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INTRODUCTION. 

On the completion of the first part of the "Check List" series 
dealing with Elasmobranchii and Holocephali of India, Btu'ma and Ceylon 
it wa~ felt that if a suitable dichotomous key for the identification of these 
groups of fishes could be published it would prove immensely useful to 
workers on Fish and Fisheries. In recent years much attention has been 
paid to sharks, skates and rays on account of the large quantities of oil 
which their livers yield and in order to standardise the oil known for 
its rich vitamin contents, it is essential that the taxonomy of these groups 
of fish is made wellimown. This work, which was subsequently taken 
up and is now being presented as "An Aid to the identification of the 
Fishes of India, Bluma and Ceylon. 1. Elasmobranchii and Holoce
phali ", has been modelled after Part I of the" Check List" series. l 

The preparation of the key is based on the examination of a large 
series of examples of cartilaginous fishes consisting of both the type and 
collateral specimens preserved in the collections of the Zoological Survey of 
India and on the observations and morphological data gathered on these 
groups of fishes during my five years' continuous stay in the Andaman 
Islands in oonnection with the Andaman Fisheries when I had abundant 
facilities to examine large fresh specimens of elasmobranchs from the 
catches of the local fisherman and the Japanese divers who then had the 
fishing license in the Andaman and Nicobar waters for the collection of 
button-shells. Besides, no efforts have been spared during its preparation 
in carefully sifting through relevant literature and comparing notes. 
The key, however, is purely regional in its application and deals only 
with species occurring in India, Burma and Ceylon. 

In drawing up the key I have for the most part restricted myself only 
to the external and easily recognisable characters in differentiating the 
various Indian elasIDobranchs and chimaeras. The key is thus natUl'ally 
artificial and not phylogenetical. 

The following explanations regarding the terms used in the paper 
seem necessary as the body-form and ~xternal characters of the sharks, 
skates, rays and ohimaeras differ rem.1i'kbly from one another as well as 
from the bony fishes. 

1. Trunk is measured from the tip of snout to the" ent. 
2. Length of disk (in ray-like forms) is measured fJ'f.~m the tip of snout 

to the hind edges of the expanded pectorals. 

lMisra, K. S., R~c. Ind. MU8. XLV, pp. 1·46 (1947). 

[ 89 ] 
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3. Length of head is measured from the tip of snout to the anterior 
edge of the first gill-openings (except in the case of chimaeras in which 
the length of head is measured as in the bony fishes). 

4. Preoral length is measured from tip of snout to the mouth. 
5. I nternarial width is measured from the inner edge of one nostril 

to that of the corresponding one on the opposite side. 
In the preparation of this paper I have made use of the vast literature 

on the subject a complete reference to which may be had from the 
It, Check List" Part I. Regarding illustrations those copied from other 
\vorks are duly acknowledged in the legends of the figures. 

The limits of the area of which the elasmobranchs and chimaeras 
are mentioned in the key have been defined by Dr. B. N. Chopra in the 
Foreword of the" Check List" Part I. 

A map, however, is appended demarcating the boundaries clearly 
by means of dotted line. 

I am very grateful to 1Ir. M. A. S. Menon, 1\1:.8c., Technical ... t\.ssistant, 
Zoological Survey of India for kindly going through the manuscripts •. 

Oalcutta, 
I{. S. l\IISRA. 

1 sf October, 1950. 
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KEY TO THE INDIAN SHARKS, SKATES, RAYS AND CHIMAERAS. 

1. Single gill-opening on 
either side : teeth 
united to form grind
ing plates or tritors 

2. 5-7 gill-openings on 
either side : teeth 
distinct 

3. Gill-openings ventral 

4. Gill-openings lateral 

5. One dorsal fin 

6. Two dorsal fins 

Class HOLOOEPHALI: Order OHI-
MAERIFORMES (Ohimaeras, 
p. 134). 

Class ELASMOBRANCHII: Sub
class SELACH I (Sharks, p. 96, 
Skates, p. 113 & Rays, p. 119) 

Superorder BATOIDEI: Orders 
RAJIFORMES & TORPEDINI
FORMES (Skates & Rays) 

Superorder SELACHOIDEI: Orders 
HEXANCHIFORMES, LAM
NIFORMES & SQUALIFORMES 
(Sharks) 

Order HEXANCHIFORMES : Genus 
Heptranchias, p. 96 (H. platyce
phalus, text-fig. la-c). 
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71. 

3. 

55. 

5. 

7. 

7. Anal fin present Order LAMNIFORMES 9. 

8. Anal fin absent Order SQUALIFORMES 53. 

9. Nictitating membrane 
present Suborder SCYLIORHINOIDEI 23. 

10. Nictitating membrane 
absent Suborder LAMNOIDEI 11. 

11. Nasoral 
present 

12. Nasoral 
absent, 

13. Teeth tricuspid 

grooves 

grooves 

14. Teeth not tricuspid 

Family ORECTOLOBIDAE 

Family ODONTASPIDAE : Genus Oar
charias, p. 99 (C. tricuspidatus, 
text-fig. 2b-d). 

Family LAMNIDAE 

15. 

13 

21 
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15. Nasal cirri present Subfamily OREOTOLOBINI 

Subfamily RHINODONTINI : 

[Vol. XLIX, 

17. 

16. Nasal cirri absent 

17. First dorsal fin be-

Genus RhincodoD, p. 99 
(R. ty pus, text-fig. 2a). 

hind pelvics Genus Chiloscyllium, p. 97 

18. First dorsal fin opposite 
pelvics 

19. Caudal fin short 

20. Caudal fin elongate 

21. Lateral keel on tail 
present: upper lobe of 
caudal fin not pro
duced 

22. Lateral keel on tail 
absent: upper lobe of 
caudal fin extraordi
narily produced 

23. Head with oculonarial . 
expansIons 

24. Head without: oculona
rial expansiollfi 

25. Caudal pit absent: first 
dorsal fin behind or 

Genus Nebrius, p. 98. 

Genus Stegostoma, p. 98 (S. vartum, 
text-fig. Ih-n). 

Subfamily LAMNINI: Genus 
Isurus, p. 100. 

Subfamily ALOPINI: Genus Alo-
pias, p. 99 (A. vulpinus, 
text-fig. 2e). 

Family SPHYRNIDAE Genus 
Sphyma, p. Ill. 

before pelvics. Family SCYLIORHINIDAE 

26. Caudal pit present: 
(except in Galeorltinus 
& Myrmillo): first 
dorsal fin before 
pelvics Family CARCHARHINIDAE 

27. First dorsal fin before 
pelvics Genus Proscyllium 1 (P. alcocki). 

1 Misra, K. S., JO'Ul'n. Zool. Soc. India II. pp. 87-90 (1950). 

19. 

25. 

27. 

33. 
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28. First dorsal fin behind 
pelvics 

29. With labial folds on 
both jaws 

30. With labial fold on 
lower jaw only Subgenus Scyliorhinus. 

31. Head flatly depressed: 
teeth pentacuspid or 
tricuspid : base of anal 
fin distinctly longer 
than the base of second 
dorsal fin Subgenus Halaelurus. 

32. Head subcylindrically 
compressed: teeth 
always tricuspid: base 
of anal fin equal to base 
of second dorsal fin Genus AtelomycterulJ, p. 103. 
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29. 

31. 

33. Tee~h triangular: single 
serIes 35. 

34. Teeth in bands: more 
than one series 

35. Spiracles present 

36. Spiracles absent 

37. With pit at caudal base 

38. Without pit at caudal 
base 

39. Teeth monomorphous, 

. . 
. . 

Genus Galeorhinus, p. 110 (G. 
omanensis, text-fig. 7g-h). 

serrated in both jaws.. Genus Galeocerdo, p. 110 (G. arcti
C'ltS, text-fig. 8a). 

40. Teeth dimol'phous : 
smooth in lower jaw. 

41. Teeth erect, not curved 
inwards Genus Hemigaleus, p. 108 (H. bal

fouri, text-fig. 7f). 

51 • 

37 • 

43. 

39. 

41. 

42. Teeth curved inwards Genus Hemipristis, p. 109 (H. elongatus). 

43. Teeth with smooth 
edges 45. 
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44. Teeth with roughened 
edges 

45. Teeth ,vith swollen 
bases 

46. Teeth without swollen 
bases 

47. Teeth with oblique 
cusps 

Genus Physodon, p. 104 (P. mulleri). 

Genus Scoliodon, p. 105. 

48. Teeth ,vith erect cusps. Genus Aprionodon, p. 106 (A. acu
tidens, text-fig. 51). 

49. Teeth serrated at bases 
and cusps (in the upper 
jaw) 

50. Teeth serrated on bases 
only (in the upper jaw). 

51. Subcaudal produced: 
spiracles absent: snout 
short, rounded 

52. Sub caudal not pro
duced: spiracles 
present: snout pro
duced, pointed 

53. Teeth unicuspid 

54. Teeth mUlticuspid 

Genus Carcharhinus, p. 107. 

Genus Hypoprioll, p. lOG. 

Genus Trirenodon, p. III (T obe
sus, text-fig. 8f-g). 

Genus Myrmillo, p. III (M. man
azo, text-fig. 8b-c). 

Genus Centrophorus, p. 112 (G. 
rossi, text-fig. ge1). 

Genus Centroscyllium, p. 113 (0. 
ornatum-text, fig. 9g). 

55. Electric organs present. Order TORPEDINIFORMES 
Family TORPEDINIDAE. 

56. Electric organs absent. Order RAJIFORMES 

57. Disk narrow and 
elongate 

58. Disk broad and ex
panded 

59. Rostrum very much 
produced and saw-like .. Family PRISTIDAE. 

49. 

47. 

57. 

59. 

63. 
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60. Rostrum very short and 
not saw-like 61. 

61. Pectorals extending to 
end of snout; disk 
broader and more 
rounded Family DrscoBATIDAE. 

62. Pectorals not extending 
to end of snon t: disk 
narrow and elongate 

63. Tail whip-like, dorsal 
fius red llced to spines 

64. Tail not whip~like, 
without spines and 
with 2 small dorsal 
fins 

65. Head distinct from disk 
and with a prominent 
snout 

66. Head not distinct from 
disk and without pro
nent snout 

67" With horn-like cephalic 
flippers 

68. Without horn-like 
cephalic flippers. 

69. Head bilobed or notc
hed between the rostral 
fins : ros tral fins sepa
rate 

70. Head neither bilobed 
nor notched between 
the rostral fins: rostral 
fins united to form one 
lobe 

71. Claspers simple: head 
with proboscis or beak. 

72. Claspers trified or bifid: 
head without proboscis 
or beak 

73. Snout compressed: 
upper caudal edge 
spmose; egg-capsule 
black, patch of byssus 

Family RHINOBATIDAE. 

Family RAJIDAE. 

Family TRYGONIDAE. 

Family MOBULIDAE. 

Family RHINOPTERIDAE. 

Family MYLIOBATIDAE. 

Family RHINOCHIMAERIDAE 

Family CHIMAERIDAE: Genus Chi
maera, p. 135 (0. rnonstrosa, text
fig. 24c). 

large (14·0 sq. mm.) . Genus Rhinochimrera, p. 135 
(Rltinocltimaera ap.). 

65. 

67. 

69. 

73. 
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74. Snout depressed: upper 
caudal edge not 
SpInose: egg-capsule 
pale bottle-green, 
patch of byssus small 

[ Vol. XLIX, 

(7·5 sq. mm.) Genus Harriotta, p. 135 (H(l'rriotta (1) indica). 

Class ELA.SMOBRA.NCHII. 

Subclass SELAOHII. 

Key to superorders of subclass SELAOIIII. 

1. Gill-openings on ventral side .• Superorder BATOIDEI. 
2. Gill-openings on lat.eral side.. Superorder SELACHOIDEI. 

Key to orders of super01'der BATOIDEI. 

1. Electric organs present 
2. Electric organs absent 

Order TORPEDINIFORl\IES. 
Order RAJIFORMES. 

Key to orders oj superorder SELACHOIDEI. 
1. One dorsal fin Order HEXANCHIFORMES. 
2. Two dorsal fins 3. 
3. Anal fin absent Order SQUALIFORMES. 
4. Anal fin present Order LAMNIFORMES. 

Key to sul·orders of order LAMNIFORlVIES. 
1. Nictitating membrane present Suborder SCYLIORHINOIDEI. 
2. Nictitating membrane absent Suborder LAMNOIDEI. 

Order HEXANCHIFORMES. 

Family HEXANCHIDAE. 

Genus Heptranchias Rafinesque. 

Body elongate. Snout rounded and obtuse. Eyos \vithout nictitat
ing membrane. Spiracles small. 7 pairs of gill-openings. .A. single 
spineless dorsal fin opposite the anal. Lower caudal lobe ,yell developed. 
No caudal pit. Teeth dimorphic, jagged and cusped in the upper and 
comb-like in the lower. 

Distribution.-Atlantic, Indian and Pacific Oceans. 
Heptranchias platycephalus (Tenore), text-fig. la-c, is the only species 

of the genus recorded from India. 

Order LAMNIFORMES. 

Suborder LAMNOIDAE. 
Family ORECTOLOBIDAE. 

Key to subfamilies of family ORECTOLOBIDAE. 
1. Nasal cirri present: body not 

massive: tail without late-
ral keels: caudal pit absent .• Subfamily ORECTOLOBI...YI. 

2. Nasal cirri absent: body: 
massive: tail with lateral 
keels: a.ud~l pit present .• Subfamily RTI/"VEODONTINI. 
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Subfamily OREC'l'OLOBl.NI. 

[{ey to gene1°a of subfamily OBBOTOLOBINI. 

1. First dorsal fin behind the 
pelvios: 1~3 dermal ridges 
on the back .. Genus Chiloscyllium M. H. 

2. First dorsal fin oppol:iite the 
pelvics: withouli dermal 
ridges on the back 3. 

3. Caudal fin short . . Genus Nebrius Rupp. 
4. Caudal fin long Genus Stegostoma M.H. 

Subfamily OREC'l'OLOBlfff/. 

Genus ChiloiCyl1ium M. H. 

97 

Body elongate. Trunk shorter than tail. Eyes without nictitating 
membrane. N asoral grooves and cirri present. Spiracles below eyes. 

TEXT~FIG. I.-a. Lateral view of Heptranchias platycephalu8 (after Day) ; b. Upper 
teeth of same; c. Lower teeth of same; d. Ohilo8cyllium gri8eum: Xl; e. Ventral 
view of head of same : X! ;/. Upper teeth of same : X 14; g. Lower teeth of same; 
X 14; h. Lateral view of Stegostoma fJari1tm: X !; k. Ventral view of head of iQ,me ; 
X ! ; l. Upper teeth of same: X 25 ; nt. Scale of same: X 25; n. Lower teeth of Barne: 
X 25. 
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5 pairs of gill-openings. Two spineless dorsal fins; first dorsal behind 
the pelvics. Anal fin present. 1-3 dernlal ridges on the back. Teeth 
small~ triangular, with or without lateral cusps. 

Dist9·ibtltion.-S. Mrica, Red Sea, India, Ceylon, Singapore, East 
Indies, Indo-China, Formosa, Japan, Philippines, Australia, Melanesia. 

Key to the spec·ies. 

1. l\louth nearer snout and than the vertical from 
front eye-edge: a clear large black ocellus just 
above pectoral fin O. ocellatu1)'~ (Bonn.). 

2. ~Iouth nearer the vertical from front eye-edge t.han 
snout end: no clear large black ocellus just above 
pectora 1 fin . . . • . . 3. 

3. 'Vith one dermal ridge on back 5. 
4. vVith 3 dermal ridges on back O. indicum (Gmelin). 

5. Origin of first dorsal above middle of ventral bases; 
body with white spots O. plagiosurn (Benn.). 

8. Origin of first dorsal above endE of ventral bases: 
body.with dark spots O. grieeum!\f. H. (text.fig. 

1d·g). 

Genus Nebrius RUpp. 

Body elongate with the trunk region spindle-shaped. Snout short. 
Eyes small without nictitating membrane. N asoral grooves and cirri 
present. Spiracles minute, behind eyes. 5 pairs of gill-openings. 
Two spineless dorsal fins; the first dorsal fin opposite the pelvics. Anal 
fin present. Teeth multicuspid. 

Distributio1t.-l\fac1a.gascar, Red Sea, India, Ceylon, l\Ialay- Peninsula, 
l\1alay i\rchipelago, Indo-China, l\felanesia, Polynesia. 

I( ey to tn e speC1:es. 

1. Teet.h in 3 rows : ~econd dorsal fin longe-r than the 
ana.} N. concolor Riipp. 

2. Teeth more thfln 3 rows: second dorsal fin 8:maller 
than the anal N. jerrugine'Um (Lc~son). 

Genus Stegostoma M. H. 

'-Body slender and elongate. Tail longer than the trunk. Snout 
obtu~~ .. Eyes small w~thout nictitating membrane. Nasoral gro9ves 
a.nd elrr] ·present. LabIal folds well developed. Spiracles behind -eyes. 
5 pairs of gill-openings. Two spineless dorsal fins. Anal fin present. 
Caudal fin very elongate. Teeth trilobed. 

Distribution.-Indian a,nd 'Western Pacific Oceans. 

~legostotn(t t'wrium (Seba), text-fig. Ih-n, is the only species of tIle 
genus found in India and C~ylOll. -
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Subfamily RHINEODON'l'INI. 

Genus Rhincodon Smith. 

Body fusiform and massive. Snout broad, flat and short. Eyes 
very small without nictitating membrane and just behind the month. 
Nasoral grooves and cirri absent. Spiracle small. 5 pairs of gill-open
ings. Two spineless dorsal fins. Anal fin present. Subcaudal lobe 
well developed. Several keels along the sides. Caudal pit present: 
Teeth very small, pointed and numerous. 

Distribution.-Tropical Atlantic, S. Africa, Seychelles, India, Ceylon, 
E~st Indies, Philippines, J apall, _\ustralia, East Pacific Ocean. 

Rhincodon typus Smith, text-fig. 2a, is the only species of the genus 
found in India and Cey Ion. It is the largest shark in the ,vorld growing 
upto 45 feet in length. 

Family ODONTASPIDAE~ 

Genus Carcharias Rafinesque. 

Body fusiform. Trunk about more than twice the tail. Eyes small 
without nictitating membrane. N asoral grooves and cirri absent. 
Spiracles small, behind eyes. 5 p~irs of gill-openings. Tw'o spineless, 
dorsal fins. Anal fin present. Caudal pit present. Teeth: v~rY-~~~lge 
awl-shaped, smooth except at base where there exists a hasal cusp on 
either ·side. 

Distribution.-Atlantic Ocean, S. Africa, India, ]~a~t Indies, Indo
China, Japan, Australia, Tasmania. 

Oarcharias tricuspidat·1JS Day, text-fig. 2b ... J, is the only speci~s' of the 
genus recorded from India. 

Family LAMNIDAE. 

Key to 8u 1ifalnilies of fan~ily IJAMNIDAE. 

1. La,ter~11 keel on tail ab.~ent: caucbJ fin nearly! the. 
total length .. Subfamily ALOPI.VI. 

2. Lateral keel on tail present: caudal fin much Ie3s 
than! t,he totalleogth Sllbfamily .L~lJfNl .. V[. 

Subfamily A LOPIYI • 

Genus Alopias Rafinesque. 

Body fusiform. Trunk equal to the extraordinarily elongated upper 
lobe of the caudal fin. Eyes large, without nictitating membrane. 
Nasoral grooves and cirri absent. Spiracles minute, b.ehind the eyes. 
5 pairs of gill-openings. Two .spineless dorsal fins -; the second dorsal 
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very small and equal to the anal fi~. Caudal pit present. Lateral 
keel on tail absent. Teeth simple, smooth and sharp-edged. 

Distrib'Ution.-Atlantic Ocean, Arabia, S. Africa, India, Ceylon, 
China, Korea, Japan, Australia, New Zealand, Hawaii, Eastern Pacific 
Ocean. 

Alopias vulpinus (Bonn.), text-fig. 2e, is the only species of the genus 
found in Ceylon. 

TEXT-FIG. 2.-a. Lateral view of Rhincodon typtt8 (after Smith) ; b. Lateral view of 
Oharcha1'tas t'ricuspidatull; c. Upper teeth of same; d. Lower teeth of same (after Day) ; 
e. Lateral view of Alopia8 vulpinu8 (after Day) ; I. 18uru8 glauca; g. Upper teeth of 
same; h. Lower teeth of same (after Day). 

Subfamily LAMNINI. 

Genus Isums Rafinesque. 

. . Body fusiform. Snout pointed. Eyes ~ithout nictitating membrane 
Nasoral grooves and cirri absent. Spiracles minute, above mouth angle 
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5 pairs of gill-openings. Two spineless dorsal fins; the second dorsal 
very small and equal to anal fin. Caudal pit present. Lateral keel 
on tail present. Teeth long, a\vl-like, lanceolate, smooth and without 
basal cusps. 

Dist'libution.-St. Helena, Cape of Good Hope, Red Sea, Arabia, 
India, East Indies, Indo-China, J a1?an, Australia, Tasmania, New Zea
land, Hawaii, Chile. 

[(ey to the species. 

1. Teeth in 24 rows above and 22 below: lateral line 
keeled only along the side of tail •. I. glauca M. H. (text-fig. 

2/-h). 
,2. Teeth in 44 rows above and 56 below: lateral 

line keeled from behind eye over gill-openings 
to side of tail . • • • . • . • .• 1. gunth.eri (Murray). 

Suborder SOYLIORHINOIDEI. 

Key to families of suborder SCYLIORHINOIDEI. 

1. Head with lateral (oculonarial) expansion •• 
2. Head without la.teral (oculonarial) expansion 
3. Anal fin before second dorsal fin 
4. Anal fin opposite second dorsal fin .• 

Family SCYLIORHINIDAE. 

Family SPHYRNIDAE. 

3. 
Family SOYI,IORmNIDAE. 

Family CARCHARIDNIDAE. 

Key to genera of family SCYLIORHINIDAE. 

1. Origin of first dorsal fin before pelvics 

2. Origin of first dorsal fin above or behind pelvics 

Genus Proscyllium 
Hilgendorf. 

3. 
3. Head depressed: teet.h tri-pentacuspid : base of anal 

distinctly longer than the base of second dorsal. . Genus Scyliorhinus 
Blainville. 

4. Head subcylindrically compressed: teeth tricuspid: 
base of anal equal to the base of second dorsal .• Genus Atelomycterus 

Garman. 

Genus Scyliorhinus Blainville. 

Body elongate. Head depressed. Trunk slightly shorter than tail. 
Snout obtuse, short or elongate. Eyes large with nictitating membrane. 
N asoral grooves absent or rudimentary . Nasal cirri absent or present. 
Mouth wide. Labial folds on both jaws or on lower jaw only. Spiracles 
present. 5 pairs of gill-openings, narrow, not so wide as the orbit. 
Two spineless dorsal fins; first dorsal fin behind or above the pelvics. 
Base of anal fin distinctly longer than the base of second dorsal. Caudal 
pit absent. Teeth in numerous rows, tri-pentacuspid. 

Distribution.-S. and E. Africa, Gulf of Aden, Arabia, Gulf of Oman' 
India, Andamans, Malay Archipelago, Philippines, Korea, Japan, 
Australia, S. E. Pacific. 
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Key to subgenera of genus Scyliorhinus. 

1. Base of anal fin longer than base of second dorsnl 
fin : labial fold on lower jaw only •. 

2. Base of ana.l fin equal to base of second dorsal fin : 
labial folds on both jaws • • • • 

Subgenus Scyliorhinns 
Blainvil1e. 

Subgenus Halaelurus 
Gill. 

Subgenus Scyliorhinus Blainville. 

Scylio~·1tinus (Scylio1'1tinus) capensis (M. H.), text-fig. 3a, is the only 
species of the subgenus found in India. 

TEXT-FIG. 3.-a. Lateral view of Scyliol'hinus (8cyliorhinll8) capensi8 (after Day 
b. Lateral view of Scyliol'h-inus (Halaelurus) hispidu1n: X t ; c. Ventral view of bead of 
same: X!; d. Upper teeth of same: X 31 ; e. Lower teeth of same: X 26. 

Subgenus Hemigaleus Gill. 

Key to tile species. 
1. First. rlorsal larger than the second dorsal •. 

2. First dorsal not larger than the second dOf2al 
3. Firat dorsal smaller than the second dorsal: nasal 

cirri well developed 

4. FirRt dorsal and second dorsal su bequal: nasal 
cirri absent or rudimentary 

5. Origin of first dorsal above the middle of the ventral 
bases: transverse bands spotted with black 

6. Origin of first dorsal a little in a.ava,nce of the hind 
ends of ventral bases: transverse bands 20 or 
Plore, not spotted with black 

Scyliorhin1.t8 (Halaelufns 
lliapidum, Ale. (text-fig. 
3b-e). 

3. 

Scyliorhinu.s (Halaelurus) 
indicU8 Dr. (text-fig. 4a). 

5. 

Scyliorltinus (HalaeluJ'us) 
burgeri (1\1. H.) (text-fig. 
4b). 

Scyliorhinus (Halaelu1Us) 
quagga (Ale.) (text.fig. 
4c}. 
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Genus Atelomycterus Garman. 

Body elongate and slender. Trunk shorter than tail. Eyes large: 
orbit oblong; nictitating membrane present. N asoral grooves 
present; cirri absent. Spiracles small, close behind eyes. Labial folds 

./ 
TEXT-FIG. 4.-a. Lateral view of Scyliorl"inu8 (Halael'ut'll8) ind'icu8 (after Lloyd); 

b. Lateral view of Scyliorhinu8 (Halael'l,ru8) burgeri (after Muller & Henle) ; c. Lateral 
view of Scyliorhi1lJU8 (Halaelurus) guagga (after Alcock). 

well developed. 5 pairs of gill-openings. Two spineless dorsal fins; 
first dorsal fin behind the ventrals. Base of anal fin equal to the base 
of second dorsal. Caudal pit absent. Teeth small, tricuspid, median 
cusp the longest. 
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Distribution.-Ceyloll., India, Malay Peninsula, Malay Archipelago, 
Siam, Indo·China, Philippines. 

Atelomycte1'us mannaratum (Benn.), text·fig. 5a, is the only species of 
the genus found in India and Oeylon. 

Genus Proscyllium Hilgendorf. 

Body slender and elongate. Trunk shorter than tail. Snou t 
rounded. Eyes large with rudimentary nictitating membrane. Nasoral 
grooves and cirri absent. Labial folds rudimentary. Spiracles small, 
close behind eyes. 5 pairs of gill-openings. Two spineless dorsal fins ; 
first dorsal fin before the pelvics. Anal fin long. Caudal pit absent. 
Teeth dimorphous on the upper jaw; tetramorphous on the lower 
Jaw. 

Dist'1·ibution.-India, Formosa, Japan. 

Proscyllium alcoclci Misra, is the only species of the genus found in 
India. 

Family CARCHARHINIDAE. 

Key to genera of family CARCHARHINIDAE. 

1. Sl)iracies present 3. 
2. Spiracles absent 11. 
3. Caudal pit absent 5. 
4. Caudal pit pre.~ent. 7. 
5. Teeth polyserial, pavement.-like Genus Myrmillo Gistel. 
6. Teeth neither polyserial nor pavement-like Genus Galeorhinus 

7. Teeth dimorphous: lower smooth •. 
8. Teeth monomorphous: lower serrated on both 

edges . 
9. Lower teeth erect, not curved inwards 

10. Lower teeth curved inwards 
11. Teeth polyserial, in bands 
12. Teeth mOl'oseriaI, not in bands 
13. Teeth with smooth edge" 
14. Teeth with roughened edges 
15. Teeth with swollen bases 
16. Teeth without swollen bases 
17. Teeth with oblique cusps 
18. Teeth with erect cusps . 
19. Teeth serrated both on bases and cusps 

upper jaw) 

. 
(in the 

Blainville. 
9. 

Genus Galeocerdo M.H. 
Genus Hemigaleus Blkr. 
Gen us Hemipristis Agassiz 
Gen us Triaenodon l\i.H. 
13. 
15. 
19. 
Genus Physodon .M.H. 
17. 
Genus Scoliodon M. H. 
Genus Aprionodon Gill . 

Genus Carcharhinus 
Blainville. 

20. Teeth serrated at their bases only (in the upper 
jaw) Genus Hypoprion M. H. 

Genus Physodon M.H. 

:J3ody elongate and slender. Trunk nearly equal to tail. Snout 
elongate and pointed. Eyes small ,vith nictitating membrane. Labial 
folds only on the lower jaw. Nasoral grooves and cirri absent. Spiracles 
absent. 5 pairs of gill-openings. Two spineless dorsal fins. Anal fin 
present. Caudal pit .present. Teeth smooth, the central ones 
smaller than those at the side, \vhich bear swollen bases with oblique 
and narrow cusps. . 
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Distribution.-India, China, Australia. 
Physodon mulleri M. H., is the only species of t;he genug found in 

India. 

Genus Scoliodon M.H. 
Body elongate and slender. Trunk nearly equal to tail. Snout 

elongate and pointed. Eyes moderate with nictitating membrane. 

~v-------.------

/ 

d 

TEXT-FIG. 5.--a. Lateral view of Atelomycterus marmoratum (after Day) ; b. Lateral 
view of Scoloidon sorrokowah; c. Ventral view of he(),d of saIne (after Day) ; d. Lateral 
view of Scoliodon palasorrah; e. Ventral view of head of same (after Day) ; f. Lateral 
view of Aprionodon acutidens; g. Ventral view of head of same (after Day); h. Lateral 
view of Hypoprion macloti M. H. ; k. Ventral view uf head of sarno (after Day). 

N asoral grooves and cirri absent. Labial folds on both the jaws. 
Spiracles absent. 5 pairs of giU .. openingR. T,vo spineless dorsal fins. 
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Anal fin present. Caudal pit present. Teeth withi smooth·· edges; aU 
obliq~ and without swollen- bases. 

Distribution.-South Mrica, Red Sea, Arabia, Mekran, India, Cey,loD~ 
Burma, Malay Peninsula, J-av:a,.Indo,.China, Formosa, Japan, Philippine! 

Key to tk6 species. 

1. Labial fold extending to the upper jaw: 
25 

D. F. - . • 8. walbee hmi mkr. 
24 

2. Labial fold' not extending to the upper jaw: 
23-31 

D. F. --- .. 3. 
22-30 

3. Second dorsal fin posterior to· base of anal: 
31 

D. F. --- .• • • S. 8orrakowah (C.) (text-
28-30 fig. 5b-c). 

4. Second dorsal fin over end' of base' of anal: 
23" 

D. F-. - 8. palasorrah (C.) (text-fig. 
22 5d .. e). 

Genus Aprionodon Gill. 

Body fusiform. Trunk slightly longer than tail. Snout pointed. 
Eyes moderate with nictitating membrane. Nasoral grooves and 
cll-ri absent. Short labial fold at the corner of the mouth in the lower 
jaw. Spiracles absent. 5 pairs of gill-openings~ Two spineless dorsal 
fins. Anal:fin present. Caudal pit- present. Teeth small, narrow, 
with broad bases; the lower erect, the upper erect or sligthly oblique. 

Distr.ibuti:olJt.-Western Atlantic, Red Sea, Seychelles, Arabia, India, 
Indo-China, Japan, Australia, Micronesia. 

Aprionodon acutidens (Riipp.), text-fig. 5f-g, is the only species of 
the genus found in fndia. 

Genus Hypoprion M.H. 

Body elongate and' fusiform. Trunk slightly longer tlian tail. Snout 
acutely pointed or rounded. Eyes moderate with nictitating membrane. 
Nasoral grooves' and cirri absent. Short Hlbial fold at the corner of the 
mouth present or absent. Spiracles absent. 5 pairs of gill-openings. 
Two spineless dorsal fins. Anal fin present. Caudal pit present. Teeth 
smooth, except at the bases of the upper ones wh.ich are serra-ted. 

Distribution.-Atlantic" Indo-Pacific. 

Key to the species. 

1. Snout pointed: labial folds present: bot.h sides of 
27 

bases of upper teeth serrated: D. F. - .. lit. macoow l\f.. JI~ (;text.fig. 
27 51JJ)~, 

2. Snout. rounded: labial folds absent: only outer 
sides of' bases or upper teeth serrated: D~ F., 
29-32 
~ H. lfemiodbn M,. Ir. 
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. Genus Carcharhinus Blainville • 

ili07 

. Body .. elongame and fusiform. Trunk shorter or longer .than tail. 
Snout pointed ,or rrounded. Eyes moderate with well developed nictitat
ing membrane. Nasorai ':gl!t>oves .and ·cirniabsent.Labial fQlds rudi. 
mentary or short. Spiracles absent. 5 pairs of gill..;openings. Two 
spineless ,dorsal fina. Anal nn present. 'CauClalpit :presen:t. Teeth 
serrated at b<iJth ~bases and cusps; teeth in lower jaw non-serrated in 
some. 

Dis·triOution.-~ropical Atlantic, Rea 'Sea, 'Natal, Seychelles, Mada
gascar, India, Ceylon, Singapor~, East Indie~, Philippines, Indo-China, 
Australia, Micronesia, China, Melanesia, Hawaii. 

/ 
TEXT-FIG. 6.--a.Lateral view of Oarcharhinus temminckii; b. Lower jaw of same; 

c. Upper jaw of same (after Muller & Henle) ; d. Lateral view of Oarcharhinus gengeticus 
(after Muller & Henle); e. LateraJ'v.iewof:Oa1~charhinus menisorrah (after Muller & Henle) ; 
f. Lateral view of Oarcharhinus 80rrah (after Muller & Henle). 

Key ~'to ·fhe species. 
1. :Second.dors91 fin ']Brger';than -aD8Il fin 
~!. :Second dor.saJ ,fin ,not :;Jargel":'than' anal 'fin 
8. illeeth tin lower :jaw ::distinct1y~'Ilon,+aelTElted 

37-40 
D. F.---

. 33·39 

3. 
9. 

O. ~-mminckii (M. H.) 
~(text.fig. ·6."-0) • 
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4. Teeth in lower jaw serrated 5. 
5. Teeth dist.inctly awl-;;hapcd : only the outer edge of 

ousp serrated O. ellioti (Day) (text-fig. 
7a-b). 

6. Teeth though narrow not awl-shaped: serrated 
entirely 7. 

7. Snout very short: eye 8 times in snout: depth 
of body to subcaudal origin 6 times O. gangetiC1t8 (M. H.) (text-

fig. 6d). 

8. Snout moderate: eye 4i to 4! times in snout: 
depth of body to subcaudal origin 4-! to 5 times: 

24-34 
9" Teeth in lower jaw serrated: D. F. ---

24-31 

28-32 
10. Teeth in lower jaw not serrated: D. F.---

27-28 

11. Seconcl dorsal distinctly smaller than anal 

12. Second dorsal and anal subeql1al 
13. Second dorsal and anal origins opposite: 

34 
D.F.-

31 
14. Second dor~JaI origin behind anal origin: 

25 
D.F.-

25 

15. Preoral length distinctly less than width of Dlouth 

16. Preoral length more than or equal to the width of 
mouth 

17. All the fins tipped with black: tail shorter than 
25 

trunk: D. F. -
25 

18. All the fins not tipped with black: tail longer 
24-26 

than trunk: D. F.--
24-26 

19. Preoral length more than width of mouth: 
24-25 

D. ]'.--- •• 
24-25 

20. Preoral length equal to width of mouth 

29 
21. D. F. 

26 
31 

22. D. F. 
28 

Genus Hemigaleus BUrr. 

O. lamia (Blainville). 

11. 

O. menisorrah (M. H.) 
(text-fig. 6e). 

13. 
15. 

O. limbatu8 (M. H.). 

O. sorrah (rtl. H.) (tr-xt .. 
fig. 6/). 

17. 

19. 

O. melanopterus (Q. G.) 
(text-fig. 7c). 

O. pleurotaenia (Blllr.). 

O. dus8umieri (M. . H.) 
(text-fig. 7d-e). 

21. 

O. bleekeri (Dumori1). 

O. watu (Setna & Sarang
dhar). 

Body slender and elongate. Trunk shorter than tail. Snout pointed. 
Eyes moderate with nictitating membrane. Nasoral grooves and cirri 
absent. Labial folds present. Spiracles minute, behind eyes. 5 
pairs of gill-openings. Two spineless dorsal fins. Anal fin present. 
Caudal pits present. Teeth dimorphous; upper inclined, with denticles 
on basa.l part of outer edge, lower erect and smooth. 

Distribution.-Tropical Indian and Western Pacific Oceans. 
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Hemigaleus balfouri Day, text-fig. 7j, is the only species of the genus 
found in India. 

C< 
--~ 

TEXT-FIG. 7.-a. Lateral view of Oarcharltinus ellioti; b. Ventral view 
of head of same (after Day) ; c. Lateral view of Oarcharhinus melanopter1ts (after Day) ; 
d. Lateral view of Oarcharhinus dussumieri (after Day); e. Upper and lower teeth of 
same (after Muller & Henle); f. Lateral view of Hemigaleus balfouri (after Day) ; g. La
teral view of Galeorhinus omanensis; h. Ventral view of head of same (after Norman). 

Genus Hemipristis Agassiz. 
Body elongate and slender. Trunk shorter than tail. Snout 

rounded. Eyes moderate with nictitating membrane. N asoral grooves 
and cirri absent. Labial folds prese~t. Spiracles small, close behind 
eyes. 5 pairs of gill-openings. Two spineless dorsal fins. Anal fin 
present. Caudal pit present. Teeth dimorphous; upper teeth large, 
broad, flat and serrated; the lower smooth, slender and curved inwards. 

Distribution.-Red Sea, Ceylon, India. 
H em,ipristis elongatus Klunzinger is the only species of the genus 

found in India. 
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. Genus ,GaleorhiDus Blainwlle. 

Body long and slender. Trunk equal to tail. Snout ,obtuse, 
depressed. Eyes moderate with nictitating membrane. Nasoral grooves 
and cirri absent. Labial folds present. Spiracles minute, behind eyes. 
5 pairs of gill-openings. Two spineless dorsal fins. Anal fin present. 
Caudal pit absent. Teeth monomorphous, oblique, notched ,and smooth. 

Distribution.-Atlantic Ocean, S. Africa, Gulf ,of Oman, Formosa, 
Japan, Philippines, Australia, N ew.Zea:land,Melanesia,Polynesia, Hawaii, 
California. 

TEXT-FIG. S.-a. Lateral 'View ·of tf}(tleocerdo 'a:rcticus '(after Day); b. Lateral view 
af..Myrmillomanazo.: Xi,; .c. Ventralview of head of same : X. *; d • . Upper jaw~of8ame: 
X'1~; e. Lower jaw of same:'X 4; /. Lateral view .of Triaenodon obesu8; g • . Ventral 
view· of bead·· of same (afterIDay). 

tGaleothinus omanensis 'Norman, text-fig. '7 g-h, is the only species of 
the genus found in India. 

lGenu8 Galeoc.erdo ,M.R. 
Body elongate. Head deprressed. 'Trunk mare or,less.equal to 

tail.. Snout wida, .s.hart. Eyes moderate with .nictitating -membrane. 
N asoral grooves and cirri s.bsent. Labial folds present on both jaws. 
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Spiracles small, behind eyes·. 5· pairs of gill-openings. Two spineless 
dorsal fins. Anal fin present. Teeth laTge, flat,. 1lriangtlla·r,. notehed, 
oblique and~ serrated' on both edges'. 

Dist1·ibution.-Arctic, Temperate and Tropical' Seas~ 

Galeocerdo arcticus (Fa,ber)~ text .. .fig!.- Sa,. is' nhe: on~ species' of the 
genus found' in India and Ceylon. 

Genus Myrmillo Gistel. 

Body elongate and fusifarD1. Tr.unk more', or less equal to tail. Snout 
produced and pointed. Eyes moderate with nictitating membrane. 
Nasoral grooves and cirri absent. Welt~ develbped labial fold at each 
angle of mouth. Spiracles small,. behind eyes. 5 pairs of gill-openings. 
Two spineless dorsal fins. Anal fin present. Caudal pit absent. Teeth 
monomorphous, f>0lyseria,l~ pavemenii:··lilte, sm~'Oth~, obtuse, devoid of 
distinct. eusps., 

lJtstrilJution.-Atlantic, S. Africa, Red~ Sea, fndia, Indo--ehina;, Korea, 
Japan, Australia, Tasmania, New Zealand. 

Myrmillo manazo .. Blkr., text-fig. 8b,·e,. is the' enly species oft t1h.a genus 
found in India and Ceylon. 

Genus TriaenodoD M., H. 

Body elongate. Trunk longer than tail!. Snout short and'rounded. 
Eyes moderate with nictitating membrane. Nas(I)rrul grooves and cirri 
absent. Labial folds. short, not, exten'ding~ along, the jaws. Spiracles 
absent. 5 pairs of gin.-openings. Two spineless" <lorsal fins. Anal 
fin present. Caudal pit present... SubcaudaJ well developed. Teeth 
minute, numerous. in both jaws, with central and lateral. cusps .. 

Distribution.-Red, Sea, Arabia, India, Ceylon, East Indies, Philippines, 
Melanesia, Polynesia, Hawaii. 

Triaenodon obesus (Rupp.), text-fig. 8fl} , is the only species of the 
genus found in India. and Ce~lon. 

GenU's'Spb:ymar Itrufinesque. 

Body elongate, head T:snaped furming OCuIbITariaP expansions' on 
either sid!e. Trunk behind" Ii'ead' compressed1

• Eyes' mod-erate with: 
nictitating membrane; situated' at the' ocuran'3,riaf extremities~ Nasora'J 
grooves and' cirri absent. Labiar folds' rudimentary. Spira:cles' aosent. 
5 pairs of" gill-openings. Two spineless' dors3l1~ fins. Anal fin present. 
Caudal pit present. Subcaudal lobe produced. Teeth monomorpliic~ 
oblique and notched', serrated or non-serrated. 

Distribution.-Atlantic Ocean, Mediterranean S~a, IndIan Ocean, 
Malay Arcliipelago. 
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Key to the species. 
1. A groove along the front edge of head 
2. No groove along tho front edge of head 

3. 
S. mokarran (Riipp.). 

3. Eyes and nostrils not widely separated (oculonarial 
expansions short) 5. 

4. Eyes and nostrils widely separated (oculonarial 
expansions long) • • 

5. Anterior edge of oculonarial expansions curved .. 
6. Anterior edge of oculonarial expansions straight .• 

Order SQUALIFORMES. 

Suborder SQU.L1LOIDEI. 

Family SQUALIDAE. 

s. blochii (C.) (text-fig. 9a), 
S. tudes (V.). 
S. zygaena (L.) (text

fig. 9b). 

Key to genera of family SQUALIDAE. 

1. Teeth unicuspid: snout spatulate 
2. Teeth multicuspid: snout depressed 

Genus Centropborus M.H. 
.. Genus Centroscyllium 

M.R. 

TEXT-FIG. 9.-a. Ventral view of head of Sphyrna blochii; b. Lateral view of 
Sphyrna zygaena (after Day) ; c. Gentropho'fus rossi: X 2 ; d. Ventral view of head of 
same: X*"; e. Upper tooth of same: X 20 ; f. Lower teeth of same: X 20; g. Lateral 
view of Gentroscyllium (Paracentroscyllium) ornatum (after Alcock). 

Genus Centrophorus M. H. 
Body elongate, partly cylindrical. Trunk longer than tail. Snout 

spatulate and much produced. Eyes large without nictitating mem
branes; orbit elongate. Nasoral grooves and cirri absent. Labial 
folds well developed in both jaws. Spiracles large, nearly equal to eye 
and slightly larger than gill-slits. 5 pairs of gill-openings. T·wo dorsal 
fins each with a spine anteriorly. Anal fin absent. Caudal pit absent. 
Teeth unicuspid, those of upper ja\v acute, triangular, in two series; 
those of the lower jaw oblique, in single series. 

Distribution.-Eastern Atlantic, Mediterranean, S. Africa, Arabian 
Sea, Japan, Philippines, New Zealand. 
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Centrophorus 1"ossi Ale., text-fig. 9-c1, is the only species of the genus 
found off Tra vancore Coast, India. 

Genus Centroscyllium M.H. 
Body elongate, fusiform. Trunk longer than tail. Snout depressed. 

Eyes large with nictitating membrane; orbit elongate. N asoral grooves 
and cirri absent. Labial folds well developed in both jaws. Spiracles 
large, behind eyes, higher, superior. 5 pairs of gill-openings~ Two 
dorsal fins each with a well developed spine anteriorly. Anal fin absent. 
Caudal pit absent. Caudal fin truncated or pointed. Teeth small, 
raptorial, multicuspid. 

'. Key to subgenera of genus Centroscyllium. 
1. Caudal truncated posteriorly: lower edge of fin 

with distinct posterior notch Subgenus Centroscyllium 
M.H. 

2. Caudal not truncated posteriorly: lower edge of 
fin without di'itinct posterior notch .. Subgenus Paracentros-

cyllium Ale. 

Distribution.-Arabian Sea, Bay of Bengal, Japan, Hawaii Islands. 
Centroscy!lium (Paracentroscyllium) ornatum Ale., text-fig. 9g, is the 

only species of the genus found in Bay of Bengal and Arabian Sea. 

Superorder BATOIDEI. 

Order RAJIFORMES. 

Key to fa·milies of order RAJIFORMES. 
1. Disk narrow and elongate .. 3. 
2. Disk broad and expanded •. 7. 
3. Rostrum very much produced and saw-like Family PRISTIDAE. 
4. Rostrum very short and not saw-like .. 5. 
5. Pectorals extending to end of snout: disk broader 

and more rounded Family DISOOBATIDAE. 
6. Pectorals not extending to end of snout: disk 

narrow and elongated Familv RmNOBA.TJDAII. 
7. Tail whip-like, dorsals reduced to spines 9.· 
8. Tail not whip-like, without spine~: 2 small 

dorsals Family RAJIDAE. 
9. Head distinct from disk, without a prominent snout. 11. 

10. Head not distinct from disk, without prominent 
snout· Family Tlt'toonDAI'. 

11. 'Vith horn-like cephalic flippers Family MOllULIDAE. 
12. Without horn-like cephalic flippers . . 13. 
13. Head bilobed or notched between the rostral fins: 

rostral fins separate Family RU!NOPTEEIDAP.'. 
14. Head neither bilobed nor notched between the 

rostralnns : rostral fins united into one lobe' .. Family MllLOI1UTIDAE. 

Family RHINOBATIDAE. 

Key to genera of family RHINOBATIDAE. 

1. Snout triangularly pointed: spiracles with folds on 
hind edge 3. 

2. Snout blunt, broad and rounded: spiracles without 
folds on hind edge 

3. Origin of first dorsal distinctly nearer to the tip of 
the ~nout than to the tip of the caudal 

Genus Rhina Srhn. 

Genus Rhynchobatul 
1\1. H. 

4 Origin of first dorsal distinctly nearer to the tip of 
the caudal than to the tip of the snout Genus Rhinobatos Line~. 
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Genus Rhinobatos Linck. 

Body depressed and elongated. Disk triangular, slightly rounded 
and wider behind. Tail depressed, nearly equal to trunk. Snout 
triangularly pointed. Nostrials oblique and \vide. Spiracles wide, 
just behind the eyes, \vith folds on hind edge. 5 paird of gill-openings 
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TEXT-FIG. lO.-a. Dorsal view of head of Rhinobatos thouiniana; b. Vantral view 
of head of 8ame (after Norman); c. Dorsal view of Rhinobato8 granulatlls :X nat. size; 
d. Ventral view of head of same: X nat. size; e. Dorsal view of head of Rhinobatos 
armatus; f. Ventral view of head of sarno (after Norman); g. Dorsal Vi0W of head of 
Rhinobato3 obtusus; h. Ventral view of he au of same (after Norman). 

on the ventral side. T\vo spineless dorsal fins behind the pel vics and 
closer to caudal than to snout end: pel vies closer to the pectorals than 
to the dorsals. The rayed portion of the pectoral fins not continued 
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on to the snout. Anal fin absent. Teeth obtuse \vith indistinct, trans
verse ridges. 

Distribution.-'V and S. Africa, Red Sea, Arabia, India, Ceylon, 
An?amans, Burma, Malay Peninsula, lVlalay Archipelago, Sianl Cochin
ChIna, Formosa, Philippines, Japan, Australia. 

[(ey to tile species. 

1. Snout long and pointed: preorbital length 3-3i 
times the distance between the spiracles 3. 

2. S~out short bluntly or obtusely pointed: pre orbital 
length 2!-2! times the distance between the spiracles. 7. 

3. Snout expanded at the tip •• 

4. Snout not expanded at the tip 

5. Length of nostril equal to internarial space and twice 
the width of mouth: preorbital length 3!-3~· times 
the distance between the spiracles .. 

6. Lcngth of nostril greater than internariar space and 
less than twice the width of mouth: preorbital 
length 3-3 ~ times the distance between the 
spiracles 

7. Snout obtusely pointed: preorbital length 2} times 
the distance between the spiracles: length of nostril 
equal to internarial space and the twice the width of 
mouth 

8. Snout not obtusely pointed: preorbital length 
2}-2-1 timest he distance between the spiracles: 
length of nostril greater than internarial space and 
less than twice the width ofmouth 

9. Base of first dorsal fin 2i-2g the distance between 
the dorsals: space between rostral ridges rather 

R. thoun/iniana (Shaw) (text. 
fig. lOa-b). 

5. 

R. granulaiu8 (C.) (text. 
fig. 10 c-d). 

R. armatu8 (Gray) (text
fig. 10 c-f). 

R. obt'u8u8 (M. H.) (text. 
fig. 10 g-h). 

9. 

narrow: series of spines in the middle line of back .. R. annandalei (Normlnl)~ 

10. Base of first dorsal 2]- times the distance between the 
dorsals: space between rostral ridges broader: 
minute tubercles in the middle line of back •. R. lionotu8 (Norman). 

Genus Rhina Schn. 

Body depressed and elongated. Disk subtriangular, obtusely rounded 
in front. Tail depressed, nearly equal to trunk. Snout broad, obtusely 
rounded. Nostrils slightly oblique and wide. Spiracles larg~, without 
posterior folds and about an eye diameter and a half behind the eyes, 
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5 pairs of gill-openings on the ventral side. T,vo spineless dorsal fins ; 
first dorsal fin opposite pelvics and nearer to snout end than to caudal 
end. The rayed portion of pectoral extends only upto spiracles. Anal 
fin absent. Teeth obtusely rounded, each with several longitudinal ridges. 

Distribution.-Red Sea, Arabia, E. Mrica, Seychelles, India, Ceylon, 
Penang, East Indies, Philippines, Cochin-China, China, Japan, Australia. 
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TEXT-FIG. II.-a. Dorsal view of Rftina ancylosioma; b. Ventral view of head of 
name (after Day); c. Dorsal view of Rhynchobatus djiddensis; d. Ventral view of head 
of same (a.fter Day). 

RAina u,ncylostoma Schn., text .. fig. 11 a-b, is the only species of genus 
found in India and Ceylon. 
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Genus Rhynchobatus M. H. 

Body depressed and elongated. Disk triangular, longer than wide. 
Tail depressed, nearly equal to trunk. Snout triangularly pointed. 
Nostrils oblique. Spiracles large, close behind eyes and with two small 
folds on hind edge. 5 pairs of gill-openings on the ventral side. Two 
spineless dorsal fins; first dorsal opposite pelvics and nearer to snout 
end than to caudal end. The rayed portion of pectorals extends only 
upto spiracles. Anal fin absent. Teeth obtuse, pavement-like, dental 
surfaces undulated. 

Distribution.-E. Africa, Madagascar, Seychelles, Zanzibar, Red 
S~a, Arabia, India, Ceylon, Andamans, Malay Peninsula, Malay Archi
pelago, Cochin-China, China, Japan, Melanesia. 

Rhynchobatus djiddensis (Forsk.), text-fig. 11 c-d, is the only species 
of the genus recorded from India and Ceylon. 

Genus Pristis Linck. 

Body elongated and moderately depressed. Rostrum very much 
produced and saw-like. Nostrils oblique. Eyes without nictitating 
membrane. Spiracles large, behind the eyes. 5 pairs of gill-openings 
on the ventral side. Two spineless dorsal fins. Pectorals moderate, 
front edge quite free neither join.ing with head nor reaching snout. 
Anal fin absent. Rostral teeth strong and large, set in sockets on either 
edges of the blade-like snout. Oral teeth small, pavement-like. 

Distribution.-E. Mrica, Madagascar, Seychelles, Zanzibar, Red Sea, 
Arabia, India, Burma, Ceylon, Andamans, Malay Peninsula, Malay 
Archipelago, Siam, Cochin-China, Philippines, Japan, Melanesia, Queens
land, Tropical Atlantic. 

Key to the species. 

1. First dorsal orIgIn distinctly behind or opposite 
pelvics: rostral teeth more in number, 23-35 on 
either side 3. 

2, First dorsal origin clearly in front of pelvics : rostral 
teeth less in number, 17-20 on either side P. microdon Lath. (text-

fig. 12a). 

3. First dorsal origin behind pelvics 6. 

4. Firu t dorsal origin opposite pelvic:,s . . P. pectinatu8 Lath. 

5. Upper margins of the dorsals deeply concave with the 
posterior lobes produced: subcaudal lobe well 
developed. •. P. cU8pidatu8 l .. ath. 
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6. Upper margins of the dorsals f-Ilightly convca,vc with 
their posterior lobe~ not produced: snbcaudal lobe 
not well developed P. zijsron 

fig. lib). 

(Vol. XLIX, 

Blkr. (text-

TEXT-FIG. 12.-a. Dorsal view of P'I'islis microdon (after Day); b. Dor::l[d viu',1;' of 
Pristi8 zijsron (after Day). 
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Family DISCOBATIDAE. 

Genus Zanobatus Garman. 

Disk wider than long, partly rounded. Tail depressed, slender, 
nearly half total length. Rostral cartilage small. Snout short., obtuse, 
Nasora1 gIooves rudimentary. Nostrils transverse; internarial space 
about 2/3 mouth width. Spiracles close behind eyes. 5 pairs of gill
openings on ventral side. Two spineless dorsal fins. The rayed portion 

TEX'f-FIG. 13.-Dort;al view of Zanobatu8 8choenleinii (after Muller & Henle). 

of the pectorals continued to the snout to fOfln a subcircuIar 
disk. Anal fin absent. Teeth very small. 

D'isln:bution .-Africa, India. 

Zanobatus schoenleinii (M. H.), text-fig. 13, is found in India. 
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Family RAJIDAE. 

Genus Baja L. 

Disk subcircular to qudrangular. Tail not whip-like, without spines 
and without fold along either side. Snout produced and pointed. Eyes 
prominent. N asoral grooves present. 5 pairs of gill-openings on the 
ventral side. T,vo spineless dorsal fins. The rayed portion of the pec
torals reaches beyond the eyes but not upto the snout. Anal fin absent. 
Teeth small, tessellate, fiat to sharply pointed. 

Distribution.-Atlantic Ocean, Mediterranean Sea, Gulf of Aden, 
S. Africa, Arabian Sea, India, Andamans, East Indies, Formo~a, 

a 

• 
\.. • t ..., ... 

• • 

: 
-

TEXT-FIG. 14.-a. Dorsal view of Raja 1namallidens (after A1t"elt) b. Dorsal view 
of Dasyatis (Pastinach'lts) bennetti (after Muller & Henle). 

Philippines, Korea, Japan, China, Manchuria, Kamch3tka, Alaska, 
Australia, New Zealand, California, 'Vashington. 

I( ey to tlte species. 

1. Snout about 3-3-5 times the interiorbital distance: 
dorsals very close together 3. 

2. Snout about 4-5 times the intcriorbital distance: 
dorsals widely separated (by a distance about the 
length of the base of the first dorsal fin) • • 5. 



1951.] K. S. MISRA : .4 id to 1 ikntijica,tion of l"iSMS. 121 

3. A single row ofpl'ominent spines on tail R. mamillidens Ale. (text. 
fig. 14a). 

4. More than one row (i.e., 3) of prominent ~pil1Els on tail R. rever8a (Lloyd). 

5. A single row of spinos on tail: second do~al fin 
situated away from the tip of the caudal fin by a 
distance equal to bases of both the dorsals . . R. johanni8-davisi Ale, 

6. More than one row of spines on tail (i.e., 3) ! ·second 
dorsal fin situated nearer to tip of caudal fin by a. 
dista·nce equal to or less than the base of the first 

(text-fig. 15a) 

dorsal fin 7. 

7. Interdorsal space equal to base of first dorsal fin: no 
prominent rostral spine R. powelli Ale. 

8. Interdorsal space half of the base of first dorsal fin : 
prominent rostral spine present R. andaman·ica (Lloyd). 

Family TRYGONIDAE. 

!(ey to genera oj farnily TRYGONIDAE. 

1. Tail shorter than the length of disk: disk twice as 
broad as long Genus Gymnura Kuhl. 

2. Tail as long as or much longer than the length of disk: 
disk not twice as broad as long 3. 

3. Serrated caudal spine present: body not profusely 
covered with tubercles • • . .!" » • 5. 

4. Serrated caudal spine absent: body profusely covelled 
with tubercles •• . . . . GeDus Urogymnus1 M. H. 

5. ~Disk oval Genus Taeniura M. H. 

6. Disk quadrangular Genus DasJltis Rati. 
nesque. 

Genus Taeniura M. H. 
Disk rounded with head not distinct from it. Tail compressed, 

longer than body, with midcaudal serrated spines and witho·ut any' 
lateral folds. Mouth with buccal processes!. No rostral cartilage. 
Nostrils slightly oblique. Spiracles wide, behind the eyes. 5. pairs ·of 
gill-openings on the ventral side. Dorsal fins a'bsent. Rayed portion 
of the pectoral fins united anteriorly. Anal fin absent. Subcaudtrl 
rayless, below terminal end of t8Jil. Teeth small, tessellate, grooved 
transversely. 

D'ist1'ibuJ,ion.-Zanzibar, Mozambique, lVIauritius, Red Sea, Arabia. 
India, Ceylon, Malay Peninsula, East Indies, Siam> Philippines, Australia, 
~le~nesia, Polynesia. 

Key to tlte species ~ 

1. Mouth straight: I) buccal processes 

2. Mouth curved : 2 buccal i>rocesses 

T. m,eyeni M. H~ (text .. 
fig. 15b~c). 
. . 

T. Zymma (Forsk.) \ text
fig. 15d.) 

, These are sUlall flaps of skin acrOfS tbe floor of t.he mouth of sting laYi. 
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Genus Dasyatis Rafinesque. 
Disk oval to rhomboidal. Tail elongate, whip-like, with serrated 

caudal spines, \vith or \vithout dermal fin folds, not terminal in position 
but behind spines; without lateral folds o~ cal1:dal base .. No rostr~l 
cartilage. Nasoral grooves present. Nostrils shghtly oblique. SPI
racles large, behind the eyes. 5 pairs of gill-openings on the ventral 
side. Rayed dorsal fins absent. Rayed port/ion of the pectoral fins . 

~~ 

.. (~j 
... ~ .. :---. 

d -~-

', . . ~ ~'J..~ .. ~ ... :-"'., ·~.4.".\ :" •. -\ ...... 

TEX't-FIG. 15.--a. Dorsal view of Raja johannis-daviai (after Alcock); b. -Dorsa.l 
view ofTaeniura'meyeni; c. l\Iouth of same (after1fliiIIer & HenIc); d. :Mouth of Taeniurtl 
lymma (~fter 1\Ililler & Henle). 

united ,anteriorly. Anal fiJ;1 absent. Teeth flattened, or with -a, central 
p_~int or" transverse ridg~. 

Distribution.-:Atlantic Ocean, Cape of Good Hope, Natal, Zanzibar, 
Ited Sea, Arabia, India; Ceylon, Buxma, 1Vlalay Peninsula, Malay Archi
pelago, Siam, Cochin-China, - China, Formosa, Japan, Philippines) 
Australia,' Melanesia; -Micronesia, Polynesia, Hawaii. 

[(ey to subgene'J'a of genus Dasy&tis. 
1.: Cutaneous folds on tail present 

2. Cutaneous folds on tail absent 

3. Cutaneous fold either above or below tail 

4. Cutaneous folds bot~ above and below tail 

5. Cutaneous fold ab9ve Ul,il 

6. Cutaneous -fold· below ta-il 

. . 3. 

.. Subgenus Bimantura 1tI.H. 

.. 5. 

· · Su1>genus 4mphotiatiua 
.. Oa.Tman. 

$ubgen~8 ~ya~ 
Rafinesque. 

Subgenus PastjDa~hus 
Rupp. 
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Key to tke species. 

1. Tail. with cutaneous folds 3. 

2. Tail without cutaneous folds 17. 

3. vVith either dorBal or ventral cutaneous fold on tail 6. 

4. With dorsal and ventral cutaneous folds on tail 9. 

5. With a ventralolltaneous fold on tail 7. 

8. \Vith a dorsal cutaneous fold on tail D. (Dasyatis) pa.stinaca' 
(L). 

TEXT-FIG. 16.--a. Dorsal view of DIJ,syaU8 -( .. .4:mphotistius) kuhlii (after Day): 
b. Dorsal view of Gymnura (Aetoplatea) tentaculata..(aJter- Annandale) ; c. Dorsal view of 
Gymnura (Gymnura) poecil~tra,; d. Ventra.! view of head of same (after Day). 

"I. Cutaneous fold on tail well developed (broad and 4 
times the length of caudal spine ) 

8. Cutaneous fold on tail not well developed (narrow 
and about as long as caudal spine). 

9. 'Vith 2-4: buccal processes 

10. 'Vithout buccal processes 

D. (Pastinaclldts) 
(Forsk.). 

D. ,(Pastinaclws) bennelli 
(~l.H.). (text. fig. 14b). 

11. 

D. :( A 'H'bphotilJti'll.9) . Z1tge i-: 
(l.L H.). . 
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11. With 4 buccal processes •• . .. 
12. With 2 buccal processes 

13. Tail short, scarcely as long as length of disk 

14. Tail long, exceeding the length of disk 

15. Without ocelli on dorsal surface of disk 

1_6._ Blue ocelli ond oreal surface of disk 

D. (AmpOOtistiua) jen
kinsU (Ann.). 

13. 

D. (Amphotistius) im. 
bricata (Schn.). 

15. 

D. (Ampkoti8tiU8) mar. 
ginatu8 (Blyth). _ 

D. (A1nplwtistiu8) kuhlii 
(If. H.)o(text-fig. 16a). 

TEXT-FIG. 17.-Dorsal view of Dasyatis (Himantura) uarnak : X i. 

17. With 2 buccal processes 19. 

18. 'Vith 4 buccal processes 21. 

19. Tail more than 3 times the lengt.h of disk D. (Himantura) 
(Blyth). 

bleekeri 

20. Ta,illess than twice the lengt,h 0 f disk D. (H imantura) 
(Ann.). 

favus 

21. Tailshort. nearly as long as length of disk D. (Himantura) 
(Ann.). 

mieropa 
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22. Tail long, exceeding the length of disk · . 23. 

28. Tail banded · . 25. 

24. Tail not banded · . D. (Himanf'lt)'a) alcoc1:i 
(Ann.). 

25. ~th 25·38 row~ in both jaws . . D . (Him.antura) uarnak 
(Forsk.) (text- fig. 17). 

28. Teet,h 13 rows in upper and 23 in lower jaw D. (H1~'mantura) yerra'l'di 
(Gray). 

Genus Urogymnus M. H. 
Disk subcITcular and profusely tuberculated. Tail feeble, about as 

long as disk length; without caudal spine. Nasoral grooves rudimentary; 
cirri present. Rostral cartilage absent. Spiracles large, close behind 
eyes. 5 pairs of gill-openings on the ventral side. Rayed dorsal fins 
absent. Rayed portion of the pectoral fins united anteriorly. Anal 
fin absent. Teeth tessellated, flattened, rhomboid. 

Distribution.-E. Africa, Seychelles, Red Sea, Arabia, India, Ceylon, 
Malay Peninsula, Siam, Indo-China, Borneo, Java, Philippines, Melanesia. 

Urogyr;nn'Us africana (Schn.), text-fig., 18a, is found in India and 
Ceylon. 

Genus Gymnura Kuhl. 
Disk much wider than long. Tail short, slender, with serrated spine. 

Rostral cartilage absent. Nasoral grooves present. Spiracles large, 
close behind eyes. 5 pairs gill-openings on the ventral side. Rayed 
dorsal fins absent. Rayed portion of the pectoral fins united anteriorly. 
Anal fin absent. Teeth, minute, numerous, in broad bands, each tooth 
with one to three cusps. 

Distribution.-S. Africa Natal, Red Sea, India, Ceylon, Burma, 
Singapore, Malay Archipelago, Siam, China, Japan, Korea, Philippines, 
Australia, Polynesia. 

Key to subgenera of genus Gymnura Kuhl. 

1. A small dorsal cutaneous fold on tail 

2. No dorsal cutaneous fold on tail 

]{ey to tlte species. 

1. A small dorsal cutaneOllB fold on tail 

2. No dorsal cutaneous fold on tail 

3. Tentacles behind spiracles 

4. No tentacles behind fJpiraeles •. 

5. Tail about as long as length of disk 

. ' 8. 'Tailless t.han naIf the length of disk 

.. Subgenus 
M. H. 

Aetoplatea 

· . Subgenus Gymnura Knhl. 

3. 

.. 5. 

. . o. (Aetoplatea) tentaculata 
M. H. (text-fig. 16b). 

• . G; (Aetopla~a.) %01VU?''lt8 

Blkr. 
G. (Gymnw'a) peocilura 

(Shaw) (text· fig 16c-d) . 
•• G. (Gymn'ltra) micrura 

(Schn.). 
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Family MYLIOBATIDAE. 

Key to genera of Jarttily MYLIOBATIDAE. 

1. T~th on several rows of which the lateral ones are 
narrower than the central: caudal spine absent • • Genus Aetomylaeua Gar-

man. 

( 

a 
TEXT-FIG. lS.-a. Ventral view of head of U1'ogymnu8 af'l'icana :X % ; b. Dorsal 

view of head of Aetomylaeu8 nichofii corn·i/era (after Annandale). 

2'. Teeth in single broad series: caudal spine pres,ent • • Genus Aetobattn BlailL 
ville. 
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Genus Aetomylaeus Garman. 

Disk lozenge-shaped" about twice as broad as long. Tail whip-like, 
much longer -than disk and without caudal spine. Head moderately 
conspicuous, rostral fins forming a unilobed snout. Eyes lateral. 
N asoral grooves present. Spiracles large, behind eyes. 5 pairs of gill
openings on the ventral side. First dorsal fin small, situated at basal 
part of tail; the "second dorsal and anal fins absent. Rayed portion 
of the pectorals, falciform and extending only llpto the posterior region 
of the. orbit. Teeth in 3 rows of which the lateral narrower than the 
central ones. . 

Distribution.-Red Sea, India, Ceylon, Burma, Malay Peninsula, 
Malay Axchipelago, Siam, Cochin-China, China, Japan, Philippines, 
Australia. 

TEXT-FIG. 19.-Dorasl view of Aetomylaeu8 milvu8: X I· 

Key to tlte species. 

1. Origin of dorsal fin behind ends of pelvic bases A. maculatu8 (Gray). 

2. Origin of dorsal fin opposite ends of 1- elvio bases 3. 

3. Orbital home present A. '1~ichofii corniJutJ 
(Ann.) (text-fig. 18b). 

'4. Orbital horns absent 

.5. About 6 blue cross bands on disk: spiracles twice eye A. nickoJii (Scho.). 

8. ". Green brown-edged ocelli o"n ·h"iJrd part of disk: spira-
'" "" eles about the size of eye" •• .. A.milvu8 (r.f.H.) (text-fig.· 

19). 
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Genus Aetobatus Blain ville. 

Disk lozenge-shaped about t,vice as broad as long. -Tail whip-like, 
larger than- the length of the disk and ,,,ith a serrated caudal spine. 
Head conspicuous, rostral fins forming a unilobed pointed snout. Eyes 
lateral. Nasoral grooves present. Spiracles large about twice eye 
diameter and laterally situated about an eye-diameter and aha]f behind 
eyes. '5 pairs of gill"openings on the ventral side. First dorsal fin 
small, situated at basal part of tail; second dorsal and anal fins absent. 
Rayed portion of the pectorals falciform extending upto the anterior 
margin of the spiracles. Teeth in a single row. 

TEXT-FIG. 20.-a. Dorsal view of Aetobatu8 narinari (after Day); b. Dorsal vi~" of 
Mobula diabolu8 (after Day). . 

Distribution.-Tropical Atlantic Ocean, Natal, Red Sea, Arabia-. 
Seychelles, India, Ceylon, Burma, Malay Peninsula, Malay Archipelago, 
Siam,. _ ~ochin-China,. China, Philippines, Melanesi.:1., _ Polynesia, -Micro!! 
nesia, IIa waiian grou ps~ 
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.A.etobattt8 narinari (Euphrssen), 'text-fig. ;20a, is the only species of 
the genus found in India, Burma and Ceylon. 

Family RHlNOPTERIDAE. 

Genus Rhinoptera C. 
Disk lozenge-shaped &bout twice as broad as long. Tail whip-like, 

longer than disk, with basal serrated spine. Head somewhat conspi
cuous, rostral fins forming a bilobed snout. Eyes prominent, lateral. 
N aso1al grooves present. Spiracles large, behind eyes, open la terally. 
5 pairs of gill-openings on ventral side. First dOlsal fin above basal part 
of the tail. Second dorsal and anal fins absent. Rayed portion of the 
pectorals fa.lciform and not joined with the rostral fins in the front. 
Teeth wide, angular, flat, in pavement, median row widest. 

Distribu.tion.-Mediterranean, Africa, Arabian Sea, Muscat, India, 
Ceylon,. Malay Peninsula, Java, Siam, China, Philippines, Australia., 
Brazil, Lower California. 

TBXT-FIG. 21.-a. Dorsal view of Rhi'ltOptuG 3twelli; b. Ventral "jew of head of 
same; c. Dentition of same (after Misra). 

Key to the speC'les. 

1. Teeth in 9 rows in upper j aw · . 3. 

2. Teeth in 7 rows in upper ja.w R. javanica M. H, 

3. Teeth in 9 rows in lower jaw · . . . R. 8ewelli Misra. text, 
fig. 21 a-c). 

4. Teeth in 7 rows in lower jaw · . 5.· 

5. Teeth in median row 8 times as wide as·long . . R. jaya1eari BIgr . 

6. Teeth in media.n row 3· times as wide as lona . . R. ad, perla, M It • 
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Family MOBULID&. 

Key to genera of family MOBULIDAE. 

1. Kouth inferior well behind the head: dental pla.te in 

[Vol. XLIX, 

both ja.ws or at lea.st in the upper jaw: oephalic horns 
curled .• .. .. .• Genus Mobula Raft-

nesque. 

2. Mouth terminal in front of head: dental plate usually 
on lower jaw and sometimes in both jaws: cephalic 
horns rarely curled .• Ganus Manta Bancroft~ 

Genus Mobula Rafinesque. 
Disk, lozenge-shaped about twice as broad as long. Tail short whip

like, in the young I! times the length of the disk, and in the adults a 
little more than half the disk length; with or without serrated spine. 
Head conspicuous, broad and flat with two, curled, cephalic horns. 
Mouth inferior, well behind the head, Eyes large, lateral. Nasoral 
grooves persent. Spiracles moderate, behind eyes. 5 pairs of gill
openings on the ventral side. First dorsal fin small, triangular above 
and between pelvics. Second dorsal and anal fins absent. Rayed 
portion of the pectorals falciform extending upto the postorbital region. 
Teeth small, numerous in both jaws or at least in the upper jaw. 

Distribution.-Red Sea, Arabia, India, Ceylon, Penang, Malay Archi
pelago, Philipp ines, Queensland. 

Mobula diabolus (Shaw), text-fig. 20b, is the only species of the genus 
found in India and Ceylon. 

Genus Manta Bancroft. 
Disk lozenge-shaped about twice as broad as long. Tail whip-like 

about as long as disk length; without serrated caudal spine. Head 
greatly depressed, broad and flat with two cephalic horns, rarely curled. 
Mouth large, terminal in front of head. Eyes prominent, lateral. 
Nasoral grooves present. Spiracles moderate, behind eyes. 5 pairs of 
gill-openings on ventral side. First dorsal fin small, above and between 
pelvics. Second dorsal and anal fins absent. Rayed portion of pectorals 
:Haciform extending upto the postorbital region. Teeth small, numerous, 
in pavement usually on lower jaw and sometimes on both jaws. 
~Distribution.-Atlantic Ocean, S. Africa, Red Sea, India, Malay 

P~insula, Malay Archipelago, Melanesia, N. and S. America, Galapagoes 
ISlands, West Indies. 

Manta birostris (Walbal,lll1), is the only species of the genus found in 
India. 

Order TORPEDINIFORMES. 

Family TORPEDINIDAE. 

Key to genera of family TORPEDINIDAE. 

1. Two dorsal fins 5. 

2. Ono dorsal fin 3. 
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8. Pectorals, pelvics and eyes poorly developed Genus Bengalichthys Ann. 

4. Peotorals, pelvics and eyes well developed Genus Narke ICaup~ 

5. Origin of first dorsal fin opposite pelvics 7. 

6. Origin of first dorsal fin distinctly behind pel vios Genus Narcine Henle. 

7. Disk elongate: eyes rudimentary Genus Benthobatis Ale. 

8. Disk broad and suhcircular: eyes well developed Genus Torpedo Houttuyn. 

~ ... 

...• ··i\ 
-. ." 

TEXT-FIG. 22.-a. Dorsal view of Narcine brunnea: X f ; U. Dorsal view of Narke 
u'ipteryyia; c. Ventral view of same (after Prashad). 

Genus Narcine Henle. 
Disk sub circular with head not distinct from it. Tail \vith lateral 

folds, slightly shorter than the length of disk and without serrated caudal 
spine. Snout broadly rounded, twice the interorbital distance. Rostral 
ca,rtilage plesent. Nasotal grooves present. Spiracles large, situated 
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close behind the small eyes. 5 pairs of gill-openings on the ventral 
side between the electric organs. Two spineless dorsal fins on tail. 
Anal absent. Pelvics well developed. The rayed portion of the pecoo
rals continued to the orbital region. Teeth in narrow bands. 

Distribution.-India, Ceylon, Malay Archipelago, China, Japan, 
Philippines, Australia, Tasmania. 

Key to the species. 
1. Brown-spotted above 
2. Uniform brown above 

3. 
N. brunnea Ann. (text

fig. 22a,.) 

3. Teeth in 27 rows in upper jaw and 26 in the lowor jaw N. indica Henle. 

4. Teeth in 23 in upper jaw and 21 in the lower jaw N. timlei (Schnl)' 

....... , ..... . 

~ . 
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TEXT-FlO. 23.- Dorsal view of Benthobatis moresbyi (aft(',r Alcock). 

Genus Benthobatis Ale. 
Disk .oval with head not distinct from it. Tail without lateral felds, 

slightly longer than disk length and without serrated caudal spine. Snout 
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broadly rounded, about twice the interorbital distance. Rostral carti
lage present. Nasora'! grooves present. Eyes obsolete, as twa unpig
mented spots. Spiracles moderate, close behind the eye spots. 
5 pairs of large gill-openings on the ventral side between the electric 
organs. Two spineless dorsal fins on tail. Pelvics well developed. 
The rayed portion of the pectorals extends only to the orbital region. 
Anal fin absent. Teeth small as rhomboidal plate with the crown strongly 
and acutely produced. 

Distribution.-Ara bian Sea, India. 
Benthobatis 'lnoresbyi Ale., text-fig. 23, is found in India. 

Genus Torpedo Houttuyn. 
Disk widely circular with head not distinct from it. Tail very short 

with lateral folds and without serrated caudal spine. Snout broadly 
rounded and equal to interorbital distance. Rostral cartilage present, 
but reduced. N asoral grooves present. Eyes ,veIl develpoed. Spiracles 
moderate, close behind eyes. 5 pairs of gill-openings on the ventral 
side between the electric organs. Two spineless dorsal fins on tail. 
Pelvics well develpoed. The rayed portion of the pectorals extends to 
the orbital region. Anal fin absent. Teeth small, in pavement, irre
gularly rhomboidal with the crown obliquely pointed. 

TEXT-FIG. 24.-a. Dorsal view of BengalichthY8 impennis: X -}; b. Dorsal view of 
Torpedo marmorata (after Annandale); c. Lateral view of Ohimaera monstrosa (after 
B ~ulenger). 

Distribution.-E" .Africa, Madagascar, Manrit.ius, Seychelles, Red 
Sea, India, Philippines. 
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Key to the species. 

1. Body spl)clded wIth ~nnall, light blotches: teeth in 18 
rows T. 1normorat'1ts Risso 

(text-fig 24b). 

2. .8Jdy variably sPJokled with irregular large and small, 
dark spots: teeth in 20 rowa . • T. sinlts-persici Olfer3. 

Genus Narke Kaup. 

Disk circular "\vith head not distinct from it. Tail slightly shorter 
than the disk length, ,vith lateral folds and without serrated caudal 
spine. Snout broadly rounded and about one and a quarter times the 
interorbital distance. Rostral cartilage present, but reduced. N asoral 
grooves present. Spiracles large, close behind eyes. 5 pairs of gill
openings on the ventral side. One spineless dorsal fin. Pelvic and 
pectoral fins well developed. The rayed portion of the pectorals extends 
to the orbital region. Anal fin absent. Teeth in narro\v band, small, 
quadrangular, with the cro\vn not strongly produced. 

Distribution.-Arabian Sea, India, Ceylon, Malay Peninsula, Indo
China, Japan, Philippines. 

lVarke tlipte-rygia (Schn.), text-fig. 22b-c, is found in India and Ceylon. 

Genus BengaIichthys Ann. 

Disk oblong. Tail slightly 8horter than the disk length, with lateral 
folds and without serrated caudal spine. Snout broadly rounded and 
one and a quarter times in the interorbital dista.nce. Rostral cartilage 
present, but reduced. Nasoral grooves present. Eyes minute. Spira
cles moderate, close behind eyes. 5 pairs of small gill-openings between 
the electric organs. One spineless dorsal fin. Pectoral and pelvic 
fins not well developed. The rayed portion of the pectorals extends 
only up to the orbital region. Anal fin absent. Teeth roughly quadran 
gular, small, with the crown not much produced. 

Distribution.-India. 

Bengalicltthys 1mpennis Ann., text ... fig. 24a, is found in India. 

Class HOLOCEPHALI. 

Subclass OHIMAERAE. 

Order CHIMAERIF()RMES. 

[(ey to farnilies of o,tder CHIl\lAERIFO.RMES. 

1. Claspers simple: with proboscisGrbeak 

2. Claspers trifid or bifid without proboscis or beak 

Family RHINOCHIMAERIDAE. 

Family Cml\fAERIDAE. 
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Family CHIMAERIDAE. 

Genus Chimaera L. 
Body elongate and shark-like ill form tapering posteriorly to a point 

at tail. Head large, compressed and without porboscis or beak. Eyes 
large or moderate, lateral. Mouth inferoir. Nasoral grooves present. 
Spiracles absent. One gill-opening on either side of pharynx containing 
four gill-slits and four gills covered over by a skinny operculum. Two 
dorsal fins, the first dorsal with a strong spine anteriorly; the second 
dorsal long and low. Pectorals large, free and low. Pelvics abdominal, 
many rayed. Anal fin small, distinct or not distinct from subcaudal. 
Mature males with trifid or rarely bifid claspers. Skin naked, devoid of 
placoid scales. Teeth united to form bony plates, laminae or tritors ; 
4 tritors in the upper jaw; 2 tritors in lower jaw. 

Dist'fibution.-S. Africa, India, Sumatra, China, Korea, Japan, 
Philippines, Australia, Hawaiian groups, North and middle Atlantic 
Ocean. 

Chimaera monstrosa L., text-fig. 24c, is the only species of the genus 
found in India. 

Family RHINOCHIMAERIDAE. 

[{ey to genera of family. RHINOCHIMAERIDAE. 

1. Snout compressed: upper caudal edge spinose egg-
capsule black, patch ofbyssus large (14'0 sq. mm.) .. Genus Rhinochimaera 

2. Snout depressed: upper caudal edge not spinose: 
egg-capsule, pale bottle-green, patch of bYSSllS 

Garman. 

small (7·5 sq. mm.) . . Genus Harriotta G. B. 

Gen us Harriotta G. B. 
Body elongate tapering to a long tail with a filamentous tip. IIead 

with long rostral proboscis. Snout depressed. Eyes moderate, lateral. 
Mouth inferior. Spiracles absent. One gill-opening on either side of 
pharynx, containing four gill-slits and four gills covered over by a skinny 
operculum. Two dorsal fins with a spine anteriorly; second dorsal low. 
Pectorals large, free. Anal small and distinct from subcaudal. Supra
caudal moderately high, upper edge without spines. Mature male 
with a simple clasper. Teeth with tritolS. 

Distribution.-Gulf of Aden, Bay of Bengal, Japan, Atlantic Ocean . 
. Harriotta (1) indica ( Garman), is the only species of the genus 

found in India. 

Genus Rhinochimaera Garman. 
Body elongate tapering posteriorly to the long tail with a filamentous 

tip. Head with long rostral proboscis. Snout compressed. Eyes 
moderate. Mouth inferior. Spiracles absent. One gill-opening on 
either side of pharynx containing four gill-slits and fonr gills covered 
over by a skinny operculum. Two dOI'sal fins; first dor&al with spine 
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anteriorly; second dorsal low.. Pectorals large, free. Anal small not 
distinct from subcaudal. Supra caudal low, upper edge armed with 
spines. Mature male with a simple clasper. Teeth united to form grind
ing plate. 

Distribution.-Ind ia, Japan. 
Rhinochimaera sp. has been recorded from Arabian Sea, off Travancore 

Coast. 

MGIPC-M-9 ZSI-8-10-52·- 450. 
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