of 
the upper surface are small while the under surface bears several long 
thread-like and short pillar-like outgrowths by which the sponge was 
attached to a piece of coral or rock. Foreign particles are found in 
moderate quantities on the surface of the sponge, and in sections at 
right angles to the surface of the sponge a large number of sponge spicules 
is usually present on and among the thin fibres. 

Localities.-'1rincomalee, Ceylon (3 fathoms), (S. M. No. 266); Pam­
ban, Gulf of Manaar (3 fathoms), (S. M. No. 684). 

Spongia officinalis Linnaeus. 
Plate XIII, figs. 1 and 2.) , 

1889. Euspongia ojficinali8~ Lendenfeld, M onogr . Horny Sponges, p. 262. 
1925. Euspongia ojficinalis, Wilson, Ope cit., p. 484. 
1934. Spongia ojficinaZis, Burton, op':' cit., p. 576. 

There are two fiat cake-like specimens in the collection which belong 
to the present species. The larger of the two was apparently attached 
to the convex surface of a submarine rock or coral mass, and its base of 
attachment· is therefore concave. It is roughly pentagonal in outline, 
70 rom. high, 85 mm. broad and 15 mm. thick with its distal margin 
marked off into four triangular prominences 10-15 mm. high which are 
darker in colour than the rest of the sponge. The numerous very short 
conuli connected by membranous ridges of a somewhat muscular con .. 
sistency give the surface its reticulated and rough appearance. The 
darker portions of the sponge bear several oscula 3-5 mID. in diameter 
on the distal margin of the sponge and at or near the bases of the tri­
angular prominences. The dermal membrane is transparent and entire 
even on some of the oscula. The other specimen is 90 mm. high, 45 mm. 
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broad, and 10 mm. thick and is roughly rectangular in outline with the 
distal margin indented into two large and two very small conical pro­
minences. Its base of attachment is 40 mm. X 28 mm. There are ono 
large and two small oscular openings on the darker portion of the sponge 
with t~e transparent dermal membrane entire in all but one. The tex­
ture of both the specimens is firm and compressible. The primary 
fibres terminating in conules are knotted, and 0·06-0·08 mm. in dia­
meter, and the anastomosing secondary fibres are thinner, and 0-02-
0·04 mID. in diameter. The primary fibres have usually a core of broken 
spicules. 

Locality.-Trincomalee, Ceylon (3-10 fathoms), (S. M. ,No. 653). 

Spongia officinalis var. fenestrata, nov. 
(Plate XIII, figs. 3 and 4.) 

A specimen from Pamban which in texture and structure closely 
resembles S. officinalis described above differs from it in having a distinc­
tive fenestrated qermal membrane, not unlike that figured by George 
& Wilson (Bull. U. S. Bur. Fish. XXXVI, pI. lxv, fig. 48, 1919) for their 
Aplysilla longispina. It is 80 mm. X 55 mm., and 37 mm. high, some­
what bun-shaped, and attached presumably to a small rounded piece 
of cor~l which has left a cavernous oval hollow 34 mm. X 26 mm. and 
22 mm. deep on the under-surface of the sponge. There are a few digitate 
processes, 5-25 mm. high and 3-10 mm. in diameter, at various levels 
projecting from its basal and distal portions like a group of chimneys. 
A few oscula 1·5-6·0 mm~, found on various parts of the sponge except 
the extremities of the digitate processes, lead to the interior of the 
sponge but rarely communicate with the ca verno us basal part of the 
sponge or its extensions. The upper surface of the sponge is rough in 
general appearance due to the presence of th~ numerous minute conuli 
and is covered by a; characteristic fenestrated, granulated, more or less 

TEXT-FlG. 26.-Skeletal fibres of Spongia oificinalis val'. jenestrata, no\' a., View of 
. a surface conule with the trellis-membrane and supporLing spicules; 

b. View of vertical section of the sponge near the. surface showing the 
distribution of the sponge fibres. 0., openings in the transparent 
membrane; 8. C". surface conules. 

transparent membrane supported by scattered broken spicules of various 
sponges. On the basal portion of the sponge, however, the membrane 
is without the fenestrae. The colour of the sponge varies from light 
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to chestnut brown on the upper surface to pale white on the under. 
The interior of the basal cavity is yellowish. The texture of the sponge 
is compressible though firm. The primary and secondary skeletal 
fibres are hardly· distinguishable except by the presence in the former 
of a core of broken sponge spicules. The primary fibres ending below 
a group of conules often divide into subsidiary branches, one for each 
of the conules in the group. Sometimes more than one branch are 
given off to individual conules from the tip of which they project con­
siderably. These projecting fibres give the woolly appearance seen in 
some parts of the sponge. The secondary fibres form a close reticulum 
throughout the sponge. 

Although the sponge has some distinctive features which may justifY 
its separation from S. oiJicinalis, it is hardly necessary to give it more 
than a varietal status. 

Locality.-Pamban, Gulf of Manaar (5 fathoms), (S. M. No. 676). 

Spongia officinalis var. bibulus, nov. 
(Plate XIII, figs. 5 and 6.) 

The speci~en described here as a new variety would, according to 
Lendenfeld and Dendy, .have belonged to the genus Hippospongia 
Schulze, but following Burton I prefer to assign it to Spongia Linn. It 
does not agree exactly with the published descriptions or figures of any 
of the species of Euspongia or Hippospongia hitherto known, but I do 
not think that the differences are such as to warrant the creation of a 
new species. I have, however, separated it from S. officinalis as a distinct 
variety with reference to the tendency of the sponge to absorb fluids 
quickly resulting in its rigidity. 

TEXT-FIG. 27.-Primary fibres of the deeper portions of the skeleton of Spongia officinaU8 
var. bibulus, nov. X 22·5. 

There are two fiabellate fragments of the sponge in the collection. 
One is roughly hexagonal in outline, 90 mm.x70 mm., 2-18 mm. thick, 
and' the other triangular, 62 mm. at its base, 52 mm. and 60 rom. long 
on the other two sides, and 10-15 mm. thick. A surface view' of the 
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former from above and a side view of the latter are shown in plate XIII, 
figs. 5 and 6. Both are attached by their smooth base to a few frag­
ments of calcareous algae. A number of band-shaped trabeculae of 
reticulated spongin fibres arises from the upper surface of the sponge 
anastomosing to form ca vernous passages. These trabeculae are pro­
duced over the,anastomoses into lamellate or roughly cylindrical branches 
into which the primary fibres and their branches enter. The meshes 
between the fibres of the basal plate are smaller than those of the trabe­
culae. The fibres of the flat base of the sponge are pale and transparent, 
0·02-0·04 mm. in diameter with the primary fibres 0·06 mm. in diameter. 
The peripheral fibres are of an amber yellow to brown colour, 0·02-0·08 
mm. in diameter, with the primaries 0·06-0·10 mm. in diameter, and a 
core of pith 0·02 mm. in diameter. The primary fibres· are cored by 
s~nd grains, sponge spicules and other foreign bodies, and their outlines 
are not always clearly distinguishable. Particles of fine ma,tter may 

TEXT-FIG. 28.-Primary fibres of the surface skeleton of Spongia oJ/icinalis var. bibul'U3, 
nov. ending in conuli. X 24. 

also be sticking in a row to the outer sides of the fibres. The secondary 
fibres are free from inclusions. Certain rusty brown N ostoc-like algal 
filaments are sometimes found lodged in the fibres. 

The sponge is rigid and incompressible in alcohol, but soft,. com­
pressible and elastic w hen dry. The moment the dry sponge IS put 
into alcohol, it takes up the preservative very rapidly becoming at the 
same time very rigid and incompressible. 

Locality.-Trincomalee, Ceylon (3-10 fathoms), (S. M. No. 654-A) .. 



408 Records of the I ndian Museum. 

Hircinia £osea Carter. 

1905. Hircinia fU8ca, Dendy, Ope cit., p. 219, pI. xiv, fig. 1. 
1937. Hircinia fU8ca, Burton, Ope cit., p. 40. 

[VOL. XLIII, 

The specimen agrees with the detailed general description of the 
species given by Dendy. It is 160 mm. high 65 mm. broad, and fixed, 
by a more or less flat base, 100 mm. X 75 mm., presumably to a coral 
mass or the hard sandy surface of the sea-bottom, as a thin layer of sand 
particles adhering to the base suggests. It consists of flabellate an~ two 
digitate proce~ses. The latter stand apart from the former and appear 
to ha ve been formed by the fusion in the early stages of growth of 
three or four digitate processes judging from the number of terminal 
oscula present. The conules are arranged in longitudinal series on the 
sponge, the distance between two consecutive conules being 3-13 mm. 
They are 1·5-3·0 mm. high, each consecutive pair in the longitudinal 
series being connected by an arched ridge. Besides the terminal oscula 
there are large ones 6-10 mm. in diameter on the side of the sponge and 
at the base of the digitate processes, into the cavity of which open 2-4 
smaller oscula. The basal part of the sponge is somewhat paler than 
the upper port.ions which 'are of a dark brown colour. The conules are 
supported by an anastomosis of stout fibres cored by broken sponge 
spicules. The filaments characteristic of H ircinia seem to form fibres 
below the ectosome with broken spicules entangled between them. In 
the choanosome large grains of sand, Formaniferan shells, and spicules 
of Alcyonaria are attached to the fibres. The dermal membrane is 
studded with broken spicules of sponges. 

Locality .. -Pamban, Gu)f of Manaar (3 fathoms), (S. M. No. 679). 

Hircinia ramodigitata Burton. 

(Plate XIII, fig. 7.) 

1934. Hircinia ramodigitata, Burton, Ope cit., p. 500, pI. i, fig. 12. 

There are two specimens in the collection, one preserved in alcohol 
and the other preserved dry, which belong to this species. S. M. No. 
267 from Trincomalee is a colony of anastomosing tubes some of which 
are vertical and 10-70 mm. high. The colony is 100-140 mm. long and 
75-95 mm. broad. The diameter of the individual tubes ·varies from 
5 to 20 mm., and of the oscula from 5 to 10 mm. The sponge wall in 
the hollow tubes is 3-5 mm. thick. The pores on the surface of the 
sp~nge are 1-5 mm. in diameter and usually more numerous on the dorsal 
than on the ventral side. The distal ends of the tubes may have pores 
or oscula. The latter are rounded, oval or hour-glass shaped. A parch­
ment-like membrane often covers the pores. The colour of the sponge 
is dirty gray or brown. Most of the primary fibres are cored by particles 
of sand and a few, broken sponge spicules. 

S. M. No. 691 from Pamban is a branched colony of tubular sponge 
with minute surface conulations and conspicuous oscula of various sizes. 
scattered over the sponge, and sometimes oscular sieves on the distal 
extremity of the digitate processes. The external form of the specimen 
r~sembles Psammoclema 'ramosum (Marshall in.Zeit. Wiss. Zool. XXX.V, 
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pI. vii, figs. 12-15, 1880), and of the same species figured by Polejaeff 
(Challenger Rep. XI, pI. iii, fig. 8, pI. iv, fig. 1, 1884). The diagnosis of 
Psammoclema as given by Marshall is hardly adequate to enable any 
detailed comparison with the present specimens. The whole colony 
seems to arise from a small plate-like horizontal mass of sponge attached 
to a coral mass or debris. It is more or less dichotomously branched, 
non-anastomosing, 120 mm. high with the digitate branches 20-25 mm. 
high, 12-20 mm. in external and 10-18 mm. in internal diameter, and 
the sponge-wall 1·5-4·0 mm. thick. Oscula are scattered all over the 
sponge and vary in diameter from 1 mm. to 10 mm. The digitate 
branches may have at their extremities oscular sieves 14 mm. in dia­
meter with individual oscula 3-4 mm. in diameter. The oscula may 
be open, or wholly or partly covered with a whitish semi-transparent 
membrane. Some of them lead into shallow or deep cavities into which 
open a few rounded exhalent apertures. The external surface is minute­
ly conulated with the conules 0·1-0·2 mm. high. In the solid portions 
of the colony where the internal cavity is just beginning to be formed, 
the disposition of the primary and secondary fibres is clearly seen. The 
primary fibres radiate like the spokes of a wheel to the periphery of the 
sponge while the secondary fibres, form a regular reticulum with the 
primary fibres. The meshes of the reticulum are more or less rectangular 
and fairly compact. The outlines of the primaries are obscured by the 
mass of sand grains a,n~ other debris which fill them, but the secondaries 
are well formed. The distinction between the primary and secondary 
fibres lies only in the presence of coring debris in the former, the dia­
meter of the latter being sometimes more than that of the primary fibres. 
The fibres vary in diameter from 0·02 mm. to 0·06 mm. The character­
istic dermis described by Burton is present in the specimen, but I have 
not been able to find any filaments or algae in the tissues, although the 
choanosome is filled with a granular substance.' 

A small species of crab, Porcellana sp., and several small polychaete 
worms were found in the cavity of, one of the branches of the sponge. 

It is probable that Psammoclema Marshall, which is not a well-defined, 
genus, will ultima.tely prove to be a Hircinia., P. ramosum and P. 
vos'maeri are so like the Ceylon specimens of H ircinia ralnodigitata describ­
ed here in external and internal features that they may also prove to 
be identical with the latter, or, at best, varieties of it. The arrange­
ment of the dermal debris in a polygonal reticulation seems to be the 
only distinctive character of the present species, and this is hardly such 
an important character 80S to distinguish it from Hircinia 'l)ariabilis 
(Schulze), of which it may prove to be only a variety. 

Localities.-Pamban, Gulf of Manaar (5 fathoms), (S. M. No. 691); 
Trincomalee, Ceylon (3 fathoms), (8. M. No. 267). 

Hircinia cactiformis, sp. nov. 

(Plate III, fig. 8.) 

A small cake-like specimen 65 mm. long, 35-45 mm. broad, and 30 
mm. high with a number of cactiform processes on its upper surface 
does not match with any known species of Hircinia. The sponge was 
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apparently. found on a bottom of shell and coral debris or sand judging 
from the number of calcareous and flinty particles attached to the under 
surface of the sponge. The ventral surface is more or less convex and 
bears elongate canalicular excavations in the sponge substance inhabited 
by Polychaete worms. Two small Pelecypods are_ also fou.nd in a pit­
like excavation on the sides near the base. The dorsal surface is more 
o~ less plane and has on or about the centre a stout, cylindrical, pillar­
like slanting process 20 mm. long and 15 mm. in diameter, and a number 
of short cactiform1 or aculeate processes, 3-15 mm. long and .1-4 mm. 
in diameter, also projecting at an angle to the dorsal surface. The 
rest of t~e sponge surface is granular. There are no definite pores, but 
two small oscula 1·0-1-5 mm. in diameter are present, one at one end 
of the sponge near the base and the other on the summit of the pillar· 
like processes hidden among the cactiform conules. The ~ponge is 

tZ .. 

TEX.T-FIG. 29.-Skeletal fibres of Hircinia cactifarmis, sp. nov. &. Digitate process of 
the surface with terminal conules; h. Surface conule of sponge 
with a core of radiating spicules; c. Vertical section of sponge near 
surface wjth asc;ending fibres cored with broken spicules. 

soft, flab by, and compressible. . The dermal membrane is transparent, 
and the fibres of the skeleton can be easily seen through it, more parti-

1 The cactiform processes are not unlike the stems of certain Xerophytes of· the 
atural order Euphorbiaceae. 
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cularly on the cactiform processes. The skeleton consists of diaphanous, 
frequently branching and anastomosing spongin fibres, cored completely 
or partially by sponge spicules. The fibres are very irregular in outline 
and vary in diameter from 0·06 mm. to 0·20 mm. They end in the conules 
on the processes. The dermal membrane is supported by short broken 
sponge spicules which are usually disposed along the axes of the pro­
cesses. The long filamen~ with bulbous t.erminations believed to be 
characteristic of the genus occur in great abundance in between the 
skeletal fibres. In some places they lie side by side so closely as to 
form a mat-like structure. 

The species is to be distinguished from previously described species 
of Hircinia chiefly by the external form of the sponge and the pale, 
transparent dermal membrane investing the entire sponge. 

Locality.-Pamban, Gulf of Manaar (5 fathoms), (S. M. No. 677). 

Hircinia pellita, sp. nov. 

(Plate XIII, fig. 9.) 

Sponge clathrous; firm but compressible, consisting of anastomos­
ing bands of a network of spongin fibres; primary and secondary fibres 
not easily distinguishable in the interior bands, but near the surface 
they are quite dist.inct. The primary fibres are generally knotted and 

\ \\ 
\ 

TEXT-FlO. 30.-Vertical section through surface of Hircinia pellita, sp. nov. showing 
the primary and secondary skeletal fibres and the ronules. X 26· 6. 

angulated in places owing t.o the irregular disposition of· the enclose d 
fragments of spicules which often project outside the fioJ;e. Some 
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distance below the surface they branch out fan-wise supporting a group 
of minute surface conules. The entire sponge surface is covered by a 
transparent pale white membrane which shows out conspicuously in 
between the bands of .spongin fibres and conforms to the polygonal 
pattern of the surface meshes by being raised as ridges connecting the 
conules. On the under surface of the sponge the membrane is so trans­
parent and smooth that the surface meshes of fibres are clearly visibl~ 
through it. Oscula are present on the margin of the sponge, and minute 
pores in between the conules. The dermal membrane is supported by 
scattered broken spicules of sponges and by other foreign matter which 
may, in places, be arranged in a reticular pattern. The characteristic 
anastomosis of the secondary with the primary fibres may be seen clearly 
near the sUl'face, and more particularly below the surface conules. The 
deeper secondary fibres are conspicuously laminated with the central 
pith only a third of the diameter of the entire fibre. Peripheral fibres 
are pale in colour while the deeper ones are yellowish. The large branch­
ing cavities which intercommunicate in the interior of the sponge, the 
finger-shaped processes, a,nd the investing dermal membrane give the 
sponge its resemblance to a glove. 

The sponge was, probably, taken on a substratum of coral or shell 
debris fragments of which are sticking to what is presumably the basal 

TEXT-FIG. 31.-Enlarged view of the skeletal fibres of Hircinia pellita, Spa nov. near the 
surtace showing the transparent outer membrane and the 8~~~­
~\lfeJess fib~o~ tissue. X 49·3! 
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part. of the sponge. The holotype is roughly pentagonal in shape, 114 
mm. in diamet.er and 30 mm. thick. On the periphery of the sponge 
there are stout digitiform processes, 10-45 mm. high and 15-25 mm. 
in diameter, on the extremity of which are one or more oscula 4-5 mm. 
in diameter. Oscula are also present on other parts of the sponge, one of 
which on the upper surface 10 mm. in diameter appears to be the central 
or main osculum (see centre of fig. 9 in plate XIII). The small conules, 
1-2 mm. high, are generally present on the upper surface and periphery 
of the sponge, and are supported by the terminal branches of the primary 
fibres. The bands of sponge fibres are 3-5 mm. thick, with the primary 
fibres 0-04-0-16 mm. and the secondary fibres 0·04-0·12 mm. in diameter, 
and the meshes of the reticulating fibres 0·10-0·15 mm. in diameter. No 
filaments are present in the choanosome, but their place seems to have 
been taken bv a structureless fibrous tissue which is found all over the 

" interior of the sponge and below the dermal membrane. 
In the form of its skeleton the species closely resembles Polejaeff's 

Oacospongia irregularis and Hippospongia anolnala both of which are 
probably Hircinia, hut in the glove-shaped external form and in the 
occurrence of a transparent dermal membrane which reveals the clathrous 
internal structure of the sponge, the present species seems to differ from 
all other H irc1~nia hitherto described. 

Locality.-Trincomalee, Ceylon (3-10 fathoms), (S. M. No. 652). 

Dysidea fragilis (Montagu). 

1905. SpongeUa fragilis var. ramosa, Dendy, Ope cit., p. 208. 
1934. Dysidea jragilis, Burton, Ope cit., p. 583, pI. ii. 
1937. Dysidea jragilis, Burton, Ope cit., p.,41. 

Of the th.ree specimens in the collection belonging to the present 
species, S. M. No. 270 from Trincomalee is a colony of dried sponge which 
has been reduc,ed to powder owing to its extreme fragility. A few 
digitiform fragments which somewhat resemble a specimen from the 
British coast figured by Burton (1934, pI. ii, fig. 8) are, however, still 
intact. The lumen of the skeletal fibres are so crammed with sand 
grains, .Foraminiferan remains, and sponge spicules that their outlines 
are hardly discer~ble. The inclusions of the fibres project ~t.o. the 
meshes which a.re o~en covered by a very thin membrane with whitjsh 
granular marking~. 

. The other two specimens from Pamban are preseI;ved in spirit. . S. 
M. No. 685-B is a flat sheet-Jike sponge attached by a broad ~ase from 
which a few short processes arise. The whole sponge surface is st~dded 
with small conules supported by the distal terminations of the primary 
fibres., Particles of a darkish .colour and grains of sand are found stick­
ing to the sponge. The· specimen is flabby, compressible, and of a pale 
dirty brown or grey colour. S. M. No. 675-C is of a firmer texture and a 
more decidedly pa]e dirty brown colour. Large channels or conduits 
passing through the int.erior. of the sponge give it a cavernous appear­
ance. The soft structureless membrane between the conules on the 
surface and· near the channels bears small or large apertures leading 
into the cavernous interior. The conules are less conspicuous ap.d the 
plack particles less numerous than in S. M. No. 685-B~ 
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Localities.-Trincomalee, Ceylon (1-5 fathoms), (S. M. No. 270); 
Pamban, Gulf of Manaar (1-5 fathoms), (S. M. Nos. 685-B and 675-0). 

Dysidea berbacea (KeHer). 
(Plate XIII, fig. 10.) 

1889. SpongeUa herbacea, Keller, Zeit. Wiss. Zool. XLVIII, p. 336, pI. xx, fig. 1. 
1902: Spongelia . digitata, SoUas, I. B. J., Proc. Zool. Soc. London, p. 220, pI. 

xiv, fig. 4, pl. xv, fig. 2. 
1934. Dysidea herbacea, Burton, Ope cit., p. 593. 

Three specimens in the present collection agree closely with the figure 
of the Malayan specimen on which SoUas based her description of 
Sporl1Jelia digitata. They co ver small masses of calcareous 
nodules in the form of flabby sheets of pale tissue with lamellate or 
'digitate projecting processes, 20x lOx 2 millimetres, with a series of 
low surface tubercles arranged in some parts in regular rows. The 
primary spicular fibres seem to terminate under these tubercles. The 
skeleton consists of an irregular anastomosis of pale or transparent 
spongin fibres the presence of which is indicated by the few broke;n. 
sponge spicules, sand, and other foreign bodies which core the fibres. 
The relatively thick dermal membrane is supported by similarly cored 
branching surface fibres. Oscula few, elongate-ovate, and found in 
bet~een the digi~ate processes. Most of tlie rounded openings present 
on the surface of the sponge are the mouths of small vermetid tubes of 
which there are several sticking to the calcareous nodules. The sponge 
is filled almost entirely with the filaments of an algal packed together 
to form in plaoes. continuous sheets of tissue. 

Locality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 657-A). 

Luffariospongia clatbrata (Carter). 
1881. Hircinia clathrata, Carter, Ann. Mag. Nat. Hi8t~ (5) Vll, p. 366. 
1905 .. Hippospongia clathrata, Dendy, Ope cit., p. 215, pI. xiv, fig. 2. 
1937. LufiariospO'ngia c~athrata, Burton, Ope cit.~ p. 41. • 

-

S. M. No. 681-A, preserved in alcohol and of a deep brow~ colour., 
seems to agree with the descriptions of the Indian and Ceylonese speci­
ri;Iens given by Carter and Dendy,. more especially the latter. It is 
55 mm. high arid 88 mm. in maximum diameter. The sponge was 
presumably· ~ttached by a short stout stalk 8 IIim. high and 15 mm. in 
diameter. It has five digitate processes 25-40 mm. long and 15-20 
mm; in diameter. The hollow of the stalk is cored by a mass.,of firmly 
agglutinated large sand grains . which· seems to support the stalk. A 
:dead .gastropod shell is enclosed by the growing sponge between two of 
the processes. The rough appearance of the upper surface of the sponge 
-is due to small aggregations of sand grains present here and there.- The 
l~rge oscular openings are confined to the under surface of' the sponge 
although a few of them' are found in the- centre of the upper surface as 
well. The ectosomal tympanic membranes have been torn off from 
"their posi~ion at many points, but traces of them can be seen at the 
entrace to the openings. The yellowish surface fibres are relatively thin 

_ 1 This alga has been identified as Phormidium spongeUae (Schulze) Gomont by Prof. 
M. o. P. Iyengar, Director of ~he University Botany Laboratory, Madras, to whom my 
thanks are due, . 
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while the yellowish brown deeper fibres are stout. The primary fibres 
are 0-06-0·08 mm., and the secondary fibres 0·04-0·06 mm. in diameter .. 
A few fibres which occasionally dichotomously branch and run parallel 
in 8.scending to the surface contain inclusions of sand grains and broken 
sponge spicules while the intermediate fibres are without them. 

Locality.-Pa.mban, Gulf of Manaar (3 fathoms~, (S. M. No. 681-A). 
The synonymy of the species given by Burton in the reference cited 

is somewhat confusing. In his Report on the Great Barrier Reef Sponges 
(1934) he mentions Hircinia clathr.1ta Carter (1881) and H. clathrata 
Dendy (1889) under the synonymy of Oarterispongia clathrata (Carter), but 
in the present reference (1937) under L. clatkrata he omits Oarterispongia 
clathrata without comment. It seems doubtful if Ll,~fJariospongia can 
stand well-differentiated I from 8pongia. The dichotomous branching 
fihres which run more or less parallel for some distance below the peri­
phery of the sponge seems to point to its probable relationship to Poly­
jibrospongia Bowerbank through forms like the present species [cf. de 
Laubenfels (1936, Papers jrorn Tortugas Laboratory XXX, p. 14), and 
Kirkpatri~k (1900, Ann. Mag. Nat. Hist. (7) VI, p. 358, pI. xv, fig. 2)]. 

Aplysinopsis reticulata Hentschel. 
(Plat~ XIII, figs. 11 and 12.) 

1912. Aplysinopsis reticulata, Hentschel, Abhandl. Senckenb. Naturf. Gesellsck. 
XXXIV, p. 437, pI. xv, fig. 1; pI. xvi, fig. 9. 

1937. Aplllsinopsis reticulata, Burton, Ope cit., p. 42. 

Three specimens in the present collection belong to this species. 
One of the two from Pamban is in a greatly macerated condition, but 
its characteristic skeleton seems to lea ve no room. for doubt. 

s. M. No. 662 from Trincomalee is a roughly conical fragment 59 
mm. high, 54 mm. broad, and 29 mm. thick with an arched base by 
which it was apparently attached to a fragment of a coral mass. A fe,v 
fragments of calcareous algae are still attached to the bottom of a small 
ca vity on the sides above the arched base of the sponge. The colour 
of the sponge in alcohol is coffee or chocolate brown. The surface of 
the sponge bears a cellular appearance owing to the formation of poly­
gonal facets by the anastomosis of the surface fibres. The vertical 
fibres at the junctions of anastomosis p~oject above the surface of the 
sponge, and may be simple or branched. The meshes between the fibres 
are covered by a thin but tough membrane which sometimes bears what 
may represent small rounded pores. Oscula 3-5 mm. in diameter and 
as many millimeters deep with a few smaller oscula at the bottom of the 
pits are present on both sides of the sponge. The. surface .fibres are 
yellowish brown in colour, and the texture of the sponge is firm though 
very slightly compressible. The primary ascending' fibres are ,0'10-
0·20 mm. in diameter while the secondary fibres are 0·04-0·14 mm. in 
diameter. The central pith of the fibres varies in diameter accordingly 
from 0'06 to 0·10 mm. The foreign sponge spicules of the primary 
fibres do not quite fill the central cor<t. The surface membrane is struc­
tureless, firm, and has a few scattered supporting foreign sponge spicules. 
The choanosome of the deeper parts of the sponge has, however, a minute 
,cellular structure .. 

G 
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s. M. No. 673 from Pamban is somewhat similar to the specimen 
described above, but has a more definite triangular outline with two 
tall chimney-like outgrowths from one side. The sponge was presumab­
ly attached to the overhanging ledge of a sea-grotto as the concave 
surface of attachment on one side indicates. This surface bear3 trace~ 
of calcareous nodules, dead bivalves, and sand grains. The side which 
may have been facing the interior of the grotto and is probably the older 
part of the sponge is of a greyish brown colour, while the side which 
bears the outgrowths and was probably facing away from the grotto is 
of a chocolate brown colour. The cellular markings on the surface are 
prominent and the ascending fibres are only rarely produced above the 
surface of the sponge. The specimen is 85 mm. high and 88 mm. bro~d 
at base, with the chimney-like o.utgrowths 64 mm. high and 40 mm. 
broad at base. There is at long closed conduit 10 mm. in diameter run­
ning along the base of the inner chimney-like outgrowth which opens on 
both sides. The ascending fibres in the conduit end in small knobs, 
and the fact that the cellular structure and the trellis-like membrane 
are present in this conduit also indicates that the sponge surfa~e in the 
conduit was external and has since been covered by the growing- sponge. 
A few well-defined small rounded pores are also present in the trallis­
like surface membrane. There is no osculum unless an elongate deep 
pit at the base of attachment of the sponge with smaller opening3 at its 
bottom represents it. The fibres are of the same dimensions as in S. M. 
No. 662, but have a dark granular pigment which core3 or completely 
fills up the secondary and nearly all the ascending prim%ry fibre3 obscur­
ing the sponge spicules and other foreign bodies. The fibre3 form an 
irregular reticulation. 

S. M. No. 678 from Pamban consic:?,ts of two macerated fragments, 
one cake-like and roughly pentagonal, 60 mm. high and nearly as broad, 
and the other roughly pyramidal 68 mm. broad at base, 48 m~. thick, 
and 43 mm. high. The dermal membrane is more or less completely 
macerated so that the stout primary ascending fibres and the secondary 
anastomosing fibres appear like the stumps and branches of trees in a 
deciduous forest. The texture of the sponge is firm and incompressible. 
The colour of the sponge is golden brown with the anq,stomosis of second­
ary fibres in some parts of the sponge pale yellow or more or less bleach­
ed in appearance. Fragments of calcareous nodules and barnacle shells 
are found deeply imbedded in the sponge. The primary ascending 
fibres are 0·20-0·30 mm. in diameter with a core (0'06-0'10 mm. in 
diameter) of loosely packed sponge spicules. The secondary fibres are 
0·02-0·16 mm. in diameter and form an irregular reticulation. 

Localities.-Trincomalee, Ceylon (8-10 fathoms), (S. M. No. 662) ; 
Pamban, G·uIf of Manaar (3-6 fathoms), (S. M. Nos. 673 and 678). 

Spongionella tubulosa Burton. 

(Plate XIII, fig. 13.) 

1937. 8pongioneZla tubulosa, Burton, Ope cit., p. 42. 

To this species I refer with some doubt a brown-coloured, completely 
macerated, alcohol-preserved specimen, 32 mm. high, 44 mm. broad. 
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It has a number of short stout digitate processes 8-14 mm. high, 10-15 
mm. br:oad, each terminat.ing in a circular osculum 3-5 mm. in diameter. 
The specimen was apparently attached to the convex side of a bivalve 
shell or to a piece of coral, and its base is consequently concave. With 
the dermal membrane absent, the surface of the sponge is rough to the 
touch owing to the projecting end-fibres of the surface reticulation. 
The texture is compressible and resilient. The skeleton is a more or 
Jess regula.r reticulum of anastomosing fibres enclosing usually quad­
rangular or triangular, and often polygonal meshes between them. The 
fibres are golden yellow in colour and vary in diameter from 0·02 to 
0·16 mm. with the pith in the stouter fibres 0·06-0·08 mm. in diameter. 
The fibres and pith resemble those of Megalopastas pulvillus Dendy 
(1905, pI. xv, fig. 3). 

Sub-order DENDROOERATIDA. 

Hexadella purpurea Burton. 

1900. Psammopemma purpureum, Kirkpatrick, Ann. Mag. Nat. Rist. (7) 
VI, p. 358. 

1937. Hexadella purpurea, Burton, op. cit., p. 431• 

I refer to the present species a small triangular flabellate mass 8 
mm. thick, with equal sides 28-30 mm. long. It is soft, compressible, 
fleshy and smooth, and is attached to some calcareous debris by one of 
its corners. Small particles of the debris are also found imbedded in 
the substance of the sponge. A small Dromiid crab2, Polyonyx hender­
soni Southwell, is found lodged in a cavity excavated by its activity 
on the under surface of the sponge. Elongate or oval openings by which 
the crab seems to be in communication with the ,outside world are present 
on the surface of the sponge. Apart from these openings there do not 
seem to be any oscula proper. A few minute pores less than a milli­
.m-eter in diameter may be seen in groups of two or more in a few places 
on the surface. ...4. few mamillate processes projecting from the surface 
may also be observed on the sponge. 

Locality.-Trincomalee, Ceylon (8 fathoms), (S. M. No. 656-B). 
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EXPLANATION OF PLATE XII. 

Indian and Ceylonese Tetraxonid Sponges. 

Callyspongia cellaria, sp. nov. 

FIG. 1. Side view of a 'piece growing on dea.d shell. xi. 
FIG. 2. View of cut surface of another piece of sponge. xi. 
Fr~. 3. Vie,v of upper surface of a small sponge. X t. 
FIG. 4. View of cut surface of the same sponge. X t. 
FIG. 5. View of cut surface of a cylindrical piece of sponge at its base. 

I ~ '" X -I. 
FIG. 6. View of cut surface of the same at its extremity. X j. 
FIG.· 7. A club-shaped piece of sponge viewed from a side. X!. 

Callyspongia cellaria var. fusca, nov. 

FIGS. 8 and 9. Side view of two specimens sh.owing rounded osc u]a 
xl· 

Callyspongia pambanensis, sp. nov. 

FIG. 10. A lamellar form of, the sponge viewed from the surface. X j. 
FIG, 11. View of cut surface of another piece of the sponge. X -§-. 
FIG. 12. A cylindrical form of the sponge viewed from the side. X t. 

CaIlyspongia obtusispiculifera (Dendy). 

FIG. 13. A much-branched dried specimen viewed from the side. xl . 
• 

Callyspongia diffusa (Ridley). 

FIG. 14. A macerated dried specimen viewed from above. 

Stelletta bocki, sp. nov. 

FIG. 15. Ventral view of the Holotype. The specImen has been cut 
into two in the centre. X -i. 

Oceanapia arenosa, sp. nov. 

FIG. 16. View of convex outer surface of the Holotype. X 2. 
FIGS. 17 and 18. Interior view of the two pieces of the sponge resulting 

from a median longitudinal cut showing the sand-lined 
cent.ral cavity. X 2. 

Mycale trincomaliensis, sp. nov. 

FIG. 19. Surface view of the Holotype preserved in alcohol. X!I 
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S. C. Montini, Photo. Indian and Ceylune e Tetraxonid Sponges. 



EXPLANATION OF PLATE XIII. 

Indian and Ceylonese Keratose Sponges. 

Spongia officinalis Linn. 

FIG. 1. A lamellar form of the sponge viewed from the surface. X t. 
FIG. 2. A closer view of the surface sponge fibres. X 4·6. 

Spongia officinal is var. fenestrata, nov. 

FIG. 3. Viewed from a side. X~. 
FIG. 4. A closer view of the dermal fibres of the sponge. X 4·6. 

Spongia officinalis var. bibulus, nov. 

FIG. 5. Holotype viewed from its surface. Xi. 
FIG. 6. A fragment of the sponge viewed from the side. Xi. 

Hircinia ramodigitata Burton. 

FIG. 7. A portion of the colony viewed from the side. X 4 .. 3 

Hircinia cactiformis, sp. nov. 

FIG. 8. Holotype viewed from the side. X ~ . 
• 

Hircinia pellita, sp. nov. 

FIG. 9. Holotype viewed from its surface. X 4·3. 

Dysidea herbacea (Keller). 

FIG. 10. Two pieces of the sponge growing contiguously on' a piece of 
dead coral. xi. 

Aplysinopsis reticulata HentscheL 

FIG. 11 ... 4. massive specimen viewed from the side. X t. 
FIG. 12. A closer view of the dermal fibres of the sponge. X 4·6. 

Spongionella tubulosa Burton. 

FIG. 13. A small colony of bulbous tubes of a macerated specimen pre­
served in alcohol view'ed from above. X ~. 
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S. C. Mondul. Photo. Indian and Cey lonese Keratose Spo ,aes. 



I I 

CYCLOPIDES (CRUSTACES COPEPODES) DE L'INDE. VIII-X. 

Par KNUT LINDBERG. 

VIII. MEMBRES INDIENS ET IRANIENS DU SOUS-GENRE CYOLOPS 

S. STR. DU GENRE CYOLOPS MULLER. 

Des representants du groupe d'animaux, de repartition essentiellement 
arctique, dont il s'agit ici, n'ont ete jusqu' a ce jour signales que de 
l' extreme Nord de la peninsule in~enne, a Tchitral (Gurney 1906) et 
dans Ie Cachemire (Expedition de Yale) de meme que dans des regions 
limitrophes du Thibet (Daday 1908) et dans Ie Seistan (Gurney 1920) 
ainsi que dans d'autres parties de I'lran. 11 est interessant de relever 
que parmi les 31 echantillons contenant des Copepodes recoltes pa.r 
I'Expedition de Yale dans Ie Cachemire et dans la region frontiere du 
Thibet, il y en avait 10 renfermant des Oyclops s. str., 9 d'entre eux 
ayant ete rapportes d'une altitude superieure a 4000 m. (0. ladakanus 

. Kiefer) et un seul d'un lac, situe a 1582 m. au-dessus du niveau de la 
mer (0. hutchinsoni Kiefer). Bien que ces recoltes ont encore ete tres 
maigres, par suite du peu d' attention qui a ete donnee it la faune aquati­
que de ces regions, tout porte a croire que dans ]e Nord de I'lnde, ainsi 
que Idans Ie Thibet et l' Afghanistan des Cyclops s. 1. forment un contin .. 
gent important parmi les Cyclopides habitant les eaux douces et salines 
de ces contrees, et il semble utile de passer brievement en revue les 
especes du groupe sirenuus connues actuellement de l'lnde et de l'Iran. 

Cyclops strenuus strenuus Fischer. 

On ne peut pas encore affirmer d'une fayon certaine que l'espece 
typique existe vraiment soit aux Indes, soit en Iran. Gurney n'a donne 
aucune description des animaux de Tchitral et de Zaboul (Nasratabad) 
et au sujet des individus recoltes a Gyantse (Thibet), Daday dit seule­
ment, que par suite de Ia structure de la cinquieme patte, ces speci­
mens semblaient a ppartenir a Ia sous-espece o. strenuus lacustris 
Lilljeborg (=C. lacustris Sars). 

Cyclops strenuus divergeDs Lindberg~ 

Dans plusieurs localites de l'lran j'ai en 1939-40 retrouve la forme 
rencontree en 1935 et decrite et figuree d'ailleurs d'une fayon peu satis­
faisante, sous Ie nom de Cyclops strenuus divergens. A cette epoque-la 
j e n' a va-is pas connaissance des articles de Koz~inski et j e manq uais 
aussi de materiel' pouvant servir de comparaison. Les travaux admira­
abIes de Kozminski et des autres auteurs polonais ont grandement 
facilite l'etude des representants du groupe stren~tUS, et, j'ai maintena:nt 
pu constater, que les ~nimaux de l'I~'an se rapprochent plus de C. strenuus 

[ 471 ] 
H 
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que de C. ·abyssorum (considere comme une espece distincte par 
Kozminski), ce dernier se distinguant notamment par une plus longue 
soie apicale interne de la furcal En calculant quelques uns des indic~s 
de Kozminski j'ai cependant trouv~·que les· .specimens de. l'Iran 
s' eloignent assez notablement ~es caracteristiques donnees par 
Kozminski pour C. strenuus strenuus, et, je crois utile de maintenir la 

\ 
J~ 

6. 

h. 

FIG. 1. Oyclops strenuus divergens Lindberg. 

a. ~ Cephalothorax et segment genital (Qazvin~ bassin mosquee principale); b. 
~ Abdomen et furca, face ventrale (Qazvin, bassin mosquee principale); c. ~ Angles 
lateraux segments thoraciques 4 et 5 (Qazvin, bassin petite mosquee); d. ~ Angles 
laterau~ segments thoraciques 4 et 5 (Chah Abdol Azim, bassin mosquee); e. ~ Angles 
lateraux segments thoraciques 4 et 5 (Chiraz, bassin); f. ~ Angles lateraux segments 
thoraciques 4 et5 (Khorramchahr, bras-mort de canal d'irrigatipn); g. ~ Angles lateraux 
segments thoraciques 4 et 5 (Khorramchahr, fosse); h. ~ Angles lateraux segments 
tnoraciques 4 et 5 et P 6 (Keredj, mare). 

separation de la sous-espece diver gens jusqu'au jour qu~il sera possible 
d'entreprep.dre une. etude morphometrique sur un materiel suffisant. 
En attendant la solution de la question je me borne it donner ici qule­
ques mensura,tions et des figures. La distance de la base de la furca 
jusqu'it I'insertion de la soie latera.le externe en poureentage de 1a lon­
gueur de la branch~ de la furea ~t Ie merne pourcentage de la longueur de 
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la soie dorsale ont ete mentionnes~ ces deux caracteristiques semblant 
avoir une valeur diagnostique indiscutable . 

. La premier~ antenne, toujours de 17 articles, a tteignait, lors qu'el1e 
etalt ra~~ttue, .le bord posterieur du premier segment cephalo-thoracique 
ou Ie mllheu du deuxieme segment thoracique chez' la plupart des femelles 
adultes examinees. Le nombre, des oeufs furent comptes dans un ovisac 

FIG. 2. Oyclops strenuus divergens Lindberg. 
a. ~ Extremite d'une branche de la furca (Qazvin, bassin mosquee principale); b. 

~ Lamelle bas ale de P 4 (Qazvin, bassin mosquee principale); c. ~ Article 3 de l'enp. 4 
(Qazvin, bassin mosquee principale); d. ~ Article 3 de l'enp. 4 (Qazvin, bassin petite 
mosquee). 

chez 10 femelles; Ie plus petit nombre et~it de 38 et Ie plus grand 104 ; 
Ie chiffre moyen obtenu etait de 69'6 oeufs dans un sac. 

A propos de la distinction de o. strenuus s. 1. de O. scutifer Sars, en 
considerant seulement l'elargissement des angles lateraux du quatrieme 
et du cinquieme segments thoraciques, il convient de remarquer, qu'une 
telle distinction est,dans Ie cas de O. strenuus diver gens , souvent tres 
malaisee, par auite de l'eloIigation et l'elargissement considerable que 
presentent ces parties chez bien de specimens iraniens .. 

Habitats.-Plateau: Broudjerd, 3 citernes, sept. 1935; Chah Abdol 
Azim, bassin nov. 1939; Chiraz, citerne souterraine, oct. 1935, 2 bassins, 
mars 1940; Isfahan 2 puits, sept. 1935; Keredj, mare, jan. 1940; 
Qazvin, 4 bassins, nov. 1939; Qoum, 2 citernes, sept. 1939; Rey, 
b~as-mort d'un canal, nov. 1939; Teheran, bassin, nov. 1939. 

frovinces Caspienp.es; Pfl,hlevi~ Mourd-ab (grande lagune) nov. 1939. 

a2 
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Khonzistan: Chouchter, riviere Minaou (Mianab), jan. 1940: 
Khorramchahr, petit marecage, petite mare, fosse, bras-morts de canaux 
d'irrigation dans plantations de dattiers (deux localites) jan. 1940. 

FIG. 3. Cyclop8 8tren'UU8 divergens Lindberg. 
a. ~ P5 (Qazvin, bassin petite mosquee); b. ~ P5 (Chah Abdol Azim, bassin mos­

quee); c. ~ P5 (Chiraz, bassin); d. ~ P5 (Chouchter, riviere); e. ~ P5 (Khorram­
chahr, petite mare); f. cr Article 3 de l'enp. 4 (Khorramchahr, petite mare); g. c1 P 5 
et P 6 (Qazvin, bassin mosquee du Roi); h. c1 P5 et P 6 (Khorramchahr, petite mare). 

La repartition des arumaux trouves dans les habitats divers est 
montree ci-dessous. 

Bassins (Haouz) 
Citernes (Ab-ambar) 
Bras-morts de canaux 
Fosse 
Puits 
Ma.res 
Marecage 
Riviere 
Lagune 

8 
6 
3 
1 
2 
2 
1 
1 
1 

Tous ces biotopes, sauf les trois derniers, etaient de caractere oligo­
trophique et ne montraient presque pas de vegetation macroscopique; la 
nature temporaire ou semi-permanente de 6 d'entre eux etait evidente. 
Les puits a Isfahan a vaient une profondeur d' ~nviron 1 metre et la surface 
de l'eau_se trouvait pres du niveau du sol au moment de rna visite. Dans 
la petite riviere a Chouchter une seule femel1e fut recoltee et un male 
unique dans la lagune a Pahlevi; celui-ci semblait appartenir a la merne 
espece. Une seule femcUe~ en compagnie de nombreux E. serrulatu8 
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(~isch.) fut pechee a Keredj, dans une petite mare depourvue de vegeta­
tIon, a fond d' epaisses couches de feuilles decomposees. 

Les animaux etaient particulierement nombreux dans les bassins et 
les citernes, dont certaines, telles que celles de Qoum contenaient de 
l'eau saumatre. 

Cyclops ladakanus Kiefer. 

Forme ressemblant beaucoup a O. strenuus mais s'en distinguant 
notamment par la formule des epines qui est de 2-4-3-3. Branches 
de la furca presque paralleles, de 5 a 6 fois aussi longues que larges. 
Premiere antenne a 17 articles. P 5 a epine tres courte. Ra pporte 
aux mois d'aoiit et septembre 1932 par l'Expedition de Yale de 8 lacs, 
apparemment to us a l'eau saumatre, et d'une petite mare, de la region 
frontiere indo-thibetaine, dans Ie Ladak et du cote de Roupchou. 

Cyclops butcbinsoni Kiefer. 

Espece decrite d' a pres un seul specimen, mais semblant a voir des 
caracteristiques assez bien definies. Furca a branches diver gentes 
de 7·7 lois aussi longues que larges. Soie dorsale plus longue que la 
soie apicale externe de la furca. Soie apicale interne plus de deux fois 
aussi longue que la soia apicale externe. Premiere antenne a 16 
articles. Segment genital se retrecissant graduellement d' avant en 
arriere. Formule des epines 2-3-3-3. 

Recolte en avril par l'Expedition de Yale dans un lac, probablement 
a l'eau douce, a Srinagar (Cachemire). 

Mon assistant, Ie medecin indigene Dr. George Daniel, a en janvier 
1937 rapporte d'un etang artificial a Landi Kotal, pres de la frontiere 
indo-afghane, une femelle unique en fort mauvais etat. Pour autant 
que j'ai pu l'examiner je me crois justifie a l'identifier avec l'animal de 
Srinagar, decrit par Kiefer. Je donne ci-dessous quelques notes et les 
mensurations qu'il a ete possible de faire. 

Longueur (sans soies apicales) 1767 (1. ; cephalothorax 1102 (1., queue 
665 ~ ; largeur maximum 598~. Angles l~teraux des bords posterieurs 
du quatrieme et cinquieme segments thoraciques peu prolonges et sans 
expansions aliformes. Furca a branches fortement divergentea, a 
bord interne cilia et portant une crete chitineuse sur Ia face dorsale. 
Longueur: largeur (233+42): 37 ~=7·43: 1. Soie dorsale 125 ~. 
Soie a picale externe 140~. Soie a picale interne 300~. La premiere 
antenne atteignait lorsqu' elle etait rabattue Ie bord anterieur du 
deuxieme segment thoracique. Elle semblait composee de 16 articles; 
Sa longueur totale etait de 785 (1.. Formule des epines 2-3-3-3. Article 
3 de l'enp. 4, longueur: largeur 115: 45=2·56 : 1; epine 
apicale interne: epine apicale externe 117: 53=2·21: 1. P 5 a epine 
inseree un peu au-dela du milieu du rebord interne de l'article 2; ella 
etait remarquablement forte et courte etant seulement 5 fois plus longue 
que large. Article 2, longueur: largeur 37: 18·5 ~=2: 1; epine 25 ~, 
soie apicale 117 ~, soie du premier article 77~. Le rec~ptacle seminal 
n'a pas pu etre distingue. L'animal ne possedait pas de sacs ovigeres. 
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Cyclops caspicus Lindberg. 

Espece se rapprochant it la fois de o. vicinus Uljanine et de O. furcijer 
Claus; se distinguant de ce dernier par une struct~e difierente des 
angles lateraux des bords posterieurs des segments thorac~ques 4 et 5, et 
par des branches de la furea plus courtes. Premiere antenne a nombre 
d'articles variable, de 14, 16 ou 17. 

Habitat.-Bender Gaz (Gorgan) marais, mare, marecage. 

Cyclops kozminskii Lindberg. 

Forme tres aberrante. Branches de la £urca environ 6 fois aussi 
longues que larges. Premiere antenne it 17 articles. Formule des 
epines 2-3-3-3. Epines apicales de l'article 3 de l'enp. 4 de longueur 
·sensiblement egale. Receptacle seminal ressemblant a celui de O. 
insignis Claus. 

Habitat.-Une fosse it Lahidjan (Guilan). 

Cyclops vicinus vicinus Ulj anine. 

Recolt6 par l'Expedition de Yale en avril 1932 dans Ie planctoll de 
deux lacs dans Ie Cachemire a une altitude de 1584 metres. (Kiefer 
1939). Deja connu de l'Iran, on Tarnogradsky l'avait trouve au IDois 
de decembre it Pahlevi (Enzeli) port ~e la Caspienne a 26 metres au­
dessous du niveau de la mer (Rylov 1928). 

Je n'ai pas retrouve cette espece au cours de mes peches en Iran. 

Olef de determination. 

1. Formule des epines 3-4-3-3 

Formule des epines 2-4-3-3 

}'ormule des epines 2-3-3-3 
2. Angles lateraux des bords posterieurs des segments 

thoraciques 4 et 5 ne montrant pas d' expansion 
aliforme evidente 

Ces parties montrant une expansion aliforme evidente 
ou un elargissement notable 

3. Epine apicale interne de l'article 3 de l'enp. 4 plus 
de 2 fois aussi longue que l'epine apicale 
ext erne 

O. 8trennU8 divergens. 
Iran. 

O. Uzdakanus. Inde 
(Cachemire). Thibet. 

2 

3 

4 

O. hutahinsoni. Inde 
(Cachemire, Province 
de 1& frontiere Nord­
Ouest). 

Epines apicales de l'article 3 de l'enp. 4 de longueur 
11 peu pres egale . • . . . . O. ·kozmi1L8kii. Iran. 

4. Segment genital a. constriction brusque vers Ie 
milieu • . . . . . . . O. ca8picU8. Iran. 

Segment genital se .retrecissant graduellement d'avant 
en arriere· O. mc~nU8. Inde 

(Cachemire). Iran. 

RESUME. 

Six especes du groupe st'renuus Bont actuellement connues de I'Inde 
et de l'Iran. Leurs caracteristiq nes principales ont ete recapituIees et 
'une clef de determination donnee. 
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IX. CONTRIBUTION A LA CONNAISSANCE DES GENRES P ARAOYOLOPS 
CLAUS ET EOTOOYOIJOPS BRADY. 

Genre Paracyclops Claus. 
En etudiant il y a quelques annees des Paracyclops de provenance 

Indienne je me suis aperyu qu'ils difieraient dans quelques particulari­
tes de P. jimbriatus (Fischer), tel qu'il a ete decrit en Europe. La 
ran gee de petites epines pres de l'insertion de la soie laterale externe sur 
la facedorsale de la furca ne s'arretait pas sur Ie milieu de la branc"he, 
mais continuait transversalement jusqu' a son rebord interne; de plus, 
les specimens indiens presentaient tous une epine de la cinquieme patte 
mince et allongee, au lieu de l'epine courte et forte des animaux europeens. 
Une troisieme particularite de ces individus etait une soie'mediane de la 
sixieme patte du male peu developpee, beaucoup plus courte que la soie 
exierne de cette patte rudimentaire. J'ai cru devoir separer ces ani­
maux comme appartenant it une espece distincte que j'ai nommee 
P. vagus. '. ,. 

Les recoltes faites dans l'Iran m' ont rapporte des Paracyclop~: d'un 
total de 9 localites, representant 13 habitats differents. Un 'c'ertain 
nombre d'entre eux repondait aux caracteristiques de P. fimbriatus 

fZ. 

. 'FIG. 4. Para cyclops jirnbriatus (Fischer). 

a. ~ P5 (Pa~gha:Ieh) ; b. ~ P5 (Isfahan) ; c. ~ P5 et P 6 (Dizfoul). 

d'autres a cellesde P. vagus. Ces derniers nl0ntraient une rangee 
d'epines de la face dorsale de la furca s'etendant jusqu' au rehord -.interne 
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et une epine de P 5 longue et mince; la soie mediane de P 6 du male 
etait cependant chez deux des trois animaux examines un pen mieux 
developpee que chez les exemplaires indiens, et il est possible que cette 
derniere caracteristique n'ait' pas de valeur diagnostique absolue. II 
faut dire aussi, que 1'un des animaux, chez lesquels les epines de la furca 
s'arretaient au milieu de la branche, presentait une epine de P 5 de 

e. 

FIG. 5. ParacycWp8 vag'¥8 Lindberg. , 
a. ~ Lamelle basale et endopodite de P 4 (Chahi, fosse); b. ~ P5 (Chahi, fosse) ; c. 

~ P5 (Chahi, mare); d. ~ P5 (Ramsar) -; e. a P5 (Chahi mare); f. a P6 (Chahi, mare). 

longueur inusite, mais comme cette epine etait cependant forte et 
elargi~ elle retenait a un certain degre l' aspect caracteristiq ue de cette 
epine chez P.fimbriatus. Des individus des deux types ne se trouvaient 
nulle part ensembl~ dans un merne habitat. 

La premiere antenne etait chez tous les animaux formee de 8 articles 
et leur longueur relative differait peu entre les representants des deux 
types, les plus longs etaient toujours les articles I et IV, ensuite venaient 
les articles VIII et VII et les articles III et VI etaient les plus courts. 
Trois femelles de chaque espece portaient des ovisacs, renfermant de 
4 a 10 oeufs chez les deux types. 

Tous les animaux repondant a l'espece P. vagus avaient les branches 
de la furca bien separees a leur base, Ie rapport entre la longueur et la 
largeur variant de 4·68 : 1 a 6·14: 1. Trois des individus qui manifeste­
ment appartenaient a l'espece typique P. fimbriatus presentaient une 
furca a branches tres rapprochees a la base (celui de Dizfoul et les deux 
specimens d'Isfahan), mais deux d'entre eux ayant' une furca de 4 ou 
plus de 4 fois aussi longue que large et les soies et l' epine de P 5 de lon­
gueur fort inegale, il n' a pas ete possible de les referer a la forme 
P. finitimus Kiefer. Du reste Kiefer a lui-meme en 1934 exprime des 
doutes sur la validite comme especes distinctes d' a ussi bien de P. finiti­
mus que de P. abnobensis Kiefer. Pour autant que j'ai pu me rendre 
compte il n'y a aucune justification a separer'des formes distinctes 
d'apres seulement la longueur et Ie degre de rapprochement des. branches 
de la furcal II faut dire aussi que des etudes d'un materiel beaucoup 
plus abondant sont' necessaires pour pouvoir se prononcer definiti ve,ment 
sur la Rignification de P vagus en tant qu'espece distincte de P. 
jimbriatus. D'une fa90n generale I'examen des animaux iraniens a 
corrobore cette distinction. 
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Genre Ectocyclops Brady. 
En 1939 j'avais l'occasion d'examiner une quarantaine de specimens du 

genre Ectocyclops provenant de regions diverses de la peninsule'indienne. 
J'ai pu les referer tous a l'espece E. rubescens Brady.(syn. E. medius 
Kiefer) ]a premiere antenne de la femelle etant formee de 11 articles et 
l'epine interne de la cinquieme patte considerablement plus longue que 

6. 

FIG. 6. Ectocyclops fubescens Brady ~ (Chahi). 
a. Premiere antenne; b. Lamelle basale de P 4; c. P 5. 

les deux autres appendices de cette patte, et atteignant en general Ie 
bord posterieur du segment genital. Aucun membre du genre en ques­
tion ayant jusqu'ici ete rapporte de l'Iran. il est interessant de pouvoir 

. fa ire connaitre maintenant quelles especes en sont les representants 
dans ce pays et de donner une indication- de leur repartition. 

Du total de 249 echantillons (105. du Nord, 144 du Sud) contenant 
des Cyclopides collectionnes pendant l'hiver 1939-40 d.eS'" Ectocyclops ne 
se sont trouves que dans 10, provenant de 6 ']ocalites difierentes, 3 du 
Nord et 3 du Sud. Ces recoltes representaient 6 habitats du Nord et 
4 du Sud, les animaux etant considerablement plus nombreux dans les 
premIers. 

Avec une seule exception il 8' agissait de specimens de E. rubescens 
Brady, difierant legerement des animaux de l'Inde. Dans un etang 
d'eau douce it Baba Hadji, au sud de Chiraz, j'ai trouve quelques Ecto .. 
cyclops manifestemept identiques au E. phaleratus Koch. Quatre 
des E. rubescens portaient des sacs ovigeres. Les ovisacs de la femelle 
]a plus grande du marecage it Suse renfermaient 10 et 12 oeufs; Ie 
nombre des oeufs chez les autres variaient de 5 a 7. 

Des mensurations et quelques figures sont donne~s ici de ces individus. 

x. UNE REVISION DES REPRESENTANTS INDIENS ET IRANI ENS DES SOUS­

GENRES ACANTHOCYCLOPS KIEFER ET ])IAOYCLOPS KIEFER. 

Les animaux appartenant aux sous-genres Acanthocyclops et Diacy­
clops, distingues par Kiefer, mais de parentage apparemment tres etroit, 
o nt une repartition surtout arctique. Quelques uns d' entre eux ayant 
a nssi ete signah~s dans des regions -tropicales, il est interessant de re-
apituler ce qui est actuellement connu de leur presence dans l'Inde 
t dans l'Iran. 
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Cyclops, (Acanthocyclops) vernalis Fischer. 

Kiefer a montre que les animaux provenant· du Point de Galle, 
identifies par Poppe et Mrazek comme ·0. v~'Tnalis, sont en realite des 
specimens de O. robustus Sars. Pour autant que je Ie sache aucune de 
ces deux especes n'a jamais ete trouvee dans la peninsule indienne, 
En 19211e O. vernalis a ete rapporte de ·Recht (Guilan) par Ie Dr. Buxton. 

6. 
e;',,' 

FIG. 7. Oyclops (Acantltocyclops) verna.li8 Fischer. 
a. ~ Endopodite de P 4 et lamelle basale (Lahidjan) ; b. ~ P5 (Lahidjan); c. & po 

et P 6 (Recht). 

et en 1939 je .. 1'ai retrouve a ce merne endroit et dans 4 autres localites 
des provinces Caspiennes. J e ne l' ai- rencontre nulle part ailleurs en 
Iran. 

La formule des epines etait de 2-3-3-3 chez tous leEt echantillons 
examines; je n'ai pas observe des soies .transformees en epines aux pattes 
natatoires. Le plus grand non'lbre d' oeufs . comptes dans un ovisac etait 
de 76. 

Habitats.-ProvincesCaspiennes :-
Bender Gaz, riviere; Lahidjan, fosses (2), marais; Pahlevi -Ghazian, 

puits: Ramsar, mare; Recht, fosses (3). 

Cyclops (Acanthocyclops) robustus Sal'S. 

Celui-ci se differencie de l'espece precedante par la formule des epines 
qui est de 3-4-4-4, et par une structure difierente de P 5, dont Ie premier 
article est plus elargi et Ie deuxieme article plus trapu que chez O. vernalis. 

Chez un specimen l'article 3 de l'exopodite de P 4 portait d'un cote 
5 epines, tandis que l'autre patte avait Ie nombre normal d'epines. Je 
n'ai vu des soies transformees en epines chez aucun animal examine. 
L'article 3 de l'enp. 4 presentait chez un individu une particularite 
teratologique, une epine bien developee se trouvant un peu en de dans 
et au meme niveau que la soie du rehord externe. J'ai Gompre 1:02 
oeufs dans un ovisac. 
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l!abitats.-:ceylan :-Point ,de Galle, 'etang d'eau douce (Poppe et 
Mrazek 1895). " 

ct. c. d. 
FIG. 8. Oyclop8 (Acanthocyclop8) robustu8 Sars. , 

a. ~'-A'iticle:3 de l'expodite de P 4 cote gauche, teratologique, a 5 epines; b. ~ Do. 
cote droit, 'nor:mal, a 4 epines (PahIevi-Ghazian); C. ~ Angles lateraux des quatrieme et 
ciilquieme seg.t;nents thoraciques et P 5 (PahIevi-Ghazian); d. ~ P5 "'.at P 6 (PahIevi-
Ghazian). ' 

Pro'0nces Caspiennes :-Ramsar,mare, mare cage ; Recht, ruisseau; 
Pahlevi-Ghazian, puits, mares (2). 

Cyclops (Diacyclops) bicuspidatus Claus" 

Jamais rapporte de l'Inde pour autant qu'il me soit connu. Tres 
commun dans Ie Nord de l'Iran et apparemment rare dans Ie Sud. 

Habitats.-Provinces Caspiennes et plateau:-
Astaneh, bassin; Babol, puits ; Bender Chah, mare au bord de La 

mer; Bender Gaz, mare pres de la voie ferree; Chahi, fosse, mare; 

FIG. 9. Oyclop8 (Diacyc"lops) blcusp"idatu8 Claus. ~ Endopodite de P 4 (Ramaar). 

r~erbend Inare de riviere; Gorgan, mare d'une four a briques; 
Kalatchayeh, mare; Lahidjan, petite riviere, fosses (2) marais, puits 



482 Records 0.( the Indian M uscum. [VOL. XLIII, 

etang, riziere;. Langueroud, puits, mare; Mechhed, bas~in (nov. 1935); 
Pahlevi, puits ;Pahlevi-Gazian, puits; Qoum, cit erne (sept. 1935); 
Qazvin, bassins (3); Ramsar, petit etang, marecage; Recht, pUlts 
mares (3), fosses (2), bassin. \ 

Sud :-Khorramchahr, bras-mort d'un canal d'irrigation de planta­
tion de dattiers. 

Cyclops (Diacyclops) bicuspidatus odessanus Chmankevitch. 

A l' encontre de la forme precedante cette sous-espece ou variate 
semble commune aans Ie Sud-Ouest de l'Iran et assez peu frequentc 
dans Ie Nord. 

FIG. 10. 01lClop 8 (Diac1Iclop8) bicu8pidatu8 odessan'tJ,8 Chmankevitch. 
a. ~ Segment genital et P 5 (Khorramchahr) ; b. ~ P 5 et P 6 (Khorramchahr). 

Habitats.-Provinces Caspiennes et plateau :-.\ 

Bender Gaz, marecage entre la ville et la mer, marais au bord de 
la mer; QOUID, citerne (sept. 1935). 

Sud :-Abadan, fosse dans plantation de dattiers; Ahvaz, mare­
cages (2), petit etang Behbehan puits; Bouchir, fosse sur la route it 
Tchaghadak; Darquoin, fosse; Khorramchahr, petit mare cage, petite 
mare ; Marghazar, fosse; Tchaghadak, fosse. 

Cyclops (Diacyclops) bisetosus Rehberg. 

Espece a vaste aire de repartition et tres adaptable a des milieux 
difierents, elle n' a pourtant pas encore etc trouvee dans l'Inde. Tres 
commune dans ]e Nord de l'Iran, elle se rencontre aussi dans les regions 
torrides au Sud. 

Habitats.-Provinces Caspiennes et plateau:-

Baqirabad, etang; Bender Gaz, mare pres de 1a voie. ferree ; Chahi, 
fosses (2); Gorgan, petite mare, fosse; Isfahan" puits; Kalatchayeh, 
petit etang au bord de la mer; Lahidjan, riziere, mare; Pahlevi, mares 

L 
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(2), lagune; Pahlevi-Ghazian, mare; Ramsar, mare d'un torrent, troll 
d'eau, marais, petit etang, ma.re, marecage; Recht, ruisseau. 

FIG. 11. Oyclops (Diacyclops) biset08us Rehberg. 

a. ~ Endopodite de P 4 et lamelle bas ale (Ramsar) ; b. ~ Do. '(PahIevi, lagune) ; 
c. ~ Do. (PahIevi mare); d. ~ Endopodite de P 4 (Tchabadi); e. ~ Segment genital et 
P 5 (PahIevi, lagune). 

Sud :-Ahvaz, etang; Khorramchahr, bras-mort d'un canal d'irriga­
tion; Tchabadi (5 kilometres au sud de Hadakou), marais. 

Cyclops (Diacyc)ops) alticola Kiefer. 

Forme pechee par l'Expedition de Yale dans des mares et des lacs peu 
profonds de 4 localites de la region frontiere indo-thibetaine, a une alti­
tude variant de 4252 m. it 5217 m. au-dessus du niveau de la mer. Pour 
autant qu' on peut se rendre compte d'apres la description et les figures 
de Kiefer elle semble identique a O. bicuspidatu.s mais la premiere antenne 
ne compte que 12 articles, au lieu de 17; que cela soit en fonction de 
conditions ecologiques particulieres ou non, on, ne peut naturellement 
rien en dire a l'etat actuel de nos connaissances. 
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Habitats.-Cachemire (Ladak) ;-Lac Tsar entre Mougleb et lac 
Panggong i Tchagra, Nord-Ouest de lac Panggong, mares da~s un 
terrain marecageux; lac Togarma, Nord-Ouest de lac Panggong, petite 
mare. 

Thibet :-Lac Nyak. 

Cyclops (Diacyclops) languidus Sars. 

Rapporte par Daday du Ceylan en 1898.. Kiefer a en 1928 emis des 
doutes sur cette diagnose, disant que Daday n',a pas donI).e de descrip-
tion des animaux examines. , 

Habitats.-Ceylan :-Marais de Madatugama et des enviro;ns. du lac 
Kalaveva. 

RESUME. 
Sept formes des sous-genres Acantkocyclops Kiefer ,et IJ:iacyclops 

Kiefer sont actuellement connues de l'Inde (y compriB Ie Cachemire 
et Ie Ceylan) et de l'Iran. La presence de l'une d'entre elies n'a pas 
encore ete confirmee. ' 
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Oyclops strenu'U,s divergens Lindberg ¥. 
Insertion Soie dors. Enp.4 sole lat. Enp. 4. Art. 3 Formule 

Localit.e Longueur Furca ext. p. cent. Sole p. cent. Soie ape into : Enp. 4. Art. 3 Ep. ape into : Long. des 
lL long. don. long. soie ape ext. Long.: large. ep. ape ext. art. 3.: epines 

furea furea ep ape 
Int .• -

Qazvi·n. 

Bassin, mosqu~e 2099 
principale. 

(222+52): 47=5·83: 1 81 112 40'9 225 : 145=1'55 : 1 118: 50=2'36 : 1 110: 57=1·93: 1 1'07: 1 3~4-3-8 

Bassin, mosquee du 
Roi. 

1900 (230+47) : 38=7·29: 1 83 103 37·2 239: 133=1·79: 1 110: 37=2'97 : 1 95: 50=1·90: 1 1·16: 1 3~4-3-3 

Bassin, petite 234G 
mosquee. 

(318+53) : 48=7·73 : 1 85·7 133 35'8 317 : 175=1·81 : 1 153 : 57=2'68: 1 122: 78=1·56: 1 1·25: 1 3-4-3-3 

Chah Abdol Azim 1995 (246+53) : 40=7·47 : 1 82·3 103 '34'4 X: 135=X: 1 117: 52=2'25: 1 100: 53=1·89: 1 1·17: 1 3-4-8-3 

Bassin. 1929 (241+53) : 45=6·53 : 1 81·9 110 37'4 275 : 133=2·07: 1 117 : 50=2·34: 1 102: 52=1·96: 1 1'15: 1 3-4-3-3 

IUy. 

Bras-mort 2023 
d'un canal. 

(235+57) : 47=6'21 : 1 80·5 122 41·7 264: 150=1·76 : 1 123: 50=2'46: 1 108 : 67=1·61 : 1 1·14: 1 3-4-3-3 

Keredj Mare. 1729 (239+53) : 38=7'68 : 1 81·8 113 38·7 254: 133=1'91 : 1 108: 42=2·57 : 1 110: 61 =1·80: 1 0·98: 1 3-4-3-3 

ISfahan Puits. 2090 (205+47) : 45=5'60: 1 81·3 .. .. 257 : 138==1·86: 1 117: 45=2·60: 1 109: 57=1·91 : 1 1,08: 1 3-4-8-8 

BroudjerrJ Citerne. ]934 (216+53) : 88=7·08 : 1 80·3 105 39 208: 113=1'84: 1 103 : 44=2·34: 1 100: 51 =1'9G : 1 1·03: 1 3-4-8-3 

Chiraz. 2223 (235+52) : 45=6·38 : 1 81·9 117 40'8 262: 150=1·75: 1 125: 55=2-27 : 1 117: 62=1-89: 1 1·07: 1 8-4-3-3 

Bassin. 2309 (261+58) : 45=7·09 : 1 81·8 .. .. 275 : 175=1'57 : 1 130: 45=2·89: 1 117 : 73=1·60: 1 1·11: 1 3-4-3-3 

Chouchter Riviere. 2318 (291+53) : 50=6·88 : 1 84'6 117 34 284: 167=1·70: 1 133: 55=2·42: 1 110: 65=1·69: 1 1·21: 1 3-4-3-3 

Khorramchahr Petit. 2380 (287+58) : 50=6'90: 1 83·2 125 36'2 267: 150=1·78: 1 122: 55=2'22: 1 108: 58=1·86: 1 1'13: 1 3-4-3-3 
marecage. 

Bras-mort de canal 
d'irrigation. 

2289 (283+52) : 48=6·98 : 1 84·5 125 37'3 304: 184=1'65: 1 133 : 52=2'56 : 1 118 : 60=1·97 : 1 1·13: 1 3-4-3-31 
3-3-3-3 

Autre bras-mort. 2327 284+47=6·04: 1 .. 120 42·3 250: 150=1·67: 1 114 : 50=2·28: 1 117 : 68=1·72: 1 0·97: 1 3-4-3-3 

Fosse. 2099 (230+47) : 43=6·44 : 1 83 100 36'1 250: 133=1·88: 1 107: 49=2·18 : 1 97: 52=1·87 : 1 1·10: 1 3-4-3-3 



Cyclops st1'enuus diver gens Lindberg 0'. 

Longueur Enp. 4. Art. 3. Enp. 4. Long. P. 6 
Sole Sole ap. into : Enp. 4. Art. 3. Eplne: soie Localite (J. Furca dors. soic ap. ext. Long. : largo Ep. ap. into : art. 3: ~p. 

m~d.: ep. ap. ext. ap.lnt. sole ext. 

Qazvin 

Bassin, mosquee principale. 1592 (14D+40) : 38=4'97 : 1 122 227 : 117=1·94 : 1 98: 39=2·51 : 1 110: 68=1'89: 1 0'89: 1 33 : 53: 117 

Bassin, mosquee du Roi. 1535 (155+42) : 37=5'32 : 1 133 250: 127=1·97: 1 100: 36=2·78 : 1 102: 63==1·92: 1 0'98: 1 33: 65: 113 

Bassin, petite mosquee. 1710 209+37=5·65: 1 .. 227 : 120=1·89; 1 .... .. .. .... 42: 67 : 142 

Chah Abdol Azim Bassin. 

1581 (152+48) : 38=5-26: 1 133 234: 130=1·80: 1 100: 37=2·70: 1 105 : 50=2-10: 1 0'95: 1 88: 55 : 97 

R~y 

Bras-mort d'un canal. 1577 199+42=4-74: 1 142 234: 112=2'09: 1 105: 45=2·83 : 1 112: 63=1·78: 1 0'94: 1 32: 53: 107 

BToudjerd Citerne. 1435 (119+38) : 32=4·90; 1 108 189: 98=1'93: 1 90: 33=2'73 : 1 98: 50=1·96: 1 0'92: 1 32: 47: 97 

Ohiraz ~assin. 1814 (177+42) : 37=5'92: 1 142 234: 137=1·70: 1 110: 40=2·75 : 1 117: 70=1·67: 1 0'94: 1 32: 68: 117 

Khorramchallr 

Petit marecage. 1644 (126+47) : 83=5·24 : 1 113 220: 128=1-79: 1 100: 42=2,38: 1 110 :.57=1·93 : 1 0'91: 1 30: 60: 100 

Bras-mort de canal d'krigation. 1~48 (157 +47) : 38=5·37 : 1 140 240: 133=1·80: 1 97 : 42=2'31 : 1 117: 67=1·75 : 1 0'83: 1 37: 67 : 125 

Autre bras-mort. 1672 (158+42) : 37=5·40: 1 138 242: 143=1·69: 1 102: 40=2-55: 1 100: 57=1·75: 1 1'02: 1 82: 58: 108 

Fosse. 1748 (178+42) : 33=6·67 : 1 183 239: 133=1·79 : 1 95: 40=2'37: 1 105: 50=2'10: 1 0'90: 1 33 : 55 : 107 

Petite mare. 1539 (164+38) : 33=6·12 : 1 125 "234: 125=1·87: 1 95 : 87=2'57 : 1 103: 52=1'98: 1 0'92: 1 33: 60: 112 

Pahtevi 

Mourd-ab. 1463 (135+40) : 32=5'47 : 1 120 207: 108=1'92: 1 93: 32=2'91: 1 110: 62=1·77 : 1 0'84: 1 33: 58: 123 

. 



Paracyclops fimbriatus Fischer ~. 

Enp. 4. Art. 3. Enp. 4. Long. P.5 P.6 
" Longueur Sole Enp. 4. Art. 3. ,Epine : soic Localite Furca dorsale Soies apicales Long. : 'largo Ep. ape int.: art. 3: ep. Epine: soie med.: med.: soie (1. ep. ape ext. ape into soie ext. ext. 

i I 

Darquoin Fosse. 912 117: 23=5·09: 1 63 68 : 2~9 : 406 : 83 45 : 20=2·25 : 1 77 : 35=2·22: 1 0'58: 1 50: 58: 80 
(fort~) 

Dizjoul Mare souterraine 760 02: 23=4: 1 67 47: 205: 417 : 72 35 : 20=1'75 : 1 52: 26=2: 1 0·67: 1 (courte) : X : 92 

Ia/ahan Etang (1935) 732 100: 24=4·17 : 1 62 48 : 210 : 417 : 63 32: 22=1·45 : 1 43: 23=1·87 : 1 0·74: 1 24: 60: 45 
/ . 

Puits. 765 88: 25=3·52: 1 58 48 : 202 : 420: 67 38: 22=1·73 : 1 52 : 25=2·08 : 1 0·73: 1 29: 63 : 50 

Pa8ghaleh Mare de 760 100 : 23=4·35 : 1 
riviere 

63 45 : 222 : 409 : 67 35 : 22=1'59 : 1 50: 26=1·92 : 1 0·70: 1 27: 62: 60 

Paracyolops fimbriatus Fischer ~. 
Dizfoul Mare souter"l 

148 : 237 ": '454 : 70 

37 : 21=1'76 : 1 152: 27=1-93 : 1 0·71 : 1 24: 62: 64 50: 33 : .. 0 
raine. 

PasghaUh Mare de 798 77 : 26=2'96 : 1 60 38: 22=1·73 : 1 52: 27=1'93 : 1 0·73: 1 28: 53: 50 42: 28: 47 
riviere. 

I 

Paracyclops vagus Lindberg ~_ 
Chahi Mare a vegetat- 784 108: 22=4,90: 1 57 62 : 200 : 379 : 83 42: 22=1'90,: 1 70 : 36=.1·94 : 1 0·60: 1 50: 52: 83 

ion abondaute. 

Fosse pres de 1a riviere 760 103 : 22=4'68 : 1 62 57 : 200: 384 : 67 38: 22=1·73: 1 70: 33=2·12: 1 0·54: 1 58: 55 : 70 
Talar. 

Mare de la riviere Talar. 675 110: 22=5: 1 53 58 : 192 : 367 : 68 33 : 21=1'57 : 1 57 : 30=1·90 : 1 0·58: 1 50: 67: 58 

Ramsar Mare pres d'un 884 120 : 23=5·22 : 1 67 59 : 215 : 376 : 83 42: 23=1'83: 1 70: 35=2: 1 0·60: 1 57: 72: 73 
torrent. 

Sari Riziere. 822 135 : 22=6·14 : 1 55 67 : 219 : 417 : 80 42 : 22=1'90: 1 77 : 35=2·22 : 1 0·55: 1 60: 68: 93 

Frosse pres de la vole 822 103: 21=4·90: 1 47 57 : 189 -: 845 : 72 83: 18=1'83-: 1 X ~ 88=X: 1 4.8 ~ 58: 80 
ferree. 

Baba Hadji Etang. 665 92: 22=4·18 : 1 58 57 : 179 ! 381 : 67 ·35: 18=1'94: 1 67 : 27=2-48 : 1 0·52: 1 47: 48: 56 

Chouchter Riviere Minaou 855 117 : 23=5·09 : 1 67 57 : 200 : 876 : 73 40: 22=1'82· 1 68 : 35=1·94 : 1 0'59: I 63: 70: 75 

969 113: 23=4'91 : 1 70 65 : 227 : 417 : 88 42: 23=1·83: 1 72: 38=1'89 : 1 0·58: 1 63: 63 : 87 



Paracyclops vagus Lindberg cS. 
Chah' Ma A. 6 tSt 57 83 22 377 1 45 200 384 70 35 19 1 84 1 62 27 229 1 661 056 1 37 48 70 50 28 75 ~ re v g a- : = : : : : : = : : = : : : : : . 

tfon abondante. 
. 

Sari Rlzlere 741 95: 23=4,13: 1 38 60 : 200 : 375 : 83 .. .. .. 45: 50: 53 63: 33: 50 

Fosse pres 
ferree. 

de Ia v:ofe 646 78: 21=3·71 : 1 40 58 : 197 : 367 : 67 35: 20=1·75 : 1 60: 33=1·82 : 1 0·58: 1 50: X: 62 62: 32: 55 

Ectocyclops rubescens Brady ~. 

Enp. 4. Art. 3. Enp. 4. Long. P5 Premi~re 

LocaliM Longueur Furca Soie Soies apicales Enp. 4. Art. 3. Ep. ape int.: art. 3 : ap. Epine : soie mad. : antenne. 
(J. dorsale Long. : largo ap. ape ext. ape into soie ext. Nombre 

d'articles. 

Ohahi. Mare A. vaga- 817 80 : 30=2·67 : 1 50 67 : 267 : X : 75 33 : 23=1·43: 1 79: 33=2·39: 1 0·42: 1 80: 65: 67 11 
tation abondante. ~ 

855 80: 37=2·16 : 1 80 68 : 245 : 584: : 70 37 : 26=1·42: 1 87 : 38=2·29: 1 0·43: 1 100: 35: 70 11 

Fosse pres de la riviere 931 67: 33=2·03 : 1 72 59: 217 : X: 56 33 : 26=1·27 : 1 70: 33=2·12 : 1 0·47: 1 88: 67: 53 11 
Talar. 

Mare de Is riviere 779 73: 33=2·21: 1 58 63 : 217 : 538 : 62 32: 22=1·45 : 1 77 : 32=2·40: 1 0·42: 1 77: X: 53 11 
Talar. 

Ramsar Petit etang. 798 77: 38=2·03: 1 70 67 : 217 : 529 : 68 32: 23=1·39 : 1 73: 33=2·21: 1 0·44: 1 95: 58: 67 11 

Sari Riziere. 865 83: 37=2·24: : 1 87 ·67 : 237 : 576 : 85 '35: 24=1·46 : 1 ·78: 35=2·23: 1 0·45: 1 92: 75 : 68 11 

Fosse pres de la voie' 851 80: 33=2·42: 1 83 63 : 235 : 568 : 67 36 : 25=1·44: 1 83: 34=2·44: 1 0·43: 1 .102: 75 : 72 11 
ferree. 

Choueh (Suse) Gare ... 1045 75 : 37=2·03 : 1 75 X: X: X: 62 35: 27=1·29 : 1 85 : 38=2·24: 1 0·41: 1 97: 75: 77 11 
Fosse. . 

Village Marecage. 1140 75: 37=2·03 : 1 67 58 : 254 : 534 : X 37: 28=1·32 : 1 88: 37=2·38: 1 0·42: 1 103: 70: 83 11 

_960 63: 40=1·57 : 1 83 62 : 250 : X : 67 37: 27=1·37: 1 X: 38=X: 1 .. 100: 65 : 67 11 

Khorab Riviere. 855 83 : 37=2·24: 1 77 68 : 259 : 668 : 67 36: 24=1·50: 1 83: 41=2·02: 1 0·43: 1 97: 72: 75 11 

Ectocyclops phaleratus Koch ~. 
M Baba Radji Etang. 798 72: 38=1·89 : 1 72 50 : 200 : 518 : 57 1 88: 25~~'52 : 1 170: 32~~'19: 1 0·54: 1 158:58:50 

1 ' 
10 

917 63: 38=1·66 : 1 70 53 : 224 : X : 60 50: 50: 55 10 



LocaliM Longueur 
(J. 

Cllahi. Mare a. vcgcta- 665 
tion abondante. 

Fosse pres de la riviere 651 
Talar. 

Sari Riziere. 694 

Fosse pres de la voie 637 
ferree. 

Baba H adji Etang. 

Longueur 
Localite (J. 

Bender Gaz Riviere. 1302 

Lahidjan Fosse. 1112 

1164 

Autre fosse. 1064 

Marais. 1235 

Ramsar Mare. 1.130 

Recht Fosse. 1254 

Furclt 

58: 32=1'81: 1 

58 : 28=2'07: 1 

63: 30=2'10: 1 

47 : 23=2'04 : 1 

47: 32=1'47 : 1 , 

Ectocyclops rubescens Brady ~. 

Soie Soies apicales Enp. 4. Art. 3! 
dorsa Ie IoJong. : larg. 

47 

53 

43 

.. 

42 

58 : 237 : 564 : 63 .. 

52 : 225 : 492 : 53 30: 22=1'36 : 1 

53 : 239 : 513 : 55 30: 22=1·36: 1 

47: 207: X: X 27 : 20=1·35: 1 

Ectocyclops phaleratus Koch d" 
I 42: 192 : 447 : 50 29 : 17=1·70: 1 

Enp. 4. Art. 3. 
Ep. ape int.: 

cp. ape ext. 

.. 

65 : 32=2·03 : 1 

68: 27=2·52 : 1 

58 : 27=2·15 : 1 

55 : 24=2·29 : 1 

Acanthocyclops vernalis Fischer~. 

Enp. 4. Art. 3. Furca Soie Soie ape int.: Enp. 4. Art. 3. 
Long. : Larg. dors. soie ape ext. Long.: largo Ep. ape into : 

cp. ape ext. 

-
(115+35) : 31=4·84 : 1 '67 108: 78=1·38 : 1 83 : 38=2,18 : 1 55 : 57=0·96 : 1 

(100+30) : 28=4·64: 1 .. 83 : 67=1·24: 1 70 : 30=2·33 : 1 45 : 50=0,90 : 1 

(101+37) : 26=5'31 : 1 47 87 : 65=1·34: 1 70: 32=2·19 : 1 38: 45=0·84: 1 

(92+30) : 27=4·52: 1 53 83: 63=1·32: 1 65 : 32=2·03: 1 41 : 42=0,98: 1 

(98+37) : 28=4·82 : 1 52 103: 67=1·54: 1 75 : 38=1·97 : 1 42: 47=0·89 : 1 

(96+37) : 30=4'43 : 1 70 85 : 63=1·35 : 1 72: 32=2·25 : 1 47: 50=0·94 : 1 

(110+35) : 28=5'18: J. 58 92: 70=1·31 : 1 68 : 37=1'84: 1 43 : 47=0·91 : 1 

Enp. 4. Long. P5 
P6 

Epine: soie 
art. 3: ep. Epine: soie med. : med: soie 

ape into soie ext. ext. 

.. .. 75: 40: 47 

0·46: 1 72: 45: 50 72: 42 : 33 

0·44: 1 73: 45: 58 77 : 47: 42 
\ 

68: 50: 38 0·47: 1 67: X: 45 

, 0·53: 1 I 50: 50: 47 , 53: 25 : 37 

Enp. 4 Long. P5 P6 
P5 Epine: soie 

art. 3 : cp. Epine Art. 2 med. : soie 
ape into I .. ong. ext. 

83 : 55=1·50 : 1 14 22 .. 
70: 45=1·56 : 1 .. .. .. 
70: 38=1·84: 1 10 18 .. 
65: 41=1·59: 1 14 25 .. 
75: 42=1·79: 1 .. .. . . 
72: 47=1·53 : 1 15 18 .. 
68 : 43=1·58: 1 2b .. .. 



Lahidjan Fosse. 

Marais. 

Becht Fosse. 

PahUvi-Ghazian 

Puits 

Mare 

Bamsar 
Mare 

Marecage 

PahUt'i-Ghazian 

Mare 

..4 ta ell 8 n 
Bassin 

Babol 
Puits 

Bender Ohall 

Mare au bord de la mer 

JJerulet- Gaz 

Mare pres de la voie' 
ferree. 

Chahi 
Fosse 

912 

'1 
893 

836 

~1406 

~1430 

~1330 

~1370 

~1169 

<3'969 

1254 

1045 

1064 

1178 

1064 

A. cantkocyclops vernalis Fischer c1. ;-a 
~ 
~ 

(71 +27) : 25=3·92 : 1 57 85: 65=1·30: 1 160: 30=2: 1 44: 45=0'98: 1 60: 44=1·36: 1 123:28:53 
.... 
~ 

(73+30) : 23=4·48 : 1 53 /86: X=X: 1 67 : 25=2'68 : 1 53 : 48=1·10: 1 67: 53=1·26: 1/ 32: 35: 63 

.(65+25) : 22=4·09: 1 53 105: 55=1'91 : 1 57 : 25=2·28: 1 47 : 45=1'04: 1 57 : 47=1'21 : 1 17 30: 38: 70 

Acanthocyclops robustus Sars. 

(114+33) : 33=4·45 : 1 50 107 : 80=1·34 : 1 83 : 37=2·24 : 1 53 : 57=0'93 : 1 I-57 17 22 

(126+37) : 32=5-09: 1 72 140: 90=1·56 : 1 90 : 38=2·37 : 1 52: 55=0'95: 1 1·73: 1 20 20 

(103+37) : 20=7 : 1 58 92 : 80=1·15 : 1 85 : 40=2·12: 1 50: 58=0-86: 1 1·70: 1 12 27 

(91+42) : 33=4·09 : 1 70 97 : 83=1-17 : 1 88: 35=2·51 : 1 52: 55=0-95 : 1 1·69: 1 13 25 

(93+40) : 30=4-43: 1 58 95: 72=1·32: 1 81 : 38=2-13 : 1 47 : 48=0-98: 1 1·72: 1 14 20 

(82+28) : 26=4·23 : 1 102: 67=1'52 : 1 70: 29=2·41 : 1 52: 50=1·04: 1 1-35: 1 28: 33 : 72 

D~"acyclops bicuspidatus Claus ~ . 

(98+52) : 20=7·5: 1 53 7G: 58=1-20: 1 75: 25=3 : 1 40: 53=0-75 : 1 1·87: 1 33 32 .. 
(80+50) : 22=5'91 : 1 53 58 : 62=0-94 : 1 68: 27=2·52: 1 40: 52=0-77: 1 1·70: 1 -. .. .. 

(85+55) : 23=6-09: 1 . - 83: 53=1-57: 1 73: 30=2·43 : 1 43: 52=0·83: 1 1·69: 1 33 23 .. 

(93+57) : 24=6·25 : 1 50 77 : 57=1·35: 1 73: 28=2-6: 1 40: 50=0·80: 1 1·82: 1 37 20 .. 
(83+50) : 20=6-65 : 1 53 58: 50=1·16 : 1 65: 32=2·03: 1 45: 53=0·85: 1 1·44: 1 33 27 .. 



Djacyclops bicuspidatus Claus ~-contdo 
\ 

Longueur Furca. Soie Soie ape Enp.4. Enp. 4. Art. 3. Enp. 4. Long. P 5. P 5. P 6. Epine: 
Loca1ite. Long.: Larg. dors. int.: soie Art. 3. Ep. ape into : art. 3: ep. . Epine. Art. 2. soie med.: 

lJ. ape ext. Long.: larg. ep. ape ext. ape into Long. Bole ext. 

DeTbend 

Mare de riviere 1087 (89+53) : 22=6·45 : 1 53 58 : 67=0·81 : 1 67 : 27=2·48 : 1 36 : 50=0·72 : 1 1·86: 1 32 25 .. 
Kalatchay~h 

Mare 1026 (97+50) : 20=7·35 : 1 55 72: 53=1·36: 1 67 : 26=2·58 : 1 37 : 52=0·71 : 1 1·81: 1 28 . - .-
Lahidjan 

Petite riviere 1283 (94+58) : 24=6·33 : 1 55 73: 53=1-38: 1 75: 27=2·78 : 1 48 : 62=0·77 : 1 1-56: 1 35 25 · -
Fosse .. 988 (73+47) : 22=5'45 : 1 45 62: 48=1·29 : 1 57 : 25=2·28 : 1 33 : 47=0·70: 1 1-73: 1 25 23 .. 
Autre fosse 1073 (85+50) : 22=6'14 : 1 52 67 : 53=1·26 : 1 67 : 28=2·39 : 1 42: 53=0'79 : 1 1·59: 1 33 22 · . 
Marais 1045 (73+40) : 20=5'65 : 1 57 60: 50=1·20 : 1 58 : 25=2·32 : 1 37 : 47=0·79 : 1 1'57: 1 28 20 -. 
Puits 1197 (82+30) : 23=4-87 : 1 60 83: 62=1·34: 1 58: 32=1-81 : 1 35 : 42=0'83 : 1 1'66: 1 16 15 .0 

Langueroud 
Puits 941 (63+42) : 20=5·25: 1 _. 62: 53=1'17 : 1 57 : 25=2·28 : 1 38: 50=0·76: 1 1'50: 1 . - -. _ . 

Qazvin 
Bassin 1283 (105+67) : 27=6,37: 1 70 88: 68=1·29 : 1 83 : 33=2·51 : 1 33 : 58=0·57 : 1 2·51: 1 37 35 -. 

Recht 

Bassin 1292 (95+52) : 27=5-44: 1 67 70: 53=1·32: 1 SO: 28=2·85 : 1 42 : 58=0·72: 1 1·90: 1 33 23 .. 
Mare 1055 (90+53) : 22=6·50 : 1 -- 67 : 52=1·29 : 1 73: 26=2'80: 1 48 : 53=0·90 : 1 1-52: 1 30 27 · . 
Puits 1016 (67 +63) : 22=5-91 : 1 63 75: 52=1-44: 1 63: 27=2-33 : 1 37 : 47=0·79 : 1 1·70: 1 33 20 · . 
Fosse 1035 (73+44) : 23=5'09: 1 50 67 : 52=1·29 : 1 63: 27=2'33 : 1 39: 47=0·83: 1 1·62: 1 .. -. -. 

\ 

PahUvi 
, 

Pults 978 (84+48) : 22=6 : 1 60 70: 50=1-40 : 1 62: 23=2'69 : 1 37 : 52=0·71 : 1 1-67: 1 . . 20 · . 
PahUvi-Ghati4n 

Putts 979 (71+42) : 20 .... 5·65 : 1 58 68: 50=1·26 : 1 67 : 25=2·68 : 1 38: 52=0-73: 1 1·76: 1 87 25 00 



Bender ella), 

Mare au bard de la mer : 

Gorgan 

Mare d'une four lA, 
briques. 

PalUlvi 

Puits 

Qazvin 

Bassin d'une maison 
particuliere. 

Bassin d'un caravan­
s~rai1. 

Bamsar 

Petit ~tang 

Becht 

Mare 

Bender Gaz 

Mar~cage entre la ville 
et 1& mer. 

Marais pres de la mer 

AIl1'az 

Mar~cage pres de la 
voie ferr~e_ 

Petit ~taDg 

Marecage 

836 

902 

807 

936 

1035 

874 

902 

1187 

1040 

1045 

1140 

1206 

Diacyclops b1:cuspidatus Claus &. 

(60+43) : 17=6'06: 1 58: 42=1'38 : 1 57: 20=2·85 : 1 33: 50=0·66: 1 1·73: 1 30: 27: 58 

(69+48) : 18=6·50 : 1 75: 42=1·79 : 1 57: 22=2·59 : 1 33: 50=0·66: 1 1·73: 1 33:22:58 

(65+40) : 17=6·18: 1 57 63: 53=1·19: 1 30: 20: 67 

(83+57) : 20=7 : 1 57 102: 52=1-96: 1 65: 27=2·40 : 1 42: 55=0·76: 1 1·55: 1 38: 18: 53 

(85+57) : 20=7'10: 1 58 87: 57=1·53: 1 70: 25=2·80 : 1 45: 60=0·75 : 1 1·56: 1 42: 37 : 62 

(62+40) : 17=6: 1 60 65: 47=1·38: 1 55: 22=2·50 : 1 35: 50=0·70: 1 1·57: 1 30: 22: 63 

100: 20=5 : 1 53: 23=2·30 : 1 38: 48=0·79 : 1 1·39: 1 33: 22: 50 

Diacyclops bicuspida,.tus odessanus Chmankevitch ~. 

(95+55) : 25=6 : 1 52 75: 53=1·42: 1 67: 27=2'48 : 1 45: 53=0·85: 1 1·49: 1 23 14 · . 
(78+45) : 22=5·59 : 1 .. 67 : 50=1·34 : 1 63: 28=2·25 : 1 35: 47=0·74: 1 1·80: 1 22 16 .. 

(83+50) : 20=6·65 : 1 47 67: 55=1·22 : 1 63 : 23=2·74 : 1 35: 43=0·81 : 1 1·80: 1 23 20 · -
(99+58) : 22=7'14 : 1 47 78: 40=1-95 : 1 65: 26=2·50 : 1 36: 45=0·80 : 1 1·80: 1 28 17 .. 
(91+63) : 23=6·69: 1 50 83: 57=1·46: 1 75 : 28=2·68 : 1 40: 50=0·80: 1 1·87: 1 22 .. · . 



Loco.liM. Longueur 

tJ. 

Bouchir 
Fosse pres de 180 route 1045 

de Tcbagbadak. 

Darquoin 
Fosse 1254 

KhOT1amchahr 

Petit marecage 1206 

Petite mare 1273 

Ma'rghazar 
Fosse 1064 

Tchaghadak 
Fosse 1349 

Bender Gaz 

Marecage entre 10. ville 860 
et 10. mer. 

Ahvaz 
Marecage pres de 10. 784 

voie ferree. 

Autre mare cage 855 

B~hb~han 
Puits 902 

KhOT1amchah1' 

Petite mare 846 

Tchaghadak 
Fosse 986 

Diacyclops bicuspidatus odessanus Chmankevitch ~-()ontd. 

Furco.. Soie Soie o.p. Enp.4. Enp. 4. Art. 3. 
Long.: Larg. dors. int.: soie Art.3. Long. : large. ap. ext. Long.: largo 

-- .. 

(85+68) : 20=7'65 : 1 42 75 : 53=1,42 : 1 58: 29=2: 1 36: 45=0·80: 1 

(101+78) : 23=7'78: 1 50 87 : 50=1·74: 1 75 : 30=2,50 : 1 38: 50=0·76: 1 

(117+67) : 25=7·36: 1 47 78: 50=1·56: 1 75 : 32=2·34 : 1 42: 53=0·79: 1 

(105+68) : 25=6'92 : 1 63 102: 57=1'79: 1 82 : 32=2·56 : 1 42: 53=0,79 : 1 

(93+57) : 21=7'14: 1 57 77 : 50=1·54 : 1 67 : 26=2·58 : 1 36: 45=0·80: 1 

• (109+75): 23=8: 1 60 78 : 53=1'47 : 1 70: 28=2'50: 1 42: 48=0'R7 : 1 

Diacyclops bicuspidatus odessanus Chmankevitch·~. 

(65+35) : 19=5·26 : 1 47 87: 45=1'93 : 1 63 : 22=2'86 : 1 33 : 50=0,66 : 1 

(72+45) : 17c:::6'88 : 1 67 : 43=1'56 : 1 60: 20=3: 1 32: 43=0,74: 1 

(69+48) : 17=6'88 : 1 48 83: 42=1:98: 1 60: 20=3: 1 33 : 48=0,69 : 1 

(74+43) : 16=7'31 : 1 50 85: 45=1'89: 1 57 : 20=2'85 : 1 35 : 48=0,73: 1 

(75+48) : 18=6·83 : 1 53 83: 47=1'77 : 1 57 : 23=2'48: 1 37 : 57=0·65 : 1 

(60+46) : 17=6'18 : 1 48 77 : 47=1-64: 1 63: 22=2'40 : 1 35 : 42=0·83 : 1 

Enp. 4. Long. P 5. art. 3: ep. Epine. ap. into 

1'61: 1 .. 

1·97: 1 SO 

1·79: 1 35 

1·95: 1 33 

1·86: 1 27 

1·67 : 1 25 

1·90: 1 

1·87 : 1 

1·82: 1 

1·68: 1 

1·54: 1 

1·51 : 1 

P 5. 
Art. 2. 
Long. 

. . 

23 

20 

18 

18 

23 

P 6. Epine: 
soie med. 

Soie ext 

.. 

· . 

· . 
· . 
· . 
.. 

27: 33: 62 

33 : 17 : 65 

33: 33 : 75 

36: 38: 50 

42: 80: 57 

83: 28: 58 

-< o 
r 



Diacyclops bisetosus Rehberg ~. 
,.. ..... 
co 
~ ..... 

Bende1 Gaz ~ 

Mare pres de la voie 1074 (99+33) : 23=5-74: 1 58 50: 67=0·75 : 1 43 : 30=1·43 : 1 50 : 33=1·52 : l' 0'86: 1 23 17 
ferr6e. 

Chahi 

Fosse 1150 (90+27) : 20=5-85 : 1 67 42: 57=0·74: 1 40: 27=1'48 : 1 47 : 32=1'47 : 1 0'85: 1 25 15 

865 (88+27) : 20=5·75 : 1 70 50: 55=0'90 : 1 41 : 27=1·52 : 1 53 : 33=1·60 : 1 0'77: 1 30 19 
~ 

902 (05+25) : 22=5·45 : 1 53 50: 60=0·83 : 1 38 : 26 = 1.46 : 1 47: 28=1·68: 1 0'81: 1 18 17 
t-f 
JoooI 

Gorgan ~ 

Fosse 993 (82+25) : 22=4·86 : 1 50 42: 50=0·84 : 1 38: 27=1'41 : 1 45: 27=1'67 : 1 0·84: 1 17 15 t::1 
~ 
t;J 
!!j 
~ 

KalatchayM 

Petit etang 1064 (107 +30) : 23=5'96 : 1 67 53 : 70=0·90 : 1 45: 30=1·50: 1 50: 37=1'35 : 1 0·90: 1 ~ 
("') 

Lahi.djan 
~ 

~ 
~. 

Mare 846 (80+23) : 19=5'42: 1 50: 57=0·88: 1 37 : 28=1·32: 1 43: 28=1·53 : 1 0·86: 1 ~ 
~ 

Pahltvi ~ . 22 15 ~ 

IJagune 883 (80+20) : 23.=4'35 : 1 67 67 : 58=1·16.: 1 38: 27=1·41: 1 :l7 : 30=1·23: 1 1·03: 1 

~ 903 (86+27) : 23=4'91 : 1 53 50: 58=0'86: 1 40: 26=1·54: 1 45.: 33=1·36 : 1 0·89: 1 27 17 

1007 (93+25) : 23=5·13 : 1 73. 58 : -53=0·92 : 1 42: 29=1·45: 1 48: 30=1·60 : 1 0·87: 1 21 15 ~ 

Mare 950 (83+25) : 22=4'90: 1 58 50: 53=0·94: 1 37 : 27=1·37 : 1 43: 25=1'72 : ] 0·86: 1 17 13 

1026 (83+25) : 19=5'68 : 1 53 45 : 52=0·87 : 1 36: 27=1·33 : 1 43 : 28=1'53: 1 0·84: 1 18 14 
-~ .. -.... _ .... 

Autre mare 912 (75 +22) : 20=4·85 : 1 55 38: 47=0·81 : 1 33: 25=1·32: 1 43 : 25=1'72 : 1 0·77: 1 25 12·& 

PahUt;'i-Ghazian 

Mare 1102 (103+27) : 25=5·20: 1 65 67 : 78=0·96: 1 50: 32=1·56 : 1 58 : 37=1'57 : 1 0·86: 1 20 18 ~. 

~ 
Ot 



Longueur Furca. Localite. Long.: Larg. 
~ 

Ramsar 

Mare d'un torrent 988 (87+28) : 25=4'60: 1 

Trou d'eau 959 (96+27) : 22=5·59: 1 

955 (95+30) : 25=5 : 1 

Petit etang 874 (88+25) : 20=5'65 : 1 

950 (87+30) : 23=5·09 : 1 

997 (102+28) : 25=5·20: 1 

Mare 855 (70+25) : 21=4·52 : 1 

Mare cage 921 (86+27) : 23=4'91 : 1 

Ahvaz 

Etang d'eau saumAtre 1197 (103+47) : 22=6·82: 1 

Khorramchahr 

Bras-mort de 
d' irrigation. 

canal 1178 (134+38) : 22=7·82 : 1 

Tchabadi 
Marais 1187 (85+40) : 30=4·17 : 1 

gan 
Petite mare 817 (67+20) : 18=4,83: 1 

Fosse 855 (72+25) : 18=5,39 : 1. 
hidjan 

Rlziere 779 (74+18) : 18=5'11 : 1 

Diacyclops bisetosus Rehberg ~.-contd. 

Soie Soie ape Enp.4. Enp. 4. Art. 3. 
dors. int.: soie Art. 3. Ep. ape into : 

ape ext. Long.: largo ep. ape ext. 

--
57 50: 58=0·86 : 1 40: 30=1·33 : 1 52: 37=1·40: 1 

67 62: 70=0·89 : 1 42: 28=1·50: 1 50: 33=1·52: 1 

58 68 : 72=0·94 : 1 43 : 28=1-53 : 1 50: 33=1·52 : 1 

62 45 : 58=0,78 : 1 38 : 27=1·41 : 1 47 : 32=1·47 : 1 

72 50: 63=0·79 : 1 37 : 27=1·37 : 1 47 : 35=1'34: 1 

70 63: 72=0,87 : 1 42 : 30=1,40: 1 55 : 33=1'67 : 1 

55 55 : 60=0·92 : 1. 37 : 26=1,42: 1 43 : 30=1'43 : 1 

58 50: 53=0·94: 1 42: 27=1·56: 1 50: 33=1·52 : 1 

67 60: 57=1·05: 1 48: 32=1·50: 1 60 : 45=1·33 : 1 

67 83: 75=1·10: 1 55 : 32=1'72: 1 63: 45=1'62: 1 

75 92: 88=1·05 : 1 53: 25=2-12 : 1 52 : 30=1-73 : 1 

Diacyclops bisetosus Rehberg c!. 

42 33: 37=0'89 : 1 33 : 22=1·50: 1 43 : 23=1·87 : 1 

50 37 : 42=0'88 : 1. 37 : 25=1'48 : 1 50: 30=1-67 : 1 

50 47 : 50=0'94 : 1 38 : 25=1-52: 1 47 : 30=1·57 : 1 

Enp. 4. Long. P 5. art. 3: ep. Epine. ape into 

0·77: 1 .. 
0·84: 1 25 

0·86: 1 18 

0·81: 1 17 

0·79: 1 22 

0'76,: 1 23 

0·86: 1 20 

0·84: 1 27 

0·80: 1 25 

0·87 : 1 .. 

1·02: 1 50 

0·77: 1 .. 
0,74: 1 .. 

0·81: 1 .. 

P 5. 
Art. 2. 
Long. 

.. 
20 

17 

15 

15 

17 

15 

18 

22 

.. 

.. 

.. 
--

-. 

P 6. Eplne: 
soie m~d: 

soie ext. 

· . 
· . 
· . 
· . 
· . 
· . 
· . 
· . 

· . 

.. 

· . 

20: 18: 42 

I 20: 25: 40 

'. 

17: 27: 50 

,....., 
<: 
o 
r 



PREOCCUPIED NAMES IN THE OLIGOCHAETA. 

By G. E. GATES, Judson College, Rangoon. 

Family OCNERODRILIDAE. 

Genus Curgiona, nom. nov. 

]921. Curgia, Mich.aelsen, Mi.tt .. Mus. Hamburg XXXVIII, p. 59. Geno­
type Curg~a na1'ayan~ lVllChaelsen 1921. (Non Curgia Walker 1860, 
Trichoptera. Non Ourgia Walker 1864, Lepidoptera.). 

Genus Quechuona, nom. nov. 

1923. Quechua, :Michaelsen, Med. Goteborgs Mus. Zool. XXXII, p. 6. Geno­
type Quecklla roseni M.ichaelsen 1923. (Non Quechua Strebel ]910, 
Mollusca.). 

Family EUDRILIDAE. 

Subfamily EUDRILINAE. 

Genus 'Bettoniella, nom. nov. 

1903. Bettonia, Beddard, Proc. Zool. Soc. London, 1903, p. 213. Genotype 
Bettonia lagariensis Beddard 1903. (Non Bettonia Butler 1898, 
Lepidoptera.) . 

Familv MEGASCOLECIDAE. 
oJ 

Genus Pheretima Kinherg 1857. 

Pheretima honbaensis, nom. nov. 

1934. Pheretima (Pheretima) helvola Michaelsen, Arch. Zool. Exp. LXXVI, p. 
520. Type locality Berg Hon Ba, South Annam. (Preoccupied by 
Pheretima helvola Ude 1905, type locality Ralum, New Pommerania.). 

Emhri~ Strand, in his note entitled Misoellanea nomenclatorica 
zoologica et palaeontologica. 1. (Arch. N aturgesch. Bd. 92, Abt. A, Heft 
8, p. 36, July 1928), has renamed Bohemilla Vejdovsky 1883 (non 
Bohemilla Barrande 1872) Bohemillula Strand,. In 1903 Michaelsen 
renamed the genus Vejdovskyella (Mitt. Mus. Ha·mb-urg XIX, p. 185). 
Michaelsen's name is valid. 

Attention of Strand a.nd others is directed to the fact that Holos­
colex Ude 1905 (non Holosc(}lex Cognetti 1904, Glossoscolecidae) is now 
known as Ude't:na. 

The author's thanks are extended to Dr. Waldo Schmitt and to Dr. 
Grace Pickford for securing 'information from journals that are not 
a vaila hIe locally. 
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