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FOREWORD

The economy of the Andaman and Nicobar Islands depends on the
optimum exploitation of its marine resources. Keeping in view the need
for preservation of ecology, till now the Islands’ reef resources are
largely untapped. In recent years, however, the use of reef resources
has increased dramatically with the growth of the tourist industry, the
development of new export markets for reef fishery products and the
growth of the island population.

Groupers and snappers are popular marine food fish of high market
value in many parts of the world. Their habitats are coral reefs, rocky
and mangrove environment. Because of their voracious feeding habits
and shallow habitats, these fish are easy targets for small-scale
fisherman. A commercial fishery wholly based on the natural stocks
will soon be under the threat of over-exploitation, if the fishery is not
properly managed. Fisheries management calls for collaborative efforts
on the part of policy makers, researchers, administrators and island
communities.

The present volume is the first in the series of “Field Guides” and
deals with sea fishes of the Islands. This field guide would therefore
undoubtedly be an asset to the agencies responsible for fisheries
development and for making investment decisions with regard to
industrial fisheries. The author P. T. Rajan deserves congratulation.

Raj Niwas, I. P. Gupta
17-05-2000 Lieutenant Governor
Andaman & Nicobar Islands



PREFACE

Since the publication of the monographic account on Indian fishes
(two volumes) by Francis Day in 1889, knowledge in this field has
increased considerably. There have been many additions and revisions.
The present field guide on Grouper fishes (43 species) and Snapper
Fishes (42 species) gives complete information of there taxonomy,
habitat, fishing gears used and fishery importance. The colour
photographs help in easy identification.

It is hoped that this field guide will serve as an important and
handy tool to specialists, research students, policy makers and
commercial fish traders interested in the Grouper and Snapper fishes
of these Islands.

November, 2000 P. T. Rajan
Zoological Assistant

Zoological Survey of India

Port Blair
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INTRODUCTION

The Andaman and Nicobar Islands is situated in the Bay of Bengal
between 6° 45’ and 13° 41’ N latitudes and 92° 12’ and 93° 57" E
longitudes nearly in a North-South direction and present a shape of
crescent. The Andaman group and the Nicobar group, separated by the
10 degree Channel, which is about 100 km wide. While in the extreme
north lies Land Fall Island, that is only 37 km away from Coco islands
of Myanmer (Burma), the Southern most tip- Indira Point in the Great
Nicobar Islands is barely 147 km. from Sumatra and Indonesia.

The shelf topography of the islands is highly irregular. The upper
surface of the shelf is marked by frequent rises supporting coral reefs
and depressions known as passages and straits. The archipelago
consists of about 500 islands, islets and rocky outcrops, having a total
geographical area of 8249 sq. km. surrounded by coral reefs, rocky
areas and mangrove swamps. The coastline of this Union Territory
extends to 1962 km. which is 1/4th of mainland India. The Exclusive
Economic zone (EEZ) is about 0.6 million sq. km. which is 30% of total
EEZ of India. The coast line supports the most beautiful coral reef
fishes and several groups of fishes of commercial importance. Fish are
valuable sources of high-grade protein and other organic products.
They occupy a significant position in the Socio-Economic fabric of the
Andaman and Nicobar Islands by providing the population not only
the nutritious food but also income and employment opportunities.

The Andaman and Nicobar fish fauna is an assemblage of about
1200 species depicting diverse characteristics. For harnessing these
aquatic with respect to their morphological, biological distribution is
imperative to back up their optimum exploitation. The Andaman and
Nicobar Islands offer suitable habitats for groupers and snappers in
the coral reefs, rocky shores and mangroves. They are among the most
important benthic fishes of warm seas. These fishes are readily caught
by hook and line. Much of the material has been collected by the
author and supplemented fishermen’s catch.

The Family Serranidae : Sub family Epinephelinae comprises 11
Genera and 137 species and the family Lutjandae comprises 17 genera
and 103 species of mostly reef dwelling marine fishes commonly known
as Groupers and Snappers. They are mainly confined to tropical and
subtropical marine waters. Groupers are of moderate to large size. The
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gaint Grouper, Epinephelus lanceolatus grows to about 2500 mm in total
length and weighs upto 300 kg., others are moderately large measuring
a maximum of 1m in length. Individuals of Cephalopholis species are
generally small of which only C. argus and C. sonnerati recorder up to
480 mm. The juveniles of sevaral species of Lutjanus, frequent the
mangrove creeks. Groupers and Snappers are active predators. These
fishes tend to occur at rather high levels in the trophic web. The
distribution of most of these species seems most closely linked to
suitable physical habitat, especially shelter. Hard bottom and high
relief seem to be key elements, particularly for the Groupers. The diet
accepted by most species seems broad enough to permit shifts in
feeding, ever between rather diverse prey group e.g., Pelagic fish,
demersal fish, large or small benthic crustaceans and a variety of
invertebrate. They are constitute the main focus of major commercial
fisheries and an important component of the commercial catch in
Andaman and Nicobar Islands. They are captured by a variety of
methods which include handlines and various types of nets. They are
common in the markets. They are generally considered good eating
and are exported to various countries. Although highly esteemed as
food, several species are sometimes implicated in cases of human fish
poisoning (ciguatera), including those of the genera Plectropomus, Variola
and the larger species of Epinephelus and among Snappers, Lutjanus
bohar, L. fulvus, L. gibbus, L. monostigma. It is believed that Lutjanus fishes
accumulate the responsible toxin by feeding on herbivorous fishes that
eat a dinoflagellate found on dead coral or benthic algae.

The recent revisionary work of Randall and Heemstra (1991)
accounted for 137 species of Groupers and G. R. Allen accounted for
103 species of Snappers presently known with as many as 110 species
of Groupers and 67 species of Snappers from the Indo-Pacific region.
The present taxonomic study revealed 43 species of Grouper and 42
species of Snappers presently known from Andaman and Nicobar
Islands. They have been enumerated in Table I and II. It can further be
seen from Table I and II, that Andaman and Nicobar Islands support
about 39% of Indo-Pacific Grouper and 63% of Snapper and more than
31% Grouper and 40% of Snapper so far known to science. Among
these the genus Epinephelus and Lutjanus is represented by a maximum
number of 26 species each from these Islands.

Andaman and Nicobar Islands with as many as 43 species of
Grouper and 42 species of Snapper fishes of commercial importance
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appear to be one of the rich fishing grounds in the Indian Ocean.

They constitute a considerable portion of the commercial catch of
food fishes in Andaman waters. There are good prospects for the cage
culture of Groupers in sheltered bays with low value fish of the trawl
catches as fish feed. Cage culture not only augments fish produce and
economic returns, but also helps in maintaining the natural stocks at
a sustainable level. There is need for study of there feeding biology and
growth in cage for the development of their cage culture. This group
is believed to be especially vulnerable to over exploitation both because
of their protogynous reporduction system and their tendency to
aggregate during spawning.

The primary purpose of this field guide specially designed for fish
and fishery workers with the aim to provide accurate scientific
identifications and some general notes of their distribution, habitat
and fishery interest. It also provides valuable information for the proper
management and exploitation of the grouper fish resources in a
sustainable way.

Grouper and Snapper Fisheries

Fisheries are defined as any extractive activity that is targeted at the
living marine resources of the country. Now fisheries are targeted at
particular species for example the Grouper and Snapper fishery. Fishing
for high valued species is a step forward towards rational exploitation

of reef fish resources.

Grouper and Snapper are popular marine food fish of high market
value in many part of the world and a few are currently being exported
in frozen form to places out of India like United Kingdom, Singapore,
Thailand, Malaysia, Hong Kong, Japan, China and Australia by the
Andaman Fisheries Ltd. financed by the Andaman and Nicobar Islands
Integrated Development Corporation (Table IV & V). At first Grouper
fishing as live trade was concentrated in Islands of Ritchie’s archipelago
and Mayabunder (Middle Andaman). Fishing was carried out in fishing
boats like rowing boats and mechanised boats. Two to three people go
fishing in a rowing boats and 5-6 in mechanised boats. The usual
fishing grounds are fringing reefs of the Islands. Handlines the most
widely used gear for fish Groupers. Handlines are normally baited
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with cut pieces of Sadrinella sp., Thryssa sp., Selar sp. and Amblygaster
sirm. Daily catches of a rowing boat range 20-30 fish.

The Grouper catch is kept alive in small round nets attached to
outside of the rowing boat in the sea. During the fish holding operation,
which lasts from the moment of catch till transfer to cages (about 6-12
hours), the mortality constitutes about 10-30% of the catch. The groupers
caught by the fishermen are sold live to exporter. These fish are stocked
in cages for later live export.

RECOMMENDATIONS

When a fishery targets a single species, it is possible to overfish the
species quickly in the locality where the fishery has first started. For
this reason, it is important that concerned authority to be informed
when starting a new commercial fishery, particularly a single species
fishery. When the concern authority have this information at the very
beginning of the fishery, the authorities can get ready to take
management measures at the appropriate time. For example in shell
fishery, few commercially important species like Turbo and Trochus
have now become endangered. Informing and getting the authorities
consent about new commercial fisheries can be made a prerequisite to
starting new fisheries.

Imposing a system of limited entry in Grouper Capture

Improving reef fish catch and effort Data collection : It is
recommended to collect fish statistics separately so that we know the
contribution of reefs to fisheries with some accuracy. This information
is important to fisheries, management and to decision making such as
allocating a particular reef in a region for fishery. Two reasons for the
lack of knowledge about Snapper and Grouper population dynamics
are :-

1. Lack of appropriate empirical data and

2. Biological complexities of reef in general at both the ecosystem/
community and population species level.

Lack of attention to these barriers derives largely from the small
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scale, artisanal nature of many of the fisheries for reef fishes. A number
of data limitations, which creat practical obstacles to stock assessment
result directly from biological qualities of reef fish systems and species.
Fisheries for reef fish have the following general attributes :-

1. Many species enter the catch.

2. Fishing effort is diffuse, unevenly distributed in space and often
artisanal, employing a variety of gears and

3. Catch is often landed at many places.

Gear restriction : It has been shown that handline is the most
effective gear for reef fishing in Andaman and Nicobar Islands. Traps,
which break a considerable amount of corals during their operation.

Optimum hook sizes might be effective in reducing catches of
undersized fish.

Improving co-ordination and co-operation : Improved co-ordination
and co-operation among Ministries, Administration, Departments and
Private Sectors.

Open and closed periods for grouper fishery : For effective
management of grouper fishery few reef areas can be opened and
closed on an alternating basis; when one region is open for fishery the
other region can be closed for fishing at least for one year. During this
crop-resting period, groupers will grow and reproduce.

Difficulties arise in monitoring then another alternative of the open
and closed measures is to close the whole territory for grouper fishing
for a definite period and reopen later.

As the opening and closing of an area depend on the intensity of
fishing, fisherman themselves can regulate the duration of the open
and closed periods.

Size restriction in grouper fishery : An extremely important factor
affecting the success of a size limit in increasing yields is the degree
of survival of undersized fish that are taken and released. For
commercial use, the removal of Groupers less than the average maturity
length of 12 inches from the medium size group and 16 inches from
the large size group can be prohibited.
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Marine reserves : How can protecting an area benefit fisheries (marine
reserves)

®  When protected from fishing mortality fish live longer and
produce an exponentially increasing number of eggs as they
grow in size. In a reserve there is rapid build up of fish biomass
and increased size of target species under protection. Marine
reserves spread the benefits of stock protection to fishing grounds
by leakage. The vast majority of marine species posses a pelagic
larval dispersal phase, which means that ocean currents can
carry the progeny of protected stocks outside reserves to replenish
fishing grounds. There is also emigration of adults and juveniles
across reserve boundaries as stocks build up inside, providing
a further benefit for fisheries.

® Marine reserves may be the only practical way of maintaining
stocks of more vulnerable species (Sharks, Groupers).

® Aside from the fisheries perspective there is a second powerful

argument for establishing marine reserves. Protection of habitat
and species.

The need to conserve spawning stocks by some areas permanently
closed to fishing to serve as reservoirs of spawning stock.

Agquaculture : Grouper aquaculture should be experimented with as
a long term measure for increasing grouper production and as a tool
for the management of the Grouper fishery.

This will be the one way of reducing the impact of the live reef food
fish trade on grouper stocks is to encourage the expansion of Grouper
farming. There is considerable room for expansion by means of culturing
these fish. Taiwan and China has reportedly had some recent success
in the hatchery raising of estuarine Groupers Epinephelus coioides and
E. malabaricus commercially. In these Islands these two species can be
raise in the hatchery. So in Grouper farming there should not rely on
wild-caught juveniles. Removing juvenile Groupers from the wild to
farm them would be robbing Peter (wild stocks) to pay Paul
(aquaculture).

The capture method that will appear most ecologically and socially
sustainable is that of using artificial habitats.
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Although normally described as reef fishes, juveniles of both
E. coioides and E. malabaricus settle in estuarine areas in and near
mangroves. They move to coral reefs only after achieving a size of
about 1 kg.

1. Encourage the farm production of groupers so as to help reduce
the pressure of the live reef fish trade on wild stocks.

2. Investigate the biology of and fisheries for the juvenile reef fish
species that can caught for grow out, to fund such research.

3.  The task would therefore seen to fall logically to Governments,
Aid Agencies and large NGO (Non-government Organisations).

MATERIAL AND METHODS

Groupers and Snappers are collected from Coral reefs, seagrass bed,
rocky and mangrove habitats. Hook and line readily catch these fishes.
Much of the material has been collected by the author and supplemented
by fishermen’s catch. The fishes were preserved in 10% buffered
formaline and deposited in the collection of Zoological Survey of India,
Port Blair.

All the fish collected were identified using identification keys and
taxonomic books such as Day (1889), Jones & Kumaran (1980), Fischer
and Bianchi (1984), Masuda et al. (1984), Talwar and Kacker (1984),
Smith and Heemstra (1986), Allen, GR & JH Talbot (1985), Allen and
Steene (1987) and Randall and Heemstra (1991).
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TABLE - 1

Analysis of genera and species of Groupers present in
Andaman and Nicobar Islands in relation to those of the world
and Indo-Pacific region

Genera Species
World |Indo-Pacific | Andaman and Nicobar Islands

Aethaloperca | 1 sp. 1 sp. 1 sp.
Anyperodon 1 sp. 1 sp. 1 sp.
Cephalopholis| 22 sp. 17 sp. 9 sp.
Cromileptes 1 sp. 1 sp. 1 sp.
Dermatolepsis| 3 sp. 1 sp. -

Epinephelus | 97 sp. 77 sp. 26 sp.
Gracila 1 sp. 1 sp. -

Plectropomus | 7 sp. 7 sp. 3 sp.
Saloptia 1 sp. 1 sp. -

Triso 1 sp. 1 sp. -

Variola 2 sp. 2 sp. 2 sp.
Total : 11 137 sp. 110 sp. 43 sp.
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TABLE - 11

Analysis of genera and species of Snappers present in
Andaman and Nicobar Islands in relation to those of the World
and Indo-Pacific region

Genera Species

World [ Indo-Pacific | Andaman and Nicobar Islands
Aphareus 2 2 2
Aprion 1 1 1
Apsilus 2 - -
Etelis 4 3 3
Hoplopagrus 1 1 -
Lipocheilus 1 1 1
Lutjanus 65 39 26
Macolor 2 2 1
Ocyurus 1 - -
Paracaesio 6 5 2
Parapristipomoide§ 1 - -
Pinjalo 2 2 2
Pristipomoides 11 8 4
Randallichthys 1 1 -
Rhomboplites 1 - -
Symphorichthys | 1 1 - )
Symphorus 1 1 - ]
Total : 17 103 67 42
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TABLE - III
Groupers of Andaman and Nicobar Islands
Sl. Species Max. total Max. total
No. length caught length
during survey, | reported in
mm literature, mm
1. | Aethalopera rogaa 410 600
(Forsskal) MS
2. | Anyperodon leucogrammicus 380 520
(Val.) MS
3. | Cephalopholis argus 400 600
Bloch & Schn. MS
4. | Cephalpholis boenak 150 258
(Bloch) SS
5. | Cephalopholis cyanostigma 199 350
(Val.) MS
6. | Cephalopholis formosa 210 340
(Shaw & Nodder) MS
7 | Cephalopholis leopardus 109 185
(Lacepede) SS
8. | Cephalopholis microprion 250 230
(Bleeker) SS
9. | Cephalopholis miniata 280 410
(Forsskal) MS
10. | Cephalopholis sonnerati 280 570
- | (Val.) MS
11. | Cephalopholis urodeta 135 265
(Forster) SS
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Table - 111 (contd.)
Sl. Species Max. total Max. total
No. length caught length
during survey, | reported in
mm literature, mm
12. | Cromileptes altivelis 93 660
(Val.) MS
13. | Epinephelus areolatus 422 395
(Forsskal) MS
14. | Epinephelus bleekeri 230 760
(Vaillant) LS
15. | Epinephelus caeruleopunctatus 250 760
(Blotch) LS
16. | Epinephelus chlorostigma 410 750
(Val.) LS
17 | Epinephelus coioides 252 945
(Hamilton) LS
18. | Epinephelus corallicola 194 490
(Val.) MS
19. | Epinephelus erythrurus 285 430
(Val.) MS
20. | Epinephelus fasciatus 220 400
(Forsskal) MS
21. | Epinephelus faveatus 209 317
(Val.) SS
22. | Epinephelus flavocaeruleus 260 900
(Lacepede) LS
23. | Epinephelus fuscoguttatus 325 885
(Forsskal) LS
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Table - I1I (contd.)

Sl. Species Max. total Max. total
No. length caught length
during survey, | reported in
mm literature, mm

24. | Epinephelus hexagonatus 160 254
(Forster) SS

25. | Epinephelus lanceolatus 590 2500

' (Bloch) ELS

26. | Epinephelus longispinis 292 545
(Kner) MS

27 | Epinephelus macrospilos 245 510
(Bleeker) LS

28. | Epinephelus malabaricus 310 885
(Bloch & Schn.) LS

29. | Epinephelus melanostigma 107 328
Schultz SS

30. | Epinephelus merra 225 310
Bloch MS

31. | Epinephelus miliaris 430 525
(Val.) MS

32. | Epinephelus ongus 270 305
(Bloch) MS

33. | Epinephelus polyphekadion 277 750
(Bleeker) LS

34. | Epinephelus polystigma 355 480
(Bleeker) MS

35. | Epinephelus quoyanus 245 390

(Val) MS
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Table - I1I (contd.)
ST, Species Max. total Max. total
No. length caught length
during survey, reported in
mm literature, mm
36. | Epinephelus spilotoceps 189 312
Schultz SS
37 | Epinephelus tauvina 185 750
(Forsskal) LS
38. | Epinephelus undulosus 168 750
(Quoy & Gaid.) LS
39. | Plectropomus areolatus 374 730
(Ruppell) LS
40. | Plectropomus maculatus 345 700
(Bloch) LS
41. | Plectropomus pessuliferus 380 630
(Fowler) LS
42. | Variola albimarginata 320 470
Baissac MS
43. | Variola louti 267 810
(Forsskal) LS

SS : Small Size, MS : Medium Size,

LS : Large Size, ESL : Extra Large Size
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Table IV

Sale of Snapper fish by Andaman Fisheries Ltd.
Port Blair from 1996 to 1999

1996
Fish whole & Round Fish Fillets Fish Gut
&
Gudded
Qty (kg) | Value (Rs.) | Qty (kg) | Value (Rs.)
1. Direct export - - - - -
2. Export through 2717 10422 - - -
Merchant Exporter
DTA Sales 12575 366567 5910 329700 -
Total Qty (kg) : 21202, Value (Rs.) : 1738555
1997
Fish whole & Fish Fillets Fish Gut
Round & Gudded
Qty Value Qty Value
(kg) (Rs.) (kg) (Rs.)
1. Direct export 19575 964042 - - -
2. Export through 59967 2208472 - - -
Merchant Exporter
DTA Sales 30425 1094992 750 70000

Total Qty (kg) : 110717, Value (Rs.) : 4337506
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Table IV (contd.)
1998
Fish whole & Fish Fillets Fish Gut
Round & Gudded
Qty Value Qty Value -
(kg) (Rs.) (kg) (Rs.)
1. Direct export 3315 210315 11240 1719674 -
2. Export through 37319 1746114 - - -
Merchant Exporter
DTA Sales 2017 50437 - - -
Total Qty (kg) : 53891, Value (Rs.) : 3726540
1999
Fish whole & Fish Fillets Fish Gut &
Round Gudded
Qty Value Qty Value Qty Value
(kg) (Rs.) (kg) (Rs.) (kg) (Rs.)
1. Direct export 6870 375115 5080 807963 | 13745 581413
2. Export through - - - - - -
Merchant Exporter
DTA Sales 250 10500 500 35000 - -

Total Qty (kg) : 26445, Value (Rs.) : 1809991
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Table V
Sale of Grouper fish by Andaman Fisheries Ltd.
Port Blair from 1996 to 1999
1996
Fish whole & Fish Fillets Fish Gut & Gudded

Round

Qty (kg) | Value Qty Value Qty | Vale (Rs.)
(Rs.) (kg) (Rs.)

1. Direct export - - - - - -

2. Export through - - - - - -
Merchant Exporter

DTA Sales 825 34650 135 9450 - -

Total Qty (kg) : 960, Value (Rs.) : 44100

1997
Fish whole & Fish Fillets Fish Gut &
Round Gudded
Qty Value Qty (kg) Value Qty | Value (Rs.)
(kg) (Rs.) (Rs.)
1. Direct export 8860 383130 - - - -

2. Export through 11365 405215 - - - -
Merchant Exporter

DTA Sales 6850 263613 105 6825 - -

Total Qty (kg) : 27180, Value (Rs.) : 1058783
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Table - V (contd.)
1998
Fish whole & Fish Fillets Fish Gut &
Round Gudded
Qty Value Qty Value Qty Value
(kg) (Rs.) (kg) (Rs.) (Rs.)
1. Direct export 855 54250 5410 837967 126 32571
2. Export through - - - - - -
Merchant Exporter
DTA Sales - - 1500 97500 - -
Total Qty (kg) : 7891, Value (Rs.) : 102288
1999
Fish whole & Fish Fillets Fish Gut &
Round Gudded
Qty Value Qty Value Qty Value
(kg) (Rs.) (kg) (Rs.) (kg (Rs.)
1. Direct export 1130 39211 1080 168117 5184 326587
2. Export through - - - - - -
Merchant Exporter
DTA Sales - - 3423 199933 - -

Total Qty (kg) : 10817, Value (Rs.) : 733848

DTA = Domestic Tarrif Area (within country)
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SYSTEMATICS
GROUPERS
Subfamily : EPINEPHELINAE

Body oblong to moderately elongate; mouth large, oblique, the lower
jaw usually protruding; maxilla fully exposed on cheek when mouth
closed; supramaxilla present; inner teeth on jaws depressible; no teeth
on tongue; dorsal fin undivided, with vii-xi spines and 10-21 soft rays;
anal fin with 7-10 soft rays; caudal fin emarginate to rounded (except
lunate in Variola) with 15 branched rays; soft dorsal, caudal and
anal fins scaly.

The Epinephelinae (Rockcods or Groupers) are generally demersal
fishes of tropical and subtropical seas, ranging from shallow coastal
waters to moderate depths. some species prefer seagrass beds and mud
or sandy bottoms, but most are fishes of coral reefs and rocky bottoms.
Most of the rockcods appear to protogynous hermaphrodites, begining
life as a females and then later changing sex to spawn as males.

Key to genera

la. Dorsal VII-VIII, 10-11; vertical edge of preopercle smooth, lower
edge with 3 or 4 large antrorse spines. ............ PLECTROPOMUS

1b. Dorsal IX-X, 13-19; vertical edge of preopercle serrate, the lower
edge without large antrorse spines. ............ccccoerevereuririenrcncnnnnnnnee. 2

2a. Rear nostril a long vertical slit; head profile of adults markedly
concave; Dorsal spines X. ........cccccvviivvircnisenececnnnn. CROMILEPTES

2b. Rear nostril round or oblong; head profile of adults straight or
convex; dorsal SPINes IX OF Xi.......cccccecevrserteneeesenenresenescseesesecenens 3

3a. Caudal lunate, with lobes produced in adults; Gill rakers all
rudimentary; dorsal IX, 13-14. .....ccccccvvnnnencecnnrencennne VARIOLA

3b. Caudal truncate, emarginate or rounded; Gill rakers not all
PUIMENEATY. ...ocoviiiiiiiiiiirctiectneteesteeetee e e eseesae e se e seseesesesaesens 4

4a. No teeth on palatines; body elongate, compressed, the depth 3.3-
3.7 N SL. ettt ees ANYPERODON

4b. Palatines with teeth; body depth 2.1-3.8 in SL........cccccccceuecrerrunees 5
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5a. Body depth 2.1-2.5 in SL; pectoral asymmetric, the 5th or 6th rays
longest; caudal truncate; Dorsal IX, 17-18....... AETHALOPERCA

5b. Body depth 2.3-3.8 in SL; pectoral rounded, the middle rays longest;
caudal emarginate to rounded, truncate in a few species; Dorsal
SPINES 1X OF Xi. cueveveeeinieieiiteteisteet st 6

6a. Dorsal rays IX, 13-17; maxilla of adults with a distinct ventrally
projecting knob. ... CEPHALOPHOLIS

6b. Dorsal rays IX, 12-19; maxilla without ventrally projecting knob.
....................................................................................... EPINEPHELUS

Genus Aethaloperca Fowler
1904. Aethaloperca Fowler, Jour Acad. Nat. Sci. Phila; Ser. 2 : 522.
Type species : Perca rogga Forsskal.

Body Depth greater than head length, 2.1-2.5 in SL; body with 2.25-
2.8 in depth. Dorsal profile of head straight, becoming convex on nape,
monotypic.

Genus Anyperodon Gunther

1859. Anyperodon Gunther, Cat. Fishes Br. Mus., 1 : 95.
Type species : Serranus leucogrammicus Valenciennes.

Body elongate and compressed, the depth 3.3-3.7 in SL; head
distinctly longer than body depth. No teeth on palatines; 2 rows of
teeth at side of lower jaw. One species.

Genus Cephalopholis Bloch and Schneider
1801. Cephalopholis Bloch and Schneider, Syst. Ichth. Bloch 311.

Type species : Cephalopholis argus Bloch and Schneider.

Body depth 2.3-3.2, head 2.3-2.8 in SL. Dorsal spines ix, the
membranes distinctly indented between the spines; caudal rounded;

middle pectoral rays longest. Preopercle serrate, without antrorse spines
ventrally.

A worldwide genus of at least 22 species of which 9 species occur
in these islands.
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1a.

1b.

2a.

2b.

3a.

3b.

4a.

4b.

5a.

ZOOLOGICAL SURVEY OF INDIA

Key to the species of Cephalopholis

Anal soft rays 8 (rarely 7 or 9); Scales on abdomen ctenoid; ground
colour brown to dark brown. .........ccvieevirnirvniiiiiiiiinticeecene 2

Anal soft rays 9 (rarely 8 or 10); scales on abdomen cycloid;
ground colour primarily red or reddish yellow (except C. argus).
5

Small dark spots or dark-edged pale spots (blue in life) on head
and at least anteriorly on body. ... 3

No small dark spots or dark-edged pale spots on head or body.
4

Dorsal soft rays usually 15; longitudinal scale series 84-98; dark-
edged blue spots present only on head and anterior body; no large
pale spots on body; pectoral fins dark brown. ............. microprion

Dorsal soft rays usually 16; longitudinal scale series 93-106; dark-
edged blue spots on head, body, and at least basally on median
fins; body of adults usually with pale. spots larger than pupil
which form irregular bars; pectoral fins of adults with a blackish
margin and broad orange submarginal zone. ............. cyanostigma

Pectoral fins short, 1.55-1.8 in head; brown with narrow blue
stripes on head, body and fins; no dark brown bands on head; no
white margin on median fins. ..., formosa

Pectoral fins 1.3-1.6 in head; brown without blue stripes on head,
body or fins, the body with 8 or 9 slightly irregular dark brown
bars (may be lost in preservative); head usually with dark brown
bands radiating from eye; a bluish white margin posteriorly on
caudal fin variably present on soft portion of dorsal and anal fins.
....................................................................................................... boenak

Dorsal soft rays 16 or 17; lower-limb gill rakers 17-19; auxillary
scales present on body; dark brown with numerous dark-edged
blue spots on head, body and fins in life; 5 or 6 broad pale bars
often present on posterior half of body. .......cccccccovurerrrurrreunnee. argus

Dorsal soft rays usually 14 or 15; lower-limb gill rakers 13-18;
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auxillary scales not present on body; colour not as in 5a. ........ 6

6a. Lateral-line scales 66-80; longitudinal scale series 115-134; pectoral
rays 18-20; body relatively deep, the depth 2.3-2.75 in SL; red to
reddish brown in life with widely scattered small whitish blotches.
................................................................................................... sonnerati

6b. Lateral-line scales 46-68; longitudinal scale series 79-121; pectoral
rays 16-19; body not deep, the depth 2