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AN ILLUSTRATED KEY TO THE MALACOSTRACA
(CRUSTACEA) OF THE NORTHERN ARABIAN SEA

Part 1: INTRODUCTION

Nasima M. Tirmizi and Quddusi B. Kazmi
Marine Reference Collection and Resource Centre, University of Karachi
Karachi-75270, Pakistan

ABSTRACT: The key deals with the Malacostraca from the northern Arabian Sea (22°09'N to 10°N and
50°E to 76OE). It is compiled from the specimens available to us and those which are in the literature.
An introduction to the class Malacostraca and key to the identification of subclasses, superorders and
orders is given. All the key characters are illustrated. Original references with later changes are men-
tioned,

The key will be published in parts not necessarily in chronological order.
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INTRODUCTION

The origin of this work can be traced back to the prepartition era and the early
efforts of carcinologists who reported on the marine Crustacea of the northern Arabi-
an Sea and adjacent oceanic zones. We owe indebtedness to many previous workers
like Alcock (1896-1901) and Henderson (1893) who had also contributed to the list of
species which the fauna now embodies. With the creation of Pakistan carcinological
studies were undertaken specially by the students and scientists working at the Zoolo-
gy Department, University of Karachi. The progress was initially slow and restricted
mostly to the description of species that could by obtained during random collections.
However, several scientists got interested in the commercially important crustaceans
and the work gained momentum. '

The systematic studies on organisms were encouraged by the specialists world
around and as a result the Marine Reference Collection and Resource Centre (MRC)
came into being. The reference library built up by exchange or donation basis from
the areas adjacent to Pakistan led to the idea that our part of sea eventually may have
the genera and species not yet been recorded. Further, inspired by the work of Lovett

'(1981) a compiled guide was thus planned to accommodate all the malacostracan
species recorded up to now from coasts, open sea or perhaps the deep sea. In all 735
species are treated in the key. Substantial part of this compilation was carefully scru-
tinized and improved by specialists in the world, some of them contributed additional
information in the portion read by them. Their illustrations are used in the key with
due permission.

The present work is based on published papers, theses (unpublished) as well as the
unidentified collections housed in the MRC or some other institutions. Species re-
ported in the literature but not available for study have been included as such since
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they are likely to turn up in future or may prove to have been extinct or migrated from
the region.

The work is heavily based on fresh collections made regularly by the staff of the
Centre. Each collection is sorted, identified, illustrated and catalogued. New records
or new species encountered are simultaneously prepared for publication in local or
foreign journals.

The work done so far is found only in publications that are not commonly available
and several are now out of print. There appears to be a great need for such type of
work both at home and abroad. The study aimed firstly, to bring together in a central
reference, all the current taxonomic works on the Malacostraca of the northern
Arabian Sea dealing with intertidal as well as offshore representatives and secondly to
produce a guide that could readily be used by the students, biologists and informed
amateurs., This is an attempt to pull together under one cover the published informa-
tion on the subject and the region in question. For researchers this key may open up
a field for investigations and would give an idea as to the avenues in which further
investigations can be directed.

The present investigation began with the idea first to compile a list of known species
of malacostracans from the northern Arabian Sea and coasts bounding it and then
prepare keys for the identification of different malacostracan groups. It soon became
apparent that systematic problems within the taxa pose insurmountable obstacles to
the accomplishment of the proposed study. The search of references was a time
consuming job, to obtain access was even more difficult task particularly from the
west coast of India. The late arrival of some of the literature sought forced us to not
to include those species, for the time being, in the already constructed key as inclusion
of one species sometime disturbs the entire pattern. To overcome this problem name
of such species are given in the end of that group under the heading "Not treated".

The class Malacostraca, includes crabs, lobsters, crayfish, shrimps and pill bugs.
Over 18,000 malacostracan species, accounting for about two-third of all known crus-
tacean species, have been described in the world. The malacostracans have consider-
able economic importance. They provide more human food than all other inverte-
brate groups together. Small members of the class-are a welcome part of the diet of
many commercially valuable fishes. Malacostracans are generally large-sized crusta-
ceans, however, there is a considerable size variation. The smallest malacostracans
are less than a millimeter long (Barth & Broshears, 1982) while an American lobster
can extend 60cm and the world’s largest living arthropod, the Japanese spider crab
Macrocheira kaempferi, can measure 366cm in its chela span.

The traditional systematics of the class Crustacea which was originated by Latreille
(1806) divide it into the Entomostraca and Malacostraca, as known to all carcinolo-
gists. After that it had been clearly demonstrated that the Crustacea was more than a
class and all the subclasses, including the subclass Malacostraca, begin to be consid-
ered as independent classes (Manton, 1977; Bowman & Abele, 1982; Scharm, 1982).
In the present existing situation western authors like McLaughlin (1980) accept, with
some changes, Crustacea as more than a class while Soviet carcinologists like Zaren-
kov (1982) accept a single class Crustacea with many subclasses. In 1988 again a
Soviet taxonomist, Starobogatov proposed to divide the Crustacea as 4 independent
classes, instead of 10 to 12 and agreed with Bowman & Abele (1982) in considering
the Crustacea a supraclass (=superclass of Bowman & Abele, 1982). The crustaceans
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Fig.1. Dendogram of the Malacostraca showing the possible relations of its orders to
each other. (modified from various authors)

have been divided into 6 classes by Bowman & Abele (1982). A dendrogram is
prepared showing evolutionary trend in the Malacostraca (Fig.1).

It may be pointed out that Bowman & Abele (1982) divided the class Malacostraca
into 3 subclasses. Their classification is basically similar to that of Moore & McCor-
‘mich (1969) but incorporating recent changes in the classification of certain taxa, for
example in the unsettled classification of Decapoda, they have followed Glaessner
(1969), Guinot (1977) and De Saint Laurent (1980 a,b). Later works by Abele &
Felgenhauer (1986) have resulted in confirmation of the fundamental division of the
decapods into two suborders i.e. Dendrobranchiata and Pleocyemata. Kim & Abele
(1990) used nucleotide sequences in a phylogenetic study of selected decapods and
provided molecular evidence in support of this division. Status of orders Cumacea



52 Pakistan Journal of Marine Sciences, Vol.2(1), 1993

and Tanaidacea are reviewed by Meglitsch & Schram (1991), they have put Cumacea
and Tanaidacea as suborders of order Hemicaridea and orders Isopoda and Amphi-
poda under order Edriophthalma. The superorder Syncarida has been given the
status of order and the two suborders Mysida and Lophogastrida of the order Mysida-
cea are ranked as orders. The order Decapoda has been divided into four suborders
by these authors, they are Dendrobranchiata, Eukyphida, Euzygida and Reptantia.
The scheme given by Bowman & Abele (1980) is followed here.

The principal objective of the key is to contribute to the faunistic knowledge of the
marine area, up to now little studied inspite of its oceanographic and fishery impor-
tance. According to Bacescu (1978) the calcareous and glauconiticous muddy bot-
toms of this area are ideal medium for generating special types of crustaceans, thus
proving the Indian Ocean an important speciation centre.

The present easy-to-follow illustrated key includes the extant and adult malacostra-
cans, free living and the parasitic ones collected and reported from the northern part
of the Arabian Sea, its coastal boundaries as well as its islands of Laccadive, Scotra
and Kuria Muria (Fig.2), from shores and inshores waters as well as pelagic and
planktonic. Oceanographically the southern limit of the Arabian Sea could be fixed at
10° north latitude (Rao, 1979). This is strictly followed in the key. Briggs (1974:19)
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indication that there is presence of a zoogeographic "north-eastern boundary" in the

northern Arabian Sea, "tentatively considered to occur at the entrance to the Persian

Gulf (the Gulf of Oman)", is accepted here and we have refrained from including the

~ species occurring in the Gulfs for the time being. At the end a chapter on collection
and preservation methods for all the mlacostracan orders is added.

The key is prepared as dichotomous couplets, where necessary a triplet had to be
constructed. The couplet leads to a number indicated on the right margin which
heads a new set of alternatives. The progression from one couplet to the next must be
followed strictly. Eventually the choices lead to a specific name of the species and its
original authors with a reference of the first discoverer in the area studied and if
necessary a second reference. A few references of the earliest record are still re-
tained, some for purely historic interest, some to signalise the persistence of certain
species over a long period. Before the species names the user can key out higher
categories such as suborders, infraorders, superfamilies, families, subfamilies, genera
and subgenera, sometimes a key to the determination of sex is also given. If an order
is represented by a single family and single species, it is keyed out then and there and
the order is not dealt separately, otherwise for each order its key to the species is
given as a separate part. Since the number of species in the order Decapoda came
out to be more than anticipated and the numbers of couplet were reached to three
digits the infraorders of the order Decapoda are therefore keyed out in Roman
numbers, and each infraorder starts with a new number. With each order selected
Pakistani as well as supplemental references, from the Arabian Sea, are also provided.

The key borrows heavily from the past but reconstructing should make it more
usable than the older keys. At many places the key has been prepared by fabricating
pieces of keys of several authors for specimens collected in a number of different
regions, the fabricated piece is modified according to the format followed. The keys
are updated by incorporating recent changes in nomenclature and reference to ‘the
change is also mentioned.

Status and validity of some species is uncertain or disputed as several species have
been described from the area without any illustrations, the type repository is also not
known. They are, however, treated in the key as such for the time being. Such re-
cords, however, are not believed to be authenticated whether old or recent.

If the reader is not able to get anywhere using the key, the tactic of matching the
specimen with the given illustrations can always be resorted. Therefore accompany-
ing each species are one or more illustrations of the whole specimen or enlargement
of the various key characters, Where an organism is illustrated in lateral view, only
the appendages from one side have been drawn, in the case of a dorsal view the

. appendages of both sides are given. Many of the illustrations have been adapted from
those of other authors, modified for the sake of uniformity of style taken from pub-
lished and unpublished works. The source of diagram is also given. Whenever prac-
ticable drawings were made of specimens from Pakistan. The use of the key encour-
ages to learn the basic terminology by studymg carefully the schematic diagrams and
the section of the technical terms given in the glossary which are applied similarly to
all species within an order. The glossary of the technical terms is included at the end '
so that the keys are usable by non-specialists and specialists alike. The literature cited
does not include the references to the authorships of the taxa. The material housed in
MRC is marked with an asterisk (*). The abbreviations used through the text are as
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follows.

Abd. abdomen; Ant,. antennule; Ant,. antenna; P. pereiopod; Plp. pleopod; Mxp.
maxilliped; Max, . maxillula; Max,. maxilla.

To make a key of this scope entirely complete, involves ransacking a big mass of
literature, which we lack. Anyhow important sets of series, books, catalogues and
reports have been scanned to make the work as compléte as possible. Still some
lacunae in the information are expected.

DEFINITION:

Distinctly segmented crustaceans (Fig.3), body clearly divided into head, thorax and
abdomen,; telson constituting postsegmental region. Fixed number of somites, typical-
ly 20, rarely 21, head constitutes 6 somites, thorax 8 and abdomen 6 or 7. Segments
with appendages except 1st, when 7 abdominal somites are present also the last.
Appendages variously modified for feeding, locomotion, reproduction, respiration
etc., rarely reduced or lacking, Posterior margin of head commonly fuses with one or
more thoracic somites to form cephalothoracic carapace. Typically without furcal
rami. Mostly with paired compound eyes, may be sessile or stalked. Antennule often
biramous. Mandible with or without palp; when present palp always uniramous.
Female gonopore on 6th male gonopore on 8th thoracic somite.

thoracic , somite rostrum

abdominal somite P N ) )
N e __eye antennule
3 LR
A B T
i ly 5 s
‘ e N e
I ".

pre,
\\n Lo de by Cm antennal scale

\
“\\\"{\\&\ \'\.( ._'\»{\‘ hmandible X

\\\\\\‘

‘ ‘ \ st maxilla
7 ) pleopod carapace ,,/,, a’ l 4 ‘“‘.'

second maxll]a
AL 4 e 5
pereiopod o
uropod

5P
o
oo
_____

telson antenna

r.. - “‘

Fig.3. A generalized malacostracan.
(taken from Meglitsch, 1972)
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KEY TO THE SUBCLASSES, SUPERORDERS AND ORDERS
OF THE NORTHERN ARABIAN SEA MALACOSTRACA

Abdomen of 7-somites, last without appendages. Telson with a pair of movable
articulated furcal rami. Carapace with adductor muscle. Thoracic limbs similar,
somewhat foliaceous;protopod 3-segmented...Subclass Phyllocarida Packard,1879

Carapace bivalve, compressed, covering (but not fused to) all thoracic so-
mites and part of abdomen. Rostrum movable. With only 1 order...........cccccccruenunnn.

........................................................................................ Order Leptostraca Claus, 1880

rostrum

thoracic
appendages -

Fig.4. Schematic diagram of a leptostracan.
(after Day, 1974)

Live under loose stones on rocky shores, may be mud-dwelling, algae-inhabit-
ing, or at be bathypelagic, detritus feeders; some species are pollution indicators..

Family Nebaliidae Baird, 1850

Fig.5. Nebalia dahli Kazmi & Tirmizi. A,animal in lateral view;B,first thoracopod.
(after Kazmi & Tirmizi, 1989)
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A single species: Nebalia dahli Kazmi & Tirmizi, 1989.
Reference in Pakistan: Kazmi & Tirmizi, 1989;1992.
Supplemental Reference: Pillai, 1959.

Abdomen of 6-somites (may be reduced). Telson without furcal rami. Carapace
without adductor muscle. Thoracic limbs mostly pediform, posterior thoracic
limbs with 3-segmented protopods.................... Subclass Hoplocarida Calman, 1904

Second thoracic appendage enlarged and folded on itself to form a large.
raptorial claw as in praying mantis. Female without brood pouch. With only 1
OTAET ..ot sessessesesassessseserenen Order Stomatopoda Latreille, 1817
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Fig.6. Schematic diagram of a stomatopod
(after Tirmizi & Manning, 1968)

Mantis shrimps, split thumbs, marine or brackish water, live in burrows
preferring reefs, some species usually aggressive. Some species actively forage in
daytime; others rarely leave the burrow, all appear to be predators.

References in Pakistan: Tirmizi & Manning, 1968;Tirmizi & Kazmi, 1980,1981.
Supplemental References: Manning, 1978; Manning & Bruce, 1989..

Abdomen 6-segmented (may be reduced). Telson without movable furcal rami.
Carapace without adductor muscle. Thoracic limbs mostly pediform; protopods
2-SegMEnted........ccceereerenceiniererencereessrssnns Subclass Fumalacostraca Grobben, 1892

Four superorders; Syncarida, Pancarida, Peracarida and Eucarida; only the last
two occur in the northern Arabian Sea

Carapace does not fuse with more than 4 thoracic somites, Oostegites present......
.............................................................................. Superorder Peracarida Calman, 1904

Six orders: Amphipoda, Isopoda, Tanaidacea, Cumacea and Mysidacea (all
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except Mictacea occur in the area studied).........cooocveercierinninininesecneceeees 3

Carapace fused with all the thoracic somites. Qostegites absent...........cccecvirirerennnen.
................................................................................. Superorder Eucarida Calman, 1904

Three orders: Euphausiacea, Decapoda and Amphionidacea, first two occur in
the NOrthern Arabian SEa........coccceviereriernesiveseseiesereressseesssesesessssesssesesessssssssrsesesens 6

Carapace essentially lacking, leaving thoracic somites exposed. Uropods variable

Carapace present, covering some or all thoracic somites. Uropods always termi-
nal and loNGAted........cccviririniriniieee s sasens 5

Body laterally compressed, slightly arched. Thorax of 7 somites (peraeon), each
segment bearing a pair of uniramous appendages, coxae bearing side-plates.
Appendages on 1st thoracic somite modified as maxillipeds, those on thoracic
somites 2 and 3 often subchelate, modified for grasping (gnathopods). Abdomen
6-segmented (pleon); abdominal somites 1-3 with large pleopods, last 3 somites

bear uropods, pleotelson absent. Gills at the inner base of pereiopods...................
................................................................................... Order Amphipoda Latreille, 1816
peraeon
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Fig.7. Schematic diagram of an amphipod.



58

Pakistan Journal of Marine Sciences, Vol.2(1), 1993

Beachfleas, sandhoppers, skeleton shrimps. Most abundant group of marine
animals inhabiting rocky and sandy bottoms, side-swimmers, body colour cryptic;
commensas; highly modified as scavengers, filter feeders, detritus feeders.

References in Pakistan: Ahmed, 1976; Javed, 1983.
Supplemental References: Pillai, 1966; Nair, 1973.

Body cylinderical or depressed dorsoventrally. Thorax of 7 somites (peracon),
each somite bearing a pair of uniramous appendages, coxae bearing side plates;
1st pair of thoracic appendages not modified as maxillipeds, often subchelate,
remaining thoracic appendages similar in structure. Abdomen of 6 somites
(pleon), 6th somite and often preceding ones fused to telson forming pleotelsomn.
Pleon bears 5 pairs of pleopods and 1 pair of uropods. Gills on pleopods...............
......................................................................................... Order Isopoda Latreille, 1816

telson

N pleopods
side-plate

Fig.8. Schematic diagram of an isopod.
(after Day, 1974)

Sowbugs, whalelice, fishlice, pillbugs, occuring at all depths, gripping to rocks
and weeds, some live in burrows; herbivorous, omnivorous, scavengers or para-
sitic.

References in Pakistan: Javed & et al, 1987,1988,1989.
Supplemental References: Pillai, 1966; Kensley, 1980; Negoescu, 1980.

Carapace tiny, containing small gill chambers fused to 2 anterior thoracic so-
mites. Abdomen short, somites crowded. Eyes absent or present on short,
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immovable stalks. Antennae usually with a small scale. Exopod on thoracic legs
reduced or missing. One maxilliped, with epipod creating respiratory currents.
Telson fused to last abdominal somite. Uropods filiform........ccocovivvervieivirnincinen.
..................................................................................... Order Tanaidacea Hansen, 1895
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Fig.9. Schematic diagram of a tanaid
(after Day, 1974)

Small, swim occasionally, in general scurry over soft substrates where they
can bury rapidly, may hide, among plants or sedentary animals, some spin mucus
tubes in the sediment; never occur in large numbers; filter feeders, detritus
feeders, also ingest small invertebrates. Sex reversal in some species.

References in Pakistan: Kazmi & Siddiqui, 1992.
Supplemental References: Bacescu, 1978; 1980.

Carapace inflated, covering the first 3 to 4 thoracic somites and a slender
abdomen; eyes sessile, when present; antennae without exopods, vestigial in fe
males; 3 pairs of maxillipeds, the most anterior with a gill-bearing exopod; nata-
tory setae on some thoracic legs; thoracic legs raptorial or prehensile; 2 to 5
pleopods in males, usually missing in females, uropods filiform, not forming a
tail fan........coeveeevenrirennrensens rersusasssas s ase s e bt asantes Order Cumacea Kroyer, 1846

Female. Second antenna rudimentary; pleopod absent.

Male, adult. Second antenna developed, with long flagellum; Pleopods present except in Nannasta-
cidae. More thoracic exopods except in Bodotriidae. Shape and sculpturing of carapace frequently
different from female. Immature male resembles female but second antenna shows increasing
segmentation with age.
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carapace

prehensile 1st leg

Fig.10. Schematic diagram of a cumacean.
(after Day, 1974)

Living in sandy-mud, feed on organic detritus, may be filter feeders or preda-
ceous, rise at night, caught in plankton nets in shallow coastal waters.

References in Pakistan: Khan & Khan, 1975,
Supplemental References: Kurian, 1973.

Carapace transparent covering most of the thorax; eyes stalked or absent; 1st
thoracic and sometimes the 2nd thoracic appendages modified as maxillipeds;
remaining’ thoracic appendages with natatory setae; pleopods often reduced,;
uropods on last abdominal somite which, with the telson, form a tail-fan.................
Order Mysidacea Boas, 1883
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Fig.11. Schematic diagram of a mysidacean.
(after Day, 1974)
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Opposum shrimps, live among weeds and mud, detritus feeders, scavengers as
well, many mysids shoal, swarm, and school. A number of species perform
diurnal vertical migration.

References in Pakistan: Rafi, 1988 (thesis); Kazmi ef al., 1992
Supplemental References: Pillai, 1965.

Maxillae with large exopods (scaphognathites). With 3 pairs of maxillipeds.
Pereiopods uniramous. Usually with a statocyst in base of antennule.............covene..
Order Decapoda Latreille, 1803
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Fig.12. Schematic diagram of a generalized decapod.
(after Kunju, 1978)

Crabs, prawns, lobsters, lobsteretts, ghost shrimps; appearance diversified,
complex behaviour displayed by some species, such as precopulatory courtship,
invitation of fishes for cleaning etc. Most species omnivorous feeders, many
species plankton or detritus feeders.

References in Pakistan: Tirmizi, 1962, 1967, 1968, 1972, 1974, Tirmizi & Javed,
1976. Tirmizi & Kazmi, 1969, 1980, 1981, 1984. Tirmizi, Siddiqui & Yaqoob,
1981, 1988. Tirmizi & Ghani, 1978, 1982, 1986, 1988. Tirmizi & Aziz, 1988.
Kazmi ef al., 1990, 1991.
Supplemental References: Chhapgar, 1955, 1957, Kunju, 1966, Hogarth, 1989,
Holthuis, 1986.
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Small exopods on maxillae. No maxillipeds. . Pereiopods with exopods. No stato-
CYSturnurrrrernirereinererescsistnnenensisisesenssensssssasisesssssersasssssnasses Order Euphausiacea Dana, 1852

Kirill, mostly filter feeders, only a few are predators. Many euphausids live in
enormous swarms, undergo vertical migration, approaching the surface at night
time. Luminescence due to photophores. Economically important.

References in Pakistan: Khan, 1986; Fatima 1983
Supplemental References: Brinton, 1975.
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pleopods
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uropod

Fig.13. Schematic diagram of a euphausiid.
(after Brinton, 1975)
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