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PREPARATION OF THIS DOCUMENT

This document was prepared under the FAO Fisheries Department Regular Programme in the Marine
Resources Service of the Fishery Resources and Environment Division. It is the sixteenth worldwide species
catalogue in the FAO Fisheries Synopsis series.

The serranid subfamily Epinephelinae is important in commercial, artisanal, and sport fisheries of tropical
and subtropical seas. However, detailed fishery information is usually not available, largely because of the
difficulty in correctly identifying species. This difficulty is because of past taxonomic confusion, the similarity
of colour pattern of some species, and ontogenetic changes and other variations in colour patterns.
Therefore, this catalogue is timely as an accurate and complete worldwide guide to the identification of
groupers. It is intended to help fisheries workers gather statistics and examine aspects of their biology that
will be useful for the management of this fishery resource. The authors of the catalogue have studied
groupers for many years by examining countless specimens, including most types, in museums, markets,
and underwater on reefs, throughout the world. They have authored numerous scientific articles on groupers
and recently completed a revision of the Epinephelinae from the Indo-Pacific region which was published in
“Indo-Pacific Fishes,” Honolulu, Hawaii, No. 20, November, 1991. This publication was the source for most
of the taxonomic and ecological information for species occurring in that region.

English FAO fish names proposed by the authors were established in consultation with J.S. Nelson,
University of Alberta, Edmonton (Chairman, Committee on Common Names of Fishes, American Fisheries
Society and American Society of Ichthyologists and Herpetologists). Official French names were created in
consultation with J.-C. Quero, Institut Francais de Recherche pour ’Exploitation de la Mer, la Rochelle.
Spanish FAO names were adapted from the literature or translated from the English FAO names with the
help of G. Burgos, Instituto Nacional de Investigacién and Desarollo Pesquero, Argentina.

In view of the importance of colour patterns as diagnostic characters for identification, colour plates for most
species have been included.

Technical editors: K. E. Carpenter and C. Sommer, FAO, Rome.
lllustrations: E. Heemstra and D. Voorvelt, J. L. B. Smith Institute and P. Lastrico, FAO, Rome .
Page composition and indexing: M. Kautenberger-Longo and G. Sciarappa-Demuro, FAO, Rome.

Heemstra, P.C.; Randall, J.E.

FAO species catalogue. Vol. 16. Groupers of the world (Family Serranidae, Subfamily Epi-
nephelinae). An annotated and illustrated catalogue of the grouper, rockcod, hind, coral
grouper and lyretail species known to date.

FAO Fisheries Synopsis. No. 125, Vol. 16. Rome, FAO. 1993.382 p., 522 figs, 31 colour plates.
ABSTRACT

This is the sixteenth issue in the FAO series of worldwide annotated and illustrated catalogues
of major groups of organisms that enter marine fisheries. It contains the 159 species in 15 genera
known from the serranid subfamily Epinephelinae, including one species new to science. There
is an introductory section with general remarks on habitat and fisheries of the family, a glossary
of technical terms, an illustrated key to each genus and all species, and a detailed account for
all species. Species accounts include an illustration of each species, scientific and vernacular
names, and information on habitat, biology, fisheries, size, relevant literature, and distribution.
Following the species accounts are a list of nominal species in the subfamily, a table of species
by major marine fishing areas, and colour plates. A list of all nominal species and their present
allocations is given. The work is fully indexed and there is a comprehensive list of references
to pertinent literature.
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Groupers ofthe World

1. INTRODUCTION

he serranid Subfamily Epinephelinae com-

prises about 159 species of marine fishes in 15
genera (Fig. 1), commonly known as groupers,
rockcods, hinds, and seabasses. These species are
of considerable economic value, especially in the
coastal fisheries of tropical and subtropical areas. It
has been estimated that 90% of the world’s harvest
of marine food is derived from artisanal fisheries,
and groupers are a major component of the arti-
sanal fisheries resource. Although groupers are
usually the most expensive fishes in local markets,
separate catch statistics are not reported for most
species, and landings are often summarized as
“serranids” or “groupers.” This lack of species-spe-
cific catch data is due, in part, to the difficulty of
identifying many of the species. For example, two
of the most important commercial species,
“Epinephelus guaza” (of the Mediterranean and At-
lantic Ocean) and E. tauvina (of the Indo-Pacific
region) are often misidentified. The importance of
correct species identification should be obvious to
every biologist and is certainly appreciated by intel-
ligent farmers and taxonomists. It is essential for the
proper management of a fishery resource to cor-
rectly identify the species concerned.

The purposes of this grouper catalogue are (1) to
provide a means of identifying the various species,
(2) to present a synopsis of the literature on the
biology and fisheries of these species, and (3) to
present a new generic-level classification of the
groupers.

The Indo-Pacific groupers (110 species) were
revised by Randall and Heemstra (1991), and that
work is incorporated in the present catalogue.
Heemstra (1991) completed a taxonomic revision of
the 14 species of groupers that occur in the eastern
Atlantic Ocean and Mediterranean Sea. The results
of this revision are also included in the present
catalogue. The reader is advised to consult these
two revisions for taxonomic details.

Our treatment of the American groupers was

greatly facilitated by the excellent revision by C.L.

Smith (1971). With a few exceptions, we recognize
the same species as Smith did. Where we differ with
Smith, we have given additional data and a detailed
explication of our taxonomic conclusions. The first
author (P.C.H.) did the research on American grou-
pers and accepts full responsibility for any errors
concerning these species.

1.1 Habitat and Biology

Groupers are bottom-associated fishes found in
the tropical and subtropical waters of all oceans.
Most species occur on coral reefs, but some live in

estuaries or on rocky reefs. Groupers are generally
associated with hard (rocky) bottoms, although ju-
veniles are found in seagrass beds, and adults of a
few species prefer sandy or silty areas. Some spe-
cies occur in depths of 100 to 200 m (occasionally
to 500 m); however, the majority inhabit depths less
than 100 m, and juveniles are often found in tide-
pools.

As the major predators of the coral-reef ecosys-
tem, most groupers feed on a variety of fishes,
larger crustaceans, and cephalopods . A few grou-
pers (e.g., Paranthias spp., Epinephelus undulosus)
have long, numerous gili rakers and are thus
adapted for plankton feeding. Adults of many spe-
cies (e.g., Plectropomus spp., Variola louti) are
primarily piscivorous, and they are usually seen
cruising the reef or shallows in search of their prey.
Most groupers are ambush predators, hiding
amongst the coral and rocks until an unwary fish or
crustacean goes by, then catching their prey with a
quick rush and snap of their jaws. The large head
and mouth of the typical grouper enables it to suck
in a large volume of water (and the prey) in less than
a second. The numerous inwardly-depressible
sharp teeth are well adapted for seizing the prey and
preventing its escape from the mouth. Some grou-
pers have been observed following moray eels (and
occasionally other fish) as they forage over the reef,
in order to catch the small fishes and crustaceans
that are frightened from their hiding places by the
eels.

Except for occasional spawning aggregations,
most species are solitary fishes: and tagging stud-
ies have shown that groupers are generally resident
on a particular reef for long periods of time (often
years). This site specificity and the relatively slow
growth rate of groupers make them particularly vul-
nerable to over-fishing. In addition, some groupers
use localized spawning sites to which they migrate
from distances of several kilometres; and these
sites are often exploited by local fishermen who
catch large numbers of fishes during the brief
spawning period of 1 or 2 weeks. This removal of a
considerable number of reproductively active fish
from the population may be detrimental to sustained
yields of the fishery. Although an individual male
may spawn several times during the breeding pe-
riod, there is no evidence to suggest that females
spawn more than once a year. Some species (e.g.,
Epinephelus akaara) spawn in pairs, others (e.g.,
E. striatus) spawn in large aggregations.

Judging from the few species that have been
studied, groupers are protogynous hermaphrodites.
The gonad lies ventral and slightly posterior to the
swim bladder. The ovary is in the form of a bilobed
sac that unites posteriorly to form a common ovi-
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Fig. 1 Classification of the Family Serranidae
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duct. In a mature female, numerous oocytes are
arrayed in lamellae surrounding a central lumen,
with spermatogenic tissue in small dormant crypts
on the periphery of the lamellae. After spawning as
a female for one or more years, the grouper
changes sex and thereafter functions as a male. At
sexual transition, the oocytes degenerate, the sper-
matogonia proliferate, and the ovary is transformed
into a functional testis. Evidence of the ovarian
origin of the testes are the remnants of oocytes and
the ovarian lumen, which can be seen in cross-sec-
tions of the testes. This protogynous mode of
reproduction is complicated in certain species by
the ‘occurrence of some large females that do not
change sex and some small males that are mature at
the same size as the smallest females. An exogenous
(behavioural) inducement of sexual transformation,
as opposed to an endogeneous (size) threshold, is
indicated by 1) the sexual transition occurring over
a broad range of size (age), and 2) the presence of
females older than the age at which transition is
completed for the population.

The available information on the larval develop-
ment of some 29 species of groupers was
summarized by Kendall (1984) and Leis (1987).
The fertilized eggs are pelagic, spherical, transpar-
ent, 0.70 to 1.20 mm in diameter, with a smooth

25-day old, 4.8 mm total length

chorion, colourless unsegmented yolk and a single
colourless oil globule 0.13 to 0.22 mm in diameter.
Newly hatched larvae of E. septemfasciatus (Fig. 2)
are 1.85 mm TL, and first feeding begins on the third
day after hatching (2.6 mm TL). Grouper larvae are
characterized by their “kite-shaped” body’(greatest
body depth at origin of dorsal fin), second dorsal-fin
spine and pelvic-fin spines greatly elongated, with
3 or 4 serrate longitudinal ridges, well-developed
head spination (with prominent spines on the pre-
opercle and supraocular ridge), and dense
pigmentation on the dorsolateral surface of the body
cavity. In laboratory reared specimens, the pelagic
larvae of E. akaara transformed to the benthic juve-
nile stage at 25 mm TL, 25 or 26 days after hatching
(Mito et al., 1967). But in E. septemfasciatus, the
transformation occurred at 31 mm TL, and the pe-
lagic larval period lasted 60 days (Kitajima et al.,
1991). In view of the shallow water bottom-associ-
ated habitat of adults and juveniles, the relatively
long-lived pelagic larvae of groupers may provide
the mechanism by which many species have at-
tained their wide geographic distributions.

S

75- day old, 49.3 mm total length

Fig. 2 Larval Development stages of Epinephelus septemfasciatus (after Kitajima et al., 1991)



1.2 Fisheries

Groupers are of considerable importance in the
commercial, sport, and artisanal fisheries of tropical
and subtropical seas. A few species are used in
aquaculture. Epinephelus coioides, E. malabaricus,
E. akaara, E. striatus, E. septemfasciatus, Cromilep-
tes altivelis, and Mycteroperca microlepis have been
spawned in captivity. Several species are com-
monly used in cage-culture operations.

The protogynous mode of reproduction in grou-
pers presents problems for fishery management.
Male groupers (which are produced by sexual trans-
formation of old females) are usually larger, older
and less numerous than females; and the commer-
cial, sport and subsistence fisheries are often
biased (by means of hook size and fishing tech-
niques) towards the capture of large adults. Hence,
males are caught in greater proportion than they
exist in local populations. The reproductive conse-
quences of this sexually selective fishing may differ
from the consequences of non-selective fishing in
gonochoristic species. Bannerot et al. (1987) dis-
cuss the problems inherent in stock assessment
and management of grouper fisheries.

Groupers contribute substantially to the world
commercial fish catch, with over 97 000 t landed in
1990 (Table 1). In addition, these statistics greatly
underestimate the total catch, because most grou-
pers are caught in artisanal fisheries, which do not
report catch statistics. This under-reporting of grou-
per catches is indicated by the fact that, despite the
much greater size and reef area of the Indo-Pacific
region, more groupers are reported in commercial
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fisheries statistics from the Atlantic Ocean than from
the Indian and Pacific oceans combined. The larg-
est commercial catch of groupers is reported from
the Caribbean area (Table 2, FAO Fishing Area 31).

From 1981 to 1990 there has been a trend of
increasing landings of groupers (Table 3). This is
generally true for all species or categories reported,
except for Epinephelus morio from the Gulf of Mex-
ico which appears to be in decline.

1.3 Classification of the Family Serranidae

The composition and phylogenetic relationships
of the Family Serranidae were discussed by
Johnson (1983, 1988): Kendall (1984), and Leis
(1986). Johnson (1983) proposed that the Serrani-
dae comprises three subfamilies: Serraninae,
Anthiinae and Epinephelinae. He further divides the
Epinephelinae into 5 tribes: Niphonini, Epinepheli™,
Diploprionini, Liopropomini, and Grammistini.
Johnson (1988) hypothesized that the Diploprionini,
Liopropomini, and Grammistini constitute a mono-
phyletic group that is most closely related to the
Epinepheli™, and that this group of four tribes is the
sister taxon on the Niphonini. An alternative classi-
fication that does not contradict the phylogenetic
relationships proposed by Johnson is adopted here.
In our scheme the Family Serranidae is divided into
five subfamilies: Serraninae, Anthiinae, Niphoni-
nae, Epinephelinae, and Grammistinae (Fig. 1). The
Grammistinae includes the tribes Grammistini,
Diploprionini, and Liopropomini.

Table 1
Reported world catch of groupers in metric tons by area in 1990 (FAO, 1992)

Species
Pacific Ocean Atlantic Ocean

E. aeneus 2 169 F
E. altaara 166
E. analogus 18
E. marginatus* 1261 F
E. morio 2964 F
E. striatus 201
E. touvina 199
Epinephelus spp.* 21 786 F 43 241 F
Mycteroperca spp. 1100 F

Total 22 169 F 50 936 F

Main Areas
Iz\‘n::i;::kngzg Indian Ocean Total
414 F 2 583 F
166
18
3308 F 4569 F
2 964 F
201
199
3547 F 16 767 F 85 341 F
1100 F
7269 F 16 767 F 97 141 F

* catches for E. marginatus were previously reported as E. guaza

** not elsewhere included

F = FAO estimate from available sources of information
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Table 2
Reported world catch of groupers in metric tons by FAO Fishing Areas in 1990 (FAO, 1992)

FAO Fishing Areas
Species
27 31 34 37 M 47 51 57 61 7 77 87
E. aeneus 2169F 414F
E. akaara 166
E. analogus 18
E. marginatus* 194 1067F 3308F
E. trtotio 1164 1800F
E. striatus 201
E. tauvina 199
Epinephelus spp. * 28140F 12240F  3547F  2566F 205 12717F 4050 5386  15102E 886 F 412
Mycteroperca spp. 1 100F
Total 194 29505F  15476F  7269F  5466F 295  12717F  4050F 5757F  15102F  886F 430
Table 3
Reported world catch of groupers in metric tons for the years 1981 to 1990 (FAO, 1992)
Species 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
(Area reported)
E. aeneus
(Mediterranean and 1000 889F 960 F 1729F  1621F 1181 1289F 28679 2 596F 2 583F
Atlantic)
E. akaara 135 210 401 164 150 166
(Flong Kong)
E analogus 50 10 3 40 33 58 58 25 24 18
(Colombia)
E. marginatus*
(Mediterranean and 1796 1443 1939 4098 4320 3748 3799 3946 4 346F 4 569F
Atlantic)
E. morio
. , 13226 11 598 3535 3 611 3 791 3748 4170 4 019F 4 456F 2 964F
(Cuba, Mexico, Brazil)
E striatus
(Colombia and Cuba) 391 414 398 370 491 361 363 287 305 201
E. tauvina 108 126 353 246 160 199
(Flong Kong)
f;’”"”aer‘;’;i’)”s SPP- " 51428F  57599F 51 150F 62 510F 62 056F 63 682F 66124F 76 850F 75 862F 85341 F
’E”B}’rgtz‘?l’)"”e"’a Spp- 884 793 984 942 2 117 1126 1228 1073F 1100F 1 100F
Total 68 775F 72 746 F 58 969F 73 300F 74 672F 74 240F 77 785F 89 289F 88 999F 97 141 F

* catches for E. marginatus were previously reported as E. guaza

** not elsewhere

included

F = FAO estimate from available sources of information
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1.4 Illlustrated Glossary of Technical Terms and Measurements
total length

standard length

spinous soft
dorsal fin dorsal fin caudal-

peduncle
length

W7 =

—
-~
-
~

head length

pectoral-fin S~

longth o | T {

Ao | lateral line
:

length of ey
upper jaw
caudal-
bodv deoth peduncle caflilgal
0dy depth pelvie-fin anus anal fin depth
length >
Fig.- External morphology and measurements
upper edge of operculum
interorbital
posterior nostril
anterior _
nostril ‘? -)—3 spines on operculum
- supra
preorbital depth maxilla
opercle
subopercle
preopercle
upper lip / maxilla qipjg wigeh mteropercle
branchiostegals Fig. 4 Parts of the head
bar
Stripes blotches

saddle blotch

Anterior - Towards the head or front end of the
fish.

Antrorse - Curved or pointing anteriorly.

Axil - The inner side of the base of the pectoral
or pelvic fins.

Band - An elongate colour marking, approxi-
mately 1 or 2 eye diameters in width (Fig. 5).

maxillary
Bar - An elongate colour mark with vertical or streak dots band
near vertical orientation (Fig. 5). an

spots

Fig. 5 Colour markings
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Belly - The lower part of the body from the pelvic
fins to the anal fin.

Blotch - A colour mark, larger than the eye and
usually with irregular or indistinct borders (Fig. 5).

Body width - The greatest width (thickness) of
the body, usually occurring at the base of the pec-
toral fins.

Branchiostegals - Ray-like bones supporting
the gill membrane that seals the underside of the
gill cavity (Fig. 4).

Canine - A prominent, conical tooth (some-
times curved) that is distinctly larger than other
teeth in the jaws.

Caudal fin - The tail fin (Fig. 3). The shape of the
caudal fin is distinctive for many species of groupers
(Fig. 6). The caudal-fin length is the length of the
longest caudal-fin rays.

convex

rounded

truncate with

truncate rounded corners

emarginate

concave

forked
Fig. 6 Types of caudal fins

lunate

Caudal peduncle - The part of the tail that joins the
caudal fin to the body. The caudal-peduncle length is
the horizontal distance from the rear end of the anal fin
base to a vertical at the caudal-fin base (Fig. 3). The
caudal- peduncle depth is the least depth of the pedun-
cle (Fig. 3).

epi-

pleural 7\ i {

Caudal vertebrae - Vertebrae that bear a hae-
mal spine ventral to the vertebral centrum (Figs 7
and 8).

supraneurals

<Vl ,//,/,
0 g 0
T

%\
pleural rib \i&\i

first caudal vertebra

Fig. 7 Axial skeleton of Epinephelus fasciatus

neural spine

neural canal

centrum

haemal canal

parapophyses
7th

haemal spine

11th
first caudal vertebra

10th
last (posteriormost)
precaudal (abdominal)
vertebra

Fig. 8 Anterior view of vertebrae.
Compressed - Laterally flattened. A com-

pressed fish (e.g., Anyperodon) has the body width
less than half of the body depth.
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Cranium - Bony part of the head, enclosing the
brain; the skull. It is composed of many different
bones (Fig. 9).  frontoparietal crest
\ exoccipital

vomer BA7

41

frontal

lateral ethmoid sphenotic

pterotic

dermo- v
sphenotic epioccipital
supra-
occipi-

tal
parie-
tal

supra-
ethmoid

cipi-
tal

vomer parasphenoid prootic L
basisphenoid basioceipital
Fig.9 Dorsal (A) and lateral (B) views of the

cranium of Epinephelus fasciatus

Ctenoid scale - A scale with minute spines
(ctenii) along the posterior margin. Ctenoid scales
feel rough when the fish is stroked towards the head
(Fig. 10).

posterior margin
with ctenii

Fig. 10 Ctenoid scale

Distal - Away from the centre of the body or base of
a fin.

Dorsal - On or towards the upper part of the fish.

Dorsal fin - The median fin on the upper part of
the body (Fig. 3).

Dot - A colour mark about the size of a nostrils
(Fig. 5).
Emarginate - Slightly concave (Fig. 6).

Epipieural ribs -Bones that attach on outside
of upper surface of ribs (Fig. 7).

Eye diameter -The horizontal diameter of the
fleshy orbit (eye opening) (Fig. 3).

Gill arch - One of the 4 arches of bones that bear
the gills. If the gill cover or operculum (Fig. 4) is lifted,
the (outermost) gill arch is visible in the gill cavity
(Fig. 11).

underside of gill cover

rudimentary gill raker
upper limb

gill raker

gill filaments

lower limb

Fig. 11 First gill arch

Gill filaments -The soft, bright red filaments attached
along the posterior (outer) edge of the gill arches
(Fig. 11).

Gill rakers -The long bony protuberances along the
anterior (inner) edge of the gill arches (Fig. 11). The gill-
raker count is often given as two numbers (X +Y),
where X is the number of rakers on the upper (dorsal)
limb of the first arch, and Y is the number of rakers on
the lower (ventral) limb, with, the raker at the angle
(junction of upper and lower limbs) included in the
lower-limb count. The range in number of gill rakers for
a species is often given as follows: 7-9 + 16 -19 (which
means there are 7 to 9 rakers on the upper limb and
16 to 19 rakers on the lower limb. Rudimentary rakers
or rudiments (Fig. 12) are wider than long (high) and
(unless indicated otherwise) are usually included in the
gill-raker counts. If the rudiments are difficult to distin-
guish from intercalated bony tooth plates, the gill-raker
count is of “developed” rakers only.

rudiments
upper limb rakers

lower limb rakers
rudiments

gill filaments

N

bony tooth plates
Fig. 12 Gill rakers and rudiments

Head length -The straight-line measurement from
the front of the upper lip at the midline (with upper jaw
retracted) to the posteriormost point of the operculum

(Fig. 3).

Interorbital width - The least distance between
the fleshy edges of the orbits (Fig. 4).

Lateral - Of or towards the side; opposite of “medial’.
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lateral-scale series; the 1st, Sth, 10th, 15th, 20th, 25th and 30th series are indicated

lateral-line scales

Fig. 13 Methods of counting scales

Lateral line -The series of pored or tubed scales
that run from the upper end of the gill cavity to the
caudal fin (Figs 3 and 13).

Lateral-scale series -The oblique series of scales
that run above the lateral line from the upper end of

the gill opéning to the base of the caudal fin (Fig. 13).

Lunate - Shaped like a crescent moon; deeply con-
cave (Fig. 6).

Maxilla-The posterior, toothless bone of the upper
jaw; partly covered by the upper lip when the mouth
is closed (Fig. 4).

Maxillary streak - A dark streak along the edge of
the maxillary groove (the groove below the eye that is
hidden by the maxilla when the mouth is closed)
(Fig. 5). Also called moustache streak.

Medial - Towards the middle or median plane of
the body: opposite of “lateral.”

Median fins - The dorsal, anal and caudal fins.
Nape - The posteriorpartof the top of the head (Fig. 3).

Opercle - The largest bone of the operculum (gill
cover); mostly covered by skin and scales (Fig. 4).

Orbit - The fleshy eye opening. In live fish, the trans-
parent cornea of the eye protrudes slightly through the
orbit.

Palatines -The paired bones on each side of the
roof of the mouth immediately posterior to the
vomer. In most groupers, the palatines bear minute
teeth which are visible on the roof of the mouth
(Fig. 14).

upper
premaxilla

vomer

palatine

Fig. 14 Upper jaw and palate

Precaudal vertebrae - The anterior vertebrae
which lack a haemal spine, but bear pleural ribs
(Figs 7 and 8).

Premaxilla - The paired, tooth-bearing bones of
the upper jaw, mostly hidden by the upper lip
(Fig.14).

Preopercle - The rounded or angular bone on
the front part of the operculum; the posterior edge
is exposed and usually serrate (Fig. 4).

Preorbital - The anteriormost and largest bone
of the circumorbital bones that form the lower edge
of the orbit (Fig. 4).

Pterygiophore - The series of 2 or 3 bones that
support each of the spines and rays of the dorsal
and anal fins (Fig. 15). Note that the distal element
of each pterygiophore is between the left and right
halves of its associated (following) fin ray.

trisegmental

pteryiophores proximal elements

fused proximal and
middle elements of
bisegmental pteryiophores )
distal element of pterygiophore

Fig. 15 Pterygiophores of the anal fin

middle element

Rays - The rigid or flexible struts that support the
fins. Soft rays (usually just called “rays”) are seg-
mented, flexible and usually branched; the rays are
also bilaterally paired (this bilateral structure is evident
if the fish is cooked). Spinous rays (or fin “spines”) are
unsegmented, simple (unbranched) and pungent (stiff
and sharp pointed). In the ichthyological literature, the
fin spines are usually designated by Roman numerals
and the soft-rays by Arabic numerals: DIX,1 4 (meaning
that the dorsal fin has IX spines and 14 rays). The last
ray of the dorsal and anal fins of groupers is usually
split to its base and looks like two rays, but it is counted
as a single ray because it is supported by a single
pterygiophore.
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Saddle blotch - A dark saddle-shaped blotch on
the dorsal part of the body or caudal peduncle
(Fig. 5).

Serrate - With a series of small points (serrae)
like the teeth of a saw.

Snout-The part of the head in front of the eye (Fig. 3).

Spine - A sharp and stiff projection (see also
rays).

Spot -A colour mark which is eye-sized or
smaller, but larger than the size of the nostrils and
usually with a regular or distinct margin (Fig. 5).

Standard length - The straight line distance from
the tip of the snout to a vertical line passing through the
base of the caudal fin (taken to be the point of flexure
of the caudal fin) (Fig. 3).

Stripe - A narrow, oblique or horizontal colour
marking, less than an eye diameter in width (Fig. 5).

Supramaxilla -A small elongate bone lying
along the dorsal edge of the maxilla (Fig. 4).

Supraneural bones - Unpaired bones above the
neural spines of anterior vertebrae between skull
and origin of dorsal fin (Fig. 7). Also referred to as
predorsal bones.

Synonym - An alternate name given to a particular
species, genus, family etc. The oldest (senior) syno-
nym that is given to a species is usually considered
the valid (correct) scientific name for that species.

Thoracic -Pertaining to the thorax or chest
region below the pectoral-fin base and in front of the
pelvic fins.

Total length - The straight-line distance from the
tip of the anteriormost jaw to a vertical line passing
through the posterior tip of the longest caudal-fin ray

(Fig. 3).

Truncate - Cut square; a caudal fin with a
straight rear margin (Fig. 6).

Ventral - On or towards the lower part (under-
side) of fish.

Vertebrae - Bones of axial skeleton; divided into
2 sections, precaudal (abdominal) and caudal ver-
tebrae (Figs 7 and 8).

Vomer - A median bone which lies on the roof of
the mouth; often bears teeth (Figs 9 and 14).

1.5 Plan of the Catalogue

A classification of the Family Serranidae and a
diagnosis of the Subfamily Epinephelinae are given,
followed by remarks on the classification of groupers
(Subfamily Epinephelinae), glossary of technical
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terms and measurements, aids to identification of
groupers (keys to genera and species), and the
information by genus and species (arranged alpha-
betically by genus and species). Since most species
occur in only a single major region, the keys to
species of the largest genera (Cephalopholis,
Mycteroperca and Epinephelus) are divided into re-
gional keys to shorten them and make them easier to
use. Each genus account includes the type species
and generic synonyms. For genera with more than
one species, we also include a diagnosis and general
comments on the habitat, biology, distribution and
interest to fisheries of the included species. The infor-
mation pertaining to species is divided into the
following sections:

(1) Scientific Name: The reference to the original
description and type locality of the species is
given.

(2) Synonyms: Primary synonyms and alternate
combinations of generic and specific names are
listed.

(3) FAO Name: The FAO English name is con-
sidered the standard to be used for fishery
purposes. This should avoid confusion caused
by the existence of multiple names for the same
species or the same name for several species.
The FAO name is not intended to supplant the
use of local names, but rather to serve as a
worldwide reference. FAO French and Spanish
names are given for each species.

(4) Diagnostic Features: Distinctive characters of
the species are given as an aid for identification.
These diagnoses should be consulted to confirm
species identified using the illustrated key.

(5) Geographical Distribution: The general geo-
graphic range is given and illustrated on a map.
The map shading includes known areas of oc-
currence and intermediate areas where a
species is expected to be found.

(6) Flabitat and Biology: Information on habitat,
feeding preferences, age and growth, reproduc-
tion and behaviour is given for many species.

(7) Size: The maximum known size for each
species is given.

(8) Interest to Fisheries: General information on
the extent, type of fisheries and utilization is
given. Detailed catch statistics (landings) are not
available for all individual species.

(9) Local Names: Published local names are given.
A local name is often applied to several species.

(10) Literature: Recent references that contain im-
portant information are given.

(11) Remarks: Taxonomic details and information
that is not appropriate in the previous para-
graphs are included here.

click for next page
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2. SYSTEMATIC CATALOGUE

2.1 Diagnostic Features of the Subfamily Epinephelinae

FAO Names: En - Groupers, Hinds, Coralgroupers, Lyretails, Creole-fishes, Mutton hamlets, Spanish flag,
Leather bass; Fr - Mérous, Vielles, Vareches, Pavillion, Badéches, Croissant queues; Sp - Meros, Chemas,
Guasetas, Bandera, Cunas, Indio.

Diagnostic Features: Body robust or somewhat compressed, oblong-oval to rather elongate. Mouth with
small, slender, depressible teeth on jaws, vomer and palatines (Anyperodon lacks palatine teeth); distinct
canine teeth present at front of mouth in some species; no molars or incisiform teeth; maxilla exposed when
mouth is closed; supramaxilla well developed (rudimentary or absent in Paranthias). A single dorsal fin with
VII to Xl spines and 10 to 21 rays; anal fin with lll spines (inconspicuous in Plectropomus) and 7 to 13 rays
(the last dorsal- and anal-fin rays usually split to their base but counted as a single ray); caudal fin with 13
to 15 branched rays; pelvic fins with | spine and 5 branched rays; pelvic-fin insertion under or a little behind
pectoral-fin base; no scaly process (axillary scale) at base of pelvic fins. Edge of preopercle serrate (serrae
reduced in adult Cephalopholis and Plectropomus; opercle with 3 flat spines (upper and lowermost spines
often covered by skin and scales); upper edge of operculum free; gili membranes separate, joined to isthmus
far forward, with 7 branchiostega! rays. Anterior and posterior nostrils close together. Lateral line single.
Scales small, more than 78 oblique series from upper end of gili opening to caudal-fin base; lateral-line
scales separated, inconspicuous, smaller than surrounding scales and mostly covered by them; soft dorsal,
anal and caudal fins scaly. Vertebrae 10 precaudal and 14 caudal; first dorsal-fin pterygiophore with one
supernumerary fin spine and no separate distal element; supraneural bones 2 (1 in Plectropomus and
Saloptia) .

Larva with second dorsal-fin spine and pelvic-fin spines greatly elongate and serrate, a long serrate spine
at the angle of the preopercle, and a large melanophore on the caudal peduncle that migrates from the
ventral midline to a midlateral position early in development (Fig. 2).

The Subfamily Epinephelinae, as here constituted, comprises 15 genera: Aethaloperca, Alphestes, Anyperodon,
Cephalopholis, Cromileptes, Dermatolepis, Epinephelus, Gonioplectrus, Gracila, Mycteroperca, Paranthias,
Plectropomus, Saloptia, Triso, and Variola.

2.2 Notes on the Identification of Groupers

Grouper species are identified by their colour pattern and (or) a suite of morphological characters including
body shape (Fig. 3), configuration and size of the fins, the shape and relative size of the head and various
parts of the head and body; and the number of fin rays, scales and gili rakers. Except in large adults of some
species, the colour pattern of most groupers is usually distinctive enough to identify the particular species.
But one needs to be aware of the intraspecific variation in colour pattern for each species. Juveniles of some
species look completely different from adults of the same species. In species with dark spots, the spots
become smaller and more numerous with growth. And the colour pattern can often be altered in a few
seconds, depending on the mood of the fish. Many groupers have a “fright” or “stress” pattern of white
blotches or bars. Groupers from deep water are usually more reddish than fish of the same species that are
caught in shallow water. A few species (e.g. Mycteroperca rosacea) have a xanthic colour morph that is bright
yellow or orange-yellow. Post-mortem changes in colour pattern can obscure the normal pattern of the live
fish. The skin is usually blanched if a fish is in contact with the ground during or immediately after death.

Fin counts are usually done with a bright light shining through the fin, and the count of pectoral-fin rays on
those species with fleshy fins is usually easier to, do on the inner (medial) side of the fin. The last dorsal-
and anal-fin rays are split to their base but counted as a single ray.

Lateral-line scale counts are facilitated with the fish lying on its right side with its head pointing left, a bright
light directed at a low angle to the body surface. A jet of compressed air that can be directed through a large
hypodermic needle onto the lateral line is also useful.
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lllustrated Key to the Genera of Groupers

Dorsal-fin spines VI to VIII; lower edge of preopercle with 1to 3 enlarged spines pointing
anteroventrally (these spines are usually hidden by skin and scales, but they can easily be
detected by running a finger or probe along the preopercle edge; see Figs 16 and 17)........ —2

Dorsal-fin spines IX to Xl; lower edge of preopercle smooth (except for species of
Alphestes, which have a large spine at the angle, and a few species of Epinephelus with 1
to 4 small spines on the lower edge of preopercle) —4

Body depth 2.3 to 2.5 times in standard length; lateral-line scales 47 to 49; branched
caudal-fin rays 15 (Fig. 17) (western Atlantic) .......cccoiiiii e Gonioplectrus

Body depth 2.6 to 3.9 times in standard length; lateral-line scales 70 to 115; branched
caudal-fin rays 13 (Indo-Pacific) > 3

8 dorsaf-fin spines 47-49 lateral-line

body depth 2.3-2.5 times 15 braqched
in standard length caudal-fin rays
Fig. 17 Gonioplectrus

3a. Anal-fin spines strong, all Ill distinct; preorbital depth 0.2 to 0.5 times orbit diameter; head
length 2.5 to 2.6 times in standard length (Fig. 18) (western and central Pacific Ocean) ... Saloptia
3b. Anal-fin spines weak, not apparent without dissection; preorbital depth (of fish 20 to 100 cm
standard length) 0.7 to 2.0 times orbit diameter; head length 2.8 to 3.1 times in standard
length (Fig. 19) (INAO-PacCifiC)...cuuiiiiiiiiiie e Plectropomus
head length 2.5-2.6 times in standard length head length 2.8-3.1 times in standard length
fny
preorbital depth strong anal-fin spines preorbital depth anal-fin
0.2-0.5 times 0.7-2.0 times orbit spines weak
orbit diameter diameter
Fig. 18 Saloptia Fig. 19 Plectropomus
4a. Caudal fin deeply lunate or forked; dorsal-fin spines I X >5
4b. Caudal fin rounded, truncate or concave; dorsal-fin spines IX to X | > 6
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ba. Head small, its length 3.3 to 4.0 times in standard length; dorsal fin with IX spines and 17
to 21 rays (Fig. 20) (Atlantic and eastern Pacificoceans) ...................cccccoiiiiiien Paranthias

5b. Head length 2.5 to 2.8 times in standard length; dorsal fin with IX spines and 13 or 14 rays
(Fig. 271) (INAO-PaCIfiC) ..eeuun e e e e Variola

dorsal fin with 9 spinesand 17- 21 rays

head length 3.3-4.0 times in standard length' head length 2.5-2.8 times in standard length
Fig. 20 Paranthias Fig. 21 Variola

6a. No teeth on palatines; head and body elongate and markedly compressed, the body width 11
to 15% of standard length and contained 3 to 4 times in head length (Fig. 22) (Indo-Pacific) Anyperodon

6b. Palatines with teeth; body compressed in some species, but its width contained less than
3timesin head length ... -7

7a. Dorsal profile of head markedly concave; dorsal-fin spines X; rear nostrils in adults a long
vertical slit (Fig. 23) (Pacific and eastern Indian Ocean) ....................cccccnnn, Cromileptes

7b. Dorsal profile of head straight, convex or slightly concave; dorsal-fin spines IX or XI (rarely
X); rear nostrils round Or OBIONG ... - 8

profile of head
no teeth on concave
palatines Y

body width 3-4 nostrils a
times in head length slit
Fig. 22 Anyperodon Fig. 23 Cromileptes

8a. Large antrorse spine at corner of preopercle (covered by skin); snout short, less than or
equal to orbit diameter (Fig. 24) (eastern Pacific and western Atlantic) ........................... Alphestes

8b. No large antrorse spine on corner of preopercle (but there may be a few enlarged, ventrally
directed serrae there); snout longer than orbit diameter ... -9

snout length less than or
eaugl to orbit diameter

large spine at
preopercle

Fig. 24 Alphestes
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9a. Pectoral fins distinctly asymmetric, the fifth or sixth ray longest (Fig. 25); dorsal fin with IX
spines and 17 or 18 rays; caudal fin truncate (Fig. 26) (Indo-Pacific) ....................... Aethaloperca

9b. Pectoral fins symmetric or nearly so, the middle rays longest (Fig. 25); dorsal fin with IX
to XI spines and 12 to 21 rays; caudal fin rounded, truncate or emarginate ........................... - 10

dorsal fin with 9 spines and 17- 18 rays

caudal fin
truncate

pectoral fins asymmetric

pectoral fins symmetric pectoral fin

asymmetric |
Fig. 25 Fig. 26 Aethaloperca
10a. Dorsal-fin SPINES IX ... oo - 11
10b. Dorsal-fin spines X or XI (IX in one eastern Pacific sSpecCies) ............ccooeiiiiiiiii i - 12

11a. Caudal fin truncate; head small, its length 2.9 to 3.2 times in standard length; distal part of
maxilla of adults with a prominent step or hook-like process on lower edge (usually hidden by
upper lip); dorsal-fin membranes not incised between the spines (Fig. 27) (Indo-Pacific) ... Gracila

11b. Caudal fin more or less rounded (truncate in C. polleni); head length 2.2 to 3.1 times in
standard length; maxilla of adults with a knob or protuberance at lower rear corner (usually
hidden by upper lip); dorsal-fin membranes distinctly incised between the spines (Fig. 28)

rounded

(@11 3 OCEANS) ..ttt n et Cephalopholis
dorsal-fin membranes distinetly incised
maxilla with  dorsal-fin membranes not incised
step or caudal fin : i caudal
: 11 !
hook-like truncate wriri}alxlingb A _/ /( fin

process

head length 2.2-3.1 times in standard length

head length 2.9-3.2 times in standard length
Fig. 27 Gracila Fig. 28 Cephalopholis
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12a. Body deep and compressed, the depth distinctly greater than head length and contained
21 to 2.7 times in standard length; dorsal fin with XI spines and 18 to 21 rays (Fig. 29)......->13

12b. Body elongate, robust, to deep and compressed, the depth 2.3 to 4.1 times in standard
length, usually less than head length; dorsal fin with IX to XI spines and 12 to 19 rays
(Fig.30)

dorsal fin with 11 spines and 18-21 rays

body depth greater : body depth usually .
than head length Fig. 29 less than head length Fig. 30

13a. Body scales smooth; head length 2.5 to 2.8 times in standard length (Fig. 31) (eastern

Pacific, western Atlantic and western Indian Ocean).....cccccovceiiiiiiee i Dermatolepis
13b. Body scales ctenoid; head length 3.0 to 3.4 times in standard length (Fig. 32) (western
Pacific and eastern INdian O CEaN) ... i e Triso
head length 2.5-2.8 times in standard length head length 3.0-3.4 times in standard length

body scales body scales
smooth ctenoid
Fig. 31 Dermatolepis Fig. 32 Triso

14a. Anal-fin rays 7 to 10 (rarely 10); body depth at dorsal-fin origin usually more than depth at
anus; caudal fin usually rounded (truncate in some species, but rarely emarginate or

concave) (Fig. 33) (All 3 0CEANS) it Epinephelus
14b. Anal-fin rays 10 to 13; body depth at dorsal-fin origin not more than depth at anus; caudal
fin truncate, emarginate or concave (Fig. 34) (Atlantic and eastern Pacific Ocean) Mycteroperca
body depth at dorsal-fin origin caudal fin body depth at dorsal-fin origin CE£mdal fin truncatej
more than depth at anus usuaclilyd not more than depth at anus emarginate or
rounae

concave

S
.

7-10 anal-
tin rays .
Fig. 33 Epinephelus Fig. 34 Mycteroperca

10-13 anal-
tin rays

click for next page
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2.4 Information by genus and species

Aethaloperca Fowler, 1904 SERRAN Aethal
Aethafoperca Fowler, 1904:522; type species, Perca rogaa Forsskal, 1775, by original designation and
monotypy; proposed as a subgenus.

Synonyms: None.
Species: A single species widely distributed in the Red Sea and Indo-West Pacific region.

Remarks: The genus Aethaloperca is closely related to Cephalopholis and Gracila which also have IX
dorsal-fin spines and several trisegmental pterygiophores in the dorsal and anal fin. Smith-Vaniz et al. (1988)
discussed the relationships of these genera, and we agree with their decision to recognize Aethaloperca as
a valid genus. It differs from Cephalopholis and Gracila in the configuration of the pectoral and median fins
and in some cranial features (the anteriorly converging parietal crests and the well-developed median crest
on the frontals that extends to the rear edge of the ethmoidal depression). Aethaloperca also differs from
Gracila in the shape of the maxilla and in having a larger head and deeper body.

Aethaloperca rogaa (Forsskal, 1775) Fig. 35; PL. 1A SERRAN Aethal 1

Perca rogaa Forsskal, 1775:38 (type locality: Red Sea, Jeddah, Saudi Arabia).

Synonyms: Perca lunaris Forsskal; 1775:39 (type locality: Al Hudaydah [Yemen] and Jeddah). Cephalo-
pholis rogaa .

FAO Names: En - Redmouth grouper; Fr - Vielle roga; Sp - Cherna roga.

A RN Fig. 35 Aethaloperca rogaa
N (4.50 mm total length)

Diagnosis: Body deep and compressed, the depth greater than the head length and contained 2.1 to 2.4
times in standard length, the body width contained 2.3 to 2.8 times in the depth. Head length contained 2.5
to 2.7 times in standard length; interorbital area convex; dorsal head profile steep, straight or slightly concave
along the snout and distinctly convex from eye to dorsal fin; preorbital depth contained 6.5 to 9.2 times in
head length; preopercle finely serrate, the lower edge fleshy; subopercle and interopercle smooth or with
minute serrae; opercle with 3 flat spines, the middle one closer to the lower spine; upper edge of operculum
convex; rear nostrils round or oval, not much larger than front ones; maxilla reaches past eye; ventroposterior
corner of maxilla with a distinct bony protuberance; supramaxilla slender; small canines at front of jaws,
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none elsewhere; 2 to 4 rows of small slender teeth at side of lower jaw; palatine teeth present. Gill rakers
8 to 10 on upper limb, 15 to 17 on lower limb, the longest gill raker slightly longer than longest gill filaments.
Dorsal fin with IX spines and 17 or 18 rays, the fin origin over opercle; dorsal-fin membranes slightly incised
between the spines, the third or fourth spine longest; anal fin with III spines and 8 or 9 rays; middle dorsal-
and anal-fin rays elongate in adults, giving these fins an angular profile, with the rear margin almost vertical;
pectoral fins asymmetric, with 17 to 19 rays, the fifth or sixth ray longest; a well-developed scaly flap of skin
joining upper pectoral-fin rays to body; pelvic fins subequal to pectoral fins, reaching to or beyond anus;
caudal fin truncate, with 8 branched rays and 9 procurrent rays in upper part and 7 branched rays and 8
procurrent rays in lower part. Scales on body ctenoid, with auxiliary scales; lateral-line scales 48 to 54,
lateral-scale series 94 to 104. Pyloric caeca 10. Supraneural bones 2, not noticeably curved; dorsal and
anal fins with 3 or 4 trisegmental pterygiophores; rear edge of first dorsal-fin pterygiophore not excavated
for tip of third neural spine; epipleural ribs on vertebrae 1 to 10; cranium cuneiform, high posteriorly, with an
elevated supraoccipital crest continuous with a well-developed median crest on the frontals; parietal crests
convergent anteriorly, not reaching frontals; dorsolateral crests on frontals are approximately parallel, project
laterally and are medial to and separate from the postorbital processes; interorbital region of cranium
distinctly convex. Colour: Dark brown to black, occasionally with an orange cast, usually with a pale vertical
bar on side of abdomen; distal part of spinous dorsal fin dark orange to brownish red: inside of mouth, gill
cavity and upper jaw membranes reddish orange. Juveniles with a broad white posterior margin on caudal
fin and a narrow white margin on soft dorsal fin: Allen and Steene (1987) show a 30 cm total length juvenile
from the Maldives with a yellow-green spot on each body scale and the median fins with a pale bluish grey
margin posteriorly.

Geographical Distribution: Red ..
Sea to South Africa and east to the
Gilbert Islands (Kiribati) in the cen-
tral Pacific; Japan, Philippines,
Indonesia, Australia, Papua New
Guinea, Solomon Islands, Caroline
Islands, Palau, Thailand, India,
Pakistan, Persian Gulf, Gulf of °
Oman, and probably all of the tropi-
cal islands of the Indian Ocean
(although not yet found at Reunion
or Mauritius) (Fig. 36).

Habitat and Biology: Aetha-
loperca prefers well-developed
coral reefs in depths of 3 to at least
60 m. Usually seen in or near 20 50 30 00r  120° 1400 607 180°
caves and holes in the reef. Mor- Fig. 36
gans (1982) reported that small

fishes (including Pempheris sp., a common cave dweller) are the primary food of this species, and that it
also eats stomatopods (Pseudosquilla sp.). Preliminary data indicate that it spawns at any time of the year
and matures (females?) at a length of about 35 cm standard length (Morgans, 1982).

40°

Size: Maximum 60 cm total length.

Interest to Fisheries: An uncommon species, occasionally seen in markets. Caught with hook-and-line,
spear, and probably in traps.

Local Names: JAPAN: Kurohata; KENYA (Swahili): Chewa, Tewa; PALAU: Chubei; PHILIPPINES: Lapu-
lapung itim (Tagalog), Kubing (Visayan); SEYCHELLES: Matongo; SOUTH AFRICA: Redmouth rockcod,
Rooibek-kabeljou; TANZANIA (Swahili): Chewa, Tewa.

Literature: Schroeder (1980); Randall (1983); Randall and Ben-Tuvia (1983); Heemstra and Randall (1984,
1986); Kuronuma and Abe (1986); Katayama (1988); Winterbottom et al. (1989); Myers (1989); Randall and
Heemstra (1991).
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Alphestes Bloch and Schneider, 1801 SERRAN Alph

Alphestes Bloch and Schneider, 1801:236; type species, Epinephelus afer Bloch, 1793 by subsequent
designation of Jordan and Swain, 1885394.

Synonyms: Prospinus Poey in Gill, 1863:236; type species, Plectropoma chloropterum \Valenciennes in Cuv.
and Val., 1828 (= Alphestes afer) by monotypy.

Diagnostic Features: Small compressed groupers with large eyes, short snout, and coloration that
resembles their benthic habitat. Body depth less than head length and contained 2.3 to 3.1 times in standard
length, the body width contained 1.9 to 2.6 times in the depth. Head length contained 2.4 to 2.6 times in
standard length, the dorsal head profile nearly straight; snout length less than or subequal to orbit diameter;
preorbital narrow, its depth contained 18 to 26 times in head length; preopercle subangular, the posterior
edge distinctly serrate, with a large spine (usually hidden by skin) directed downward and forward at the
“angle”; rear nostrils round or oval, not much larger than front ones; ventral edge of maxilla smoothly curved
(no step or bony knob at posterior end); supramaxilla well developed; a pair of small canines (hidden by
lips) at front of both jaws; 3 to 5 rows of small slender teeth at side of lower jaw and similar but smaller teeth
on vomer and palatines. Dorsal fin with XI spines and 17 to 19 soft rays, the fin origin over opercle and in
front of vertical at upper end of pectoral-fin base, the membranes incised between the spines; anal fin with
Il spines and 9 rays; caudal fin rounded, with 8 branched rays and 7 procurrent rays in upper part and 7
branched rays and 7 procurrent rays in lower part. Midlateral-body scales smooth. Supraneural bones 2,
the posterior one approximately straight, about three-fourths length of first one and situated just anterior to
tip of second neural spine; no trisegmental pterygiophores; rear edge of first dorsal-fin pterygiophore not
excavated for tip of third neural spine; epipleural ribs on vertebrae 1 to 9; skull with well-developed cranial
crests, the frontoparietal crests parallel; no transverse wall on supraethmoid, which forms floor of pit between
end of frontals; medial process of epiotics produced, much longer than lateral process; interorbital width
less than vomer width.

Habitat and Biology: The mutton hamlets are shallow-water, crypticly coloured, secretive fishes that are
easily overlooked in their typical seagrass habitat. They are sedentary during the day, hiding in crevices or
lying among seaweed, and rely on their effective camouflage to escape detection. Sometimes they will even
lie on their side and partly cover themselves with sand. With their cryptic coloration and sedentary habitats,
they resemble scorpaenid fishes and can easily be approached or even touched. Mutton hamlets are
nocturnal predators feeding mainly on benthic crustaceans.

Geographic Distribution: The genus Alphestes is represented in the eastern Pacific and westem Atlantic oceans.
Interest to Fisheries: Because of their small size, the mutton hamlets are of little commercial importance.
Species: The genus comprises three species:

Alphestes afer: Western Atlantic and Caribbean Sea.
Alphestes immaculatus: Eastern Pacific
Alphestes multiguttatus: Eastern Pacific.

Remarks: Alphestes was regarded as a subgenus of Epinephelus by C.L. Smith (1971), who wrote,
“Although the dorsolateral (skull) crests are parallel to each other they are more similar to those of
Epinephelus than to those of Mycteroperca and the general aspect of the skull is clearly that of other species
of Epinephelus. The postocular skull process bears the same relationship to the crest that it does in
Epinephelus and is unlike that of Mycteroperca.” \We agree that the cranium of Alphestes afer is more similar
to the crania of western Atlantic species of Epinephelus than it is to any Mycteroperca species, but this
does not mean that Alphestes and Epinephelus are necessarily congeneric. Smith (1971) gave no diagnosis
for his (expanded) genus Epinephelus, nor did he mention any characters that might indicate its mono-
phyletic status. The large antrorse spine at the corner of the preopercle in Alphestes species does not
occur on any species of Epinephelus. The only other grouper with a single large antrorse spine at the corner
of the preopercle is Gonioplectrus hispanus; and it differs markedly from Alphestes in dorsal- and anal-fin
counts, development of opercular spines, maxilla shape, head shape, body shape, and cranial configura-
tion. Although Alphestes may be more closely related to Epinephelus than to any other genus, we believe
that the distinctive antrorse preopercle spine, head configuration (very short snout and narrow preorbital),
and smooth scales justify recognition of a separate genus for these three species. Johnson and Keener
(1984) described a distinctive feature of the late postlarvae (15 mm) and small juveniles (38 to 60 mm) of
Alphestes: the dorsal and lateral surfaces of the neurocranium from mid orbit to the nape are extremely
rugose. This condition was not seen in other grouper larvae that they examined and is further justification
for the recognition of Alphestes as a valid genus. The sedentary behaviour of Alphestes (see above) is also
unlike any other grouper known to us.
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1a.

1b.

2a:

2b.

Key to the Species of Alphestes:

Pectoral fins orange with distinct white spots, sometimes with faint dusky mottling but no
dark crossbars; depth of caudal peduncle 12 to 14% of standard length (for fish 12 to 21
cm standard length) (Fig. 37, Plate 1) (western Atlantic) ..........................l. A. afer

Pectoral fins pale, with dark crossbars formed by series of dark spots on the fin rays;
peduncle depth 10.6 to 12.0% of standard length ... - 2

caudal-peduncle depth 12-14% of standard length

white soots on
~ pectoral fin

Fig. 37 Alpestes afer

Pectoral fins with 7 or 8 irregular dark crossbars; body mottled and covered with black
specks; pectoral-fin rays 16 to 18; dorsal-fin rays 17 to 19; body depth 2.3 to 2.8 times in
standard length (Fig. 38) (eastern Pacific, Gulf of California to Peru, Galapagos Islands)
A. immaculatus

Pectoral fins with 5 or 6 broad dark crossbars; body with numerous small dark spots forming
horizontal dark streaks posteriorly and extending onto soft dorsal and caudal fins; pecto-
ral-fin rays 17 to 19; dorsal-fin rays 18 to 20; body depth 2.7 to 3.1 times in standard length
(Fig. 39) (eastern Pacific, Gulf of California to Panama) .................ccc.ccccooeeii.. A. multiguttatus

body depth 2.3-2.8 times in standard length 17-19 body depth 2.7-3.1 times in standard length 18-20

dorsal-fin
rays

dorsal-fin
rays

numerous dark spots
forming streaks

pectoral fin with 7-8 dark pectoral fin with 5-6 dark
crossbars and 16-18 rays crossbars and 17-19 rays

Fig. 38 Alphestes immaculatu Fig. 39 Alphestes multiguttatus
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Alphestes afer (Bloch, 1793) Fig. 40; PI. 1B SERRAN Alph 1

Epinephelus afer Bloch, 1793:12, Pl. 327 (type locality: “Guinea” [erroneous]).

Synonyms: Plectropoma chloropterum Valenciennes in Cuv. and Val., 1828:398 (type locality: Dominican
Republic and Martinique). Plectropoma monacanthus Muller and Troschel, 1848:665 (type locality: Bar-
bados). Epinephelus lightfooti Fowler, 1907:258 (type locality: Santo Domingo, Dominican Republic).

FAO Names: En - Mutton hamlet; Fr - Varech; Sp - Guaseta.

Fig. 40 Alphestes afer
(186 mm standard length)

Diagnostic Features: Body depth slightly less than head length, depth contained 2.4 to 3.1 times in standard
length (for fish 13 to 22 cm standard length); caudal-peduncle depth 12.0 to 14.0% of standard length. Eye
diameter greater than snout length, eye diameter contained 4.1 to 5.3 times in head length; preopercle rounded,
the posterior edge distinctly serrate with a large spine (usually hidden by skin) directed downward and forward
at the “angle.” Gill rakers 6 to 8 on upper limb, 16 or 17 on lower limb, 22 to 25 total. Dorsal fin with XI spines
and 17 to 19 rays; anal fin with Il spines and 9 rays; pectoral fins with 16 or 17 rays; caudal fin rounded. Scales
smooth: lateral-line scales 55 to 61; lateral-scale series 68 to 77. Colour: Head, body, and median fins
olivaceous or light brown, irregularly blotched, and barred with dark brown, and densely spotted with orange;
head, body, and all fins with scattered, small white spots; pectoral fins orange or yellow with faint brownish
reticulations.

Geographical Distribution: Western Atlantic: Ber-
muda, south Florida, Bahamas, Cuba, West Indies,
Panama, Venezuela, and southward to the state of
Sao Paulo, Brazil (Fig. 41). Boulenger’s (1895) rec-
ord of E. afer from the Falkland Islands is based on 2
the stuffed specimen reported by Gunther (1859);
this specimen probably came from Brazil and was
mislabelled or mixed up with specimens from the
Falklands. o

Habitat and Biology: See above under the genus
account. Thompson and Munro (1983) estimated the
number of eggs in 4 females to range from 157 51210 2¢°
223 706 per fish.

Size: Maximum total length about 33 cm.

120° 100° 80° 40°
Interest to Fisheries: Although common in the Carib-
bean area, the mutton hamlet is too small to be of much

commercial importance.
Local Names: BRAZIL: Garoupa-gato.
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Literature: Randall (1968); Smith (1971, in part, not the eastern Pacific specimens which are A. immacu-
latus); Figueiredo and Menezes (1980).

Remarks: Smith (1971) synonymized the eastern Pacific species Alphestes galapagensis Fowler, A. fasciatus
Hildebrand, and A. immaculatus Breder with the Atlantic species A. afer. We believe that these amphi-Ameri-
can populations are distinct species, as indicated by their different colour patterns and the greater depth of
the caudal peduncle in A. afer. The distinctive dark crossbars on the pectoral fins of A. immaculatus are
lacking in A. afer, and A. afer usually has 23 or 24 total gill rakers, whereas A. immaculatus has 20 to 22 gill
rakers. Furthermore, Johnson and Keener (1984) have shown that the dorsal- and pelvic-fin spines of larval
A. afer differ considerably in their distinctive ornamentation from the spines of A. immaculatus (which they
refer to as the Pacific population of A. afer). Also these authors concluded that the striking differences in
spine morphology suggest that these two populations are specifically distinct.

Alphestes immaculatus Breder, 1936 Fig. 42 SERRAN Alph 2

Alphestes immaculatus Breder, 1936:22, Fig. 9 (type locality: not stated in original description; Bahia San
Francisquito [Gulf coast of northern Baja California] is given on the label with the holotype, BOC 596,82 mm
standard length).

Synonyms: Alphestes galapagensis Fowler, 1944:342, fig. 186 (Chatham Island, Galapagos). Alphestes
fasciatus Hildebrand, 1946:163, fig. 36 (Lobos de Afuera Bay, Peru; holotype USNM 127950, 160 mm
standard length).

FAO Names: En - Pacific mutton hamlet; Fr - Varech pacifique; Sp - Guaseta pacifico.

Fig. 42 Alphestes immaculatus
Y (about 200 mm total length)

Diagnostic Features: Body depth less than or equal to head length, depth contained 2.3 to 2.8 times in
standard length (for fish 13 to 21 cm standard length); caudal-peduncle depth 10.6 to 12.0% of standard
length. Eye diameter subequal to snout length, contained 4.1 to 5.5 times in head length; preopercle
rounded, the posterior edge distinctly serrate, with a large spine (usually hidden by skin) directed downward
and forward at the “angle.” Gill rakers 5 to 7 on upper limb, 14 to 16 on lower limb, 20 to 22 total. Dorsal
fin with XI spines and 17 to 19 rays; anal fin with III spines and 9 rays; pectoral fins with 16 to 18 rays;
caudal fin rounded. Scales smooth; lateral-line scales 55 to 63, lateral-scale series 71 to 75. Colour: Head
and body marbled reddish brown, with obscure bars and small dark spots; 7 or 8 irregular transverse series
of small dark spots on pectoral fin; pale spots and blotches over all of head, body, and median fins.
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Geographical Distribution: Eastern tropical Pacific
from the northern Gulf of California to Peru and the
Galapagos Islands (Fig. 43).

Habitat and Biology: See above under the genus z-
account.

Size: Maximum total length about 30 cm.

Interest to Fisheries: None. o
Local Names: MEXICO: Guaseta.

Literature: Thomson et al. (1979 [as “Epinephelus
(Alphestes) afer’]); Hobson (1968 [as “Alphestes multi-
guttatus,” which is rare in the Gulf of Califomia and has
not been definitely recorded from Baja California]).

20°

120° 100° 80° 40°
Remarks: As indicated in the account of A. afer above, Fig. 43
we regard A. immaculatus as a valid species. When

Hildebrand described Alphestes fasciatus as a new species in 1946, he apparently was not aware of Fowler’s
description of A. galapagensis, which was published in 1944.

The original description of A. immaculatus Breder (1936) was based on a juvenile of 82 mm standard length
with an “almost uniform” colour pattern. The dorsal-fin soft-ray count of 17 for this holotype is one ray less than
any of the A. multiguttatus for which we have data (range 18 to 20, mean=19, n = 42) but it is within the range
of counts for A. immaculatus (range 17 to 19, mean = 18, n =29, 5 fish with a count of 17 dorsal-fin rays). The
holotype was collected at San Francisquito Bay in the northwestern Gulf of California, not the Galapagos, as
listed by C.L. Smith (1971). According to Thomson et al. (1979), the pacific mutton hamlet (“ Epinephelus afer")
is much more common than the rivulated mutton hamlet (A. multiguttatus) in the Gulf of California. Although
Thomson et al. (1979) correctly distinguish these two species on differences in colour pattern, their stated
differences in fin-ray counts appear to be mean values for each species (no range in counts is given for either
species).

Johnson and Keener (1984) described and illustrated the dorsal- and pelvic-fin spine morphology of the
larvae (as “Pacific E. afer”).

Alphestes multiguttatus (Giinther, 1867) Fig. 44 SERRAN Alph 3

Plectropoma multiguttatum Ginther, 1867:600 (type locality: Panama).
Synonyms: Epinephelus multiguttatus.

FAO Names: En - Rivulated mutton hamlet; Fr - Varech veiné; Sp- Guaseta rayado.

Fig. 44 Alphestes multiguttatus
(167 mm total length)
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Diagnostic Features: Body depth distinctly less than head length, depth contained 2.7 to 3.1 times in standard
length (for fish 13 to 20 cm standard length); caudal-peduncle depth 10.6 to 11.8% of standard length. Eye
diameter slightly greater than snout length, contained 4.3 to 4.7 times in head length; preopercle rounded, the
rear edge distinctly serrate with a large spine (usually hidden by skin) directed downward and forward at the
“angle.” Gill rakers 6 to 8 on upper limb, 14 to 16 on lower limb, 20 to 23 total. Dorsal fin with XI spines and 18
to 20 rays; anal fin with III spines and 9 rays; pectoral fins with 17 to 19 rays; caudal fin rounded. Scales smooth;
lateral-line scales 54 to 62; lateral-scale series 67 to 75. Colour: Head and body brownish, with small dark
spots forming horizontal streaks posteriorly and extending onto soft dorsal and caudal fins; pectoral fins pale,
with 5 or 6 broad, dark crossbars, which are darker and more distinct distally.

Geographlcal Distribution: Eastern tropical Pacific
from northern Gulf of California to Panama (Fig. 45).

Habitat and Biology: Presumably like that of the other
two species (see above under the genus account). 2
Johnson and Keener (1984) have described and illus-
trated the dorsal- and pelvic-fin spines of the larvae and
compared them with Alphestes immaculatus and A. afer.

Size: Maximum total length about 25 cm.

Interest to Fisheries: None.

Local Names: MEXICO: Pacific guaseta (Gulf of Cali-
fomia).

20°

Literature: Smith (1971); Thomson et al. (1979).

Anyperodon Gunther, 1859 SERRAN Anyper

Anyperodon Gunther, 1859:95; type species, Serranus leucogrammicus Valenciennes in Cuv. and Val., 1828
by monotypy.

Synonyms: None.
Species: A single species widely distributed in the Indo-West Pacific region.

Remarks: This distinctive monotypic genus is probably most closely related to Epinephelus, with which it
shares XI dorsal-fin spines and the absence of trisegmental pterygiophores; but it differs from Epinephelus
(and all other groupers) in its lacking teeth on the palatines. Anyperodon is also unique among groupers in
its elongate and markedly compressed head and body (body width 11 to 15% of standard length); there are
some other elongate groupers, but none of these are as compressed as Anyperodon.

Anyperodon leucogrammicus (Valenciennes, 1828) Fig. 46; PI. IC SERRAN Anyper 1

Serranus leucogrammicus Valenciennes in Cuv. and Val.,, 1828:347 (type locality: Seychelles).

Synonyms: Serranus micronotatus Ruppell, 1838:90 (type locality: Red Sea: Massaua [Mits'iwa] Ethiopia).
Serranus urophthalmus Bleeker, 1855a:310 (type locality: Indonesia: Batu Archipelago).
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FAO Names: En - Slender grouper; Fr - Mérou élégant; Sp - Mero eleganre.

JUVENILE

Fig. 46 Anyperodon leucogrammicus
(adult 294 mm standard length, juvenile about 75 mm total length)

Diagnostic Features: Body and head elongate and markedly compressed, the depth distinctly less than
head length and contained 3.1 to 3.7 times in standard length (for fish 10 to 40 cm standard length), the
body width contained 2.3 to 2.8 times in the depth. Head pointed, its length contained 2.3 to 2.5 times in
standard length; interorbital region narrow, slightly concave, flat or slightly convex; dorsal head profile almost
straight; preorbital narrow, its depth contained 14 to 17 times in head length; snout distinctly longer than
eye; preopercle rounded, finely serrate, the lower serrae only slightly enlarged, the lower edge fleshy; ventral
edge of interopercle with a shallow indentation; opercular spines small, the upper edge of operculum
distinctly convex; diameter of posterior nostrils about twice that of anterior nostrils; maxilla reaches well past
eye, the exposed part covered with tiny cycloid scales; no bony process on rear end of maxilla; supramaxilla
well developed; no teeth on palatines; canines at front of jaws rudimentary or absent; teeth at sides of lower
jaw subequal, in 2 or 3 irregular rows. Gili rakers 7 to 9 on upper limb, 14 to 17 on lower limb, the longest
gili raker subequal to longest gili filaments. Dorsal fin with X| spines and 14 to 16 rays, the fin origin over
the opercle, the membranes distinctly incised between the spines; anal fin with |ll spines and 8 or 9 rays;
soft dorsal and anal fins rounded; pectoral and pelvic fins small, subequal, their length contained 1.9 to 2.4
times in head length; pectoral fins thin, transparent and symmetrical; pelvic fins not reaching anus; caudal
fin rounded, with 8 branched rays and 10 procurrent rays in upper part and 7 branched rays and 9 procurrent
rays in lower part. Midlateral-body scales ctenoid, with auxiliary scales; lateral-line scales 61 to 72;
lateral-scale series 106 to 125. Supraneural bones 2, the posterior one curving forward and situated dorsal
to tip of first neural spine; no trisegmental pterygiophores; rear edge of first dorsal-fin pterygiophore deeply
excavated for tip of third neural spine; epipleural ribs on vertebrae 1 to 10; cranium low, the greatest height
about 3 times in its length; parietal and median supraoccipital crests inconspicuous, not reaching frontals;
frontals with an anterior median depression for reception of the tips of the ascending processes of the
premaxillae. Colour: Adults greenish to brownish grey with numerous orange-red spots on head, body,
dorsal fin, and basally on caudal fin; 4 longitudinal whitish bands or series of streaks often visible on
postorbital head and body; membranes of soft dorsal, anal, and caudal fins clear. Juveniles (less than 8 cm
total length) with longitudinal, dark-edged, pale bluish grey stripes on a gold background; a blue-edged black
spot (or double spot) at base of caudal fin and in dorsal fin; an elongate, blackish spot often present on each
side of snout in front of nostrils.

click for next page
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Geographical Distribution: Red Sea to Mo-
zambique and east to the. Marshall Islands,
Samoa, and the Phoenix islands; Japan, Phil-
ippines, Indonesia, Australia, Papua New
Guinea, and probably all of the islands of the
tropical Indian Ocean (Fig. 47).

Habitat and Biology: Anyperodon is a coral-
reef species usually found on protected reefs
in depths of 5 to 80 m. Adults are primarily
piscivorous. According to Randall and Kuiter
(1989) the distinctive blue and gold striped
juveniles are mimics of the wrasse, Haii-
choeres purpurescens (Bloch and Schneider,

1801) and related species with a similar colour n
pattern. These wrasses feed on micro-inver- Fig. 47
tebrates (much smaller than the food of

like-sized Anyperodon), and this mimetic association presumably allows Anyperodon (in the guise of a harmless
wrasse) to approach the small fishes and crustaceans on which it feeds.

Size: Maximum total length at least 52 cm.

Interest to Fisheries: Often seen in markets but not plentiful enough to be of commercial importance.
Caught with hook-and-line, spear, and probably in traps.

Local Names: KENYA (Swahili): Chewa, Tewa; PAPUA NEW GUINEA: Balala; PALAU: Choloteachl; SEY-
CHELLES: Cheval du bois; SINGAPORE: Kerapu; TANZANIA (Swahili): Chewa, Tewa.

Literature: Morgans (1982); Randall and Ben-Tuvia (1983); Heemstra and Randall (1984,1986); Katayama
(1988); Allen and Steene (1987); Myers (1989); Winterbottom et al. (1989); Randall and Heemstra (1991).

Cephalopholis Bloch and Schneider, 1801 SERRAN Cephal

Cephalopholis Bloch and Schneider, 1801:311; type species, Cephalopholis argus Bloch and Schneider, 1801
by monotypy).

Synonyms: Enneacentrus Gili, 1866:105; type species, Serranus ouatalibiValenciennes in Cuv. and Val.,
1828 (= Cephalopholis fulva) by original designation. Petrometopon Gili, 1866:105; type species, Serranus
guttatus Poey (a subsequent identification apparently based on Perca guttatus (non Linnaeus): Btoch, 1792
(= Cephalopholis cruentata) by original designation).

Diagnostic Features: Body oblong, robust, not strongly compressed, the depth contained 2.0 to 3.2 times
in standard length, the body width contained 1.9 to 2.6 times in the depth. Head length contained 2.2 to 3.1

times in standard length. Interorbital area flat to slightly convex; snout distinctly longer than eye diameter;

preorbital depth contained 8 to 13 times in head length; preopercle rounded, finely serrate, but without
enlarged serrae at the “corner” and no antrorse spines on lower edge; ventral edge of interopercle may be
finely serrate posteriorly, but there is no broad indentation; upper edge of operculum distinctly convex;

anterior and posterior nostrils subequal; jaws with small canines at the front; teeth present on palatines;

maxilla of adults with a distinct bony knob on the ventroposterior corner; supramaxilla well developed. Dorsal
fin with IX spines and 13 to 17 rays, the fin origin over rear part of opercle and the fin membranes distinctly
incised between the spines; no dorsal-fin spines or rays elongated; anal fin with Il spines and 7 to 10 rays;

soft dorsal, and anal fins rounded; pectoral fins symmetrically rounded, the middle rays longest; caudal fin
rounded or convex posteriorly (truncate in C. polleni), with 8 branched rays and 6 to 9 procurrent rays in
upper part and 7 branched rays and 6 to 9 procurrent rays in lower part. Midlateral-body scales ctenoid.
Supraneural bones 2, the posterior one straight or curved posteriorly, much smaller than the first one and

situated just anterior to or above tip of second neural spine; dorsal fin with the last 4 to 7 pterygiophores
trisegmental; anal fin with 3 to 5 trisegmental pterygiophores; rear edge of first dorsal-fin pterygiophore
slightly to deeply excavated for tip of third neural spine; epipleural ribs on vertebrae 1to 9 (except C. sonnerati
and C. igarashiensis with epipleurals on vertebrae 1to 10); cranium distinctly narrowed at interorbital region,

the least interorbital width subequal to the vomer width and half or less than half of the width at lateral

ethmoids; frontals separated anteriorly by the supraethmoid; no median crest on frontals; medial and lateral
processes of epiotics subequal; parasphenoid straight or nearly so.
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Habitat and Biology: Most species of Cephalopholis are secretive groupers seen hiding in or near coral reefs.
Although some species (C. boenak, C. cyanostigma, C. formosa, C. microprion and C. oligosticta) are often seen
in silty areas, most species of Cephalopholis prefer clear-water environments, from tidepools out to depths of 200 m.

Geographical Distribution: The genus is represented in all three major oceans, including both sides of
the Atlantic, but it has not yet been found in the Mediterranean Sea.

Interest to Fisheries: Some species of Cephalopholis are abundant in certain areas and undoubtedly
represent a significant source of protein for local people; but most species are of little commercial importance,
because of their small size.

Species: The genus Cephalopholis compries 22 species: two in the western Atlantic (C. fulva and C. cruentata),
two in the eastern Atlantic (C. nigri and C. taeniops), one in the eastemn Pacific (C. panamensis), and 17 in the Red
Sea plus Indo-Pacific region (C. aitha, C. argus, C. aurantia, C. boenak, C. cyanostigma, C. formosa, C. hemistiktos,
C. igarashiensis, C. leopardus, C. microprion, C. miniata, C. oligosticta, C. polleni, C. sexmaculata, C. sonnerati, C. spiloparaea,
and C. urodeta).

Remarks: Jordan and Evermann (1905) resurrected the genus Cephalopholis from the synonymy of Epinephelus
(=“Serranus”) where it had lain dormant since its original description by Schneider in 1801. Cephalopholis was
widely used as a valid genus until C.L. Smith (1971) demoted it to subgeneric status, but in subsequent publications
(Smith, 1978, 1981) he again recognized Cephalopholis as a valid genus. Recognition of Cephalopholis as either
a genus or subgenus is a moot point, and (as pointed out by Smith-Vaniz et al., 1988) the monophyly of this genus
has yet to be demonstrated. Nevertheless, Cephalopholis is a convenient taxon that is readily separable from other
genera of groupers. Species of Cephalopholis have only IX dorsal-fin spines, whereas species of Alphestes,
Dermatolepis, Mycteroperca, Triso, and Epinephelus have XI dorsal-fin spines (except for 3 species of Epinephelus
which have X dorsal-fin spines and E. acanthistius of the eastern Pacific which has only IX dorsal-fin spines).
Another useful generic character separating Cephalopholis and Epinephelus may be the presence of 3 to 6
trisegmental ptetygiophores in the dorsal fin of Cephalopholis species (radiographs of 21 species examined,
including C. igarashiensis and C. polleni). All of the Epinephelus that we have x-rayed (48 spp.) have only
bisegmental pterygiophores (the middle piece being fused with the proximal element) supporting the dorsal- and
anal-fin rays. Although only a few larvae of each genus are known, Leis (1986) has found that preflexion larvae
of at least 6 species of Cephalopholis have a ventral series of 15 to 23 small melanophores on the tail. In
postflexion larvae, the ventral melanophores are reduced to 1 to 4 and shift to a midlateral position on the
peduncle. By contrast, Epinephelus preflexion larvae of at least 7 species have a single large ventral
melanophore on the tail, and this shifts to the midlateral position on the peduncle in postflexion larvae. Differences
between Cephalopholis and the other genera with species having IX dorsal-fin spines are discussed under those
genera. According to C.L. Smith (1966) the genus Menephorus Poey, 1871 (type species, Serranus dubius Poey,
1860) was based on a specimen that appears to be a hybrid of Paranthias furcifer and Cephalopholis fulva.
The genera Uriphaeton Swainson, 1839 and Phaetonichthys Bleeker, 1874 were based on the spurious species,
Uriphaeton microleptes Swainson, 1839 and Serranus phaeton VValenciennes, 1828 respectively; and these two
species are objective synonyms based on the hoax specimen (MNHN 7173) concocted from the body of a
Cephalopholis and the tail of a cornetfish (Fistularia).

Key to the Western Atlantic Species of Cephalopholis

1a. Caudal fin well rounded; anal-fin rays 8; pectoral-fin rays 16; head, body, and fins pale
grey, brown, or olive green, covered with orange-brown or reddish spots; 4 distinct spots,
which can change rapidly from black to white or back again, on body at base of dorsal fin
(Fig. 48, Plate II) (Caribbean, Gulf of MexiCO) ...........cc.ooiiiiiii C. cruentata

caudal fin

spots which can change from AAA
rounded

black to white and back again™S=e__]

gt Y

By EY S
2.5 &
)
Bgh B g

8 anal-fin rays

e
16 pectoral- Fig. 48 Cephalopholis cruentata

fin rays
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1b. Caudal fin convex posteriorly with sharp corners; anal-fin rays 9; pectoral-fin rays 17 to 19;
two small black spots on top of caudal peduncle and another two at tip of lower jaw (Fig. 49,
C. fulva

Plates II and III) (Caribbean, Gulf of Mexico, southern Brazil) ....................................
2 black spots on caudal peduncle

caudal fin

/ convex

2 black spots at
tip of lower jaw

17-19 pectoral-fin rays

9 anal-fin rays

Fig. 49 Cephalopholis fulva

Key to the Eastern Atlantic Species of Cephalopholis

Body dark brownish, with 3 or 4 indistinct dark bars posteriorly; anal-fin rays 8; lateral-line

1a.

scales 45 to 50 (Fig. 50) (from Senegal to ANgola) ..........ccoooiiiiiiiii

1b. Head, body, and median fins reddish orange, covered with small blue spots: anal-fin rays
9 or 10; lateral-line scales 68 to 72 (Fig. 51, Plate V) (from West Sahara to Angola) .. C. taeniops

68-72 lateral-line scales small blue spots

45-50 lateral-line scales 3-4 dark bars posteriorly

4

8 anal-fin rays 9-10 anal-fin rays

Fig. 51 Cephalopholis taeniops

Fig. 50 Cephalopholis nigri

Key to Indo-Pacific and Red Sea Species of Cephalopholis:

1a. Caudal fin truncate to slightly emarginate; head small, 2.7 to 3.15 times in standard length;
head and body with alternating stripes of blue and orange-yellow (Fig. 52, Plate 1V)

(islands of the west-central Pacific and Indian Ocean) .....................ccoiiiiii il C. polleni

Caudal fin rounded; head length 2.2 to 2.7 times in standard length; colour pattern not of
...................................................................... - 2

2b.
alternating stripes of blue and orange-yellow

caudal fin
truncate

head length 2.7-3.15
times in standard length

blue and yellow stripes
on head and body

y \
Fig. 52 Cephalopholis polleni
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2a. Body depth 2.0 to 2.4 times in standard length; body width 2.3 to 2.6 times in body depth;
head and body red with yellow bars; pelvic-fin tips black; juveniles with large black spot in
dorsal fin (Fig. 53, Plate III) (west-central Pacific) ................cccooooiiii i, C. igarashiensis
2b. Body depth 2.3 to 3.2 times in standard length; body width 1.9 to 2.4 times in body depth;
COIOUN MO @S 1N 28 ..o e e e e e e -3
~ body depth 2.0-2.4 body width 2.3-2.6
times 1n standard length times in body depth

3a.

3b.

4a.

4b.

ba.

5b.

JUVENILE

v yellow bars on head and body
Fig. 53 Cephalopholis igarashiensis

Pelvic fins short, 2.3 to 2.45 times in head length; pectoral-fin rays 15 or 16 (rarely 16);
dorsal-fin rays 14; anal-fin rays 8; colour generally reddish brown with an indistinct dark
blotch basally on pectoral fins (Fig. 54, Plate 1) (Indonesia, Philippines, and New Guinea)...C. aitha

Pelvic-fin length 1.5 to 2.35 times in head length; pectoral-fin rays 15 to 20 (rarely 15);
dorsal-fin rays 14 to 17; anal-fin rays 8 to 10; colournotasin3a ......................ccoee >4

indistinct dark blotch on pectoral-fin base 14 dorsal-fin rays

pelvic-fin length 8 anal-fin rays

232 'fle Sng,[r}rlles in head 15-16 pectoral-fin rays

Fig. 54 Cephalopolis aitha

Anal-fin rays usually 8; colour generally brown to dark brown .......................c =5

Anal-fin rays 9 (rarely 10); colour generally red, orange or yellow (except C. argus and

some C. urodeta Or C. SOMNEIA) ...................c.oiiiiuiiii i e -8
Small dark spots or dark-edged pale blue spots on head and/or body (except juveniles of
C. cyanostigma, which are dark brown with bright yellow median fins) ............................... =6

Nos mall dark spots or blue ocellion head orbody .................ooi - 7
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6a. Dorsal-fin rays usually 15; lateral-scale series 84 to 98; pectoral-fin length contained 1.4
to 1.6 times in head length; dark-edged blue spots only on head and anteriorly on body
(Fig. 55, Plate III) (Andaman Sea, Philippines, and Indonesia to New Caledonia and Great
B er REE ) oo C. microprion

6b. Dorsal-fin rays usually 16; lateral-scale series 92 to 106; pectoral-fin length 1.5 to 1.8 times
in head length; blue ocelli on head, body, and basally on median fins (Fig. 56, Plate II)
(Andaman Sea, Gulf of Thailand, Indonesia, Philippines, northern Australia, and New
BN o C. cyanostigma

pectoral-fin length 1.4- pectoral-fin length 1.5- lateral - scale

1.6 times in head length lateral-scale serics 84-98 1.8 times in head length ~ series 92-106 16 dorsal-fin rays

15 dorsal-fin rays

blue ocelli on head
body and fins

blue ocelli on head
and anteriorly on

body  Fig. 55 Cephalopholis microprion Fig. 56 Cephalopholis cyanostigma

7a. Pectoral fins short, their length contained 1.5 to 1.8 times in head length; colour generally
brown or yellowish brown, with dark blue lines on head, body and fins (Fig. 57, Plate II)
(west coast of India to western PacifiC) ... C. formosa

7b. Pectoral fins 1.3 to 1.6 in head length; body brown, usually with 7 or 8 dark bars; no blue
lines on head or body; fins dark brown, with a pale blue line at corners of caudal (Fig. 58,

Plate II) (Indo-West PaCifiC) ..........ooiiiiiii e C. boenak
pectoral-fin length 1.5-1.8 blue lines on head, pectoral-fin length 1.3-1.6
times in head lengt body and fins times in head length

7-8 dark bars

N

Fig. 57 Cephalopholis formosa Fig. 58 Cephalopholis

' boenak

8a. Dorsal-fin rays 15 to 17; lower-limb gill rakers 17 to 19; auxiliary scales present on body;
colour dark brown, covered with small dark-edged blue ocelli; 5 or 6 pale bars often visible
on rear half of body (Fig. 59, Plate I) (Red Sea and Indo-Pacific) ................................. C. argus

8b. Dorsal-fin rays usually 14 or 15; lower-limb gill rakers 13 to 16; no auxiliary scales on body
SCalEs; COIOUN NO @S 1N Ba ... e -9

covered with blue ocell

/
17-19 lower-limb
gill rakers
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9a. Ventral edge of preopercle serrate; colour orange-red in life with widely scattered pale blue

spots on body and fins and elongate spots or short lines on head (Fig. 60, Plate IV) (Red
T ) PSSR C. oligosticta

9b. Ventral edge of preopercle smooth and usually covered by skin (except C. sonnerati with
a few serrae posteriorly); colournotas in 9a ... — 10

blue spots on body
and fins, elongate on

head

orange-red in life

ventral edge of
preopercle serrate

Fig. 60 Cephalopholis oligosticta

10a. Lateral-line scales 66 to 80; lateral-scale series 115 to 134; pectoral-fin rays 18 to 20; body
depth 2.3 to 2.8 times in standard length; colour generally red to reddish brown (juveniles
and some adults may be dark purple or brown) with widely scattered whitish blotches
(Indian Ocean) or generally brownish, covered with small dark red to reddish brown spots

and irregular white blotches (Pacific) (Fig. 61, Plate V) (tropical Indian Ocean and Pacific)
C. sonnerati

10b. Lateral-line scales 45 to 68; lateral-scale series 79 to 121; pectoral-fin rays 16 to 19; body
depth 2.6 to 3.5 times in standard length; colournotasin10a ...............ccooiiii i — 11

body depth 2.3-2.8 times 66-80 lateral-line scales

in standard length lateral-scale series 115-134

. 18-20 ectoral-fin rays
Fig. 61 Cephalopholis sonnerati

11a. Lateral-line scales 54 to 68; caudal fin blackish red, the corners broadly red, each set off by
an oblique white stripe; pectoral fins red, shading to orange-yellow distally (Pacific); or caudal

and pectoral fins uniformly blackish (Indian Ocean) (Fig. 62, Plate V and VI) ............... C. urodeta
11b. Lateral-line scales 45 10 56; colour NOt @S iN 11 @ «o.vvvvveeee oo — 12
54-68 Iatcral-line scales caudal fin blackish red 54-68 lateral-lint scales

with red corners

caudal fin
black

oblique white i
stripes pectoral fins black

pectoral fins red
PACIFIC OCEAN Fig. 62 Cephalopholis urodeta INDIAN OCEAN
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12a. Lateral-scale series 79 to 88; head length 2.2 to 2.4 times in standard length; dark brown
saddle spot on caudai peduncle, followed by a smaller spot; oblique dark streak on caudal
fin (Fig. 63, Plate III) (Indo-PacifiC) ..o C. leopardus

12b. Lateral-scale series 90 to 121; head length 2.3 to 2.6 times in standard length; colour not
= L= T o - T 13

13a. Dorsal-fin rays usually 14; caudal fin and rear part of dorsal and anal fins blackish;
numerous small blue ocelli on lower part of head and body, but few dorsally (Fig. 64, Plate
III) (Red Sea to Persian Gulf and Pakistan) ..................cccooiiiiiiii e, C. hemistiktos

13b. Dorsal-fin rays usually 15; median fins not blackish; small blue spots, if present, uniformly
distributed on head and body ..., - 14

head length 2.2-2.4 times in standard length oblique streak

on caudal fin caudal fin blackish

lateral-scale
serial 79-88

blue ocelli
dark spot on caudal peduncle  ventrally

Fig. 63 Cephalopholis leopardus Fig. 64 Cephalopholis hemistiktos
14a. Head, body, and fins coveredwith small blue ocelli ... - 15
14b. No blue spots on head, body, O fiNS ........c.oviiiie oo, - 16

15a. Body with 4 or 5 quadrangular dark brown or black blotches along base of dorsal fin, another
faint blotch on nape and 2 smaller ones on peduncle (blotches sometimes merging with
dark red vertical bars); most specimens with dark-edged blue lines radiating from eyes

(Fig. 65, Plate IV) (Red Sea and Indo-Pacific) ............ccccooiiiiiiiiiii C. sexmaculata
15b. No dark blotches dorsally on body; no blue lines radiating from eyes (Fig. 66, Plate IV)
(Red Sea and INdo-PacifiC) ..........coooiiii e, C. miniata
4-5 quadrangular dark blotches at dorsal-fin base no dark blotches at dorsal-fin base

T
no bleu lines

radiating from
head

most specimens

with blue lines
radiating from eye

Fig. 65 Cephalopholis sexmaculata Fig. 66 Cephalopholis miniata
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16a. Edge of subopercle and interopercle distinctly serrate; pelvic fins usually reaching anus,
pelvic-fin length 1.6 to 2.0 times in head length; colour generally orange-yellow to orange-
red or golden, with red to orange dots on head and dorsally on body (Fig. 67, Plate 1)
QLo Lo Tt er= TeT ) 3 PSR SU PR C. aurantia

16b. Subopercle and interopercle usually smooth (rarely with a few small serrae); pelvic fins not
reaching anus, pelvic-fin length 1.9 to 2.2 times in head length; colour reddish orange,
mottled with dark red or brownish red (Fig. 68, Plate V) (Indo-Pacific)......c.cccecvvvrrnnnncn. C. spiloparaea

pelvic-fin length 1.6-2.0 times in head length pelvic-fin length 1.9-2.2 times in head length

subopercle and

edge of subopercle interopercle smooth
and interopercle
serrate
Fig. 67 Cephalopholis aurantia Fig. 68 Cephalopholis spiloparaea

click for next page
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Cephalopholis aitha Randall and Heemstra, 1991 Fig. ee; Pl ip SERRAN Cephal 22

Cephalopholis aitha Randall and Heemstra, 1991:29, pi. 1c, figs 5-6 (type locality: Nagada Harbor, Madang,
Papua New Guinea).

Synonyms: None.

FAO Names: En - Rusty hind; Fr - Vielle rouillé; Sp - Cherna herrumbrosa.

B Fig. 69 Cephalopholis aitha
(125 mm standard length)

Diagnostic Features: Body depth contained 2.5 to 2.9 times in standard length. Head length contained
2.1 to 2.3 times in standard length; preopercle rounded, the posterior edge finely serrate, the lower edge
fleshy; upper edge of operculum very convex; maxilla extends past eye; teeth noticeably large. Gili rakers
8 to 9 on upper limb and 16 to 19 on lower limb. Dorsal fin with 1x spines and 14 rays; anal fin with 111 spines
and 8 rays; pectoral-fin rays 15 or 16; pelvic-fin length contained 2.3 to 2.45 times in head length.
Midlateral-body scales ctenoid; lateral-line scales 46 to 49; lateral-scale series 82 to 99. Colour: Reddish,
the edges of dorsal body scales dark brown; snout dark brown; postorbital head with pale blue network; pale

blue line along rear edge of orbit; upperjaw and cheeks with scattered pale blue dots and short lines; fins
reddish; margin of soft-dorsal, anal, and caudal fins

pale bluish.

Geographic Distribution: Papua New Guinea, In-
donesia (Sulawesi, Flores), and the Philippines
(Fig. 70).

Flabitat and Biology: C. aitha has been found in
protected or silty reef areas at depths of 5 to 33 m.

Size: Attains 14 cm standard length.

Interest to Fisheries: None.

Local Names:

Literature: Randall and Heemstra (1991).

100° 120° 140° 160° 180°

Fig. 70
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Cephalopholis argus Bloch and Schneider, 1801 Fig. 71; Pl IE SERRAN Cephal 9

Cephalopholis argus Bloch and Schneider, 1801:311, pt. 61 (type locality: East Indies).

Synonyms: Bodianus guttatus Bloch, 1790:36, pi. 224 (type locality: “Japan”; preoccupied in Epinephelus
by Perca guttata Linnaeus, 1758; placed on Official List of Rejected and Invalid Specific Names in Zoology
[International Commission on Zoological Nomenclature, 1987, Opinion 14391). Bodianus jacob-evertsen
Lacepéde, 1802:296 (in part). Serranus myriaster Valenciennes in Cuv. and Val., 1828:365 (type locality:
Bora Bora). ?Serranus immunerur Thiolliere, 1857:144 (type locality: Woodlark Island).

FAO Names: En - Peacock hind; Fr - Vielle la pruda; Sp - Cherna pavo real.

Fig. 71 Cephalopholis argus
(216 mm standard length)

Diagnostic Features: Body depth distinctly less than head length, body depth contained 2.7 to 3.2 times
in standard length (for fish 10 to 40 cm standard length). Head length contained 2.4 to 2.7 times in standard
length: eye small, its diameter distinctly less than snout length; interorbital area flat to slightly convex;
preopercle rounded, finely serrate in young, virtually smooth in large adults, the lower edge fleshy;
subopercle and interopercle smooth, maxilla scaly, reaching well past eye. Gili rakers 9 to 11 on upper limb,
17 to 19 on lower limb, the rudimentary rakers on lower limb difficult to distinguish from intercalated bony
plates. Dorsal fin with IX spines and 15 to 17 rays, the membranes indented between the spines; anal fin
with 11l spines and 9 rays; pectoral-fin rays 16 to 18; pectoral fins clearly longer than pelvic fins, pectoral-fin
length contained 1.4 to 2.0 times in head length; pelvic fins not reaching anus, their length contained 1.9 to
2.4 times in head length; caudal fin well rounded. Lateral-body scales ctenoid, with a few auxiliary scales
in adults; lateral-line scales 46 to 51; lateral-scale series 95 to 110. Colour: Dark brown, covered with small
black-edged blue ocelli; often with 5 or 6 pale bars on rear part of body and a large pale area over the chest;
posterior margin of median fins usually with a narrow white edge; distal part of pectoral fins sometimes
maroon brown; triangular membranes at
tips of dorsal-fin spines orange-gold.

Geographical Distribution: C. argus is
the most widely distributed of the grouper-
s, occurring from the Red Sea to South
Africa and east to French Polynesia and
the Pitcairn group, including northern Aus-
tralia, Lord Howe Island, and Japan.
Recently introduced to the Hawaiian Is-
lands (Fig. 72).

Habitat and Biology: A common tropical
species found in a variety of coral reef
habitats from tide pools to depths of at
least 40 m. In the Gulf of Agaba, C. argus Fig. 72
is found in social units comprising up to

40° 60° 80° 100° 120° 140° 160° 180° 160° 140° 120°
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12 adults, including one dominant male. Each group occupies a specific area (up to 2 000 m?) that is
defended by the territorial male and subdivided into secondary territories, each inhabited by a single female
(Shpigel and Fishelson, 1989b, 1991). The preferred habitat of C. argusis the 1 to 1 0 m reef zone. Primarily
(75 to 95%) piscivorous, C. argus has been blamed for numerous cases of ciguatera in the Pacific region.
In the Red Sea, Shpigel and Fishelson (1989a) found that this species feeds mainly in the early morning
and late afternoon; but at Madagascar (Harmelin-Vivien and Bouchon, 1976), it appears to feed more at
night.

Size: Maximum total length 55 cm.

Interest to Fisheries: This common and widespread species is important to artisanal fisheries throughout
the Indo-West Pacific region. Caught with hook-and-line, spear, and with traps.

Local Names: COMORO ISLANDS: Shenbandro; INDIA: Balufana (Lakshadweep Islands); JAPAN: Aonome-
hata; KENYA: Chewa (Swahili); MADAGASCAR: Alovo; MAURITIUS: Vielle cuisnier; PALAU: Mengardelucheb,
Mengardeluu, Mardelucheb; SEYCHELLES: Vielle cecille; SINGAPORE: Kerapu bunga; SOMALIA: Summan,
Mushenzi; TAHITI: Roi; TANZANIA: Chewa (Swahili).

Literature: Randall and Brock (1960); Morgans (1982); Randall and Ben-Tuvia (1983); Heemstra and
Randall (1984, 1986); Myers (1989); Randall and Heemstra (1991).

Remarks: C. argus has been confused with C. cyanostigma, which has a generally similar colour pattern
of small blue ocelli on a dark brown or reddish background. C. cyanostigma differs in having the pectoral
fins yellow-orange at least distally, with a black margin and blue spots only proximally; also, the body often
has pale spots containing 1 to 3 small blue spots and 5 or 6 chain-like dark bars. In addition to these
differences in colour pattern, C. cyanostigma has only 8 anal-fin rays and fewer gill rakers (7 to 9 on upper
limb and 14 to 18 on lower limb).

Cephalopholis aurantia (Valenciennes, 1828) Fig. 73; PI. IF SERRAN Cephal 10

Serranus aurantius Valenciennes in Cuv. and Val., 1828:305 (type locality: Seychelles).

Synonyms: Serranus analis VValenciennes in Cuv. and Val., 1828:307 (type locality: New Ireland). ?Serranus rufus
Hombron and Jacquinot in Jacquinot and Guichenot, 1853:35, pl. 1, fig. 4 (locality unknown). Epinephelus
miltostigma Bleeker, 1874:43 (type locality: Amboina [Ambon, Indonesial). Bodianus indelebilis Fowler, 1904:521,
Pl. 12, lower fig. (type locality: Sumatra). Cephalopholis obtusauris Evermann and Seale, 1907a:77, fig. 12 (type
locality: Bacon, Sorsogon, Philippines).

FAO Names: En - Golden hind; Fr - Vielle dorée; Sp - Cherna dorada.

Fig. 73 Ceg)halopholis aurantia
(225 mm $standard length)
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Diagnostic Features: Body depth less than head length, depth contained 2.6 to 2.9 times in standard
length (for fish 12 to 22 cm standard length). Head length contained 2.4 to 2.6 times in standard length;
interorbital area flat; preopercle rounded, finely serrate, the lower edge fleshy; subopercle and interopercle
serrate; maxilla scaly, reaching to or beyond vertical at rear edge of eye. Gill rakers 7 to 9 on upper limb,
14 to 17 on lower limb. Dorsal fin with IX spines and 14 to 16 rays, the membranes distinctly incised between
the spines; anal fin with III spines and 9 (rarely 8) soft rays; pectoral-fin rays 17 to 19; pectoral fins distinctly
longer than pelvic fins, pectoral-fin length contained 1.3 to 1.5 times in head length; pelvic fins reach to or
slightly short of anus, their length contained 1.6 to 2.0 times in head length; caudal fin well rounded.
Lateral-body scales ctenoid; lateral-line scales 47 to 53; lateral-scale series 94 to 121, Colour: Pale
orange-red to orange-yellow or golden with red or yellow dots on head, anterodorsally on body, and on base
of dorsal fin. Posterior margin of caudal fin with a pale blue edge and black submarginal line; posterior parts
of dorsal and anal fins often with a narrow pale blue edge.

Geographical Distribution:
South Africa and islands of
the western Indian Ocean to
the central Pacific and Japan
(Fig. 74). Except for a single
specimen caught off the
coast of Natal, South Africa,
we know of no confirmed rec-
ords from continental
localities. The report of C.
aurantia from east Africa
(Morgans, 1982) is based on
misidentifications of C. nigri-
pinnis.

Habitat and Biology: C. aur-
antia is a deep-water grouper
usually caught in depths over
100 m. Specimens are rare
in museums.
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Fig. 74

Site: Maximum total length probably about 30 cm; the maximum size of 60 cm given by Heemstra and
Randall (1984, 1986) is probably an exaggeration.

Interest to Fisheries: Because of its small size and occurrence in moderately deep water, C. aurantia is
of little commercial importance as a food fish.

Local Names: JAPAN: Hana-hata; MAURITIUS: Mama rouge; SEYCHELLES: Maconde.
Literature: Heemstra and Randall (1984, 1986); Randall and Heemstra (1991).

Remarks: C. aurantia is similar to C. spiloparaea, which differs in colour (generally pale reddish, mottled
and blotched with dark red or brownish red) and usually has shorter pelvic fins (not reaching anus, their
length 1.9 to 2.2 times in head length). C. sonnerati differs in colour pattern and in having a greater body
depth (2.3 to 2.7 times in standard length) and more numerous scales (lateral-line scales 66 to 80).

Randall (1986, 1987a) recognized C. analis of the central and western Pacific as distinct from the closely
related C. aurantia of the western Indian Ocean. Indian Ocean fish have a black submarginal line in the
caudal fin and were thought to have more gill rakers and more rounded dorsal and anal fins than specimens
from the Pacific. Examination of additional specimens, including a series of 4 fish from Christmas Island in
the eastern Indian Ocean, has shown that the number of gill rakers and the shape of the dorsal and anal
fins are not significantly different in these two populations. In view of the great similarity in the morphology
and colour patterns of fish from the Indian and Pacific Oceans, Randall and Heemstra (1991) synonymized
these two nominal species.

The account of “Cephalopholis analis’ by Heemstra and Randall (1984) in the FAO Species Identification Sheets
for the Western Indian Ocean (Fischer and Bianchi, 1984) is a misidentification of C. spiloparaea.
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Cephalopholis boenak (Bloch, 1790) Fig. 75; PI. TIA SERRAN Cephal 11

Bodianus boenak Bloch, 1790:43, pl. 226 (type locality: “Japan” [probably Java, as indicated by the native
name that Bloch used for this species]; spelt “boenack” on the plate).

Synonyms: Serranus pachycentron Valenciennes in Cuv. and Val., 1828:295 (locality unknown). ?Serranus
boelang Valenciennes in Cuv. and Val.,1828:308 (type locality: East Indies). Serranus stigmapomus
Richardson, 1846:232 (type locality: Canton, China), Serranus nigrofasciatus Hombron and Jacquinot in
Jacquinot and Guichenot, 1853:36, pl. 2, fig. 1 (locality unknown).

FAO Names: En - Chocolate hind; Fr - Vielle chocolat; Sp - Cherna chocolate.

Fig. 75 Cephalopholis boenak
(204 mm standard length)

Diagnostic Features: Body depth less than head length, body depth contained 2.6 to 3.0 times in standard
length (for fish 10 to 19 cm standard length). Head length contained 2.3 to 2.7 times in standard length;
preorbital depth usually less than half maxilla width, 2.5 to 3.6% of standard length; interorbital area flat;
preopercle rounded, very finely serrate; no enlarged spines at angle, the lower edge fleshy; subopercle and
interopercle weakly serrate; maxilla naked, reaching about to vertical at rear edge of eye. Gill rakers 7 to 9
on upper limb, 14 to 17 on lower limb. Dorsal fin with IX spines and 15 to 17 rays; the membranes indented
between the spines; anal fin with III spines and 8 rays, the second spine 15 to 18% of standard length,
reaching past tip of third spine; pectoral-fin rays 16 or 17; pectoral fins longer than pelvic fins, pectoral-fin
length contained 1.3 to 1.6 times in head length; pelvic fins usually reaching to or beyond anus, pelvic-fin
length contained 1.7 to 2.2 times in head length; caudal fin well rounded. Body scales ctenoid, without
auxiliary scales; lateral-line scales 46 to 51; lateral-scale series 86 to 100. Colour: Dark brown (occasionally
dark reddish brown), usually with 7 or 8 dark bars on body; some fish with dark brown bands radiating from
eye; black spot between upper and middle opercular spines; soft dorsal, anal, and caudal fins darker distally,
with a pale bluish line on the edge (except central part of caudal fin).

Geographical Distribution: C. boenak is pri-
marily continental in its distribution, occurring
from Kenya to southern Mozambique and east-
ward to the western Pacific (Ryukyu Islands
Taiwan, China, Philippines, Indonesia, Papua
New Guinea, New Caledonia, and eastern Aus-
tralia) (Fig. 76). It has not been reported from
oceanic islands in the Indian Ocean, except for
Aldabra, Madagascar, and the Comoro, Anda-
man, and Lakshadweep islands. The record
from the Seychelles (Smith and Smith, 1963) is
apparently erroneous, the illustrated fish being
from Delagoa Bay (Mozambique). It is not known
from the Red Sea, Persian Gulf, nor the islands T 50" 80" 0n 1207 140 oo 180

of Micronesia or Polynesia, except for Palau. Fig. 76




38 FAO Species Catalogue Vol. 16

Habitat and Biology: C. boenak is usually found in 4 to 30 m on silty dead reefs in protected waters; also
taken in trawls to depths of 64 m. According to Myers (1989), it feeds primarily on crustaceans. Donaldson
(1989) observed courtship and pair spawning at Papua New Guinea.

Size: Maximum total length 26 cm.

Interest to Fisheries: C. boenak is too small to be of commercial importance. Caught with hook-and-line,
traps, and in trawls.

Local Names: HONG KONG: Woo-sze, Brown coral cod; SINGAPORE: Shi-hou.
Literature: Chan (1968); Morgans (1982); Heemstra and Randall (1984, 1986).

Remarks: Before 1984, most authors referred to this species as C. pachycentron, and the name C. boenak
(usually spelt boenack) was erroneously applied to the bluelined hind (C. formosa). The latter differs in colour
pattern and in having a shorter second anal-fin spine (12.0 to 14.6% of standard length, not reaching past
tip of third spine) and the preorbital depth is more than half of the maxilla width. The holotype of Serranus
boelang VValenciennes, 1828 is not (as listed by Bauchot et al., 1984) in the Muséum National d’Histoire
Naturelle in Paris; it is a dry stuffed specimen, 142 mm standard length (RMNH 120) in the Rijksmuseum
van Natuurlijke Historie, Leiden and appears to be a specimen of C. boenak.

Cephalopholis cruentata (Lacepede, 1802) Fig. 77; PI. IIB SERRAN Cephal 4

Sparus cruentatus Lacepéede, 1802, 2:156, pl. 4, fig. 1 (based on Perca guttata Linnaeus [Gmelin edition]).

Synonyms: Serranus coronatus Valenciennes in Cuv. and Val., 1828:371 (substitute name for Perca guttatus
Bloch, 1792:89, pl. 312 = Sparus cruentatus Lacepéde, 1802:157, pl. 4, fig. 1; type locality: Martinique).
Serranus nigriculus Valenciennes in Cuv. and Val., 1828:375 (type localities: Martinique and Dominican
Republic). Serranus apiarius Poey, 1860:143 (type locality: Cuba). Bodianus stellatus Blosser, 1909:297
(type locality: St. Croix). Also many references under the names Petrometopon cruentatus or Epinephelus
cruentatus.

FAO Names: En - Graysby; Fr - Coné essaim; Sp - Cherna enjambre.

JUVENILE

Fig. 77 Cephalopholis cruentata
(adult 200 mm standard length, juvenile 21 mm standard length)
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Diagnostic Features: Body depth distinctly less than head length, body depth contained 2.5 to 2.9 times
in standard length (for fish 13 to 26 cm standard length). Head length contained 2.4 to 2.6 times in standard
length; interorbital area flat to slight convex; preopercle rounded, finely serrate, with shallow notch above
the angle; nostrils small, subequal; maxilla scaly, reaching past vertical at rear edge of eye. Gili rakers 18
to 25 (total). Dorsal fin with IX spines and 13 to 15 rays, the fourth orfifth spines longest andthemembrane
distinctly indented between all the spines; anal fin with Ill spines and 8 rays;pectoral-fin rays16; caudal fin
rounded. Lateral-body scales distinctly ctenoid; lateral-line scales 47 to 51; lateral-scale series 69 to 81.
Colour: Head, body, and fins pale grey, brown, or olive green,covered with orange-brown or reddish spots;
4 distinct spots, which can change rapidly from black to white or back again, at base of dorsal fin; a middorsal
white stripe sometimes present from tip of lower jaw to nape.

Geographical Distribution: Caribbean, Gulf of Mex-
ico, North Carolina to southern Florida, Bahamas and
Bermuda (Fig. 78).

Habitat and Biology: C. cruentata is found in Thalas-
sia beds and on coral reefs from shore to depths of
170 m. In the eastern Gulf of Mexico, it occurs on the
rocky reef ledge in depths greater than 27 m. Thom-
pson and Munro (1978) observed that graysby were
more abundant in heavily fished areas than in unex-
ploited areas and presumed that it “benefits in some
way from reduced competition or predation in the
exploited areas, or that its catchability is significantly
less than that of other groupers.” A similar increase in
the population of graysby in the absence of competi-
tors and predators occurred after the 1971 red tide i
killed most of the groupers on shallow-water reefs off Fig. 78
the west coast of Florida. Before 1971, C. cruentata

was never observed or collected in less than 29 metres, but after the red tide of that year, it became common
on reefs in 12 to 18 m until the summer of 1974 when it disappeared abruptly (Bullock and Smith, 1991).

120° 100° 80° 40*

Nagelkerken (1979) found that at the end of their first year; graysby were 8 cm long (standard length) and
had formed 7 growth rings in their otoliths. Females mature at 16 cm (total length) and most change sex
between 20 and 23 cm (ages 4 and 5), with sexual transition occurring immediately after spawning in August
and September. Thompson and Munro (1978) estimated the number of eggs per spawning at 262 604 for
a fish of 29 cm total length.

Graysby are small, secretive fish that usually stay near hiding places in the reef during the day. They are
crepuscular predators, and adults feed mainly on fishes, with a preference for Chromis multilineata where
this species is abundant. Graysby have also been seen following moray eels in order to capture fishes
disturbed from their hiding places by the foraging eels (Dubin, 1982). After sunset a greater proportion of
crustacean prey is taken because of their increased nocturnal availability. Juveniles feed more on shrimps
than on fishes.

Johnson and Keener (1984) illustrated the distinctive second dorsal- and pelvic-fin spines of the larvae.
Both dorsal- and pelvic-fin spines have large, widely-spaced spinelets along their entire length, and those
along the proximal part of the pelvic-fin spine are distinctly bifurcate.

Size: Maximum total length 32 cm.

Interest to Fisheries: Because of its small size, the graysby is of litle commercial importance, but it
undoubtedly represents a significant source of protein for local people. Caught with hook-and-line and in
traps.

Local Names: CUBA: Enjambre; VENEZUELA: Cuna cabrilla.

Literature: Randall (1967); Smith (1971); Thompson and Munro (1978); Nagelkerken (1979); Bullock and
Smith (1991).

Remarks: C.L. Smith (1971) reckoned that C. cruentata and C. panamensis were geminate species that
have evolved as a result of the isolation of their parent population by the emergence of the Central American
Isthmus. The colour patterns of these two species are quite distinct, but morphological differences are minor.
In both species, the dorsal surface of the cranium has converging transverse ridges running from the lateral
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skull crests to the midline of the frontals. And Johnson and Keener (1984) noted that small juveniles of
C. panamensis show bifurcate spinelets at the base of the pelvic-fin spines similar to the distinctive spination
of C. cruentata.

Serranus nigriculus Valenciennes was assigned to the synonymy of Epinephelus adscensionis by C.L. Smith
(1971), but the dorsal- and anal-fin ray counts of Valenciennes’ syntypes (dorsal fin with IX spines and 14
rays; anal fin with Il spines and 8 rays) would preclude such assignment. In the original description,
Valenciennes (1828) says that the numbers of fin rays for E. nigriculus are the same as for Serranus catus
(= E. guttatus), which he had just described; but this species has XI dorsal-fin spines. So it appears that
Valenciennes had miscounted the dorsal-fin spines of his syntypes.

Cephalopholis cyanostigma (Valenciennes, 1828) Fig. 79; PI. IC.D SERRAN Cephal 19

Serranus cyanostigma Valenciennes in Cuv. and Val., 1828:359 (type locality: Java).

Synonyms: Cephalopholis kendalli Evermann and Seale, 1907a:76, fig. 11 (type locality: Bacon, Luzon,
Philippines). Cephalopholis xanthopterus Allen and Starck, 1975:246, fig. 1 (type locality: Alite Reef, Solomon
Islands).

FAO Names: En - Bluespotted hind; Fr - Vielle étoiles bleues; Sp - Cherna de pintas azules.

JUVENILE

Fig. 79 Cehalopholis cyanostigma
(adult 190 mm standard length, juvenile 93 mm standard length)
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Diagnostic Features: Body somewhat compressed, the width contained 2.0 to 2.3 times in the depth; depth
less than head length, contained 2.6 to 3.0 times in standard length (for fish 8 to 23 cm standard length).
Head length 2.3 to 2.6 times in standard length; interorbital area flat to slightly convex, its width subequal
to eye diameter and maxilla width; preopercle rounded, finely serrate, the lower edge fleshy; subopercle
and interopercle smooth or with a few serrae; upper edge of operculum very convex, the rear edge almost
vertical; maxilla scaly, reaching well past eye. Gill rakers 7 to 9 on upper limb, 14 to 18 on lower limb. Dorsal
fin with IX spines and 15 to 17 rays, the fin membrane indented between the spines; anal fin with III spines
and 8 rays; pectoral-fin rays 15 to 18; pectoral fins distinctly longer than pelvic fins, pectoral-fin length
contained 1.5 to 1.8 times in head length; pelvic fins usually not reaching anus, their length contained 1.8
to 2.1 times in head length; caudal fin well rounded. Body scales ctenoid, with a few auxiliary scales in
adults: lateral-line scales 46 to 50; lateral-scale series 92 to 106. Colour: Adults brown to brownish red,
with numerous small black-edged blue ocelli on head, body, and fins, those on head and chest larger and
more distinctly black-edged than those on upper part of body, those on fins smaller (except basally on
pectoral fins) and also distinctly black-edged (spots entirely dark in preservative, the ones on body faint);
body often with dark chain-like bars; proximal half of pectoral fins coloured like body, the distal part
orange-yellow with a blackish edge or white edge and black submarginal line; proximal two-thirds of pectoral
fins with blue ocelli becoming smaller distally; median fins darker than body, the posterior margin bluish
white with a submarginal blackish band. Juveniles with head, body, and pectoral fins dark brown, the other
fins bright yellow; blue ocelli on head and front of body indistinct or absent.

Geographical Distribution: Tropical western Pacific,
including Philippines, Thailand, Indonesia, Papua New
Guinea, Palau, New Britain, Solomon Islands, and north
coast of Australia from the Dampier Islands off Westem
Australia to the Capricorn Islands of the southern Great
Barrier Reef (Fig. 80).

Habitat and Biology: C. cyanostigma occurs on coral
reefs and seagrass or algal beds at depths of 1 to
50 m. Like most groupers, it feeds on crustaceans
and fishes.

Size: Maximum total length 30 cm.

Interest to Fisheries: Probably of importance to
artisanal fisheries, Caught with hook-and-line, spear,
and in traps.

Local Names: AUSTRALIA: Bluespotted rock cod.

Literature: Marshall (1964); Grant (1975);
Schroeder (1980, as C. argus); Coleman (1981); Ran- 100° 120° 1a0° 160° 180°
dall and Heemstra (1991). Fig. 80

Remarks: The report of C. cyanostigma from Reunion

Island in the Indian Ocean (Postel et al., 1963) is based on a misidentification of C. miniata. And the record
from the South China Sea (Tan et al., 1982) is illustrated with a photograph of C. argus. The colour pattern
of juveniles is quite different from that of adults, and this led Allen and Starck (1975) to describe the juvenile
as a new species. Randall found a transitional specimen (with yellow fins and blue spots) and initially thought
it might be a new species. Sometime later, he was photographing what he thought was C. xanthopterus,
and when the photographs were developed, the characteristic blue spots of C. cyanostigma which were not
seen on the fish underwater, were apparent on the photographs (revealed by the flash used for the
photographs).
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Cephalopholis formosa (Shaw and Nodder, 1812) Fig. 81; PI. IIE SERRAN Cephal 12

Sciaena formosa Shaw and Nodder, 1812:23, pl. 1007 (type locality: Vizagapatam, Coromandel coast of
India, after “Rahtee Bontoo” of Russell, 1803:22, pl. 129).

Synonyms: None.
FAO Names: En - Bluelined hind; Fr - Vielle lignes bleues; Sp - Cherna rayada

Fig. 81 Cephalopholis formosa
(174 mm standard length)

Diagnostic Features: Body depth contalned 2.5 10 2.9 times in standard length (for fish 10 to 26 cm standard
length). Head length contained 2.4 to 2.6 times in standard length; preorbital depth 3.6 to 4.3% of standard
length, more than half maxilla width; interorbital area convex; preopercle rounded, finely serrate, the lower edge
fleshy; subopercle and interopercle smooth; maxilla naked, reaching to or just past vertical at rear edge of eye.
Gill rakers 8 to 10 on upper limb, 14 to 18 on lower limb. Dorsal fin with IX spines and 15 to 17 rays, the
membranes indented between the spines; anal fin with 111 spines and 8 (rarely 7) rays, the second spine 12.0
to 14.6% of standard length, not reaching past tip of third spine; pectoral-fin rays 16 to 18; pectoral fins
usually longer than pelvic fins, pectoral-fin length contained 1.5 to 1.8 times in head length; pelvic fins
reaching about to anus, their length contained 1.6 to 2.0 times in head length; caudal fin well rounded.Body
scales ctenoid, without auxiliary scales; lateral-line scales 47 to 51; lateral-scale series 91 to 109. Colour:
Dark brown to yellowish brown, with slightly irregular dark blue lines on head, body, and fins (those on body
and fins sometimes absent); snout, lips, and ventral part of head and chest with small dark blue spots (blue
markings become black mpreservatlve and may be lost on some specimens, espeC|aIIy oIder museum
material).

Geographical Distribution: Like C.
boenak, the distribution of C. formosa is
primarily continental, and it seems to
avoid atolls or oceanic islands. Reports
of “Epinephelus formosus” from Mada-
gascar (Sauvage, 1875), or Reunion
and Mauritius (Bleeker, 1875) are prob-
ably based on misidentifications of
Cephalopholis polleni. It is known from
Sri Lanka, and the Lakshadweep Is-

4
o Lo -

lands; but there are no other reports . :

from islands in the western Indian Y|

Ocean. It occurs from western India to v

Thailand, Indonesia, Philippines, )

China, Taiwan, Japan (Honshu), and

northern Australia (Fig. 82). 40° 60* 80" 1000 120 140° 160° 180°
Fig. 82

Habitat and Biology: Also like C. boe-
nak, the preferred habitat of C. formosa is shallow dead or silty reefs. And this may account for the primarily
continental distributions of these two species.

Size: Maximum total length 34 cm.
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Interest to Fisheries: C.formosa is too small to be of commercial importance as a food fish. Caught with
hook-and-line, traps, and in trawls.

Local Names: INDIA: Bontoo (Telugu), Verri-cullawah (Tamil), Varianchamman (Lakshadweep islands);
JAPAN: Aosujihata; SRI LANKA: Kangan kossa.

Literature: Heemstra and Randall (1984, 1986); Randall and Heemstra (1991).

Remarks: Following Boulenger (1895) most authors have confused C. formosa with C. boenak (e.g., Fowler
and Bean, 1930; Munro, 1955; Katayama, 1988; Talwar and Kacker, 1984; Shen, 1984). These two species
are distinguished in the account of C. boenak above.

Cephalopholis fulva (Linnacus, 1758) Fig. 83; PlIs IIF, IIT1A,B SERRAN Cephal 5

Labrus fulvus Linnaeus, 1758:287 (type locality: America, after Catesby).

Synonyms: Perca punctata Linnaeus, 1758:291 (type locality: America, after Catesby). Holocentrus auratus
Bloch, 1790:75 (type locality given erroneously as “East Indies”). Bodianus guativere Bloch and Schneider,
1801:336 (type locality: Cuba, after Parra). Gymnocephalus ruber Bloch and Schneider, 1801:346, pl. 67
(after Marcgrave, type locality: probably Brazil). Serranus ouatalibi Valenciennes in Cuv. and Val., 1828:381
(type locality: West Indies). Serranus carauna Valenciennes in Cuv. and Val., 1828:384 (after Marcgrave,
type locality: probably Brazil).

FAO Names: En - Coney; Fr - Cone ouatalibi; Sp - Cherna cabrilla.

] :»li‘ig. 83 Cephalopholis fulva
= (230 mm total length)

Diagnostic Features: Body depth distinctly less than head length, depth contained 2.6 to 2.9 times in
standard length (for fish 10 to 25 cm standard length). Head length contained 2.3 to 2.5 times in standard
length; interorbital area flat; preopercle rounded, with a shallow notch above the angle; upper limb finely
serrate, the serrae at angle moderately enlarged, the lower edge fleshy; subopercle and interopercle smooth;
nostrils small, subequal; maxilla scaly, reaching to or beyond vertical at rear edge of eye. Gill rakers 7 to 9
on upper limb, 16 to 18 on lower limb, 23 to 27 total. Dorsal fin with IX spines and 14 to 16 rays, the
membranes distinctly notched between the spines: anal fin with III spines and 9 rays: pectoral-fin rays 17
to 19; caudal fin convex posteriorly, but the corners are angular. Lateral-body scales ctenoid; lateral-line
scales 46 to 54; lateral-scale series 90 to 97. Colour: There are three colour phases in this species: 1) red
(deep water), 2) orange-brown or bicoloured with the upper part of the fish [above a line from tip of snout to
posterior dorsal-fin rays] of normal colour and the lower part abruptly pale (shallow water) and 3) xanthic (a
yellow morph that may be found in shallow or deep water). In the first two colour morphs, the head and
body is covered with small dark-edged pale blue spots; in the xanthic form, these spots are fewer and
confined to the head and front part of the body. In all three morphs, there are two small black spots on top
of caudal peduncle and another two at tip of lower jaw. The bicoloured pattern of the shallow-water morph
is apparently an excitement pattern, and it can be turned on or off in a few seconds. The night pattern is
generally pale, with irregular vertical bars and a dark tuning-fork mark on interorbital region like that of
Epinephefus striatus. The nuptial male has a horizontal dark brown band from lower end of pectoral-fin base
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to end of caudal fin, margin of soft dorsal fin black, dark stripe through eye, and a white spot on body near
middle of dorsal-fin base.

Geographical Distribution: Tropical and subtropical west-
ern Atlantic from Bermuda and South Carolina to southern
Brazil, including Atol das Rocas (Fig. 84).

Habitat and Biology: The Coney prefers coral reefs and
clear water. In the Gulf of Mexico it occurs on deep-water
reefs (at a depth of at least 45 m) where the water is clear,
but it is not seen on the more silty shallow-water reefs. At o
Bermuda and in the West Indies, the species is common in
shallow water, but it usually hides in caves or under ledges
during the day.

C. fulva is a protogynous species: females mature at 16 cm
total length and transform to males at a length of about
20 cm. Males are territorial. Spawning occurs just before .
sunset over several days, and a male will spawn daily with Fig. 84
each of the several females in his harem (P.L. Colin, per-

sonal communication). The spawning season begins at Bermuda in May and lasts until at least early August;
the spawning season in the Bahamas is December-January, while in Jamaican waters the peak spawning
period is from January to March. The eggs are typical grouper eggs, 0.95 mm in diameter, with a single oil
globule. Fecundity estimates range from about 150 000 to 282 000 eggs per female. A few specimens that
appear to be hybrids of C. fulva and Paranthias furcifer have been described by C.L. Smith (1966) and
Thompson and Munro (1978). The Coney feeds mainly on small fishes (46% by volume) and crustaceans.
It occasionally follows morays and snake eels in order to feed on the normally inaccessible small fishes and
invertebrates that are flushed from the interstices of the reef by the foraging eels.

120° 100° 80° 60 4

Size: Maximum total length 33 cm (37 cm at Bermuda).

Interest to Fisheries: Although the small size of this species precludes it from being of commercial
importance, it is abundant in the West Indies and often sold for food in the local markets. Caught with
hook-and-line and in traps.

Local names: CUBA: Guativere (red phase), Canario (yellow phase); VENEZUELA: Corruncha.
Literature: Randall (1967); Smith (1971); Thompson and Munro (1978); Bullock and Smith (1991).

Cephalopholis hemistiktos (Rippell, 1830) Fig. 85; PI. IIIC SERRAN Cephal 13

Serranus hemistiktos Rippell, 1830:109, pl. 27, fig. 3 (type locality: Massaua, Red Sea).

Synonyms: None.

FAO Names: En - Yellowfin hind; Fr - vielle d’Arabie; Sp - Cherna arabiga.

Fig. 85 Cephalopholis hemistiktos
(202 mm standard length)
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Diagnostic Features: Body depth less than head length, the depth contained 2.7 to 3.0 times in standard
length (for fish 10 to 20 cm standard length). Head length contained 2.4 to 2.6 times in standard length;
interorbital area flat; preopercle rounded, finely serrate, the lower edge fleshy; upper edge of operculum
distinctly convex; maxilla scaly, reaching to or somewhat beyond vertical at rear edge of eye. Gill rakers 6
to 8 on upper limb, 13 to 15 on lower limb. Dorsal fin with IX spines and 14 or rarely 15 rays, the membranes
distinctly indented between the spines: anal fin with III spines and 8 to 10 rays, the posterior margin of the
fin pointed in adults; pectoral-fin rays 16 to 18; pectoral fins pointed, distinctly longer than pelvic fins,
pectoral-fin length contained 1.4 to 1.6 times in head length; pelvic fins nearly or just reaching anus, pelvic-fin
length contained 1.7 to 2.0 times in head length; caudal fin well rounded. Body scales ctenoid; no auxiliary
scales: lateral-line scales 47 to 52; lateral-scale series 95 to 121. Colour: The ground colour of specimens
from shallow water is brownish, those from 15 to 20 m are brownish red, and fish from deep water are
primarily reddish; dark-edged blue, ocelli on head (more numerous ventrally) and on lower part of body;
caudal fin and rear part of dorsal and anal fins darker than body, covered with small blue ocelli and their
margins with a pale blue line; triangular membrane at tip of each dorsal-fin spine orange; pectoral fins mostly
brown to reddish brown, with a few small blue ocelli at the base, the outer margin broadly and abruptly
yellow; pelvic fins dark red to reddish brown, the rays darker than the membranes. Some fish with a large
yellow or buff area below soft dorsal fin or alternating dark and pale bars on body (more distinct dorsally)
with dark blotches on the head.

Geographic Distribution: Known with certainty only from the
northern end of the Red Sea to the Persian Gulf and coast of
Pakistan; records from elsewhere are apparently based on mis-
identifications of other species (Fig. 86).

Habitat and Biology: In the Red Sea, C. hemistiktos is more often
found on patchy open reef areas rather than on well developed
coral reefs; depths range from 4 to at least 55 m. It is a diurnal,
ambush predator feeding throughout the day on fishes (64%,
mostly pomacentrids) and crustaceans (36%). C. hemistiktos is a
monogamous species and each pair jointly defends a common
territory of up to 62 m? (Shpigel and Fishelson, 1991).

Van Bertalanffy growth parameters were calculated by Matthews
and Samuel (1987 [reported as C. miniatus]) from a sample of 36
specimens collected in the Persian Gulf: age range = 6 to 26
years; Lo=34.11; K=0.1102; t, = -2.4160; where L. is theoretical
maximum length, K is growth coefficient, and to is theoretical age
at zero length.

Size: Maximum total length 35 cm. 40°

Interest to Fisheries: The small size of this species precludes it pre P pos
being of significant commercial importance. It probably is ot some .
importance in local subsistence fisheries. Caught with handlines, Fig. 86
traps, and spear.

Local Names: KUWAIT Shnenu:

Literature: Randall and Ben-Tuvia (1983); Heemstra and Randall (1984,1986); Kuronuma and Abe (1986);
Shpigel and Fishelson (1989a and b).

Remarks: C. hemistiktos is the most common species of Cephalopholis in the Red Sea. The species that
Kuronuma and Abe (1986) described and illustrated in colour as “Cephalopholis miniatus” from Kuwait is C.
hemistiktos. C. miniata does not occur in the Persian Gulf, but these two species and C. sexmaculata are
sympatric in the Red Sea.

Randall and Heemstra (1991) found slight differences in Red Sea specimens compared with those from the Gulf
of Oman and Persian Gulf: pectoral-fin of Red Sea fishes modally 17 (n = 36) versus 18 (n = 18); lateral-scale
series of Red Sea fish 95 to 104, versus 109 to 121; and the Red Sea C. hemistiktos are smaller (the largest of
75 specimens is only 167 mm standard length; versus 265 mm standard length for a fish from Iran).

C. hemistiktos is closely related to C. miniata and C. sexmaculata. These three differ slightly in colour pattern:
in C. hemistiktos, there are no small blue spots on the dorsal part of the body,, but in the other two species
the entire body is covered with blue spots; the caudal fin and posterior parts of the dorsal and anal fins are
distinctly darker than the rest of the body in C. hemistiktos, but these fins are not darker in the other species;
and the outer margin of the pectoral fins is abruptly yellow in C. hemistiktos, but gradually orange-yellow
distally in C. miniata and uniformly coloured (orange-red, like the body) in C. sexmaculata. Another minor
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difference is that in adults of C. hemistiktos, the anal fin is pointed posteriorly, and reaches past a vertical at
the caudal-fin base, but in the other species it is evenly rounded and does not extend past the caudal-fin
base. And C. hemistiktos usually has 14 dorsal-fin rays, while in the other species the usual count is 15.

Cephalopholis igarashiensis Katayama, 1957 Fig. 87; PI. I1ID SERRAN Cephal 20

Cephalopholis igarashiensis Katayama, 1957:156, fig. 3 (type locality: Sumisu-tu, lzu Islands).
Synonyms: Cephalopholis swanius Tsai, 1960:188, fig. (type locality: Hua-lien, Taiwan).
FAO Names: En - Garish hind; Fr - Vielle voyant; Sp - Cherna chillona.

JUVENILE

, Fig. 87 Cephalopholis igarashiensis
(adult 264 mm standard length, juvenile 139 mm standard length)

Diagnostic Features: Body depth greater than head length, the depth contained 2.0 to 2.4 times in standard
length (for fish 13 to 29 cm standard length); body width contained 2.3 to 2.6 times in the depth;
caudal-peduncle depth equal to or greater than its length. Head length contained 2.3 to 2.5 times in standard
length; dorsal head profile straight or slightly concave to above eye, the nape markedly convex; interorbital
area flat; preopercle rounded, finely serrate, the ventral serrae slightly enlarged, the lower edge irregular
but hidden by skin; subopercle and interopercle finely serrate; upper edge of operculum distinctly convex;
maxilla naked, reaching vertical at rear edge of eye; a prominent knob on the ventral rear corner. Gill rakers
8 or 9 on upper limb, 16 or 17 on lower limb. Dorsal fin with IX spines and 14 rays, the membranes distinctly
indented between the spines; anal fin with III spines and 9 rays; pectoral-fin length contained 1.6 to 1.8
times in head length; pectoral-fin rays 18 or 19; pelvic fins reach to or beyond anus, their length contained
1.7 to 2.0 times in head length; caudal fin rounded. Lateral line noticeably arched over pectoral fin. Body
scales ctenoid, without auxiliaries; lateral-line scales 60 to 65; lateral-scale series 101 to 117. Colour: Head,
body, and fins reddish orange: 7 lemon yellow bars on dorsal part of body, extending onto dorsal fin; 3 broad
yellow bands radiating from eye: fins red, except for extension of yellow bars from body into dorsal fin and
membranes at tips of dorsal-fin spines, which are orange. Juveniles more yellowish, with a large black spot
in dorsal fin, pelvic fins and tips of interspinous dorsal-fin membranes blackish: tips of pelvic fins blackish
in large juveniles or small adults.
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Geographic Distribution: Tropical western Pacific: south-
ern Japan, Taiwan, Guam, Philippines, South China Sea,
Samoa, and Tahiti (Fig. 88).

Habitat and Biology: C igarashiensis is a rare, deep-water
grouper; Schroeder (1980) gives the depth range as “down
to 80 m,” and the specimen from Tahiti was taken in 250 m.

Like most groupers, it is said to feed on fishes and crusta- .

ceans (Schroeder, 1980). ~ .
Size: Maximum total length about 43 cm.

Interest to Fisheries: This species seems too rare to be

of commercial importance. ] .

Local Names: JAPAN: Shima-hata; PHILIPPINES: Kubing oo e 3 - oo w
(Visayan), Bulang (Cuyonin). Fig. 88

Literature: Randall and Heemstra (1991).

Remarks: This distinctive species differs from all other species of Cephalopholis in its greater body depth
and unique colour pattern. The species name jsan adjectival patronym in honour of Mr Igarashii, who
collected the holotype.

Cephalopholis leopardus (Lacepede, 1801) Fig. 89; PIl. HIE SERRAN Cephal 14

Labrus leopardus Lacepede, 1801:450,517, pi. 30, fig. 1 (type locality: Indian Ocean).

Synonyms: Serranus spilurus Valenciennes in Cuv. and Val.,, 1833:433 (type locality: Mauritius). Serranus
homfrayi Day, 1870:678 (type locality: Port Blair, Andaman Islands). Epinephelus urodelops Schultz,
1943:105, fig. 8 (type locality: Canton Island, Phoenix Islands).

FAO Names: En - Leopard hind; Fr - Vielle 1éopard;Sp - Cherna leopardo.

(114 mm standard length)

Diagnostic Features: Body depth less than head length, contained 2.5 to 2.8 times in standard length (for
fish 5 to 14 cm standard length). Head length contained 2.2 to 2.4 times in standard length; interorbital area
flat; preopercle rounded, finely serrate, the lower edge fleshy; subopercle and interopercle smooth; upper edge
of operculum distinctly convex; maxilla extends past eye. Gili rakers 7 to 9 on upper limb, 15to 17 on lower
limb. Dorsal fin with IX spines and 13 to 15 rays; anal fin with III spines and 9 or 10 rays: pectoral-fin rays 16
to 18; pectoral-fin length contained 1.4 to 1.6 times in head length; pelvic fins not reaching anus, their length
contained 2.0 to 2.3 times in head length; caudal fin well rounded. Body scales ctenoid, no auxiliary scales;
lateral-line scales 47 to 50; lateral-scale series 79 to 88. Colour: Head and body mottled reddish brown, paler
ventrally with numerous red-orange or pinkish red spots: dark brown saddle on caudal peduncle and a similar,
but much smaller spotjust behind; dark brown or reddish submarginal streak on upper part of caudal fin and a
fainter reddish streak on lower part of fin; dark brown spot at rear end of operculum; pectoral fins yellowish on
some fish.

click for next page
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Geographic Distribution: Western

Indian Ocean to the central Pacific, <
including east African coast from r
Kenya to about 15°S, most islands of \ Pm f f
the Indian Ocean, Viet Nam, Indone-

sia, Philippines, Taiwan, Okinawa,
Papua New Guinea, northern Austra-

lia, and most islands of the
west-central Pacific. C. leopardus is
absent from the Red Sea and Persian f
Gulf (Fig. 90). © b

Habitat and Biology: Well-developed ¢ *

coral reefs in depths of 3 to 38 m.

Morgans (1982) reported crustacean @ e 0 120 140 o v 120
remains in the two specimens contain- Fig. 90
ing food that he examined. Like most

small groupers, this is a secretive species, which is usually hiding in caves and crevices in the reef.

Size: Maximum total length 20 cm (larger sizes reported in the literature are unsubstantiated).
Interest to Fisheries: None.

Local Names: AUSTRALIA: Red-spotted rockcod; JAPAN: Minami-isohata; PALAU: Elewik; PHILIPPINES:
Pugapo (Visayan).

Literature: Heemstra and Randall (1984, 1986); Myers (1989); Randall and Heemstra (1991).

Remarks: This is one of the smallest species of groupers known.

Cephalopholis microprion (Bleeker, 1852) Fig. 91; PL. llIF SERRAN Cephal 21

Serranus microprion Bleeker, 1852b:552 (type localities: Ambon and Batavia).

Synonyms: None.

FAO Names: En - Freckled hind; Fr - Vielle tache de rousseur; Sp - Cherna pecosa.

Fig. 91 Cephalopholis microprion
(124 mm standard length)

Diagnostic Features: Body depth contained 2.5 to 2.8 times in standard length (for fish 9 to 19 cm standard
length). Head length contained 2.3 to 2.5 times in standard length; interorbital area flat or slightly concave;
preopercle rounded, finely serrate, the lower edge fleshy; subopercle and interopercle smooth or finely
serrate; upper edge of operculum very convex; maxilla naked, extending past eye. Gili rakers 7 to 9 on
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upper limb, 14 to 17 on lower limb. Dorsal fin with IX spines and 14 to 16 rays; anal fin with III spines and
8 rays: pectoral-fin rays 14 to 16; pectoral fins usually reaching past vertical at anus, their length contained
1.4 to 1.6 times in head length; pelvic-fin length contained 1.9 to 2.1 times in head length; caudal fin well
rounded. Body scales ctenoid, without auxiliary scales; lateral-line scales 45 to 51; lateral-scale series 84
to 98. Colour: Dark brown, the proximal part of each scale darker than the posterior part; some fish with
indistinct dark bars on body; head (including jaws) and anterior part of body withhumerous small dark-edged
blue ocelli; some fish also have blue ocelli on the fins; soft dorsal, anal, and caudal fins usually with a greyish
blue margin (narrow or absent at tips of central caudal rays).

Geographic Distribution: Tropical eastern Indian Ocean
and western Pacific: Andaman Sea, Gulf of Thailand, Indone-
sia, Philippines, Papua New Guinea, Great Barrier Reef,
Solomon Islands, and New Caledonia (Fig. 92).

Habitat and Biology: C. microprion is a shallow-water
species usually found on silty reefs.

Size: Maximum total length about 24 cm. po

Interest to Fisheries: Because of its small size, this
species is of minor importance to fisheries. Caught with
hook-and-line and probably in traps. o

Local Names:

Literature: Randall and Heemstra (1991).

Remarks: Following Boulenger's (1895) influential work C.
microprion was usually considered a synonym of C. pa-
chycentron (C. boenak). Randall (1987) recognized
C. microprion as a valid species, and distinguished it from
C. boenak.

Cephalopholis miniata (Forsskal, 1775) Fig. 93; PI. IVA,B SERRAN Cephal 1

Perca miniata Forsskal, 1775:41 (type localities: Jeddah and Hudaydah, Red Sea).

Synonyms: Pomacentrus burdi Lacepéde, 1802:511 (on Perca miniata Forsskal). Serranus cyanostigma-
toides Bleeker, 1849:31 (type locality: Jakarta, Indonesia).?Serranus perguttatus De Vis, 1884b:445 (type
locality: Vanuatu). Cephalopholis maculatus Seale and Bean, 1907:235, fig. 5 (type locality: Zamboanga,
Mindanao, Philippines). Cephalopholis formosanus Tanaka, 1911:24, pl. 7, fig. 22 (type locality: Taihoku,
Taiwan). Cephalopholis boninius Jordan and Thompson, 1914:248, pl. 29, fig. 7 (type locality: Bonin Islands).

FAO Names: En - Coral hind (formerly: Vermilion seabass); Fr - Vielle de corail (formerly: Vielle étoilée);
Sp - Cherna estrellada.

Fig. 93 C%phalopholis miniata

(197 mm standard length)
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Diagnostic Features: Body depth contained 2.6 to 3.0 times in standard length (for fish 10 to 30 cm
standard length). Head length contained 2.4 to 2.6 times in standard length; interorbital area flat to slightly
convex; preopercle rounded, finely serrate, the lower edge fleshy; upper edge of operculum very convex;
maxilla scaly, reaching to or beyond vertical at rear edge of eye. Gill rakers 7 to 9 on upper limb, 14 to 16
on lower limb. Dorsal fin with IX spines and 14 to 16 rays, the membranes distinctly indented between the
spines; anal fin with III spines and 9 (rarely 8) rays, the fin margin rounded in adults; pectoral-fin rays 17 or
18, pectoral-fin length contained 1.4 to 1.75 times in head length; pelvic fins usually not reaching anus, their
length contained 1.9 to 2.3 times in head length; caudal fin well rounded. Midlateral-body scales ctenoid;
no auxiliary scales; lateral-line scales 47 to 56; lateral-scale series 94 to 114. Colour: Orange-red to reddish
brown, covered with small (usually dark-edged) pale blue-grey spots; pectoral fins orange-yellow distally;
soft dorsal, caudal, and anal fins often with a narrow blue margin and blackish submarginal line; pelvic fins
orange-red, the distal edge dark bluish grey. Juveniles more yellowish, with faint pale blue spots, fewer than
in adults.

Geographic Distribution: Tropi-
cal Indo-Pacific and Red Sea (but
not the Persian Gulf or French
Polynesia), from the African coast
(south to Durban, South Africa) to
the Line Islands in the central Pa-
cific, including most islands in the
Indian and west-central Pacific
oceans, southern Japan, Taiwan,
Philippines, Indonesia, northern
Australia, Papua New Guinea, New
Caledonia, and the islands of
Micronesia (Fig. 94). One spe- N .
cimen, presumably an immigrant
from the Red Sea, was reported 40 &0 80° 100" 120° 140" 160" 180"  160° 140" 120
from the Gulf of Genoa in the Me- Fig. 94
diterranean Sea (Torchio in Hureau

and Monod, 1978:359).

Habitat and Biology: C. miniata is usually found on well-developed exposed coral reefs in clear water at
depths of 2 to 150 m. Shpigel and Fishelson (1989) found that it feeds mainly during the early morning
(07.00 to 09.00 h) and midafternoon (14.00 to 16.00 h). Most of the prey (86%) were fishes that school just
above the reef (predominantly Pseudanthias squamipinnis), and most of these were caught by a quick rush
(“ambush attack”) from the bottom. The remaining 14% of the food comprised crustaceans. C. miniata
forms haremic groups comprising a dominant male and 2 to 12 females. These groups occupy territories
of up to 475 m2, subdivided into secondary territories, which are defended by a single female (Shpigel and
Fishelson, 1991). Morgans (1982) reported sexual maturity (females?) at 25 cm standard length, and fishes
as the only food item in the 6 specimens with stomach contents that he examined.

Size: Maximum total length about 40 cm.

Interest to Fisheries: Although rather small, C. miniata is a common species that is of considerable
economic importance to local fisheries. It is caught with hook-and-line, spear, and in traps.

Local Names: AUSTRALIA: Blue-spotted rockcod, Coral cod, Coral trout; JAPAN: Yukatahata; MADAGAS-
CAR: Alovo; PALAU: Rumekei; PHILIPPINES: Lapu-lapung sefiora (Tagalog); SEYCHELLES: Vermillion
seabass, Coral rockcod, Vielle anana, Vielle rouge; SINGAPORE: Kerapu bar.

Literature: Heemstra and Randall (1984, 1986); Myers (1989); Randall and Heemstra (1991).

Remarks: C. miniata is compared with C. hemistiktos under that species account.
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Cephalopholis nigri (Giinther, 1859) Fig. 95 SERRAN Cephal 6

Serranus nigri Gunther, 1859:112 (type locality: mouth of the Niger River).

Synonyms: Serranus lineo-ocellatus Guichenot in Duméril, 1861:244 (type locality: Gabon, Gorée).
Petrometopon nigri.

FAO Names: En - Niger hind; Fr - Mérou du Niger; Sp - Cherna del Niger.
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Fig. 95 Cephalopholis nigri
(adult)

Diagnostic Features: Body depth distinctly less than head length, the depth contained 2.8 to 3.0 times in
standard length (for fish 11 to 15 cm standard length). Head length contained 2.5 to 2.6 times in standard
length; eye diameter greater than interorbital width, eye diameter contained 4.6 to 5.5 times in head length;
interorbital area flat; preopercle rounded, finely serrate, the lower edge fleshy; subopercle and interopercle
smooth; upper edge of pperculum convex; maxilla scaly, reaching well past eye. Gili rakers 8 to 10 on upper
limb, 14 to 17 on lower limb; 5 or 6 rudiments on each limb. Dorsal fin with IX spines and 14 or 15 rays, the
membranes distinctly indented between the spines; anal fin with Ill spines and 8 rays; pectoral-fin rays 17
or 18; pectoral-fin length contained 1.4 to 1.7 times in head length; pelvic fins reach anus, their length
contained 1.6 to 1.9 times in head length; caudal fin rounded. Lateral-body scales ctenoid, without auxiliary
scales; lateral-line scales 45 to 50; lateral-scale series 73 to 80. Colour: Dark brownish, with 3 or 4 indistinct
dark bars on body (extending onto dorsal fin) and 2 more on caudal peduncle; belly reddish; sides of head
with close-set reddish spots forming a reticulated pattern of dark lines; pelvic and anal fins dusky, with small
pale (silvery?) spots; tips of interspinous dorsal-fin membranes blalck. A 13 cm (total length) juvenile from
the Canary Islands has red spots all over the head and body.

Geographical Distribution: Tropical eastern Atlantic from 4 |-
Senegal to Lobito, Angola, also Canary lIslands (Tenerife)
(Fig. 96).

Flabitat and Biology: Mud, sand, and rock bottoms from shore =z
to depths of probably around 50 m. Occasionally found in
estuaries.

Size: Maximum total length 30 cm. o

Interest to Fisheries: Too small to be of commercial import-
ance.

Local Names: SENEGAL: Kelle, Lajoojh, Khonke.

Literature: Fowler (1936); Gras (1960); Bianchi (1986); Belle-
mans et al. (1988); Schneider (1990); Heemstra (1991). e
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Cephalopholis oligosticta Randall and Ben-Tuvia, 1983 Fig. 97; PI. IVC SERRAN Cephal 16

Cephalopholis oligosticta Randall and Ben-Tuvia, 1983:386, pi. 1, fig. D (type locality: Red Sea, Sudan, Port
Sudan).

Synonyms: None.

FAO Names: En - Vermilion hind (formerly: Roughcheek hind); Fr - Vielle de la Mer Rouge: Sp - Cherna
del Mar Rojo.

Fig. 97 Cephalopholis oligosticta

», (197 mm standard length)

Diagnostic Features: Body depth less than head length, depth contained 2.6 to 3.0 times in standard
length (for fish 16 to 22,cm standard length). Head length contained 2.4 to 2.6 times in standard length;
interorbital area slightly convex, the width equal to orbit diameter on a fish of 19 cm standard length:
preopercle rounded, finely serrate posteriorly, the lower edge more coarsely serrate: subopercle and
interopercle also completely serrate; maxilla with a few scales, reaching well past eye. Gili rakers 7 or 8 on
upper limb, 14 or 15 on lower limb. Dorsal fin with IX spines and 14 or 15 rays; anal fin with III spines and
9 rays; pectoral-fin rays 16 to 18; pectoral-fin length contained 1.4 to 1.6 times in head length: pelvic fins
reach about to anus, their length contained 1.6 to 2.0 in head length; caudai fin rounded. Lateral-body scales
ctenoid, without auxiliary scales; lateral-line scales 58 to 71; lateral-scale series 103 to 123. Colour:
Orange-red, with widely scattered, small pale blue spots on head, body, and fins; soft dorsal, anal, and caudal
fins usually with a narrow pale blue margin.

Geographical Distribution: Known only from the Red Sea, from Eilat
in the Gulf of Agaba to the Farasan Islands off the southern end of Saudi
Arabia (Fig. 98).

Flabitat and Biology: C. oligosticta seems to prefer a dead reef habitat
with silty bottom in depths of 20 to 50 m. Randall and Ben-Tuvia (1983)
reported ripe females of 17 and 19 cm standard length and a mature
male of 22 cm standard length.

Size: Maximum total length at least 30 cm.

Interest to Fisheries: Probably none (because of its rarity and small size),
except possibly as an aquarium novelty.

Local Names:

Literature: Heemstra and Randall (1984), Randall and Heemstra
(1991).

Remarks: This species is probably most closely related to C. miniata,
which has more numerous blue spots, fewer lateral-line scales (47 to o Py 50"
56), ventral margin of preopercle smooth and covered by skin, and )
usually shorter pelvic fins (1.9 to 2.3 times in head length). Both Fig. 98
species may be found at the same locality in the Red Sea (e.g., Eilat),

but they occur in different habitats.

40"
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Cephalopholis panamensis (Steindachner, 1876) Fig. 99; PL. IVD SERRAN Cephal 18

Serranus panamensis Steindachner, 1876551, pi. 1, fig. 1 (type locality: Pacific coast of Panama).
Synonyms: Petrometopon panamensis, Epinephelus panamensis.

FAO Names: En - Pacific graysby; Fr - Coné bande; Sp - Enjambre.

Fig. 99 Cephalopholis panamensis
(adult)

Diagnostic Features:Body depth distinctly less than head length, depth contained 2.7 to 2.9 times in
standard length (for fish 12 to 21 cm standard length). Head length contained 2.3 to 2.5 times in standard
length; preopercle rounded, finely serrate; nostrils subequal. Gili rakers 16 to 19 (total). Dorsal fin with 1X
spines and 14 or 15 rays, the third spine longest, the membranes incised between the anterior spines; anal
fin with |1l spines and 8 rays; pectoral-fin rays 17 or 18; pectoral fins clearly longer than pelvic fins,
pectoral-fin length contained 1.5 to 1.7 times in head length; caudal fin rounded. Lateral-body scales strongly
ctenoid; lateral-line scales 48 or 49; lateral-scale series 80 to 83. Colour: Head and body dark brownish,
the body with 8 to 10 dark bars which are wider and more distinct ventrally; head, including maxilla and
upper lip, with close-set reddish orange spots forming a bluish green reticulum; adults with a large dark
brown spot immediately behind the eye; median fins edged with blue.

Geographical Distribution: Eastern Pacific from Gulf
of California to Ecuador and the Galapagos (Fig. 100).

Flabitat and Biology: Prefers coral reefs from shal-
low water to depths of 76 m. A shy, secretive species 20¢
common along rocky shores of the Gulf of California.

Size: Maximum total length 30 cm.

Interest to Fisheries: C. panamensis is too small to
be of commercial importance.

Local Names:

Literature: Smith (1971); Thomson et al. (1979).

Remarks: Lopez Lemus (1988) claims to have found _
electrophoretic data that indicate Epinephelus labri- 71 00 3] QN
formis is more closely related to C. panamensis than to p. jaq
E. analogus or E. acanthistius. He assumes incorrectly

that C. panamensis and E. labriformis are “subtropical” species with distributions that differ in some way from
that of “the most tropical species,” E. acanthistius. In fact, the distributions of all three species extend from
the Gulf of California to Peru. The biogeographic analysis of Lopez Lemus is further confused when he
assumes that the E. analogus species group “is completely of Indo-Pacific origin” and does not even mention
C.L. Smith’s (1971) determination that E. analogus is most closely related to E. adscensionis of the Atlantic
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Ocean. See the Remarks section of the account of E. labriformis (below) for further discussion of this
electrophoretic work of Lopez Lemus.

Cephalopholis polleni (Bleeker, 1868) Fig. 101; PI. IVE SERRAN Cephal 23

Epinephelus polleni Bleeker, 1868:336 (type locality: Reunion).

Synonyms: Plectropoma lineatum Steindachner in Bliss, 1883:45 (type locality: Mauritius). Cephalopholis
virgatus Fourmanoir, 1954:214 (type locality: Anjouan, Comoro Islands). Gracila okinawae Katayama,
1974:101, fig. 2 (type locality: Naha, Okinawa, Japan).

FAO Names: En - Harlequin hind; Fr - Vielle arlequin; Sp - Cherna arlequin.

Fig. 101 Cephalopholis polleni
(200 mm standard length)

Diagnostic Features: Body depth subequal to head length, depth contained 2.7 to 3.1 times in standard
length (for fish 9 to 26 cm standard length). Eye diameter subequal to interorbital width and about twice
depth of preorbital; preopercle rounded, finely serrate, the lower edge with 1 to 3 broad serrae; subopercle
and interopercle finely serrate: maxilla reaches about to vertical at rear edge of eye. Gill rakers 7 or 8 on
upper limb, 14 to 17 on lower limb. Dorsal fin with IX spines (with the fin membrane distinctly indented
between them) and 14 to 16 rays; anal fin with III spines and 9 (rarely 8) rays; pectoral-fin rays 17 to
19; pectoral fins subequal to pelvic fins, pectoral-fin length contained 1.5 to 1.9 times in head length;
caudal fin truncate to slightly emarginate. Lateral-body scales ctenoid, without auxiliary scales; lateral-line
scales 66 to 72; lateral-scale series 112 to 135. Colour: Adults mostly yellow (greenish or brownish yellow
on head and anterodorsally on body in some fish), with 10 to 12 bright blue or violet horizontal stripes on
body, the upper 2 or 3 broken into segments and extending posteriorly onto dorsal fin; the stripes running
onto peduncle bifurcate and continue onto the caudal fin almost to the rear margin; head with 3 to 6 horizontal
blue stripes; dark brown maxillary streak present; pelvic fins yellow with blue stripes. Small juveniles (4 cm
standard length) yellowish brown, shading to lavender ventrally and to yellow at base of caudal fin, the yellow
continuing as a broad band in each caudal lobe; snout yellow, with a large black spot on each side in front
of nostrils. Larger juveniles (10 cm standard length) brownish orange with longitudinal purple stripes on
head and body.
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Geographical Distribution: C. polleni occurs
only at oceanic islands of the Indo-Pacific
region, from the western Indian Ocean (Co-
moro Islands, Reunion, Mauritius, Chagos,
Maldives) to the central Pacific (Palau and
Line Islands); also reported from the Cocos-
Keeling Islands, Christmas Island, Indonesia
(small islands), Philippines, Okinawa, Guam,
and New Britain. It is not known from the Red
Sea, Sri Lanka, Australia, larger islands of
Indonesia, or New Guinea (Fig. 102).

Habitat and Biology: C. polleni is found on
coral reefs in clear water on the edge of steep
drop-offs: rarely seen in less than 30 m, it has
been taken in depths of 120 m and undoubtedly occurs deeper.

40° 60* 8c0* 100* 120° 140° 180* 180* 160° 140° 120*

Fig. 102

Size: Maximum total length 43 cm.

Interest to Fisheries: Probably valuable as an aquarium fish, but the species is apparently too rare and
generally too small to be of commercial importance as a food fish. Caught with hook-and-line and in traps.

Local Names: JAPAN: Minamihata; PHILIPPINES: Blue-lined grouper.
Literature: Heemstra and Randall (1984, 1986); Myers (1989); Randall and Heemstra (1991).

Remarks: Smith-Vaniz et al. (1988) have shown that C. polleni, which was previously assigned to the genus
Gracila, is not closely related to G. albomarginata, the type species of this monotypic genus. The cranium
of C. polleni is more similar to that of C. argus than to G. albomarginata, and it also has more robust dorsal-
and anal-fin spines than in G. albomarginata. Although Smith-Vaniz et al. (1988) did not find any uniquely
derived character that could be used to establish the monophyly of the genus Cephalopholis, we provisionally
accept their assignment of C. polleni to this genus, since it shares with the species of Cephalopholis a
dorsal-fin spine count of IX, a distinct knob on the ventroposterior corner of the maxilla, and has 3 to 5
trisegmental pterygiophores in the dorsal and anal fins. Furthermore, C. polleni lacks the derived characters
that distinguish the other grouper genera.

Cephalopholis sexmaculata (Ruppell, 1830) Fig. 103; PI. IVF SERRAN Cephal 17

Serranus sexmaculatus Ruppell, 1830:107 (type locality: Red Sea).

Synonyms: Serranus zanana Valenciennes in Cuv. and Val., 1828:339 (type locality: Mauritius). Cephalo-
pholis coatesi Whitley, 1937a: 124, pl. 12 (type locality: off Townsville, Queensland, Australia). Cephalopholis
gibbus Fourmanoir, 1954:215 (type locality: Mutsumudu, Anjouan, Comoro Islands).

FAO Names: En - Sixblotch hind; Fr - Vielle six taches; Sp - Cherna de seis manchas.

RS

SRR A
Fig. 103 Cephalopholis sexmaculata
(250 mm standard length)
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Diagnostic Features: Body depth contained 2.5 to 3.0 times in standard length (for fish 13 to 39 cm
standard length). Head length contained 2.3 to 2.5 times in standard length; interorbital area flat to slightly
convex; dorsal head profile of large specimens (more than 30 cm standard length) distinctly concave above
the eyes; preopercle rounded, finely serrate in young, virtually smooth in large adults, the lower edge fleshy;
subopercle and interopercle with a few small serrae mostly hidden by skin; maxilla scaly, reaching past eye.
Gill rakers 7 to 9 on upper limb, 14 to 16 on lower limb. Dorsal fin with IX spines (the fin membranes distinctly
indented between them) and 14 to 16 rays; anal fin rounded, with III spines and 9 rays; pectoral-fin rays 16
to 18; pectoral fins clearly longer than pelvic fins, pectoral-fin length contained 1.4 to 1.6 times in head
length; pelvic-fin length contained 1.9 to 2.2 times in head length; caudal fin well rounded. Lateral-body
scales ctenoid, without auxiliary scales (just a few in very large specimens); lateral-line scales 49 to 54,
lateral-scale series 95 to 108. Colour: Orange-red, with small blue spots sparsely scattered on body but
more densely on head and median fins; head also with elongated blue spots and lines; body with 4 dark
bars (sometimes very faint) merging dorsally with blackish blotches at base of dorsal fin and extending onto
the fin; 2 similar but smaller dark bar/blotches on caudal peduncle; the spaces between the dark body bars
sometimes very pale; pectoral fins orange-red.

Geographical Distribution: Red Sea
and Indo-Pacific from South Africa
(southern Natal) to French Polyne-
sia. Confirmed records from the
Indian Ocean include Kenya, Zanzi-
bar, Comoro Islands, Mauritius,
Reunion, Maldives, Chagos Islands,
and Christmas Island. The reports
by Heemstra and Randall (1984) of
C. sexmaculata from the Gulf of
Oman, Pakistan, India, and Sri
Lanka are unsubstantiated; it is ab- )
sent from the Persian Gulf (Randall : -
et al., 1978; Kuronuma and Abe, -
1986) and is not yet known from .
Lakshadweep Islands (Jones and Fig. 104
Kumaran, 1980) and the Seychelles

(Smith and Smith, 1963). In the Pacific Ocean, C. sexmaculata is known from Indonesia, South China Sea,
Philippines, southern Japan, Palau, Queensland, New Guinea, Solomon Islands, Caroline Islands, Mariana
Islands, Marshall Islands, Line Islands, Fiji Islands, Society Islands, and the Marquesas (Fig. 104).
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Habitat and Biology: Coral reefs in depths of 10 to 150 m; a secretive species, generally seen hiding in
caves and crevices on the outer reef slope. C. sexmaculata is active nocturnally in shallow water and diurnally
in deeper water (Shpigel and Fishelson, 1989b). Randall and Brock (1960) found that this species
(misidentified as C. miniatus) feeds mainly on fishes.

Size: Maximum total length at least 48 cm.

Interest to Fisheries: C. sexmaculata is of commercial interest to certain local fisheries. Caught with
hook-and-line, traps, and spear.

Local Names: AUSTRALIA: Freckled rock cod; COMORO ISLANDS: Bandama (Ajouan); JAPAN: Koku-
hanhata; PALAU: Bachungor; SOUTH AFRICA: Six-blotch rockcod; TAHITI: Rari, Tukorokoro.

Literature: Heemstra and Randall (1984, 1986); Myers (1989); Randall and Heemstra (1991).

Remarks: The species described as Serranus zanana by Valenciennes (1828) was recently found to be a
senior synonym of C. sexmaculata, but it was not used as a valid species name for the past 150 years.
Consequently, the International Commission on Zoological Nomenclature (1987: Opinion 1439) has rejected
Serranus zanana in favour of the widely used C. sexmaculata.
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Cephalopholis sonnerati (Valenciennes, 1828) Fig. 105; Pl. VA-C SERRAN Cephal 3

Serranus sonnerati \Valenciennes in Cuv. and Val., 1828:299 (type locality: Pondicherry, India).

Synonyms: Serranus zananella \alenciennes in Cuv. and Val., 1828:304 (type locality: Fort Dauphine,
Madagascar). Epinephelus janthinopterus Bleeker, 1874:40 (type locality: Ujung Pandang, Sulawesi,
Indonesia). Serranus unicolor Lienard in Bleeker and Pollen, 1875:89 (based on “Mérou Unicolore” Lienard,
1839:31, Mauritius). Cephalopholis purpureus Fourmanoir, 1966:221, fig. 3 (type locality: Nha Trang, Viet
Nam). Often misidentified as “Cephalopholis aurantius” or C. formosanas.

FAO Names: En - Tomato hind; Fr - Vielle ananas; Sp - Cherna pifia.

Fig. 105 Cephalopholis sonnerati
(300 mm standard length)

Diagnostic Features: Body depth greater than or subequal to head length, depth contained 2.3 to 2.8 times
in standard length (for fish 9 to 41 cm standard length). Head length contained 2.5 to 2.7 times in standard
length; dorsal head profile of adults straight to concave, the nape distinctly convex; interorbital area flat to
slightly convex; preopercle rounded, finely serrate, with a shallow notch just above the “corner,” the lower
edge serrate or irregular with broad spinules, usually exposed; subopercle and interopercle finely serrate;
maxilla reaches past eye. Gill rakers 7 to 9 on upper limb, 14 to 16 on lower limb. Dorsal fin with IX spines
and 14 to 16 rays, the membranes distinctly indented between the spines; anal fin with III spines and 9 rays;
pectoral fins with 18 to 20 rays; pectoral fins subequal to pelvic fins, pectoral-fin length contained 1.5 to 1.7
times in head length for fish 9 to 30 cm standard length (in fish larger than 30 cm standard length, the pelvic
fins are longer than the pectoral fins); pelvic fins reaching or extending beyond anus; caudal fin rounded.
Lateral-body scales ctenoid; lateral-line scales 66 to 80; lateral-scale series 115 to 134. Colour: Adults from
the Indian Ocean with orange-red to reddish brown body, often with scattered small whitish or purple spots;
purple network on head, maxilla, and lips; pectoral fins orange distally; membranes of soft dorsal, caudal,
anal, and pelvic fins dusky: dorsal-fin rays orange distally; pelvic-fin tips blackish. Adults from the Pacific
Ocean generally pale reddish to yellowish brown, covered with small brownish red or dark brown spots.
Juveniles dark reddish brown to nearly black, the rear margin of the caudal fin and sometimes the pectoral
fins whitish. A juvenile about 10 cm total length photographed in 30 m at Mauritius shows yellow spots on
the head, scattered blackish spots (which could be quickly changed to pale greenish) on the body and oblique
white stripes on the caudal fin somewhat like C. urodeta. Larger juveniles are brownish orange with scattered
pale greenish spots on the body and a black spot between the upper and middle opercular spines.
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Geographical Distribution: Indo-
Pacific from the east coast of Africa
(from Socotra to Durban) to the
Line Islands in the central Pacific;
in the western Pacific, C. sonnerati
ranges from southern Japan to
southern Queensland. It is known
from both continental and insular
localities, including most of the is-
lands in the tropical Indian and
Pacific Oceans, but it has not been
reported from the Red Sea or Per-
sian Gulf. And it was not found at
the Chagos Archipelago, despite . ]
an intensive survey there (Winter- w60 8r 1000 120° 140"  160°  180°  160° 140"  120°
bottom et al., 1989) (Fig. 106). Fig.106

Habitat and Biology: C. sonnerati
is a coral reef species usually caught in depths of 30 to 100 m, but at Madagascar it occurs in depths of 10 to 20
m. It feeds on fishes and crustaceans. According to Morgans (1982), females mature at about 28 cm standard
length and males at about 34 cm.

Size: Maximum total length recorded for C. sonnerati is 57 cm.

Interest to Fisheries: This common and widespread species is of commercial importance throughout most
of its range. It is caught with hook-and-line and in traps.

Local Names: INDIA: Bontoo (Telugu), Siggapu-cullawah (Tamilj, Ryfana (Minicoy), Chencheerachammam
(Lakshadweep Islands); MADAGASCAR: Alovo; MOZAMBIQUE: Garoupa, Xissumba, Guitongue.

Literature: Harmelin-Vivien and Bouchon (1976); Randall (1986); Randall and Heemstra (1991).

Remarks: Allen (1985: fig. 122) published an underwater photograph (labelled “Epinephelus multinotatus”)
of what appears to be an unusually coloured specimen of C. sonnerati from the North West Cape of Western
Australia. The ground colour is brownish, the head, body, and most of the fins covered with small dark brown
spots; several large, irregular whitish blotches on the body and posteriorly on the head, those on the body
aligned in 5 or 6 vertical or slightly oblique series, the last two on the caudal peduncle; a few scattered white
spots on the body and more densely on the median fins. Judging from the differences in colour patterns of
C. sonnerati in the Indian and Pacific Oceans, there are some genetic differences in the populations of these
two areas; but we have not been able to find any morphological differences in specimens from these two
areas.

Cephalopholis spiloparaea (Valenciennes, 1828) Fig. 107; PI1. VD SERRAN Cephal 8

Serranus spifoparaeus Valenciennes in Cuv. and Val., 1828:338 (type locality unknown, but the holotype was
collected by Commerson, hence probably Indian Ocean).

Synonyms: None. But often misidentified as C. analis (e.g., Heemstra and Randall, 1984; Randall, 1986)
or C. aurantia (e.g., Russell, 1983; Katayama, 1988; Masuda and Allen, 1987).
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FAO Names: En - Strawberry hind; Fr - Vielle fraise; Sp - Cherna frutillera.

Fig. 105 Cephalopholis spiloparaea
(127 mm standard length)
Diagnostic Features: Body depth dlstmctly less than head length, depth contained 2.6 to 3.2 times in
standard length (for fish 9 to 17 cm standard length), Head length contained 2.3 to 2.5 times in standard
length; eye large, its diameter about twice depth of preorbital; interorbital area flat; preopercle rounded, very
finely serrate, with a shallow notch, the lower edge fleshy; subopercle and interopercle smooth or with minute
serrae; maxilla scaly, reaching to or well beyond vertical at rear edge of eye. Gili rakers 7 to 9 on upper
limb, 14 to 16 on lower limb. Dorsal fin with 1X spines and 14 to 16 rays; anal fin with Ill spines and 9 rays;
pectoral-fin rays 17 to 19, rarely 19; pectoral fins clearly longer than pelvic fins, pectoral-fin length contained
1.3 to 1.6 times in head length; pelvic fins not reaching anus, their length contained 1.9 to 2.2 times in head
length; caudal fin rounded. Lateral-body scales ctenoid, without auxiliary scales; lateral-line scales 47 to
53; lateral-scale series 84 to 103. Colour: Pale reddish orange, mottled and blotched with dark red or
brownish red; faint pale spots usually present on head, body, and median fins; caudal fin usually coloured
like the body (but distinctly yellowish in some fish from the Comoro Islands) and with a bluish white
submarginal band at corners of fin, becoming narrow and marginal (or even disappearing) at centre of fin;
ventral margin of soft portion of anal fin (and to lesser extent the dorsal fin) bluish, usually persisting as
dusky in preserved specimens; some fish with about 8 faint dark saddle blotches at base of dorsal fin and
another on front of caudal peduncle,

Geographical Distribution: Indo-Pacific
from Pinda, Mozambique (15°S) to French
Polynesia and the Pitcairn Group; in the west-
ern Pacific, C. spiloparaea ranges from the
Ryukyu Islands of Japan to Heron Island at the
southern end of the Great Barrier Reef. Except
for the specimens collected at Pinda, this
species is known only from insular localities
(Fig. 108).

Flabitat and Biology: Perhaps the most
common species of grouper on Indo-Pacific e e
coral reefs below 40 m; specimens have

been collected in depths of 15 to 108 m. It

appears that nothing is known of the biology of this species.

Size: Maximum total length 22 cm.

Interest to Fisheries: Because of its small size and relatively deep habitat, this grouper is of little
commercial importance.

Local Names: JAPAN: Akahana.
Literature: Heemstra and Randall (1986); Myers (1989); Randall and Heemstra (1991).

Remarks: C. spiloparaea is similar to C. aurantia and has often been misidentified as C. aurantia (or as C
analis, a junior synonym of C. aurantia). These two species differ in colour (C. aurantia is generally
orange-yellow or golden, with red to orange dots on head and dorsally on body), and the pelvic fins of C.
aurantia are longer, usually reaching the anus, their length 1.6 to 2.0 times in head length.

click for next page
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Cephalopholis taeniops (Valenciennes, 1828) Fig. 109; PI. VE SERRAN Cephal 7

Serranus taeniops Valenciennes in Cuv. and Val., 1828:307 (type locality: Cape Verde Islands).

Synonyms: None.

FAO Names: En - African hind (formerly: Bluespotted seabass); Fr - Mérou Africain (formerly: Mérou a
points bleus); Sp - Cherna colorada.

fa s fratT ot
R ' _
\ |
\\ Fig. 109 Cephalopholis taeniops
) (adult)

Diagnostic Features: Body depth less than head length, depth contained 2.8 to 3.2 times in standard
length (for fish 22 to 34 cm standard length). Head length contained 2.7 to 3.0 times in standard length;
interorbital area convex; preopercle rounded, finely serrate, with a shallow notch, the lower edge fleshy;
subopercle and interopercle with a few small serrae covered by skin; maxilla reaching vertical at rear edge
of eye or beyond. Gili rakers 8 on upper limb, 15 or 16 on lower limb. Dorsal fin with 1X spines and 15 or
16 rays, the fin membranes distinctly indented between the spines; anal fin with 11l spines and 9 or 10 rays;
pectoral-fin rays 18 or 19; pectoral fins longer than pelvic fins, pectoral-fin length contained 1.5 to 1.7 times
in head length; pelvic fins reaching or nearly reaching anus; caudal fin rounded. Lateral-body scales ctenoid,
without auxiliary scales; lateral-line scales 68 to 72; lateral-scale series 114 to 122. Colour: Reddish orange,
the head, body, and median fins covered with small blue spots; fins blackish distally, the soft dorsal, caudal,
and anal fins with a narrow bluish margin; horizontal blue line just below eye. According to Séret (1981).
there is a black variety that also has blue spots; it is much less common than the orange variety.

Geographical Distribution: Eastern Atlantic from West Sahara
to Angola, including the Cape Verde Islands, Principe Island, and
Sao Tome lIsland (Fig. 110). «e

Habitat and Biology: Sandy and rocky bottoms in depths of
20 to 200 m. It appears that nothing has been published on
the biology of C. taeniops. 20-

Size: Said to reach 70 cm total length, but this is unusually
large for a species of Cephalopholis. According to Séret
(1981), it attains 40 cm total length. o

Interest to Fisheries: Probably of some commercial import-
ance in local fisheries. Caught with hook-and-line and in
trawls. C, taeniops is now imported from Senegal andmar- w
keted in France. It is also the subject of an important fishery

at Dakar.

Local Names: ANGOLA: Garoupa-de-pintas,Garoupa en- «*

carnada, Donaquira; SENEGAL: Dojh, Khonkhe, Kéle; 20° o 20 0 60°
TOGO: Agnato. Fig. 110

Literature: Boulenger (1895); Fowler (1936); Cadenat (1951); Poll (1954); Bianchi (1986); Bellemans et
al. (1988); Schneider (1990); Heemstra (1991).
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Cephalopholis urodeta (Schneider, 1801) Fig. 111; Pls VF, VIA SERRAN Cephal 15

Percam urodetam Schneider in Bloch and Schneider, 1801:333 (type locality: St. Christina, Marquesas
Islands, Pacific Ocean; from Forster's manuscript).

Synonyms: Serranus nigripinnis VValenciennes in Cuv. and Val., 1828:339 (type locality unknown, from
Commerson, hence probably Indian Ocean). Serranus erythraeus Valenciennes in Cuv. and Val., 1830516
(type locality: Reunion). Perca urodeta Forster, 1844:221 (type locality: St. Christina, Marquesas). Epi-
nephelus Playfayri Bleeker, 1879:2 (type locality: Mauritius). Serranus mars De Vis, 1884a:390 (type locality:
Cardwell, Queensland). Cephalopholis nigripinnis for Indian Ocean specimens (e.g., Heemstra and Randall,
1984, 1986; Randall, 1987; Winterbottom et al., 1989)

FAO Names: En - Darkfin hind (formerly: Duskyfin hind); Fr - Vielle aile noire; Sp - Cherna alinegra.

PACIFIC OCEAN

INDIAN OCEAN

Fig. 111 Cephalopholis urodeta

(Pacific ocean form 180 mm standard length, Indian ocean form 180 mm standard length)

Diagnostic Features: Body depth less than nead length, depth contained 2.7 to 3.3 times in standard
length (for fish 9 to 21 cm standard length). Head length contained 2.4 to 2.7 times in standard length;
interorbital area convex; preopercle rounded, finely serrate, the lower edge fleshy; subopercle and inter-
opercle usually smooth; maxilla reaching well past eye. Gill rakers 7 to 9 on upper limb, 15 to 17 on lower
limb. Dorsal fin with IX spines and 14 to 16 rays; anal fin with III spines and 9 (rarely 8) rays; pectoral-fin
rays 17 to 19; pectoral fins distinctly longer than pelvic fins, pectoral-fin length contained 1.3 to 1.7 times in
head length; pelvic fins usually not reaching anus, pelvic-fin length contained 1.8 to 2.3 times in head length;
caudal fin rounded. Snout and maxilla with minute cycloid scales, lateral-body scales ctenoid, without
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auxiliary scales; lateral-line scales 54 to 68; lateral-scale series 88 to 108. Colour: Reddish brown to
brownish red, darker posteriorly; body sometimes with small pale spots and/or 4 faint, irregular, dark bars
that bifurcate ventrally and another two dark bars on caudal peduncle; head with numerous, small, close-set
orange-red spots (more evident on paler parts of head) and sometimes with irregular reddish brown blotches;
dark spot between upper and middle opercular spines (more evident on juveniles); a pair of small dark spots
on edge of lower lip in line with the pair of anterior canine teeth; soft dorsal and anal fins with small orange-red
spots; outer triangular part of interspinous dorsal-fin membranes orange; pelvic fins orange-red, usually with
a dark blue edge. Caudal fin of Indian Ocean fish dark reddish brown to almost black and covered with
small pale spots; caudal fin of Pacific fish (larger than 4 cm standard length) with 2 white to bluish white
bands that converge posteriorly, the area between the bands dark, often with pale spots, the outer corners
of the fin red, with a whitish margin. Pectoral fins of Indian Ocean fish coloured like body basally, becoming
dark brown to almost black distally: Pectoral fins of Pacific fish reddish brown basally, becoming yellow
distally. Some fish from dark habitats in the Comoro Islands are uniformly black.

Geographical Distribution: Indian
Ocean from the coast of Africa
(Kenya to northern South Africa) to
French Polynesia and the Pitcairn
Islands; not known from the Red
Sea, Gulf of Aden, Gulf of Oman,
Persian Gulf, or the coast of India.
C. urodeta is a widespread and
common species that probably oc-
curs at all of the tropical islands and
shallow banks of the Indian and
west-central Pacific Oceans. It is
also known from the northern coast
of Australia. Although we have
seen one specimen (USNM, e w0t 1000 1200 f400 1607 1807 1607 M0t
118 mm standard length) from Sri Fig. 112
Lanka, and the species occurs at

the nearby Maldive Islands, it appears to be absent from the entire Arabian/Asian coast of the Indian Ocean
(Fig. 112). The specimens from Muscat (Oman) that Boulenger (1895:188 or 189) referred to ‘“Epinephelus
nigripinnis” are probably C. hemistiktos; they are certainly too large to be C. urodeta.

Habitat and Biology: This is a common coral reef species that is usually seen in outer reef areas, but also
found in lagoons, back-reef areas, and on the reef-top. It has been collected in depths of 1to 60 m. Randall
and Brock (1960) found that it feeds mainly on fishes (68%) and crustaceans.

Size: Maximum total length 28 cm.

Interest to Fisheries: Because of its small size, C. urodeta is not of much interest as a food fish (except
perhaps to subsistence fisheries), but it does well in an aquarium and may find a market as an aquarium
fish. Caught with hook-and-line and in traps.

Local Names: AUSTRALIA: Flag-tailed rockcod; HONG KONG: Banded-tail coral-cod, Pak-mei-paan;
JAPAN: Nijihata; MICRONESIA: Flagtail grouper; PALAU: Olios; PHILIPPINES: Flag-tailed grouper, Suno
(Visayan); TAHITI: Rero.

Literature: Myers (1989); Winterbottomi et al. (1989); Randall and Heemstra (1991).

Remarks: We have been unable to find any morphological character to separate the Pacific and Indian
Ocean populations of this species. Although these two populations are mostly allopathic, there does seem
to be some overlap in the western Indonesia area (we have seen specimens from Jakarta and the western
end of Sumatera that lack the white bands on the tail). Intermediate specimens, with a series of pale spots
in place of the white caudal bands, as well as typically white-banded fish, occur at Christmas Island in the
eastern Indian Ocean (Allen and Steene, 1988).

click for next page
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Cromileptes Swainson, 1839 SERRAN Cromil
Cromileptes Swainson, 1839:201; type species, “Cromileptes altivelis Swns.” (= Serranus altivelis Valen-
ciennes, 1828) by subsequent designation of Bleeker, 1875257.

Synonyms: Serranichthys Bleeker, 1855b:344; type species, Serranus altivelis \Valenciennes by monotypy.
Chromileptes (variant spelling).

Species: A single species known from western Pacific and Indian oceans.

Remarks: The monotypic genus Cromileptes is quite distinct from other grouper genera. The shape of the
head (anteriorly depressed and posteriorly elevated) is unique among serranid fishes. No other Indo-West
Pacific grouper has X dorsal-fin spines, and no grouper has such an elevated dorsal fin (with the posterior
spines and ‘anterior rays longest). The affinities of Cromileptes with other serranid genera are unclear.

Cromileptes altivelis (Valenciennes, 1828) Fig. 113; PL. VIB SERRAN Cromil 1

Serranus altivelis Valenciennes in Cuv. and Val., 1828:324, pi. 35 (type locality: Java).
Synonyms: None.

FAO Names: En - Humpback grouper; Fr - Mérou bossu; Sp - Mero jorobado.

Fig. 113 Cromileptes altivelis
(about 300 mm standard length)

Diagnostic Features: Body compressed, the depth less than head length, and contained 2.6 to 3.0 times
in standard length (for fish 12 to 37 cm standard length); body width contained 2.4 to 2.6 times in the depth.
Head length contained 2.5 to 2.8 times in standard length; dorsal head profile distinctly concave, rising
steeply at the nape; preorbital very narrow, its depth contained about 5 times in eye diameter and 30 to 32
times in head length; preopercle finely serrate, the serrae at the angle slightly enlarged, the lower edge
smooth: opercle with middle spine inconspicuous, the upper and lower spines rudimentary; posterior nostril
a large, crescentic, vertical slit; maxilla extending to below rear half of eye; no step or knob on ventral edge
of maxilla; supramaxilla well developed; jaws with bands of villiform teeth; no canines; palatines with teeth.
Gili rakers short, 8 to 11 on upper limb, 13 to 17 on lower limb. Dorsal fin with X spines and 17 to 19 rays,
the fin origin over opercle, the fin membranes not incised between the spines, the posterior spines longest
and the soft-rays even longer; anal fin with Ill spines and 9 or 10 rays; pectoral fins rounded, with 17 or 18
rays; the middle rays longest; caudal fin rounded, with 8 branched rays and 8 procurrent rays in upper part
and 7 branched rays and 8 procurrent rays in lower part. Scales on body smooth (the ctenii greatly reduced);
lateral-line scales 54 to 62; lateral-scale series 106 to 122. Pyloric caeca 13. Supraneural bones slender,
the second more than half length of first; no trisegmental pterygiophores in dorsal or anal fins; rear edge of
first dorsal pterygiophore slightly excavated; epipleural ribs on vertebrae 1 to 8; cranium elongate, depressed
anteriorly and elevated posteriorly; least interorbital width about 10% of cranium length; postorbital part of
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cranium elongated, 60% or more of cranium length; supraoccipital crest not extending onto frontals. Colour:
Pale greenish brown, with widely-spaced, round, black spots on head, body, and fins; some spots on body
and base of median fins overlain by a large dusky blotch. Black spots on juveniles fewer than on adults and
may be as large or larger than eye.

Geographical Distribution: Western Pacific from south-
ern Japan to Palau, Guam, New Caledonia, and
southern Queensland (Australia); in the eastern Indian
Ocean from the Nicobars to Broome, Western Australia
(Fig. 114). Reports of Cromileptes from the western
Indian Ocean (Heemstra and Randall, 1984, 1986) are
unsubstantiated, although one by Smith (1954) from
Kenya seems valid. Records from the Hawaiian Islands
are probably based on released aquarium fishes (Randall
and Heemstra, 1991).

Habitat and Biology: Cromileptes occurs on well-de-
veloped coral reefs as well as in dead or silty reef areas.
It is found in tide pools and is also caught at depths of
40 m. Artificial spawning was accomplished by Tang et al.
(1979). Mature eggs were buoyant, 0.80 to 0.83 mm in
diameter with a single oil droplet; the larvae died after 7
days. Growth of Cromileptes in captivity is very slow.

100° 120° 140° 160° 180"

Size: Maximum 70 cm total length. Fig. 114
Interest to Fisheries: Juveniles are prized as aquarium
fishes, and adults are one of the most expensive fishes in fish markets wherever it occurs. C. altivelis may

have potential as a species for aquaculture. Caught with hook-and-line, spear, and in traps.

Local Names: AUSTRALIA: Barramundi cod; JAPAN: Sarasa-hata; PALAU: Meleches; PHILIPPINES:
Lapu-lapung Senorita (Tagalog), Miro-miro (Visayan); SINGAPORE: Polka-dot grouper, Kerapu tikus. In the
aquarium trade, this species is often called “panther fish.”

Literature: Schroeder (1980); Grant (1982); Tan et al. (1982); Heemstra and Randall (1984, 1986); Myers
(1989); Randall and Heemstra (1991).

Dermatolepis Gill, 1862 SERRAN Dermat

Dermatolepis Gill, 1862a:54; type species, Dermatolepis punctatus Gill, 1862 (= D. dermatolepis) by original
designation.

Synonyms: Lioperca Gill, 1863:236; type species, Serranus inermis VValenciennes, 1828 by monotypy.

Diagnostic Features: Body deep and markedly compressed, the greatest depth usually more than head
length (occasionally equals head length) and contained 2.1 to 2.5 times in standard length, the body width
contained 2.4 to 3.4 times in the depth. Head length contained 2.5 to 2.8 times in standard length; dorsal
head profile steep, almost straight; the interorbital area slightly convex; preorbital depth contained 8 to 11
times in head length; preopercle subangular, finely serrate, the serrae covered by skin and the lower edge
smooth; opercular spines inconspicuous, the lower rudimentary; upper edge of operculum convex; ventral
edge of subopercle and interopercle smooth; anterior part of interopercle extended ventrally as a broad
fleshy flap; no bony knob or step on posterior end of maxilla; supramaxilla well developed; posterior nostrils
2 or 3 times larger than anterior nostrils; canines at front of jaws rudimentary or absent; teeth present on
palatines. Dorsal fin with XI spines and 18 to 20 rays, the fin origin in front of a vertical at pectoral-fin base,
the fin membranes not or only slightly incised between the spines; anal fin with III spines and 9 or 10 rays;
pectoral fins rounded, the middle rays longest, distinctly longer than pelvic fins; caudal fin rounded in
juveniles, truncate to distinctly concave in adults, with 8 branched rays and 8 procurrent rays in upper part
and 7 branched rays and 7 procurrent rays in lower part. All scales on the body and head are smooth (ctenii
rudimentary or absent). Supraneural bones 2, the second one at least half the length of the first; no
trisegmental pterygiophores; rear edge of first dorsal pteryyiophore not excavated: epipleural ribs on
vertebrae 1 to 10; cranium compressed, the least interorbital width less than width of vomer; median
supraoccipital crest well developed; frontoparietal crests convergent anteriorly: parasphenoid straight.
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Habitat and Biology: Species of Dermatolepis are secretive coral-reef fishes reported from depths of 10
to 213 m. They are relatively rare and almost nothing is known of their biology.

Geographical Distribution: One species in the eastern Pacific, one in the western Atlantic, and one in the
western Indian Ocean. This particular pattern of species distribution is not known for any other genus of
fishes.

Interest to Fisheries: Taken incidentally with other species; caught with hook-and-line, spear, and in traps.
Because of their rarity, the species of Dermatolepis are of little commercial importance.

Spedies: The genus comprises three species: Dermatolepis inermis of the western Atlantic and Caribbean
Sea, D. dermatolepis of the eastern Pacific, and D. striolata in the western Indian Ocean.

Remarks: Dermatolepis was regarded as a subgenus of Epinephelus by C.L. Smith (1971), Johnson (1983)
and Johnson and Keener (1984). According to Smith-Vaniz et al. (1988), the scales of Alphestes and
Dermatolepis are distinct from all other groupers, Dermatolepis differs from Alphestes in lacking the strong
antrorse spine on the preopercle, in head shape (eye diameter about half of snout length, versus greater
than or subequal to snout), and in having larvae with a smooth neurocranium (dorsal part of neurocranium
extremely rugose in Alphestes). The interrelationships of the species of Dermatolepis are not apparent.

Dermatolepis dermatolepis (Boulenger, 1895) Fig. 115; PI. VID SERRAN Dermat 3

Epinephelus dermatolepis Boulenger, 1895:256 (replacement name for Dermatolepis punctatus Gill, 1862,
preoccupied in Epinephelus by Holocentrus punctatus Bloch, 1790; type locality of D. punctatus: Cape San
Lucas, Baja California).

Synonyms: Dermatolepis punctatus Gill, 1862a:54. Epinephelus dermatolepis.

FAO Names: En - Leather bass; Fr - Mérou cuir; Sp - Mero coriaceo.

JUVENILE
Fig. 115 Dermatolepis dermatolepis
(adult, juvenile)
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Diagnostic Features: Body depth usually greater than head length, depth contained 2.1 to 2.5 times in
standard length (for fish 14 to 44 cm standard length). Eye diameter much less than snout length, eye
diameter contained 5.2 to 8.0 times in head length. Gill rakers (total) 21 to 24. Dorsal fin with XI spines
and 18 to 20 rays; anal fin with III spines and 9 rays; pectoral fins with 19 or 20 rays; pectoral fins short,
their length 18 to 26% of standard length; caudal fin rounded. Scales smooth, mostly covered by skin;
lateral-line scales 62 to 67; lateral-scale series difficult to count. Colour: Adults with ground colour grey or
brownish, irregular white spots and blotches on the dark bars and small dark spots on the pale interspaces;
large adults with yellow margin on the posterior parts of the median fins. Juveniles white with several black
bars on body and extending into dorsal and anal fins: head with similar black bands: paired fins and distal
parts of median fins with black spots.

Geographical Distribution: Eastern Pacific:
Southern California to Ecuador, Revillagigedo and
Galapagos Islands, Cocos Island, Clipperton Is-
land (Fig. 116).

Habitat and Biology: Coral reefs and rocky bot-
toms in depths of 21 to at least 40 m. The leather
bass is a diurnal predator that feeds on small
benthic fishes and occasionally on crustaceans. It
often uses browsing herbivorous fishes as a mov-
ing blind in order to feed on the cryptic fauna
disturbed by these browsers, and it will also follow
foraging moray eels to catch the fishes frightened
from their hiding places in the reef when the eel
enters crevices in search of prey. Small juveniles
have been seen hiding among the long spines of
the dark-coloured sea urchin, Centrostephanus coro- 120° 100° 80° i
natus (Verrill), for which their prominent dark- Fig 116
barred colour pattern is well suited.

o

20°

Size: Attains a length of about 1 m total length (Thomson et al., 1979).

Interest to Fisheries: Probably of some local importance as a food fish, but D. dermatolepis is not abundant
enough to be of commercial significance.

Local Names:
Literature: C.L. Smith (1971); Montgomery (1975); Thomson et al. (1979).

Remarks: This species differs from its Atlantic congener (D. inermis) in having shorter pectoral and pelvic
fins (pectoral-fin length 18 to 26% of standard length, versus 29 to 35% of standard length; pelvic-fin length
13 to 20% of standard length, versus 20 to 23% of standard length) and in its colour pattern (juveniles with
black bars and bands on a white background, versus juveniles black with white spots). The configuration
of the median fins and the colour patterns of adults are also different in these two species.

Dermatolepis inermis (Valenciennes, 1833) Fig. 117; Pl. VIE SERRAN Dermat 1

Serranus inermis Valenciennes in Cuv. and Val., 1833:436 (type locality: Antilles).

Synonyms: Dermatolepis zanclus Evermann and Kendall, 1898:129, pl. 8, fig. 9 (type locality: Key West,
Florida). Dermatolepis marmoratus Osburn and Mowbray, 1915:1 (type locality: Key West, Florida). Epinephelus
inermis.
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FAO Names: En - Marbled grouper; Fr - Mérou marbré; Sp - Mero marmol.

JUVENILE

Fig. 117 Dematolepis inermis
(adult, juvenile about 250 mm total length)

Diagnostic Features: Body deep and compressed, the greatest depth distinctly more than head length,
contained 2.2 to 2.5 times in standard length (for fish 15 to 34 cm standard length); body width contained
2.2 t0 2.9 in the depth. Head length contained 2.5 to 2.8 times in standard length; preopercle finely serrate,
the serrae at angle slightly enlarged. Gill rakers 19 to 22 (total). Dorsal fin with XI spines and 18 to 20 rays,
the membranes only slightly incised between the spines and the third or fourth spine longest; anal fin with
III spines and 8 to 10 rays, the rear margin falcate in large adults; pectoral-fin length 29 to 35% of standard
length, pectoral-fin rays 18 or 19; caudal fin rounded in juveniles, truncate or concave in adults. Scales
smooth, deeply embedded. Colour: Adults mottled greyish brown with white speckles and small black spots
that tend to be arranged in rings; juveniles black or dark brown covered with irregular white spots and
blotches.

Geographical Distribution: Western Atlantic from
North Carolina to Rio de Janeiro, including the Gulf of
Mexico and Caribbean (Fig. 118).

Habitat and Biology: A rare, secretive species; vir-
tually nothing is known of the biology. Depth records
range from 21 to 213 m.

Size: Maximum total length about 90 cm; maximum
weight over 10 kg.

Interest to Fisheries: Because of its rarity, D. inermis
is of little commercial importance.

Local Names: CUBA: Chemna jaspeada; VENEZUELA:
Mero tigre, Viuda.

Literature: Cervigdn (1966); Smith (1971); Johnson
and Keener (1984); Dennis and Bright (1988).
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Dermatolepis striolata (Playfair, 1867) Fig. 119; PI. VIF SERRAN Dermat 2

Serranus striolatus Playfair in Playfair and Gunther, 1867:11, pi. 3, fig. 2 (type locality: Zanzibar).

Synonyms: Serranus gibbosus Boulenger, 1887:654 (type locality: Muscat, Oman). Dermatolepis alda-
brensis Smith, 1955:311, pi. 3, fig. B (type locality: Aldabra).

FAO Names: En - Smooth grouper; Fr - Mérou lisse; Sp - Mero liso.

Fig. 119 Dermatolepis striolata
(400 mm standard length)

Diagnostic Features: Body depth greater than head length, depth contained 2.4 to 2.6 times in standard
length (for fish 27 to 40 cm standard length). Eye diameter much less than snout length, contained 7.2 to
8.1 times in head length; preopercle serrate, but the serrae are covered by skin; opercular spines not
apparent. Gili rakers 5 to 7 on upper limb and 13 to 16 on lower limb, total 18 to 22. Dorsal fin with XI
spines and 18 or 19 rays, the fin origin over the opercle and the membranes not incised between the spines;
anal fin with Ill spines and 9 or 10 rays; pectoral fins with 17 to 19 rays, pectoral-fin length 23 to 27% of
standard length; caudal fin rounded or truncate with rounded corners. Scales smooth and mostly covered
by skin; lateral-line scales 69 to 71; lateral-scale series difficult to count, 118 to 124. Colour: Yellowish to
reddish brown, paler ventrally; adults with small, round, dark spots all over head, body and fins; juveniles
with numerous small dark brown spots on head, body (where they are often horizontally elongate, even
forming short lines) and fins (where they are less distinct); median fins also with pale spots; head and body
also with more or less distinct, irregular, pale blotches of various sizes.

Geographical Distribution: Western Indian Ocean: Gulf of Oman and
south coast of Arabian Peninsula, Aldabra, Comoros, Madagascar, and 4
coast of Africa from Kenya to South Africa (Durban) (Fig. 120).

Flabitat and Biology: It is a rare species seen on shallow coral reefs to
depths of 15 m. Morgans (1982) reports shoaling behaviour in small 2
groups (8 or fewer individuals). The stomach contents of 5 specimens
were examined by Morgans; 3 were empty and 2 contained fish remains.

Size: Attains at least 85 cm total