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FOREWORD

Corel reef systems and the biological resources they support are not only critical to the
subsistence and livelihood of the local communities dependent on these systems, but also
essential to the economic wealth of many nations in the world. Corel reefs are biological
wonders with incredibly intricate and complex interlinkages of life forms; its fragile fabric
easily gets disturbed when one key component of the system is destroyed or removed. But,
unfortunately, in many parts of the world, the coral reefs are in crisis, with the coral life
on them already in peril or in the phase of decline.

There has been a growing concern, in the recent years, over the status of reefs for the
sustenance and survival of living corals associated with them. As a result, there is an
increasing awareness, now-a-days, of the need for coral reef conservation and management
through research and monitoring programmes at the national and international levels.

Over-fishing for subsistence livelihood of the people as well as over-exploitation of
resources for commerce, coral mining, ever-increasing pollution, etc., coupled with the
climatic adversities of coral bleaching, associated with the ‘El Nino’/Southern Oscillation, of
1998, have resulted in the depletion of coral cover in many parts of Southeast Asia. However,
fortunately, the coral reef system associated with the Andaman and Nicobar Islands of our
country remained unaffected and isolated from these despoilling processes.

The Andaman and Nicobar Islands are well known for biodiversity richness particularly
its reef systems which shelter rich and diverse faunal resourses, like molluscs, crabs and
lobsters, and, especially fishes, supporting the livelihood of the people, as well providing
permanent employment to the traditional fisherman. But, we are at a loss that there is dearth
of adequate information of these resourses, including the harvestable reef fishery potential,
vis-a-vis their distribution in the islands’ reef systems. Therefore, the need for the studies
on these potential resources, their sustainable use and various threats posed to them, is amply
clear and imperative.

It is appreciable in this context that this volume, illustrated with line drawing and photographs
of the fish fauna concerned, including brief notes on their ecology and the reef fishery
potential, partaining to these island systems, will serve as a valuable field guide not only to
the students, teachers and reserchers in the allied field, but also to the reef watchers and
managers engaged in the conservation and management of the reef systems of the Andaman
and Nicobar Islands.

Dr. J.R.B. Alfred

November, 2003 Director
Kolkata Zoological Survey of India



PREFACE

The marine ecosystem of the Andaman and Nicobar Islands offers a varied and complex
animal life of which the colourful coral reefs constitute the most fragile and interesting faunal
element as elsewhere in the Indo-Pacific Reefs. The fascinating ‘underwater coral gardens’
of these Islands comprise more than 200 species of corals and several hundreds of associated
faunal components. Majority of these coral reefs are of fringing type occurring close to the
shore. These are most productive natural ecosystems supporting rich fish resources in
addition to other fascinating multicoloured fauna. In recent years, scores of stunning and
exciting colourful fishes are being discovered in the Indo-Pacific Reefs. Many excellent
publications are available on the reéf fishes of Indio-Pacific and Caribbean Reefs. Unfortunately,
no such publication is available on the reef fishes of the Andaman and Nicobar Islands.
Prompted by this lacuna, a study on the reef fishes of these islands was undertaken.
Intensive surveys all along the length and breadth of the archipelago facilited in the preparation
of this guide on the reef fishes of these islands. The main aim is to present a comprehensive
account of the great diversity of reef fishes of the Andaman and Nicobar Islands.

This illustrated volume, it is hoped, with line drawings as well as colour photographs and
brief notes on ecology, shall serve as a valuable field guide to ichthyologists, reef-watchers,
conservationists etc.

From the conservation point of view, fish particularly of the reef ecosystem command
no less attention than the members of other faunal groups. The indiscriminate destruction of
the coral reefs results in loss of habitat for a variety of animals including the fishes. Only
recently, corals and a few inhabitants of the reefs are included in the Schedules of the
Wildlife (Protection) Act, 1972; only some sharks found a place in them. The present book
brings out the rich diversity of fishes in the reef ecosystem, stressing the need for protection
of the reefs.

Dr. D.V. Rao

Zoological Survey of India

Andaman and Nicobar Regional Station
Haddo, Port Blair 744 102
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Little fish have bigger fish
Behind their backs to bite ‘ em
And big fish have bigger fish

And so ad infinitum

Jonathan Swift (MISQUOTED)
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INTRODUCTION

The Andaman and Nicobar Islands comprise an arcuate chain of more than 350 major
islands in addition to a number of islets and rock outcrops in the Bay of Bengal lying between
latitudes 06° and 14° N and longitudes 92° and 94° E. The islands are spread in a linear
distance of about 1120 km and constitute the summits of the submarine range of hills
connecting the Arakan Yoma of Myamnar with the Achin Head in southeast of Sumatra. The
Andaman Island and Nicobar Islands are distinctly separated by the wide Ten Degree channel
which is about 150 km wide and 400 fathoms deep. The total land area is about 8249 sq.
km. with a coastline of 1962 km. The coastline is very wavy with many long, narrow
creeks, lagoons and bays supporting sandy, rocky and muddy beaches and mangroves. In
addition, the extensive coastline of these islands supporting richest coral formations, reputing
the Andaman and Nicobar Islands as a coral paradise. The majority of the reefs are of
fringing type, occurring close to the shore often extending to long distances while some coral
banks are also reported far from the shore on the west coast of Andaman Islands.

The fringing reefs of these islands with more than 200 species of stony corals, large
number of species of soft corals, gorgonians, whip corals offer a wide variety of habitats
include lagoons, reef slopes, reef flats with heavy surf breaks, silt-sand, sand-rubble, weed
and coralline algal beds. Each of these habitats support a rich resource of fishes in the sea,
in addition to a fascinating array of multi-coloured organisms. Coral reefs provide the fish,
crustaceans, molluscs and echinoderms on which coastal people in many countries depend
for their food or to make a living. Fish generally make up at least 35 to 45% of the diet of
the local people.

Usually coastal people depend on the hundreds of edible fish species that live around
shallow near shore reefs and lagoons. The fish fauna consists of more than 1200 species
of which over 240 species are food fishes while another 250 species or so are of ornamental
nature. Some of the most popular ornamental reef fishes are butterflyfishes, angelfishes,
surgeonfishes, wrasses, moorishidols, squirrelfishes, damsels, triggerfishes, boxfishes etc.

The regions around New Guinea, the Philippines and the Indonesia collectively have a
greatest number of marine plants and animals in the world and are rich Biodiversity centres.
Due to proximity to this region, the A & N Archipelago also has an extremely rich marine
fauna and flora. Many animal groups associated with the reefs of these islands are to be
explored and documented. For some of the well-known groups such as corals, echinoderms,
molluscs and fishes, our knowledge and studies have reached a level to justify the production
of guides and handbooks on these animals. More than a decade of exploration of these
islands for ichthyological studies prompted the author to prepare a field guide on the reef
fishes of these islands.
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SCOPE AND OBJECT OF THE GUIDE

Ilustrated field guides to the Coral Reef Fishes of Indo-West Pacific, Great Barrier Reef,
Indian Ocean, Maldives, Japanese Archipelago, Caribbean Sea etc. have been published.
Although the marine waters around these islands are known to support a rich variety of fish
species, surprisingly, no comprehensive guide is available to identify the common reef fishes
encountered in and around the reefs of the Andaman & Nicobar Islands. Thus an illustrated
field guide to the reef fishes of this area has been a long felt need and hence the present
work is mainly designed to fill up this gap. This will enable the amateur naturalists, fishery
scientists, reef managers and tourists when snorkeling or diving to recognise the common
reef fishes of these islands. Moreover, keeping coral reef fishes in home aquarium has
become a fascinating hobby in recent years and is hoped that this guide will fulfill the needs
of aquarists as well as dealers of ornamental fishes, to correctly identify majority of the reef
fishes for aquarium use.

The present guide is aimed to provide identification of about 705 species of reef fishes
belonging to 90 families, usually encountered on the reefs of A & N Islands. These include
not only the fishes that exclusively live on or around coral reefs but also the fishes that may
be encountered in different habitats adjacent to the reefs such as sand-silt, sand-coral rubble,
sea grass and algal beds. Many species are excluded because they are either rare, very deep
dwelling, or small. Most of the fish covered are common, though several of the less common
and even some rare species are included because they are particularly fascinating or attractive.
Most of the reef fishes found around these islands are widely distributed in the Indo-Pacific
region, and hence this Handbook shall also be useful for the identification of reef fishes from
regions other than the A & N Archipelago.

HOW TO USE THE FIELD GUIDE

The classification and systematic sequences adopted by different ichthyologists vary
considerably and the system followed in this book is that used by Smith and Heemstra
(Smith’s Sea Fishes, 1986). The identification keys given are a simple illustrated aid to the
representative species of the families, and keys to genera and species are those used in
scientific works. With a little practice and patience, the keys to the species level can be used

as they are based on the meristic and morphometric characters that cannot be seen without
handling the specimen.

For each family a general description and habits that apply to the group as a whole is
given. Within each family the species account presented alphabetically by scientific name,
their common English name with identification characters involve body shapes, colour pattern
and geographical distribution (in general terms like Indo-Pacific and Indo-West Pacific) that
can be readily used by a non-specialist. Other details like number of spines and rays in fins,
lateral line scale counts are also included. Food habits, habitat preferences, an approximate
maximum length attained by each species is also given, whenever such information is
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AD
AN
BA
BR

CH

BD
CL
CPD
ED

Anal fin D, Second dorsal fin O Opercle
Adipose fin | Isthmus P Pectoral
Anus (Vent) IOP Interopercle PM Premaxilla
Barbel K Keels PO Preopercle
Branchiostgal rays LL Lateral line PRO Preorbital
Caudal fin M Maxilla SM Supramaxilla
Cheek N Nape SO Subopercle
First dorsal fin NO Nostrils V Ventral fin
VA Ventral axillary scale
TL
SL

VL

Body depth HL
Caudal fin length PL
Caudal peduncle depth SL
Eye diameter SNL

Head length
Pectoral length
Standard length
Snout Length

CL

TL Total length

ML Maxillary length

VL Ventral length

Fig. 1. External features and measurements of a bony fish



Zoological Survey of India

EXTERNAL FEATURES OF FISHES

i
|
[ P
|
\__ Head | Trunk — Tail
Total length
A Anal fin GS Gill slits P Pectoral fin
C Caudal fin K Keels SN Snout
CL Clasper LF Labial fold S Spiracle
D, 1st dorsal fin M Mouth V Ventral fin
D, 2nd dorsal fin N Nostril PP Precaudal pit

Fig. 2. External features and measurements of a shark

PA

Width of oL .
cecce DisC « ¢ ¢ ¢ ¢ ¢ <<I;J’b/g
A

I
| P '
| L Tk |
| I
| | I
I | [ I
|
| | P '
| |
|
| nout! sc ,'
nout '——  Length of disc Length of tail
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D, 1st dorsal fin PA  Pectoral axil V  Ventral fin
D, 2nd dorsal fin S Spiracle

Fig. 3. External features and measurements of a skate
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Terminal Sub-terminal Inferior
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°
Superior Protrusile

Fig. 4. Types of mouth position

Villiform Canine-like Incisor-like

Molar-like Dental plates

Fig. 5. Teeth pattern
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Finlets Adipose fin
Rounded Truncatel Emarginate

Forked Lunate

i

Pointed Rhombold

Fig. 6. Types of caudal fin
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Abdominal Thoracic

‘L

Jugular

Fig. 7. Position of ventral fin

Longitudinal bands Vertical bands

Oblique bands

Fig. 8. Direction and terminology of bands
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available. This information is derived in part from the literature besides the observations made
by the author. As far as possible colour photographs are provided for many species in order
to facilitate an easy identification. Since this book is largely intended for the use of non-
specialists, technical jargon has been kept to the minimum and the basic technical terms that
could not be avoided are defined in the glossary as such terms are necessary to describe a
fish effectively and precisely. The external features of a typical bony and cartilaginous fish,
position of mouth and teeth pattern, different types of caudal fin, position of ventral fins,
direction and terminology of the colour stripes of the fish, are provided with simple line
diagrams.

With a little practice in using this guide, one can easily learn to identify most of the
common fish species found around reefs of these islands. In fact, more than 700 species
are illustrated in this Field Guide to make a quick and reliable identification. In the first
attempt, if one cannot place a fish in its appropriate order or family, follow the illustrated
key to the families comprising typical body shapes of the fishes in the families. Having
found the family and an illustration that looks like your specimen observed in the field, run
through the descriptions and compare with figures until you are able to identify the species.
In case of doubt refer the species key, go back to the plates, and try again. Always read
the general information given for each family, as it contains information applicable to all or
most members of the group and which may not be repeated under the species description.
Many reasonably common and well-known shore species find a place in this book; in case
if not found, consult literature that is more specialised or experts in the field. This guide
is primarily designed for use in the field and hence hoped that it would find its place in your
boat, field bag, and diving-gear box or in your pocket whenever you go for snorkeling,
diving or field study.

A WORD TO THE UNDERWATER EXPLORERS

Observing underwater life on the reefs and the thrill cannot be compared with any type
of experience gained on the earth. Although SCUBA diving is the most exciting and thrilled
experience, most of the brilliantly coloured reef fishes can be seen at their best near the
surface with the help of mask and snorkel that are affordable by any common man. The
snorkeling requires no experience, no expensive equipment involves, no risks and can be
enjoyed by anyone. It is advisable to have a companion while snorkeling to get help in case
of any untoward incident or accident. One should be careful and avoid touching of hydrozoan
corals and jellyfishes which can cause painful wounds. One should not touch anything with
bare hands and keep one’s feet away from the bottom as mush as possible because many
poisonous and venomous creatures are capable of inflicting severe wounds and most of them
are invisible and difficult to notice when lying on the bottom. Always wear stout and tough
footwear when walking on the reef. Walking or standing on live corals may damage the
corals and it should be totally avoided. Stay in one place for a long time instead of swimming
constantly over the bottom in search of fish. Do not make rapid movements, splash or thump
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waters while snorkeling. Once the fish are disturbed, they hide or desert the area. Always
observe leisurely, move in a casual way and enjoy the graceful movements, stunning colour
patterns and behaviour of the fishes on the reefs. Since the colour patterns of many fishes
resemble their surroundings, carefully examine the bottom; else, you will miss these cryptic
creatures. As many fishes live in crevices of rocks and corals, do not forget to keep an eye
around these areas.

ABBREVIATIONS AND SYMBOLS

D Dorsal fin
A - Anal fin
P Pectoral fin
V  Ventral fin (Pelvic fin)
Above letters followed by Arabic numerals = number of rays.
Above letters followed by Roman numerals in capitals = number of fin spines.

A plus mark (+) between Roman and Arabic numerals means that the first and second
dorsal fns are separate.

A coma (,) between Roman and Arabic numerals means that the fin is continuous.
L1 Number of scales along lateral line.

Ls Number of scales along horizontal series.

Nomenclature

Scientific names of all fishes is composed of two latinized words which are italicized
(binomial system). The first word is the name of the genus or group of related species to
which the fish belongs always begins with an initial capital; the second name, always with
a lower case initial, is the name of the species. For example : a butterflyfish named Chaetodon
auriga, where Chaetodon is generic name and auriga is its specific name. One or more
species may be included in that genus. Names of persons following the scientific name
(binomial formula) not in italics are the names of the authors who described the species first
and the year is the year of its publication. When the author’s name is in parentheses, it means
that the species was originally placed in a genus other than the one in which it appears in
this work. The author’s name should be written in full except in few cases such as Linnaeus
(as L.) and Fabricius (Fabri.) according to the International Code. Although scientific names
are often difficult to pronounce and are subject to change, the scientific name for each
species is a codeword understood by all zoologists worldwide. In addition, studies often
reveal that two or more named species from different or same areas are actually the same
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species; in such cases, the oldest scientific name has priority. The genera are grouped into
families with names that end in “idae” and families are also grouped into orders with names
ending in ‘iformes”

COLLECTION AND PHOTOGRAPHY OF FISH

Once one develops love and interest to observe the fishes in their habitats, slowly one
becomes more interested in identifying fishes and may need to collect wider variety of
species for detailed studies. One can collect more types of fishes by using a variety of hooks,
baits, nets, traps, etc. and by fishing in different reef habitats. Operating big nets or cast nets
on reefs may damage the corals; always prefer hand nets and spears. Using dynamites and
poisons create havoc. Some fishes are attracted to light suspended at the side of your boat
during night; capture them with dip nets. Another conveniant way to collect a variety of fish
species is to collect samples from fishermen’s catches. One can also learn to identify fishes
by making regular visits to fish markets. Always split open the stomachs of the fish samples
and examine its contents. If the fish is a large carnivore, identifiable fishes will often be
found. This will not only help in understanding the feeding habits of the species but also add
to ones list of fishes of that area.

Preserving Specimens

The stunning colours of the fishes fade away rapidly after death. However, one can
slower down the process by keeping the specimens out of sunlight and avoiding keeping in
ice. The collected fish may be gutted and frozen immediately for later study. There is no
technique available to preserve the natural colours of fish for longer periods. For scientific
study, preserve the specimens in 10% formalin solution diluted from full strength formalin
i.e. 45-50% formaldehyde. After few days, transfer the specimens to 75% ethyl alcohol and
airtight the jars. A label written with waterproof ink on rag paper / waterproof paper with
details of capture data such as date, locality, type of gear, habitat, name of collector etc.
should keep along with the specimen.

Fish photography

Photograph of a fish you collect is useful for identification and helps in understanding
their colour pattern as the photographs record colours that fade rapidly after the death of
a fish. Photography should be made soon after the specimen collected. Photographing small
fishes often requires special lenses. Specimen should be prepared for photography in a simple
way. Lay the fish on its side on any suitable cardboard and erect the dorsal, anal and pelvic
fins and stretch the caudal fin and pinned-out the fish. Refer to the text figure to sea how
to pin the fins in an erect position using rust proof pins. By using a fine-bristle brush, apply
full strength formalin on the stretched fins. Remove the pins after five minutes and the fins
will be remain erect permanently. Then keep the specimen on a suitable background colour
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sheet. Clean any liquid present on the specimen with blotting or tissue paper to avoid glare
and surface reflections. Keep a ruler or any other object of known dimensions next to the
fish so that the length of the fish can be calculated later from the print. Do not use direct
sun light for photography. Keep the specimen in low shaded light and photograph the fish.
Do not discourage if you cannot get sharp photographs, experience make you perfect.
Underwater videography or still photography is difficult and needs very expertise and patience.
Now-a-days best underwater video photography equipment is available, amateurs can handle
easily and become perfect with experience. Keep a record of the specimens and frames while
taking photographs. Refer the articles by J.E. Randall (1961) and A. R. Emery and R.
Winterbottom (1980) for photography techniques.

\\\‘('/'/,//lj}

Fig. 9. A pinned out specimen

GLOSSARY

Abdomen : the belly or lower surface of a fish.

Abdominal : on or pertaining to belly.

Acute : sharp, pointed.

Adipose eyelid : fatty transparent tissue that partially covers eye of some fishes (ex. Mugil).
Adipose fin : a fleshy fin without rays or spines located between dorsal and caudal fins.
Anal fin : the median, unpaired fin located on ventral side of body just behind anus.
Anterior : towards head end of fish.

Antrose : directed forward or turned anteriorly.
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Anus : the external opening of intestine or vent.

Asymmetrical : without symmetry.
Auxiliary scales : small scales superimposed on surface of large scales.
Axil : area where a paired fin is attached to body or inner base of pectoral fin.

Axillary scale : elongated scale or group of scales at base of pectoral or ventral fins of some
fishes.

Bar : a vertical band of colour.

Barbels : fleshy elongated tentacles, generally found under chin.

Basal : at or near base.

Benthic : living close to or on bottom.

Bifurcate : divided into two parts; bifid, forked.

Bilobate : having two lobes.

Blind side : the light coloured underside of fish, which lacks eyes (flatfishes).
Branched rays : a soft fin ray that is split into two or more parts distally.
Branchial : pertaining to gills.

Canine : conical pointed tooth, usually larger than surrounding teeth.
Carapace : a hard shell or box encasing body.

Carnivorous : feeding on animals.

Cartilage : soft and flexible skeletal tissue.

Caudal fin : the fin at the rear of fish; tail fin.

Caudal peduncle : narrow part of body between rear end of anal fin base to base of caudal
fin.

Caudal pits : small depressions on either side of caudal peduncle.
Cephalopod : a group of molluscs, including octopus and squids.
Cheek : area between eye and edge of pre-opercle bone.

Chromatophores : pigment cells present in skin.
Ciguatera poisoning : a type of poisoning from eating coral reef fishes.

Cirri : small, slender, filamentous skin appendages.

Compressed : flattened from side to side.
Concave : curved inward.

Confluent : joined together.

Continuous : unbroken; refers to dorsal fin in which spinous part is joined to soft part,
without notch.
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Convex : curved outward.

Cornet : small horn-like structure on head.

Corselet : a densely scaled area behind pectoral fins found in tuna-like fishes.

Crenulated : having margin shaped into small rounded scallops or wavy.
Crescentic : shaped like crescent or half-moon shape.

Ctenoid : a scale with minute teeth or spines on rear margin.
Cutaneous : pertaining to skin.

Cutaneous folds : skin folds.

Cycloid : thin, flexible scale with smooth surface.

Deciduous (scale) : easily shed.

Denticles : small tooth-like structures.

Depressed : flattened from dorso-ventrally.

Dermal papilla : fleshy skin projections.

Dermal : pertaining to skin.

Dichromatic : of two different colour forms.

Dimorphic : having two forms.

Distal : farthest from point of attachment.

Diurnal : those active during daytime.

Dorsal : pertaining to back.

Dorsum : the upper surface of head or body.

Edentate : without teeth.

Emarginate : with a slightly concave margin.

Embedded : scales buried or covered by skin.

Erectile : capable of being raised.

Esca : the terminal lure or bait on angling apparatus (illicium) of anglerfishes.
Falcate : sickle-shaped.

Filamentous : thread-like; refers to elongated fin rays.

Finlet : a small fin with one or two rays often following dorsal or anal fins.
Forked : distinct upper and lower lobe, separated by deep notch.
Fusiform : spindle-shaped; tapering at both ends.

Gill arch : the bony structure that supports the gill-filaments.

Gill filaments : the soft, red, fleshy part of gills.

Gill rakers : the bony projections along anterior edge of gill arches.

13
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Gill slits : gill openings.

Habitat : the place where a species normally lives.

Herbivorous : feeding on plants.

Hyaline : transparent; devoid of colour.

Illicium : an isolated modified dorsal ray or spine used as a fishing lure by some fishes.
Incised : notched (fin membrane between spines).

Incisor : a tooth flattened at tip like chisel.

Inferior : the position of mouth when on the underside of head.

Inter-dorsal : between two dorsal fins.

Interorbital : the area between eyes, on top of head.

Inter-spinous membrane : the membrane between spines of fin.

Isthmus : the part of body that separates two gill chambers.

Jugular : pertaining to throat (refers to location of ventral fins).

Juvenile : young of fish.

Keel : a narrow or sharp ridge-like process; often located at base of caudal fin.
Labial folds : folds pertaining to lips.

Labial furrows : grooves around outer edges of lips.

Lanceolate : broad at base and tapering to point.

Lateral line scales : the scales on body that are perforated by sensory tubes, extending
from head to base of caudal fin.

Lateral : at or towards side.
Lunate : crescent-shaped; refers to shape of caudal fin margin.
Mandible : lower jaw.

Maxilla : each half of upper jaw.

Meristic : countable characters (eg. fin rays, spines, gill rakers, etc.).
Molar, molariform : blunt, rounded teeth.

Mucus : a slimy substance secreted by skin of fishes.

Naked : smooth or scaleless.

Nape : back of head to dorsal fin.

Nasal fossa : cavity containing nasal organ.

Nasal : pertaining to nose or nostrils.

Nictitating membrane : movable inner eyelid of sharks.

Nocturnal : active at night.
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Notched : indented

Nuchal : pertaining to nape.

Obtuse : broadly rounded, having a blunt end.

Occipital : upper rear part of head.

Ocellus : an eye-like spot, usually surrounded by a different colour ring.
Ocular : pertaining to eyes.

Omnivore : feeds on both plant and animal material.

Opercular : pertaining to operculum.

Orbit : the dermal or bony eye socket.

Orbital : pertaining to bones surrounds eyes.

Oviparous : producing eggs that develop and outside body of female.

Ovoviviparous : producing eggs that hatch within body of mother, without placental
attachment.

Paired fins : the pectoral and pelvic (ventral) fins.

Palate : the roof of mouth.

Palatines : elongate bone on each side of palate.

Papilla : a small fleshy projection on skin.

Pectoral fins : the anterior paired fins.

Pectoral : pertaining to breast area.

Pelvic fins : paired ventral fins located below or behind pectoral fins.
Posterior : toward rear end of fish.

Postorbital : part of head behind eye.

Pre-caudal pit : a transverse or longitudinal notch on caudal peduncle just in front of caudal
fin.

Prehensile : long coiled structure, adapted for holding.
Pre-maxilla : the anterior of upper jaw bones.
Pre-operculum : the front part of gill cover.
Pre-orbital : region before and below eye.
Procumbent : horizontal and pointing forward.
Produced : elongated or projecting.

Protractile : capable of forward extension; refers to mouth.
Ray : a flexible structure supporting the membrane.
Recurved : curved backward or inward.

Reticulate : net-like pattern.

Retrose : pointed or curved backwards.
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Rostrum : beak or projecting snout.

Rudimentary : very weakly developed structure.

Scapular : midline of back.

Scute : a large shield-like scale, usually with a ridge or keel.
Serrate : bearing small saw-liker spines.

Setiform : bristle-like.

Snout : part of head in front of eyes.

Soft dorsal : part of dorsal fin supported by flexible rays.
Spine : a rigid structure supporting membrane of a fin.
Spinous dorsal : anterior part of dorsal fin, supported by spines.
Spiracle : a respiratory opening behind eye in sharks and rays.
Sting : a long spine on tail in some skates and rays.

Striate : marked by lines or grooves.

Stripe : a horizontal colour band.

Submarginal : immediately inside margin.

Sub-ocular, sub-orbital : below eye.

Supra-maxilla : small bone along upper rear edge of maxilla.
Tail : the area behind anus of many fishes (not just caudal fin).
Terminal : anterior end of head (pertaining to mouth).
Thoracic : in region of chest.

Thorns : large denticles on surface of a ray or skate.
Trilobate : with three lobes or divisions in caudal fin.

Truncate : even margin, square-cut edge (refers to caudal fin).
Tubercle : a small hard protuberance.

Undulated : wavy lines or bars.

Vent : external opening of alimentary canal, anus.

Ventral : pertaining to lower surface.

Ventrals or ventral fins : paired pelvic fins.

Vermiculations : a pattern of fine, wavy, worm-like lines or spots.
Vestigial : small remnant of an organ.

Villiform : small fine teeth.

Viviparous : producing living young from within body of mother.

Vomer : a median bone in front of palate, often bears teeth.
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ILLUSTRATED KEY TO FAMILIES

The following illustrations are outline drawings of typical members of the families found
in this guide; for the detailed family and species description refer to page number in parenthesis.

1. Hemiscyllidae : Scales absent, skin covered with sharp denticles; no keels on caudal
peduncle; a groove from each nostril to mouth; distinct nasal barbel present; spiracles are
larger than eyes; no spines in dorsal fin. (p. 53)

Fig. 10. Hmiscyllidae

2. Carcharhinidae : Scales absent; dorsal fin without spines; spiracles small or absent;
nasal barbels absent; no grooves connecting nostrils and mouth; lower lobe of caudal fin
large; last gill slit over pectoral base. (p. 56)

<>
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Fig. 11. Carcharhinidae

3. Sphyrnidae : Head flattened and greatly expanded laterally, eyes situated on ends of
lateral expansions. (p. 64)

Fig. 12. Sphyrnidae
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4. Narkidae : Nasal flaps form a narrow, long nasal curtain; mouth narrow, transverse;
jaws with minute teeth; dorsal fin present or absent. (p. 67)

p 6

Fig. 13. Narkidae

5. Rhinobatidae : Flattened rays with two large dorsal fins; tail thick; front part of body
much depressed; snout wedge-shaped or broadly rounded; gill slits ventral side; ventral fins
free. (p. 68)

Fig. 14. Rhinobatidae
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6. Myliobatidae : Body flattened and disc-like; head distinct from disc; mouth small,
transverse; tail whip-like; no caudal fin; gill openings underside of disc; dorsal fin on tail base
and sting close behind it. (p. 70)

Fig. 15. Myliobatidae

7. Dasyatidae : Head flat, merged with body disc; disc rhomboidal to circular; no dorsal
and caudal fin; tail slender, whip-like; one or two stings on tail; dorsal and ventral fin folds
present or absent on tail. (p. 71)

Fig. 16. Dasyatidae
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8. Congridae : Body long, tail compressed; pectoral fins present; eyes and lips well
developed; no long canines; no scales; lateral line prominent; median fins dark edged and
continuous with tail. (p. 77)

Fig. 17. Congridae

9. Muraenidae : Body robust and slightly compressed; scaleless; canine teeth present;
no pectoral fins; dorsal fin origin before gill openings; dorsal and anal fins continuous with
caudal fin; no lateral line. Medium to very large; numerous species with great range of
colours; commonly seen protruding from crevices. (p. 78)

. ® ¢
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Fig. 18. Muraenidae

10. Ophichthidae : Body slender and rounded, tail pointed and spike-like; gill openings
are small; lateral line present; pectoral fins present or rudimentary. (p. 86)

o~
\

Fig. 19. Ophichthidae
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11. Clupeidae : Small compressed fishes, belly with sharp scutes; dorsal fin single; no
spines in fins; ventral fins abdominal; caudal fin deeply forked; scales deciduous; no lateral
line. (p. 89)

Fig. 20. Clupeidae

12. Chanidae : Body torpedo-shaped, slightly compressed; mouth terminal; eyes covered
with thick transparent skin; head naked; dorsal fin origin over middle of body; dorsal and
anal fin bases scaly; no spines in fins. (p. 91)

Fig. 21. Chanidae

13. Plotosidae : Body elongate; no scales; dorsal, anal and caudal fins continuous; fins
with sharp spines; snout with four pairs of fleshy barbels. (p. 91)

—
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Fig. 22. Plotocidae
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14. Synodontidae : Elongate and cylindrical, with lizard-like head; mouth large with
canine teeth; body scales large; single dorsal fin; no fin spines; small adipose fin near tail
present; most are brownish and blotched. (p. 93)

Fig. 23. Synodontidae

15. Ophidiidae : Body elongate and tapered; dorsal and anal fins long confluent with
caudal fin; tail pointed; ventral fins located underside of head, thread-like. (p. 97)

Fig. 24. Ophidiidae

16. Carapidae : Eel-like, compressed or cylindrical, tapering to a long slender tail;
pectoral fins present; ventral fins absent; dorsal, anal and caudal fins confluent. (p. 97)

Fig. 25. Carapidae

17. Bythitidae : Body elongate; single dorsal fin; dorsal and anal fins joining at caudal
fin; ventral fin filamentous and thoracic; scales present or absent. (p. 98)

Fig. 26. Bythitidae
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18. Antennariidae : Body thick, globular, with prickly or warty skin; scales absent;
pectoral fins arm-like, located just behind gill openings; mouth large and oblique; first dorsal
fin spine modified into a long ‘illicium’ (p. 99)

Fig. 27. Antennariidae

19. Atherinidae : Body slightly elongate; mouth small; two dorsal fins; spines in fins;
eyes large; no lateral line; ventral fins abdominal; scales present; silvery with mid-lateral
stripe. (p. 101)

Fig. 28. Atherinidae

20. Belonidae : Body long, nearly rounded; jaws long and toothed, formed into a
pointed beak; no spines in fins; ventral fins abdominal; dorsal and anal fins placed far
behind body; scales small; medium to large; often found in dispersed schools, just
below surface. (p. 102)

Fig. 29. Belonidae
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21. Hemiramphidae : Body elongate, laterally compressed or round; lower jaw long,
upper jaw much shorter; dorsal and anal fins far back; no spines in fins; pectoral fins long;
lateral line along ventral margin of body; Small to medium sized; cruise just below the

surface. (p. 103)

Fig. 30. Hemiramphidae

22. Exocoetidae : Body sub-cylindrical, flattened ventrally; mouth small; pectoral fins
long and wing-like; ventral fins also large; no spines in fins; caudal fin deeply forked; lateral
line along ventral margin of body. (p. 105)

Fig. 31. Exocoetidae

23. Monocentridae : Body resembles pinecone or pineapple; small plump fishes; scales
enlarged to form a solid rough armour; two dorsal fins; no anal fin spines; ventral fin with
one huge spine. (p. 107)

Fig. 32. Monocentridae
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24. Holocentridae : Oblong to ovate; mouth moderate; eyes large; scale large and
strongly ctenoid; head grooved and ridged; fins with sharp spines; opercular spines strong;
caudal fin forked; body silvery and red. Small fishes; nocturnal; during day seen hiding in
crevices and caves (p. 108)-

Fig. 33. Holocentridae

25. Pegasidae : Head and body depressed; scales fused into a bony armour; nasal bones
enlarged into a long rostrum projecting forward; mouth toothless; pectoral fins large and
horizontal in position. (p. 115)

Fig. 34. Pegasidae

26. Fistulariidae : Body elongate, slightly depressed; snout long and tubular; mouth
small; no fin spines; caudal fin forked, middle rays greatly prolonged; scales absent. (p. 117)

Fig. 35. Fistulariidae
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27. Syngnathidae : Body slender, elongate and encased in bony rings; snout tubular; no
ventral fins; tail often prehensile; single dorsal fin; males have a brood pouch on abdomen.
Mostly small; variously coloured to match the background. (p. 117)

Fig. 36. Syngnathidae

28. Solenostomidae : Body compressed, covered with ridged bony plates; snout long and
compressed; ventral fins enlarged. Mostly small; closely related to pipefishes; hide among sea
weeds. (p. 124)

Fig. 37. Solenostomidae

29. Centriscidae : Body elongate, extremely compressed and razor-like, encased by tin
transparent bony plates; ventral edge sharp; snout tube-like, mouth small; rear end of body
twisted ventrally; caudal fin displaced ventrally. (p. 125)

Fig. 38. Centriscidae
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30. Scorpaenidae : Body robust; head large, spiny and ridged; eyes moderate to large;
single dorsal fin and strongly notched; fns with strong, sharp spines; lateral line present;
caudal fin rounded; pectoral fins wedge-shaped. Small to medium with venomous spines.
Most are camouflaged; some are conspicuous. (p. 127)

Fig. 39. Scorpaenidae

31. Tetraorogidae : Moderate-sized fishes; body covered with deeply embedded scales;
dorsal fin originates on head before or above eye; sides of head and operculum with spines;
Most are camouflaged. (p. 136)

Fig. 40. Tetraorogidae
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32. Synanceiidae : Body robust; scales not apparent; mouth oblique; head and body with
warts; pectoral fins large, fan-like; fin spines enveloped in thick skin. Medium in size; fully

camouflaged. (p. 139)

Fig. 41. Synanceiidae

33. Caracanthidae : Small fishes; body oval; head with small spinules; ventral fins
rudimentary; dorsal fin continuous; pectoral fins small; caudal fin rounded. (p. 142)

Fig. 42. Ceracanthidae
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34. Platycephalidae : Head depressed; mouth large, lower jaw longer; bony ridges of
head with spines and serrations; two separated dorsal fins; ventral fins thoracic. (p. 143)

Fig. 43. Platycephalidae

35. Dactylopteridae : Body squarish, tapering posteriorly; head blunt, large and bony; pre-
opercular spine very long; mouth inferior and small; pectoral fins very large, fan-like. (p. 146)

Fig. 44. Dactylopteridae

36. Kuhliidae : Small fishes; opercle with two flat spines; single dorsal but deeply
notched at end of spinous portion; silvery, tail with black bands. (p. 147)

Fig. 45. Kuhliidae
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37. Serranidae : Body robust and elongate; scales small or embedded; mouth large, with
small canines in front of jaws; operculum with three flat spines or with small spines; single
dorsal fin, divided or continuous but deeply notched at spinous portion; pectorals rounded;
fins scaly; lateral line complete; caudal fin round or emarginate. (p. 148)

Fig. 46. Serranidae

38. Pseudochromidae : Small fishes; body slightly elongate; lateral line incomplete or
interrupted; single dorsal fin and elevated; usually one ray of ventral fin produced; scales
large. (p. 175)

Fig. 47. Pseudochromidae
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39. Plesiopidae : Small fishes; opercle without spines; lateral line interrupted; dorsal fin
continuous, membrane deeply incised; scales large; ventral fins elongated; caudal fin round;
all fin spine sharp. (p. 177)

Fig. 48. Plesiopidae

40. Teraponidae : Moderate-sized fishes; preopercle serrate; operculum with two strong
spines; dorsal fin continuous and deeply notched end of spinous part; no canines in jaws;
lateral line complete; caudal fin forked; silvery with black bands. (p. 179)

Fig. 49. Teraponidae

41. Priacanthidae : Moderate-sized fishes, compressed; mouth oblique, no canines;
scales small; eyes very large; dorsal, anal and caudal fins very large; pectoral fin shorter;
single continuous dorsal fin; caudal fin truncate; bright silvery-red. Nocturnal, hidden under
coral canopies during day time. (p. 181)

Fig. 50. Priacanthidae
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42. Apogonidae : Eyes large; scales large; mouth large and oblique; opercular spine
present; two separate dorsal fins. Small brightly coloured and striped pattern fishes, often
occur in huge schools of mixed species. (p. 183)

Fig. 51. Apogonidae

43. Haemulidae : Moderate-sized fishes; body robust; mouth small, lips thick; no canines;
head scaly; body scales moderate; preopercle serrate; operculum with indistinct point posteriorly;
lateral line parallel to dorsal profile; second anal spine stout and long; caudal fin emarginate. (p. 197)

Fig. 52. Haemulidae

44. Lutjanidae : Small to large sized fishes; body slightly deep; jaws with sharp canines’
(absent in Aphareus); pre-maxilla with a broad based mid-lateral process; operculum with one
or two distinct points posteriorly; single dorsal fin; fin spines well-developed; dorsal and anal
fins scaleless; scales ctenoid; caudal fin forked or truncate. (p. 202)

Fig. 53. Lutjanidae
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45. Caesionidae : Moderate sized; body slender and fusiform; mouth small, upper jaw
protrusile; upper edge of pre-maxilla with 1 or 2 bony processes; maxilla scaleless; single
dorsal fin; caudal fin forked. (p. 221)

Fig. 54. Caesionidae

46. Lethrinidae : Body deep and compressed; mouth terminal, lips thick; jaws with stout
canines; cheek and maxilla scaleless; dorsal fin single, continuous; preopercle smooth; no mid-
lateral process on pre-maxilla; caudal fin emarginate to slightly forked; silvery grey. (p. 229)

Fig. 55. Lathrinidae

47. Nemipteridae : Moderately small fishes; body oblong to elongate; pre-maxilla with
a low mid-lateral process; single dorsal fin, continuous; dorsal and anal fins in a shallow
groove; scales ctenoid; caudal fin with forked or emarginate, often upper lobe with filament;
brilliantly coloured. (p. 242)

Fig. 56. Nemipteridae

48. Kyphosidae : Moderately deep and ovate; head small; head and body with small
ctenoid scales; single dorsal fin; dorsal and anal fins with small scales; maxilla scaly; pectoral
and ventral fins small; caudal fin emarginate; silvery grey. (p. 251)

Fig. 57. Kyphosidae
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49. Drepanidae : Body very deep, strongly compressed; mouth small and protractile
maxilla distally exposed; spinous dorsal can be differentiated from soft portion by a deep
notch; pectoral fin long and falcate; caudal fin rounded; body silvery. (p. 253)

Fig. 58. Drepanidae

50. Ephippidae : Body very deep, circular and compressed; head short; mouth small and
terminal; preopercle smooth; dorsal fin single and continuous; dorsal and anal fins scaly;
dorsal and anal fin extremely elongate in juveniles. (p. 254)

Fig. 59. Ephippidae
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51. Monodactylidae : Body deep and compressed; maxilla scaly; single dorsal fin; ventral
fins rudimentary or absent; scales small, ctenoid, deciduous, extending onto head and median
fins. (p. 257)

Fig. 60. Monodactylidae

52. Gerreidae : Body slender, compressed; mouth very protrusile; eyes large; scales
ctenoid, large and deciduous; single dorsal fin, slightly notched; dorsal and anal fin folds into
a scaly sheath; caudal fin forked; silvery. (p. 258)

Fig. 61. Gerreidae

53. Mullidae : Identified by a pair of long barbels on chin; body oblong; mouth small
and protrusile; small flat spine on opercle; two dorsal fins well separated; caudal fin forked:
red, brown or yellowish and usually striped. (p. 260)

Fig. 62. Mullidae
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54. Malacanthidae : Body oblong, slightly compressed; opercle with a strong spine; jaws
with small canines; dorsal and anal fins very long; scales small and ctenoid; caudal fin

truncate. (p. 267)

Fig. 63. Malacanthidae

55. Menidae : Body extremely compressed; breast sharp; scales minute; mouth protrusible;
no dorsal fin spines; anal fin base very long; caudal fin forked; first two pelvic fin rays
elongated. (p. 268)

Fig. 64. Menidae

56. Pomacanthidae : Body compressed and deep; corner of opercle with strong, long spine;
scales strongly ctenoid with ridges ending in sharp points; dorsal fin single, unnotched; soft
portions of dorsal and anal fins elevated; caudal fin rounded; brightly coloured. (p. 270)

Fig. 65. Pomacanthidae



RAO : Guide to Reef fishes of Andaman & Nicobar Islands 37

57. Chaetodontidae : Body deep and compressed, disc-like; mouth small; snout short
and slightly produced; preopercle smooth, no spine at corner; single dorsal fin; dorsal and
anal fins scaly; caudal fin truncate or rounded. (p. 277)

Fig. 66. Chaetodontidae

58. Carangidae : Body streamlined, deep and compressed; tail base slender; opercle and
preopercle smooth; scales small, cycloid; dorsal fin notched; fin spines embedded in groove;
dorsal and anal finlets present or absent; caudal fin deeply forked; posterior part of lateral
line scales modified into scutes. Small to large, silvery and very swift predators. (p. 301)

Fig. 67. Carangidae
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59. Coryphaenidae : Body compressed; head profile vertical; scales small, cycloid;
dorsal fin single, long, originates at nape and extended to caudal fin; no finlets; ventral fin
well developed; caudal fin forked. (p. 318)

Fig. 68. Corephaenidae

60. Rachycentridae : Body elongate, sub-cylindrical; head depressed; mouth large; dorsal
fin spines very low; soft dorsal and anal fin very long; scales minute; caudal fin rounded to
lunate. (p. 319)

Fig. 69. Rachycentridae

61. Echeneidae : Body elongate and slender; head flat, with sucking disc on top; mouth
superior; no fin spines; caudal fin rounded to emarginate. (p. 320)

Fig. 70. Echeneidae

62. Cirrhitidae : Small-sized fishes; nostrils with fringe of cirri; no spines on head;
preopercle smooth; single dorsal fin, notched; tips of dorsal fin spines with cirri; lower
pectoral fin rays unbranched and enlarged, membranes deeply incised; caudal fin truncate to
slightly rounded. (p. 321)

Fig. 71. Cirrhitidae
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63. Pempheridae : Body compressed and moderately deep; tail tapering; caudal peduncle
slender; mouth very oblique; eyes very large; dorsal fin short and unnotched; anal fin base
long; caudal fin truncate; coppery sliver. (p. 324)

Fig. 72. Pempheridae

64. Pomacentridae : Small to very small, body elongate to orbicular; single dorsal fin,
spinous part longer than soft part; scales ctenoid, extending onto fins; lateral line interrupted;
caudal fin emarginate to forked; brightly coloured fishes. (p. 326)

Fig. 73. Pomacentridae
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65. Labridae : Small to moderate sized fishes; greatly varied in appearance; slender to
deep bodied; snout short to long; lips fleshy; mouth slightly to strongly protrusile; canine
teeth well developed; scales cycloid, head scaled; dorsal fin single, continuous; caudal fin
rounded or truncate to lunate. (p. 353)

Fig. 74. Labridae

66. Scaridae : Medium to large sized fishes; mouth small; scales very large, cycloid; teeth
fused into a blunt beak; snout bluntly rounded; single dorsal fin, unnotched; fin spines slender
and flexible; caudal fin rounded to emarginate; dark coloured fishes. (p. 390)

Fig. 75. Scaridae

67. Mugilidae : Body slightly elongate; head depressed; mouth small; small teeth present
or absent; scales large, ctenoid; head and body scaled; no lateral line; two distinct dorsal fins,
caudal fin forked or emarginate; silvery grey. (p. 401)

AN\ A
Fig. 76. Mugilidae
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68. Sphyraenidae : Medium very large. Elongate and cylindrical anteriorly; snout pointed,
lower jaw projecting; teeth large and sharp; lateral line present; two dorsal fins, widely
separated; scales small, cycloid; caudal fin forked; body silvery. (p. 403)

Fig. 77. Sphyraenidae

69. Trichonotidae : Body extremely elongate and slender; mouth large; lower jaw projecting;
small teeth on jaws; scales cycloid, large; lateral line present; single dorsal fin, inserted over
pectoral base and ends at caudal fin; anal fin elongate; caudal fin rounded. (p. 406)
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Fig. 78. Trichonotidae

70. Pinguipedidae : Body elongate and slightly compressed; mouth protractile; lower jaw
projecting; single dorsal fin, notched; opercle with stout spine; scales small, ctenoid; lateral
line complete; caudal fin rounded or emarginate. (p. 407)

Fig. 79. Pinguipedidae

71. Blenniidae : Small to very small fishes, body elongate, scaleless; mouth inferior; head
blunt with cirri, tentacles or fleshy crest; single dorsal fin, sometimes notched; fin spines
flexible; ventral fins much reduced; caudal fin rounded; variable colour pattern with blotches
and dashes or spots. (p. 410)

Fig. 80. Blenniidae
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72. Tripterygiidae : Small fishes; dorsal fin trilobed; scales ctenoid, covering head and
body; pectoral fins large; ventral fins filamentous; cryptically coloured. (p. 421)

Fig. 81. Tripterygiidae

73. Callionymidae : Small elongated fishes; no scales; head broad and flattened; eyes
slightly dorsal in position; upper jaw protrusile; preopercle with stout spine; two separate
dorsal fins; ventral fins large, placed ahead of pectorals. (p. 422)

Fig. 82. Callionymidae

74. Gobiidae : Small to vary small fishes; body slightly elongate; head large and blunt,
with pores and canals or absent; mouth large; lateral line absent; scales cycloid, ctenoid or
absent; two dorsal fins, sometimes single; fin spines flexible; ventral fins separate or united
to form a disc; lateral line absent; caudal fin rounded. (p. 425)

Fig. 83. Gobiidae
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75. Microdesmidae : Body elongate, extremely elongate in some species; mouth oblique;
lower jaw projecting; scales cycloid and small; no lateral line; dorsal fin continuous or
divided; fin spines flexible; caudal fin rounded or truncate. (p. 437)
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Fig. 84. Microdesmidae

76. Acanthuridae : Small to moderate; body ovate to oblong, compressed; mouth small;
sides of caudal peduncle with keel like plates or one or more sharp spines folded in a groove;
scales minute, ctenoid; some fishes with horn-like rostral projection on forehead (Naso);
dorsal fin continuous, unnotched; caudal fin emarginate or lunate. (p. 440)

Fig. 85. Acanthuridae

77. Zanclidae : Body deep, compressed; snout long and pointed; dorsal fin single,
continuous, anterior dorsal fin spines extremely long and filamentous; bony projections in
front of eyes; no spines on sides of caudal peduncle. (p. 453)

Fig. 86. Zanclidae
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78. Siganidae : Small to moderate, ovate, compressed; caudal peduncle very narrow;
mouth small, upper lip broader than lower; scales minute, cycloid, not visible; ventral fin with
an inner and outer spine separated by three soft rays; caudal fin truncate to forked. (p. 454)

Fig. 87. Siganidae

79. Scombridae : Body streamlined, caudal peduncle slender; two keels on each side of
caudal peduncle; two dorsal fins, folded into grooves; finlets behind second dorsal and anal
fins; scales very small and cycloid; caudal fin forked or lunate. (p. 464)

Fig. 88. Scombridae

80. Istiophoridae : Body streamlined; upper jaw elongate, forms a spear-like bill; two dorsal
fins; first dorsal fin base longer, very high, sail-like in some; ventral fins very narrow, folding
into a groove on belly; two keels on sides of caudal peduncle; caudal fin lunate. (p. 470)

Fig. 89. Istiophoridae
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81. Psettodidae : Body very flattened, both eyes on same side, either left or right side
of head; dorsal, anal and pelvic fins with one or more spines; dorsal fin origin behind eyes;
scales ctenoid; lateral line on both sides of body; caudal fin rounded. (p. 472)

Fig. 90. Psettodidae

82. Bothidae : Body flat and leaf-like; eyes on left side of head; dorsal fin origin above
or anterior to eye; no spines in fins; dorsal and anal fins separated from caudal fin; anus on
blind side; caudal fin rounded. (p. 473)

Fig. 91. Bothidae

83. Cynoglosidae : Body flat and oval; eyes on left side of head; mouth small, curved
and twisted to eye side; snout projects beyond mouth; lateral line absent in many species;
no pectoral fins; ventral fin present only on eyed side; dorsal and caudal fins joined to caudal
fin. Brownish with bars, blind side pale. (p. 475)

Fig. 92. Cynoglosidae
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84. Soleidae Body flat; eyes on right side of head; eyes very small; dorsal fin origin
above or before eyes; no fin spines present; pectoral fins present or absent. (p. 477)
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Fig. 93. Soleidae

85. Balistidae : Body relatively deep, compressed, oval; mouth small; teeth chisel-like;
scales large, rough and plate-like; ventral fins rudiment, form into a small spinous nob; two
separate dorsal fins; first dorsal fin spine strong; no spines in anal fin; some with rows of
curved spines on posterior sides of body; caudal fin rounded or emarginate. (p. 481)

Fig. 94. Balistidae

86. Monacanthidae : Small to medium sized; body compressed, deep, oval to orbiculate;
snout pointed, mouth small; scales small, each scale with microscopic spinules, some with
small skin flaps; two dorsal fins, first dorsal<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>