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INTRODUCTION

The brachyuran crabs constitute one of the most dominant macrobenthic faunal components
in the mangrove ecosystem throughout the globe including India. Their species diversity in this
ecosystem is as rich as in coral reefs (Tan and Ng, 1994) since mangroves offer diversified
ecological niches for them. It is well known that several species of commercially valuable crabs
like Scylla serrata, Portunus pelagicus, Portunus sanguinolentus, Thalamita crenata, Thalamita
prymna, etc., occur in mangroves. Moreover, crabs play significant ecological roles in this
ecosystem in several ways. The feeding activities of detritivore crabs particularly of the genera
Uca, Macrophthalmus, Dotilla, Mictyris, Sesarma, Nanosesarma, Neoepisesarma, Sesarmoides,
Metaplax and Clistocoeloma help in the degradation of plant matters to detritus particles while
they themselves are preyed upon by a number of predators, such as, fishes, reptiles, birds and
mammals including man, particularly in the mangrove environment.

The crabs also influence this ecosystem as burrowers since their repeated burrowing and
reburrowing activities cause an increase in aeration of soil, mixing of soil and nutrient flow and
even a decrease in salinity (Montague, 1980, 1982 and Bertness, 1985). At the same time such
activities of these decapods create suitable microhabitats for sustenance of other animal species
in the ecosystem. It has also been reported that the abundance and distribution of meiobenthos
are influenced by fiddler crabs (Bell et al., 1978). Furthermore, crabs create a wide variety of
bioturbation structures which are very significant for trapping sediments and mangrove seeds
(Chaudhury and Choudhury, 1994). Another very important role of crabs in the mangrove
cnviornment is that they produce millions of meroplanktonic larvae which serve as potential
source of food for wide variety of planktophagous organisms including rich fish population and
satisfy the complex food web of the eccosystem.

Inspite of their abundance and significance as mentioned above brachyuran crabs of .Indian
mangroves are least studied. Chhapgar (1957a) is the first worker who reported the occurence of
“crabs” from mangrove habitats around ‘Bombay’ without mentioning any further detail regarding
the taxonomic identity of those crabs. The next report on the crabs from Indian mangroves was
published afier a long gap when Krishnamurthy and Jeyasaleclan (1981) reported the presence of
20 species of crabs from Pichavaram mangroves without supplementing any list of the said species.

The first systematic report of crabs of Indian mangal was made by Das (1985) who recorded
8 species from Andaman. mangroves. Subsequently crabs of ‘Sundarbans mangroves were
documented (Chakraborty et al, 1986; Anonymous, 1987 a, Mandal and Nandi, 1989) and as
many as 55 species under 30 genera are known from the region. In the course of dealing with
mangrove fauna of Andaman and Nicobar islands Das and Dev Roy (1989) enlisted 31 species
of crabs from Andaman mangals and dealt with briefly the zonation and annual breeding pattern
of some of the crabs.
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In recent years Kumar (1995) recorded two known species and some unidentefied species of
crabs, namely, Uca annulipes, Metopograpsus messor, Uca sp. and Dotilla spp. from the
mangrove ccosystem of Cochin back waters of Kerala and Oswin (1998) also reported 5 species
of crabs, Scylla serrata, Portunus puber, Uca dussumieri, U. lactea and Sesarma fascinata from
the Muthupet mangroves, Tamil Nadu.

Review of above mentioned literature reveals that taxonomic treatment of these mangrove
dwelling crabs of India is completely lacking and their bioecological studies are almost neglected
barring some works by Das and Dev Roy (1989) and Chakraborti and Choudhury (1992).
Moreover, taxonomy of brachyuran crabs as a whole is in an unsettled state and there are frequent
changes in the classificatory scheme of these decapods as will be discussed elsewhere. In this
context, an attempt has been made in the present communication to deal with this aspect. Each
of the species present in Andaman mangal is well illustrated and user friendly key to the families,
genera and species of these crabs are provided to facilitate identification of these groups occuring
in the mangroves of the Bay islands as well as from other mangrove areas of India. In addition,
habitat ecology and breeding pattern of some selected species of crabs as well as their distribution

pattern have also been included for better understanding of these faunal groups in the mangrove
ccosystem of Andaman islands.

PHYSIOGRAPHY
GENERAL

Andaman group of islands consisting of 324 islands of various sizes is located in the Bay of
Bengal between 6°45° N 10 13°30° N latitudes and 90°20° E to 93°56 E longitudes (Text fig. 1)
with an area of 6340-4 km?. They are the summits of a submarine mountain range which is
connected with the Arakan Yoma of Myanmar in thc north and festoons of islands in the south
and west of Sumatra. The northern-most point of these islands is the Landfall Island while their
southern-most boundary is Little Andaman which is separated from the rest of the Andaman
group of islands by a Strait called Duncan Passage. Again, Andaman group of islands is
separated from Nicobar group of islands by Ten Degree Channel. Andaman islands which stretch
out in an arcuate chain in north-south direction have been divided into four main groups, viz.,
(1) North Andaman, (2) Middle Andaman, (3) South Andaman and (4) Little Andaman. The
major part of the islands collectively called Great Andaman comprises of North, Middle and South
Andamans. The total length of Andaman group of islands is about 352 km and its maximum
breadth is 52 km. All the islands are separated from each other by narrow but deep creeks.

Andaman islands abound in hills while plain lands are less in extent. The hill ranges of these
islands run in north-south direction. Saddle Peak with an altitude of 732 m above the sea level
is the highest point of these islands. In between the hill systems, there are depressions which are
encroached either by the sea forming longitudinal bay or plain lands. The coast line is broken
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at several places such as south-east coast of North and Middle Andaman and west coast of North
Andaman and Baratang Island. Almost the entire coast is fringed with dense curtain of mangrove
forests which extend for miles together.

Substratum :

The substrata supporting mangrove vegetation in these islands are different from that of
mainland of India. This is because, unlike mainland of India, there is no perennial river
(excepting one or two in Middle and North Andaman). So, siltation and deposition of accretion
matter is almost absent, with the result delta-like formation can not take place here. On the other
hand, mangroves of these islands grow as fringe mangrove along the tidal creeks, inland
channels and in shores (bays) protected by coral reefs. The substrata supporting mangrove forests
of these islands are of the following two broad types.

Muddy substratum :

This type of substratum is most common. As a rule, substratum consists of soft mud of
varying depths (at places more than knee deep) containing fine to coarse sand and conglomerates
of shells in variable proportions with strong smell of hydrogen sulphide. They are further
characterised by varying degree of salinity, high organic matter and moisture content. The
consistence of the substratum varies from semi-fluid mud to hard substratum depending upon
tidal exposure.

Rocky substratum :

This type of substratum occurs at places such as Chidyatapu, Rangachang, Bambooflat, Peel
Island, Havelock Island, Neill Island, Rangat Bay, Stewart Island, Carlew Island, Austin IX and
Aecreal Bay. Generally, rocks are medium sized, small boulders and pebbles are also found.
Mangrove plants developing in this type of habitat are generally dwarf in nature.

At many places, mangroves often extend upto or overlap with the coral beds. Mangroves
overlapping with coral beds are usually very rich in fauna.

Climate :

During the period under study mean maximum air temperature varied from 28.7°C to 32.7°C
and mean minimum temperature ranged from 20.8°C to 26.5°C.

The relative humidity ranged from 67% to 86% and maximum relative humidity was recorded
during August, September and October. Mean wind velocity varied from 4.1 km/hr to 23.8 km/hr
and maximum wind velocity of 23.8 km/hr was registered during August. A total rainfall ranged
from 2445.6 mm to 3204 mm during the study period and highest rainfall occurred during
August and September.

Hydrography :

During the study period temperature of surface water ranged from 27.5°C to 34.5°C.
Throughout the present investigation, pH of water was found to vary from 5.5 to 7.8. Dissolved
oxygen content fluctuated from 1.70 m1/1 to 54 m1/1 while the salinity values ranged from 1.8
ppt to 35-3 ppt.

Tide :

The tides are of semi-diurnal in nature. High tide usually occurs twice in 24 hours at intervals
of about 12 hour and 25 minutes. Tidal height varies between 0.0 to 2.25 metres. That is why,
beaches get exposed for a short duration only during low tides.
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Mangroves :

The mangrove flora of these islands have been studied by Parkinson (1923), Chengappa
(1944), Banerji (1958), Sahany (1957), Mall et al. (1985), Vasudeva Rao (1986) and of late by
Das and Dev Roy (1989). So far, 43 species of mangroves and their associates under 30 genera
and 23 families are recorded from these islands (Banerjee and Ghosh, 1998).

The total mangrove forest areas of these islands is estimated variously. According to an estimate
of Blasco (1977) mangroves cover an area of 1,00,000 hectares in these islands ; but, following
photointerpretation studies this has been estimated to 1,15,200 hectares (including the ecotone
areas). As per Sahany’s (1957) report, mangrove forests of these islands occupy about 20% of total
land area of Andaman and Nicobar islands respectively. It may be mentioned in this connection
that mangroves of these islands are comparatively well preserved and are supposed to be the well
managed mangrove forests in India. According to a recent estimate mangrove areas of both
Andaman and Nicobars are 1190 km? occupying about 18% total Indian mangals.

The mangroves of these islands are remarkable for their good shape, gregariousness, tallness,
luxuriant growth and extremely dense curtain of 8-12 m height. The mangroves are of fringing
type and unlike mainland India, the stretch of the forest from the shore never extends much, only
a few metres in width. That is why, unlike mainland India, zonation of plant species is not very
much conspicuous in most of the places of these islands. The mangrove vegetation of these
islands are dominated by two plant genera namely, Rhizophora and Bruguiera. Both the genera
occur in more or less pure strand although they often mix together. Pure strand of Rhizophora
is a very common sight fringing the coasts or along the creeks in these islands followed by
Bruguiera at the rear, while pure strands of Avicennia and Sonneratia occur at few places only.

The pioneer species in mangrove formation and the bulk of mangrove is composed of
Rhizophora which is represented by three species in these islands. Rhizophora spp. with their
typical arched roots form dense thickets along the coast making many places impenetrable and
inaccessible and, they pave way for the settlement of other mangrove species. In the tidal
swamps, Avicennia officinalis, Ceriops tagal, Kandelia candel, Xylocarpus granatum, X.
moluccenis, Lumnitzera racemosa, L. littorea, Excoecaria agallocha and Aegiceras corniculatum
are found to grow. Acanthus ilicifolius forms a dense thorny undergrowth near the creek, usually
at the back. Heritiera littoralis, Scyphiphora hydrophyllacea, Brownlowia lanceolata and
Cynometra ramiflora grow towards the landward fringe. The fern Acrostichum spp. and the
palms Nypa fructicans and Phoenix paludosa are quite common in this zone. The arrangement
of various mangrove plant species may be shown schematically as follows :

Rhizophora stylosa + Rhizophora mucronata
Bruguiera gymnorhiza

Avicennia marina

3
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Heritiera littoralis

U

Acrostichum aureum + Acanthus ilicifolius

MATERIAL AND METHODS

All materials for the present investigation were collected from mangrove of various localities
(Text fig. 2) of North (5 stations, namely, Carlew Island, Aereal Bay, Stewart Island, Austin IX
and Mayabunder). Middle (7 stations namely, Pitcher Nallah, Betapur, Bakultala, Panchawati,
Rangat Bay, Yereta Jetty and Uttara Jettty), South (22 stations, namely, Gandhi Ghat Jetty,
Nilambur Jetty, Peel Island, Havelock Jetty, Krishnanagar, Neill Jetty, Bambooflat, Junglighat,
Carbyn’s Cove, Sippighat, Rangachang, Chidyatapu, Wright Myo, Ferrargunj, Kadakachang,
Guptapara, Wandoor, Manjeri, Alexandra Island, Rutland Island Jetty, Barakhari and Komio).
and Little Andaman (3 stations, namely, Dugong Creek, Jetty and South Bay) during low tide”
when the mangrove floors got exposed. Supralittoral areas were also searched for. Some crabs
were found under or among rocks and dead corals, others in burrows , whenever necessary, the
rocks, pebbles or dead corals were up-turned in search of crabs, while the burrowing crabs were
dug out by means of shovel, often sieving was also required for the smaller ones. Sometimes,
when the crabs were out of their burrow, they were chased or their holes were plugged by
throwing a lump of mud so that the crabs got confused of their burrows and were seen to turn
astray when they were collected. Decaying mangrove logs which were once infested with marine
borers were found to be ideal habitat for few crabs species , so logs were broken into pieces by
means of choppers or sometimes by applying force. For the collection of bigger specimens living
deep in burrows, an iron rod about 1.0 metre long, twisted at one end was inserted into holes
and a sort of pinching was given by rotating the same. Upon pinching, crabs were found to hold
the rod very firmly with ¢claws making some sound that could be perceived. They were then
pulled out very swiftly along with the rod. On rare occasions, strong formalin was poured into
the holes or rock crevices and the crabs were forced 10 come out from their shelters.

A simple technique was devised for the collection of the ocypodid crab, Ocypode
ceratophthalma which are very swift runners and difficult to catch. These crabs were chased into
water. As a result of driving they were seen to bury themselves under the sandy bottoms which
could be felt by hand or by the sole of the feet. They could not move much and were found to
sit calmly when they were hand picked by tightly holding the chelipeds against their abdomen.
This method was found to be useful only in clear water and also during full moon nights. The
disadvantage of this method is that not more than one crab could be collected at a
time. Adopting this method, a good number of crabs belonging to the above species were
collected at night from the vicinity of jetty of Neill and Havelock Islands. Following the same
technique a good number of swimmihng crabs, namely, Portunus pelagicus, Portunus
sanguinolentus, Thalamita crenata, Thalamita prymna, Charybdis (Charybdis) helleri, Matuta
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banksii and Matuta lunaris were collected at the time when these crabs were seen to enter
mangroves with high tide water.

Crabs upon collection were preserved following Tweede’s (1937) method. It was noticed that
if crabs were placed straight into alcohol or formalin they tended to die very slowly and in the
process of struggling they used to shed their limbs damaging other crabs so that only a few
perfect specimens remained out of a large collection. To overcome this difficulty, soon after the
collection, crabs were placed in large vacuum flasks containing ice and water. Crabs were
numbed by freezing, then taken out and preserved in 70% alcohol. Although this was the usual
practice, however, in few occasions and in somc remote islands this method could not be
followed. On such occasion, crabs after the collection were kept in separate polythene bags or
jars and killed by dipping into weak alcohol or formalin one by one. After killing, the crabs were
sorted oul groupwise, labelled properly and were placed in containers with 70% alcohol ; small
crabs were placed in glass tubes while the bigger ones were wrapped in mulmul cloth and dipped
in big containers. Glass tubes were packed with cotton as otherwise they could break away at
the time¢ of transportation. The preservatives were changed in the laboratory whenever
necessary.

For hydrobiological studies temperature was recorded by using Celsius thermometer and the
salinity and dissolved oxygen of the samples were estimated by Mohr-Knudsen and Winkler's
lodine difference method respectively. In the field, pH was measured by pH colour comparator
disc using Phenyl red screen and subsequently, in the laboratory by BIOCHEM digital pH
metre. The two readings were found to be nearly concurrent. Temperature, humidity, wind speed
and rainfall data were collected from the metcrological unit at Port Blair.

Measurements of crab were taken following Rathbun (1918). While the width of the carapace
was measured at the widest part (in case of Matuta spp. spines were excluded), length was,
however, measured on the median line, from anterior to posterior margin. The measurement of
front was taken from the outer angle of one orbit to the outer angle of the other. Length of the
segments of the chelipeds and legs werg measured on the upper or anterior margin. Length of
entire cheliped or leg was measured on the lower margin, from the articulation of the coxa with
the stermum to the tip of the dactylus. Width of segments of chelipeds and legs was measured
at the widest part. L.ength of immovable finger was measured from tip to the extremity of the
sinus between the fingers. All mcasurements taken were in millimetre (mm). Camera lucida
drawings have been prepared for the first male plepod structure.

For ecobiological studies fortnightly collections were made from four stations at South
Andamans, onc each in Carbyn's Cove, Sippighat, Chidyatapu and Bambooflat. Density of crabs
(burrowing forms) were estimated by the quadrat method (0-50 cm x 0-50 cm). All the crabs
enclosed within the quadrat were counted or were dug out from their burrows. Whenever
necessary they were sieved through a mesh and kept in plastic bags for further studies in the
laboratory. In the case of swimming crabs, the density was studied by catch per unit effort.
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General observations were made for other brachyuran species also. Wherever collected, they
were kept in separate packets and their habitat and zonations were recorded.

For studying the breeding pattern of crabs, at least 20-25 females were collected (often more)
and examined if berried females were present. Abdomen of the berried crabs were lifted
whenever necessary, 10 see the presence and quantity of cggs. From this, the percentage of
ovigerous o non-ovigerqus crabs were calculated. Data thus obtained for two years were pooled

together and the resuls were plotted on a graph paper.
The following abbreviations have been used in the text :

W = Width ; F = Front and L = Length

TAXONOMY

Classification

Classification of brachyuran crab is still in an unsettled state. This is because there is no
general agreement among various workers and, therefore, different specialists have proposed
different schemes of classification. The history of decapod classification has been reviewed by
Desmarest (1823), Beurlen (1928), Balss (1957), Balss et al (1940-61) and Glaessner (1969).

In the twelveth edition of Systema Naturae Linnaeus (1767) placed all crabs under the genus
Cancer in the order Aptera alongwith insects, while Fabricius (1775) kept them under the order
Agonata. Later on, Latreille (1796) placed crabs under the class Crustacea, order Decapoda
(1803) and section Brachyura (1803). The foundation of crab taxonomy was, however, laid by
Fabricius (1793) who had splitted the only crab genus Cancer known till that time into a number
of genera, many of which are still recognised as valid taxa. Latreille (1806) divided Decapoda
into two groups— (1) Macrura or long-tailed decapods and (2) Brachyura or short-tailed
decapods. He included all crabs under two families, namely, Cancerides and Oxyrhynques.
Subsequently a third group, namely, Anomura was erected by H. Milne Edwards (1834) for the
hermit crabs, dividing Brachyura into four natural groups or subdivisions, namely, Oxyrhinques
(Oxyrhyncha), Cyclometopes (Cyclometopa), Catometopés (Catometopa) and Oxystomes
(Oxystomata). All these groups are still retained by the succeeding authors. In his Voluminous
contribution *“Fauna Japonica” de Haan (1833-1850) divided Brachyura into two sections or
groups— (1) Brachygnatha containing Cancroidea, Majacea, Dromiacea and Trichidea and (2)
Oxystomata including the groups Dorippidea, Calappidea, Matutoidea, Leucosidea and Raninoidea.
In this classification Cancroidea included not only the Cyclometopa or round-fronted crabs but
also the Catometopa or Grapsoid crabs and the Corystoidea (Corystiens) of H. Milne Edwards
(op. cit.). This system of classification was considcrably improved by a number of subsequent
workers among whom Dana (1851a, b) and Boas (1880) are worth mentioning.
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A remarkable deviation from the general plan of classification was proposed by Boas (1880)
who while studying phylogenetic relations of the Decapoda divided it into Natantia (containing
prawns and shrimps) and Reptantia (including crabs and lobsters). He further splitted crabs
(Brachyura) into two subtribes, namely, Brachyura vera (containing true crabs) and Dromiaceae
(including Dromia-like forms) which retain most of the macrurous characters.

Later on this classification was elaborated and improved by Miers (1886), Henderson (1888),
Ortmann (1896), Alcock (1896-1900), Borradaile (1907) and Bouvier (1940). Amongst these,
works of Alcock (op. cit.) is considered a valuable contribution in the taxonomic study of
brachyuran crabs of Indian subregion.

Glaessner (1969) published a scheme of classification containing only those taxonomic
categories which are necessary for a coherent presentation of our present knowledge on decapod
phylogeny. This classification combined with Borradaile’s one (op. cit.) is being followed by
many of the present workers on this group.

A new scheme of classification for the Decapod Brachyura has been proposed by Guinot
(1977.) In this classification classical carcinological nomenclature has been rejected and instead
three new sections have been erected on the basis of the position of male and female genital
openings. These are : (1) Podotremata, in which both male and female genital openings are
coxal, (2) Heterotremata, in which female openings are coxal or sternal and (3) Thoracotremata,
in which both male and female openings are sternal. Podotremata is further subdivided into two
subsections, namely, Dromiacea and Archaeobrachyura.

In 1980 Rice provided an excellent review of the classification of the Brachyura and de Saint
- Laurent (1980a, b) gave some additional information in this regard. In 1982 Bowman and
Abele published a **Classification of the Recent Crustacea’ wherein classification of brachyuran
crabs was included after a brief evaluation.

In view of above, classification adopted by Bowman and Abele (1982) has been mostly
followed with some modifications in the superfamily Xanthoidea in light of taxonomic treatment

made by Serene (1984). This aspect has been discussed in some detail in the proceeding
taxonomic treatment of the concerned group.

MORPHOLOGY AND TERMINOLOGY

Crabs exhibit great diversity of form and structure. The body of a crab consists of an anterior
rigid cephalothorax and a short abdomen which is tucked away underneath (Figs. 3-5).

Cephalothorax :
It is made up of six head segments (Wamer, 1977) and eight thoracic segments, all fused
together. The entire body of a crab is covered dorsally by a tough cuticle called carapace ; it

is also called shell of crab. The carapace is composed of fused tergites. The anterior portion of
carapacc in between the orbits is known as front. Lateral sides of carapace are often
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Text fig. 3. Diagrammatic dorsal view of the portunid crab, Scylla serrata showing the terms used in the description.
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Text fig. 4. Diagrammatic ventral view of the portunid crab, Scylla serrata showing the terms used in the description.
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Text fig. 5. Diagrammatic dorsal view of a xanthid crab showing principal areolations (D,E. N, T,
S = antero-lateral teeth; d, s = smaller, occasional teeth; F = frontal; L = antero-lateral;
M = medial; P = postero-lateral).
(After Dana, 1852)

Differentiated into antero and postero-lateral borders. The margins of the antero-laterals may
be smooth, denticulate or spiniform. The carapace is usually divisible into several regions such
as gastric, cardiac, intestinal and branchial.

Cephalothorax is covered ventrally by stermites, its lines of fusion are very prominent.
Sternites extend into the body as folds called apodemes. The exoskeleton that covers the lateral
sides of carapace is called pleuron. The margin of the carapace extending on either side is known
as pleural fold which is separated into an anterior pterygostomial region (also called jugal region)
and a posterior branchiostegite. The former is immovable and separated from the carapace by
a pleural suture whereas the later is continuous with the carapace forming the external covering
of the gill chamber.

Appendages :
They are of three types, namely, cephalic appendages, thoracic appendages and abdomen.

Cephalic appendages : Starting anteriorly, it includes (i) antennule or first antenna : they are
small, biramous, paired, retractile appendages usually remain folded sidewise and placed within
sockets, (i1) Second antenna : they are small, erect and paired appendages without lateral
branches or exopod, (iii) mandible : in this paired appendage, exopod is lost and endopod is
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reduced to a stout palp, the base of the mandibles are enlarged bearing a strong biting edge,
(iv) first maxilla : in this paired appendage, exopods are lost and each is made up of a group
of endites which bear setae, (v) second maxilla : in this paired appendage, exopods are

developed into a lateral flap-like structure called scaphognathite which pump water through the
branchial chamber and are important in respiration.

Thoracic appendages : (i) maxillipeds : These are 3 pairs and all are biramous bearing
epipods which extend backward into the branchial chamber. The epipods serve to clean the gills.
The third maxillipeds (also called external or outer maxilliped) become flattened and assume the
shape of an operculum to cover the mouth or buccal cavity. The maxillipeds alongwith other
mouth parts, such as, mandibles and maxillae are used for manipulating food, (ii) Chelipeds :
These are also called first leg. They are uniramous, paired appendages and consist of coxa, basis,
ischium, arm or merus, wrist or carpus and the chela which is made up of palm (also called hand
or manus) and fingers of which the upper finger is known as dactylus or movable finger and
lower one as fixed finger (also called thumb or immovable finger or pollex. Chela are used for
food capture, defence and grasping, (iii) Walking legs : These are 4 pairs and all are long,
pointed, uniramous and jointed structure. Each leg is made up of seven segments, viz., coxa,
basis, ischium, merus, carpus, propodus and dactylus. Unlike chelipeds, dactylus of walking legs

are clawed and not chelated. The bases of walking legs on each side in a crab are set apart. They
are meant for sidewise walking.

Abdomen ; The abdomen of a crab is a flap-like structure and usually made up of six
segments. However, according to Alcock (1896—1900) and Rathbun (1918) abdomen consists
of 7 segments, including the telson. This system has been followed in the present work in most
of the cases. The abdomen is articulated ventrally to the cephalothorax with a groove formed
by the somites. It is much broader in female than in male ; in the latter, some of the segments
may be fused together. The abdominal appendages and pleopods are rudimentary and in both
sexes six pairs of pleopods are absent, while only two pairs of copulatory stylets formed by first
and second pleopods are found in males. In femalcs, however, four pairs of biramous pleopods
form an egg-bearing baskel. Male pleopods are uniform and form intromittent structures. During
copulation, second pleopods work as pistons-inside channels in the first pair to pump sperm into

the female. Anus is located at the terminal end of the last abdominal segment, at the junction
with telson,

SYSTEMATIC LIST OF BRACHYURAN CRABS
(After Bowman and Abele, 1982)

Phylum, Subphylum or Superclass CRUSTACEA Pennant, 1777
Class MALACOSTRACA Latreille, 1806

Subclass EUMALACOSTRACA Grobben, 1892

Superorder EUCARIDA Calman, 1904
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Order DECAPODA Latreille, 1803
Suborder PLEOCYEMATA Burkenroad, 1963
Infraorder BRACHYURA Latreille, 1803
Section OXYSTOMATA H. Milne Edwards, 1834
Superfamily LEUCOSIOIDEA Samouelle, 1819
Family CALAPPIDAE de Haan, 1833
1.  Matuta banksii Leach, 1817
2. Matuta lunaris (Forskal, 1775)
Section BRACHYRHYNCHA Borradaile, 1903
Superfamily PORTUNOIDEA Rafinesque, 1815
Family PORTUNIDAE Rafinesque, 1815
3.  Scylla serrata (Forskal, 1775)
Portunus pelagicus (Linnaeus, 1758)
Portunus sanguinolentus (Herbst, 1796)
Charybdis (Charybdis) helleri (A. Milne Edwards, 1867)
Charybdis (Charybdis) orientalis Dana, 1852
Thalamita crenata (Latreille, 1829)
Thalamita prymna (Herbst, 1803)
10.  Thalamita admete (Herbst, 1803)
Superfamily XANTHOIDEA MacLeay, 1838
Family XANTHIDAE Macl.eay, 1838
11.  Actaeodes tomentosus (H. Milne Edwards, 1834)
12.  Atergatis floridus (Linnaeus, 1767)
13.  Atergatis integerrimus (Lamarck, 1801)
14.  Platypodia cristata (A. Milne Edwards, 1865)
15.  Leptodius exaratus (H. Milne Edwards, 1834)
16.  Leptodius sanguineus (H. Milne Edwards, 1834)
17.  Pilodius nigrocrinitus Stimpson, 1858
Family PILUMNIDAE Samouelle, 1819
18.  Pilumnus vespertilio (Fabricius, 1793)
Family CARPILIDAE Ortmann, 1893
19. Carpilius convexus (Forskal, 1775)
20.  Carpilius maculatus (Linnaeus, 1758)
Family MENIPPIDAE Ortmann, 1893
21.  Baptozius vinosus (H. Milne Edwards, 1834)
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22.
23.
24.
25.
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Epixanthus dentatus (White, 1847)

Epixanthus frontalis (H. Milne Edwards, 1834)
Lydia annulipes (H. Milne Edwards, 1834)
Eriphia sebana (Shaw and Nodder, 1803)

Superfamily GRAPSIDOIDEA MacLeay, 1838
Family GECARCINIDAE MacLeay, 1838

26.

Cardisoma carnifex (Herbst, 1794)

Family GRAPSIDAE Macleay 1838

217.
28.
29.
30.
31
32.
33.
34.
3s.
36.
37.
38.
39.
40.
41.

Grapsus albolineatus Lamarck, 1818

Metopograpsus frontalis Miers, 1880

Metopograpsus oceanicus Jacquinot,1842-1853

Sesarma (Chiromantes) bidens (de Haan, 1835)
Sesarma (Parasesarma) plicatum (Latreille, 1803)
Nanosesarma (Beanium) andersoni (de Man, 1888)
Neoepisesarma (Neoepisesarma) taeniolata White, 1847
Neoepisesarma (Muradium) tetragonum (Fabricius, 1798)
Sesarmops intermedium (de Haan, 1835)

Sesarmoides longipes (Krauss, 1843)

Metaplax crenulata (Gerstaecker, 1856)

Metaplax distincta H. Milne Edwards, 1852

Metaplax elegans de Man, 1888

Metasesarma rousseauxii (H. Milne Edwards, 1853)
Clistocoeloma merguiense de Man, 1888

Family MICTYRIDAE Dana, 1851

42.

Mictyris longicarpus Latreille, 1806

Superfamily OCYPODOIDEA Rafinesque, 1815
Family OCYPODIDAE Rafinesque, 1815

43.
44,
45.
46.
47.
48.
49.
50.
51.

Ocypode ceratophthalma (Pallas, 1772)

Uca dussumieri (H. Milne Edwards, 1852)

Uca tetragonon (Herbst, 1790)

Uea vocans (Linnaeus, 1758)

Uca lactea (de Haan, 1835)

Dotilla myctiroides (H. Milne Edwards, 1852)
Macrophthalmus (Macrophthalmus) convexus Stimpson, 1858
Macrophthalmus (Mareotis) depressus Riippell, 1830
Leipocten sordidulum Kemp, 1915
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SYSTEMATIC ACCOUNT

Nomenclature adopted in this work is that of Alcock (1896-1900), Rathbun (1897) and Crane
(1975). Family keys have been arranged mostly following Sakai (1976) and Seréne (1984) with
some modifications. Family and generic descriptions are based mostly after Alcock (op. cit.),
Barnard (1950) and Crane (1975) to some extent. Recent relevant literature has been consulted
for critical taxonomic assessment. Important opinions published by International Commission on
Zoological Nomenclature as well as by eminent experts on the group such as Guinot (personal
communication, 1989, 1990, 1991) and Holthuis (personal communication, 1990, 1991) have
also been consulted for the purpose. Species description has been made following Alcock (op.
cit.) but the style adopted in this work is that of Stephenson and Hudson (1957) and George and
Jones (1982) with some modifications. An attempt has been made to maintain uniformity in
descriptions as much as possible excepting in few cases. This is done due to differential
emphasis placed on characters by specialists in different groups. Telegraphic language has been
used for the most part. In the present work, taxonomic account of each species of crab is
supported with illustrations. Relevant important synonymies (necessarily not all synonymies)
have been cited chronologically including the Indian works. In order to avoid repetition,
collector’s name has been omitted in the material column as all the materials cited in this work
has been collected by the authors. Distribution of all the species dealt with here has also been
included. All material reported in this work is at present deposited with Sundarban Field
Research Station, Zoological Survey of India, Canning Town but will be sent to Andaman and
Nicobar Regional Station, Zoological Survey of India, Port Blair in due course.

Infraorder BRACHYURA Latreille, 1803

Cancri brachyuri 1.amarck, 1801 : 148.

Brachyures brachyuri Latreille, 1803 : 347.
Brachyuri brachyures Latreille. 1806 : 24.
Decapodes brachyures latreille, 1829 : 28.

Brachyures Lamarck, 1818 : 226.

Diagnosis : Carapace fused with the epistome at the sides and almost always in the middle ;
last thoracic sternites fused with the anterior sternites. Abdomen brachyurous (i.e., short,
flattened, straight), symmetrical and tucked under the cephalothorax. Third maxillipeds broad.
Basis and ischium of cheliped and leg immovably articulated. First pereiopods invariably

chelate, third pereiopods never chelate.

Remarks : Infraorder Brachyura is divided into six sections, namely, (i) Dromiacea de Haan,
1833, (ii) Archaeobrachyura Guinot, 1977, (iii) Oxystomata H. Milne Edwards, 1834, (iv)
Oxyrhyncha Latreille, 1803, (v) Cancridea Latreille, 1803 and (vi) Brachyrhyncha Borradaile,
1907 (Bowman and Abele, 1982). Among these, the representatives of two sections, namely,
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Oxystomata and Brachyrhyncha have been found to occur in the mangroves of Andaman
Islands.

Section OXYSTOMATA H. Milne Edwards, 1834
Oxystomata H. Milne Edwards, 1834 : 265 ; de Haan, 1841 : 111 ; Dana, 1852b : 389 ; Miers, 1886 : 337 ;

Alcock. 1896 : 135 ; Rathbun, 1937 : 75 ; Barnard, 1950 : 345 ; Sakai, 1965 : 18 ; Glaessner, 1969 :
R491 ; Sakai, 1976 : 59.

Diagnosis : Carapace oval, subcircular or polygonal in shape. Epistome rudimentary or
absent. Buccal frame elongate, triangular. Gills 6-9 on each side. Last pair of legs normal or
subdorsal, no epipodite on pereiopods. First abdominal somite of female without any appendage.

Remarks : The section Oxystomata is represented by a single superfamily, namely Leucosioidea
Samouclle, 1819 in Andaman mangroves.

Superfamily LEUCOSIOIDEA Samouelle, 1819
Leucosiadae Samouelle, 1819 : 91.
Leucosioidea Bowman and Abele, 1982 : 24.

Diagnosis : Carapace round, oval or polygonal in shape. Abdomen not reduced but fully
tumed undcr the sternum. All pereiopods well developed.

Remarks : This superfamily includes two families, namely, Calappidae de Haan, 1837 and
Leucosiidae Samouelle, 1819 (Bowman and Abele, op. cit.) ; but representatives only one family,
Calappidae has been found to occur in the mangroves of Andaman Islands.

Family CALAPPIDAE de Haan, 1833

Calappidea de Haan, 1833 : IX (corrected to Calappidae by White, 1847, name no. 371 on Official List) ;
Manning and Holthius, 1981 : 49.

Matutoidea de [{aan, 1835 : 36; 1941 : 119, 126.

Orithyinae Dana, 1952b; 391.
Type genus Calappa Weber, 1795

Diagnosis : Carapace oval or subcircular in outline. Front almost as broad as the orbit.
Lateral borders either with (1) a small tooth or a strong spine at the junction of the antero-lateral
and postero-lateral borders or (2) a postero-lateral vault-like expansion over the walking legs.
Antenna small. Antennules folding obliquely. External maxillipeds may or may not close the
buccal cavity fully ; their palps remaining either concealed in repose or always exposed. Efferent
branchial openings together forming a deep channel in the endostome, afferent branchial
openings near the bases of chelipeds. Chelipeds massive, greatly enlarged, almost symmetrical
in size (asymmetrical in the size of fingers). Palm enormous, often very prominent. Abdomen
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of adult male consisting of five segments (3rd-5th terga fused together) and of 7 distinct
segments in female and young male respectively. Gills nine on each side. Male genital
opening coxal.

Remarks : These are intertidal crabs living on sandy shores. The family is represented by a
single subfamily, namely, Matutinae de Haan, 1835 in Andaman mangroves.

Subfamily MATUTINAE de Haan, 1835

Matutinac de Haan, 1835 : 36 ; Alcock, 1896 : 138, 139 ; Stebbing, 1905 : 53 ; Ihle, 1918 :
178 ; Rathbun, 1937 : 234 ; Sakai, 1965 : 59 ; Glaessner, 1969 : R49S5 i Sakai, 1976

127, 139.

Diagnosis : Carapace circular with a stout spine at the junction of the antero- and postero-
lateral borders. Merus of external maxillipeds elongate with acute tip, concealing the flagellum
entirely in repose. Legs adapted for swimming.

Genus Matuta Weber, 1795

Matuta Weber, 1795 : 92 ; Fabricius, 1798 ; 369 ; H. Milne Edwards, 1837 113 ; Miers, 1886 294 ;
Alcock, 1896 : 153 ; Stebbing 1910 : 335 ; Chopra, 1933 : 31 ; Barnard, 1950 : 357 ; Monod, 1956 :
98 ; Glaessner, 1969 : R495 ; Sakai, 1976 : 139 ; Manning and Holthuis, 1981 : 56.

Matutinus Macl.eay, 1838 : 70.

Type species : Cancer victor Fabricius, 1786, a subjective junior synonym of Cancer lunaris
Forskal, 1775 ; by subsequent designation by Latrcille, 1810 ; gender : feminine.

Diagnosis : Carapace more oF less flat, subcircular. Front almost as broad as orbit, trilobed,
middle one more prominent than the others. Postero-lateral borders strongly convergent,
generally with a strong spine at the junction of the antero-lateral and postero-lateral borders.
Antenna extremely small, inconspicuous. Antennules folded almost longitudinally. Orbits large,
oval with a decp groove in the lower border near the external orbital angle and a narrow gap
at the inner angle. Eyestalks stout, usually elongate. External maxillipeds elongate, covering the
buccal cavity entirely ; endostomial septum not seperating the efferent canals. Chelipeds
massive, equal. Stridulatory organ consisting of two elevated obliquely striatecd areas—one linear
(proximal) and the other oval or subcircular (distal) on the inner surface of upper margin of palm
of cheliped along with a double series of transverscly clongate tubercles on the pterygostomial
region. Palm compressed, its upper border cristate and outer surface sculptured. Legs adapted
for swimming and burrowing, propodus and dactylus of ambulatory legs broadened enormously
in the first and last pair. Abdomen of adult male consisting of 5 segments with 3rd-5th segments
fused and of 7 separate segments in female .and young males ; first tergum in both sexes
completely concealed under the carapace.

Distribution : East coast of Atlantic Ocean and the Indo-Pacific.
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Key to the species of the genus Matuta from Andaman Mangroves.

— Longitudinal ridge of dactylus of chelipeds smooth, postero-lateral border of carapace
with a prominent WDEICIE........c.ouuuieririvnrirnrniriiinsrirene sttt sess M.banksii

— Longitudinal ridge of dactylus of chelipeds strongly ‘milled, postero-lateral border of
carapace with an obscurely defined tubercle.........cccoovvivininiinniniiniiiinin. M. lunaris

1. Matuta banksii Leach, 1817
(Pl 1, Fig. 1, PL 8, Figs. 1, 4)

Matuta banksii Leach, 1817 : 14 ; Miers, 1880 : 315, 1886 : 295 ; Walker, 1890 : 111 ; Alcock, 1896 :-158 ;
Lanchester, 1900 : 762 ; Borradaile, 1903 : 436 ; Nobili, 1906a : 149 ; Ihle, 1918 : 185; Balss,
1922 : 125 ; Buitendijk, 1939 : 231 ; Barnard, 1950 : 359, figs. 67 h-k . Sankarankutty, 1962b :
153, fig. 3. Sakai, 1976: 141, pl. 44, fig. 3 and pl. 45, fig. |.

Material examined : North Andaman : 18 Aereal Bay, 6.3.1987 ; 2¢ &, 29 ¢, Mayabunder,
8.3.1987.

Measurement : W = 32°0 mm, F = 6:0 mm, L. = 32:0 mm.

Diagnosis : Carapace with six distinct tubercles both in young and adult specimens. Postero-
lateral border with a well defined tubercle near the epibranchial spine on each side. Longitudinal
ridge of dactylus of chelipeds smooth.

Description :

Carapace : Subcircular, slightly convex from front to back with six distinct tubercles both in
adult and young specimens ; epibranchial, post-gastric and cardiac regions thickly covered with
coarse granules.

Front : Almost equal in width to the orbit, rostrum faintly bilobed in the middle.

Lateral borders : Antero-lateral borders crenulate, last three crenulations forming blunt but
conspicuous teeth. A prominent tubercle on the postero-lateral border located considerably in
rear of the lateral epibranchial spine.

Orbits : Orbital margin with 2 short sutures, lower border crenulated. Eye-stslks short, stout.

Chelipeds : Outer surface of arm smooth, that of the wrist roughened with three blunt but
strong tubercles. Upper border of palm or crest trilobed — proximal lobe broad, rest acute and
tooth-shaped ; lower border dentate, the denticles extending upto the base of the fixed finger.
Below the crest, upper surface of palm adomed with two obliquely-longitudinal rows of
tubercles, of which the lower row somewhat broken and irregular. Little beneath this, palm
traversed longitudinally from its proximal end to the tip of the fixed finger by a row of 5 teeth
of which second tooth longest and acute, 4th tooth also somewhat enlarged and acute but much
shorter that the second. Below this, surface of palm roughened by a longitudinal row of tubercles
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from the angle at the meeting point of palm and arm formed to the tip of the fixed finger. Outer
surface of dactylus traversed by a sharp, smooth ridge. Fixed fringer grooved from its base to
its tip, cutting edges of both the fingers strongly dentate.

Legs : Propodus and dectylus of first and last pair of legs very much broadened, carpus of
the last pair of legs showing traces of a second dorsal longitudinal carina obscurely. Both sides
of merus and lower border of carpus, propodus and dactylus of first and last pair thickly fringed
with hairs. Lower border of merus of all the legs tuberculate excepting the last pair.

Abdomen : Consisting of 5 segments in male and 7 segments in female, 3rd-5th terga fused
in male.

Male pleopod : Nearly straight and stout appendage, more or less rounded at the tip, inner
border crenulated sub-apically.

Type locality : Unknown.

Distribution : Indo-West Pacific. India : East coast : Andaman and Nicobar Islands ; West
coast : Gulf of Kachchh (Gujarat) ; Kolak, Mumbai (Maharashtra) ; Karwar (Karnataka) ;
Kavaratii Island (Lakshadweep). Elsewhere : Coasts of East and South Africa, Red Sea,
Mauritius, Japan to Polynesia.and Australia.

Remarks : The specimens in generail agrce with the descriptions of Alcock-(1896), Barnard
(1950) and Sakai (1976), differing from Alcock (op. cit.) by the ridge on outer surface of
dactylus of chelipeds which is not milled at the distal end and from Bamard (op. cif) in size.
The present specimens are smaller than those reported by Barnard (op. cit.) and Sakai (op. cit.)
but bigger than those of Sankarankutty (1962b).

2. Matuta lunaris (Forskal, 1775)
(PL. 1. Fig. 2; PL. 8, Figs. 2, 5)

Cancer lunaris Forskal, 1775 : 91.

Matuta victor Fabricius, 1798 : 369 ; de Haan, 1850: 127; Alcock, 1896 : 160; Kemp,
1915 : 209 ; Kohli, 1921-1922 : 83 ; Gravely, 1927 : 142.

Matuta victrix Miers, 1880: 315; Haswell, 1882 : 133 ; Walker, 1890: 111 ; Henderson,
1893 : 396 ; Lanchester, 1900 : 762.

Matuta lunaris Herbst, 1799 : 43, pl. 48, fig. 6; Hilgendorf, 1878 : 810; Henderson,
1893 : 396 ; Stebbing, 1905 : 54 ; Laurie, 1906 : 356 ; Stebbing, 1910 : 335: lhle, 1918 : 185
Balss, 1922 :'124 ; Chopra, 1933 : 31 ; Chopra and Das, 1937 : 383. fig. la; Buitendijk. 1939:
231; Bamnard, 1950: 358, fig. 671 ; Pillai, 1951 : 9; Chhapgar, 1957a : 405, pl. 2, figs. a-c;
Holthuis, 1959 : 104 ; Sankarankutty, 1962b : 153, fig. 2; Sakai, 1965 : 59, pl. 24, fig. 1: 1976 :

140, pl. 44, fig. 1.
Material examined : North Andaman : 238 &, Mayabunder, 9.3.1987.
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Measurement : W = 40:0 mm, F = 80, L. = 38:0 mm.

Diagnosis : The tubercles on carapace rather indislinct, espicially the anterior two. Front
wider than orbit. Longitudinal ridge of dactylus strongly milled. A distinct spine-like tooth at
the base of the lower outer angle of palm at its juncture with the wrist.

Description :

Carapace : Subcircular, slightly convex from front to back, finely granular in the epibranchial,
post-gastric and cardiac regions. Anterior (wo tubercles faint and almost invisible, only the
mesogastric and cardiac tubercles somewhat prominent, rest two again indistinct. Surface of
crapace covered with numerous minute, simple, red dots.

Front : Wider than orbil, rostrum distinctly bilobed.

Lateral borders : Antero-lateral borders crenulate, at least two of the tubercles become
somewhat enlarged forming blunt teeth. Posterior and postero-lateral borders forming a continuous
finely beaded slightly raised ridge, the tubercle of the posterolateral borders almost obsolete.

Orbits ;: Same as in Matuta banksii.

Chelipeds : Outer surface of arm smooth and that of wrist roughened with 2-3 strong, blunt
tubercles. Upper border of palm or crest trilobed—proximal lobe broad, rest acute and tooth-
shaped ; lower border bluntly crenulate, the crenulations extending upto the base of the fixed
finger. Below the crest, palm adomed with two obliquely longitudinal rows of tubercles of
which, the lower one somewhat broken and irregular. Beneath this, palm traversed longitudinally
by a ridge extending up to the tip of the fixed finger bearing a tubercle at its proximal end
followed by a large, stout spine ; surface of palm smooth below the above ridge ; a strong tooth
like spine at the angle between palm and arm. Outer surface of dactylus traversed by a very
prominent striated raidge from its base to tip. Cutting edges of both the fingers strongly dentate.

Legs : Same as in Matuta banksii.
Abdomen : Same as in Matuta banksii.

Male pleopod : Similar to the preceding species but the distal end of the appendage broadly
truncated.

Type locality : Red Sea (Forskél).

Distribution : Indo-West Pacific. India : East coast : Sundarbans (West Bengal) ; Mahanadi
Delta (Orissa) ; Channai, Palk Bay, Gulf of Mannar (Tamil Nadu) ; Nancowry Island (Nicobar).
West coast : Gulf of Kachchh (Gujarat) ; Umarsadi, Kolak, Mumbai (Maharashtra) ; Karwar
(Karnataka) ; Travancore coast (Kerala). Elsewhere : East coast of Africa, South Africa, Red Sea,
Madagascar, Seychelles, Mauritius, Pakistan, Sri l.anka, Myanmar, Malay Peninsula, Java,
Celebes, Philippines, South China Sea, Japan, New Guinea, Australia and Samoa.
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Remarks : Original description of the species by Forskal (1775) is inadequate. The specimens
in general agree with Haswell (1882), Alcock (1896) and Barnard (1950), differing from Bamard
(op. cit.) in size. They differ. from Chhapgar (1957a) in the shape of thc malc pleopods which
are not arrow-headed at the tip. In the course of study, thick fringe of black hairs have been
noticed along the upper border of palm and dactylus of both the chelipeds.

Section BRACHYRHYNCHA Borradaile, 1903

Brachyrhyncha Borradaile, 1903 : 425, 1907 : 481 ; Stebbing, 1910 : 293 ; Rathbun. 1918 : 14, 1930: 8 ;
Sakai, 1939 : 365 ; Bamard, 1950 : 75 ; Monod, 1956 : 163 ; Sakai, 1976 : 321.

Diagnosis : Carapace not narrowed in front and more or less oval, round or square in outline,
generally broader than long. Rostrum reduced or absent. Epistome well developed. Buccal frame
more or less square-cut. Orbits almost complete. Last pair of legs normal, often reduced.

Remarks : This is represented by four superfamilies, namely, Portunoidea Rafinesque, 1815,
Xanthoidea Macl.eay, 1838, Grapsidoidea Macleay, 1838 and Ocypodoidca Rafinesque, 1815
in Andaman mangroves.

Key to families of the section BRACHYRHYNCHA from Andaman Mangroves

1. Carapace circular or transversely oval, carpus of external maxillipeds articulating at or near
the inner angle of the METUS......c.ccovviiiiiiieier et 2

— Carapace square or squarish, carpus of external maxillipeds not articulating at or near the
innEr angle Of hE METUS ....ccvveeiiiiiiiiccrccrree e cnrrare e e eebbre e e e e rrree s e eesaraaeessnnnaeenes 6

2. Inner angle of endopodite of first maxillipeds with a small lobe, leg joints of last pair
broadened and adapted for SWIMMING ......ccccevvviiiiieiniinniinnieinicinee Portunidae

— [Endopodite of first maxillipeds without any inner lobe, legs not adapted for swmming

.......................................................................................................................................... 3
3. Male abdomen five segmented, segments 3-5 fused tOgEher.........oovvvvvivrvininieiniiiennnnn.
........................................................................................................................... Xanthidae
— Male abdomen made up of six or seven semgents, segments 5-6 fused together.......... 4
4. Male abdomen consisting of seven segments, antero-lateral margins dentate, lobate or
Y311 11 (0] 1 1 1 SO PP P OO PP PPN S
— Male abdomen six segmented, antcro-lateral marging €nlire ..........oceevvviiiieinnicnninnnene,
.......................................................................................................................... Carpilidae
S. Carapace and its appendages covered with thick coat of hairs..............ccooeevenviiniiiinnnnn,
........................................................................................................................ Pilumnidae



24 REC. ZOOL. SURV. INDIA, OCC. PAPER NO. 185

6. External maxillipeds almost or quite close to the mouth, front conspicuously narrow ....

7. Carapace quadrilateral, subglobose or almost square, buccal cavity of usual size, orbits
usually very long and oblique, occupying almost the anterior portion of carapace
......................................................................................................................... Ocypodidae

— Carapace globose, buccal cavity extremely large, no Orbits..........ccooeeevnvernnrienneeeenn. Mictyridae

8.  Flattish carapace, square or squarish in outline, lateral borders straight or slightly curved

— Tumid carapace, subcircular or slightly transverse, lateral bodies strongly curved and
CONVETZEMNL ..c.eviieverieeirreeesrernnessssnereerssessseesssessssaessasssnassnsesssasans reeesnreesnreesenaeses Gecarcinidae

Superfamily PORTUNOIDEA Rafinesque, 1815
Portunidia Rafinesque, 1815 : 93.

Portunoidea Glaessner, 1969 : R 510, Bowman and Abele 1982 : 24.

Diagnosis : Carapace flat, squarish or oval in outline, usually broader than long ; surface
mostly with transverse ridges. Front narrow or broad, dentate or lobed. Last two joinls of the
fifth pereipods usually broadened, flattened and paddle like.

Remarks : The superfamily Portunoidea contains two families namely Geryonidae Colosi,
1923 and Portunidae Rafinesque, 1815 (Bowman and Abele, op. cit.) of which representatives
of the family Portunidae has been found to occur in the mangroves of Andaman Islands.

Family PORTUNIDAE Rafinesque, 1815

Portunidia Rafinesque, 1815 : 97 (corrected to Portunidae by Samouelle, 1819: 93, name no. 69 on
Official List) ; Manning and Holthuis, 1981 : 72.

Megalopidae Haworth, 1825 : 184.
Portuniens H. Milne Edwards, 1834 : 432
Carcinidae MacLeay, 1838 : 59.

Lupinae Dana, 1851a : 129

Arenaeinae Dana, 185]a : 129.
Platyonychidae Dana, 1851a : 130.
Podophthalmidae Dana 1851a : 130.
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Neptuniden Nauck, 1880 : 65.
Thalamitinac Miers, 1886 : 170, 193.
Caphyrinae Miers, 1886 : 170.
Portuninea Ortmann, 1893 : 65.
Polybiidae Ortmann, 1893 : 66, 68.
Carupidac Ortmann, 1893': 66, 68.
Lissocarcinidae Ortmann, 1893 : 67, 87.
Lupocycloida Alcock, 1899 : 22.
Portumninae Ortmann, 1899 : 117.
Goniocaphyrinae Borradaile, 1900 : 577.
Xaividae Berg, 1900 : 224.

Catoptrinae Borradaile, 1902 : 200.
Liocarcininae Rathbun, 1930 : 18.
Macropipinae Stephenson and Campbell, 1960 : 75, 76, 88.

Type genus Portunus Weber, 1795

Diagnosis : Carapace depressed, slightly convex, hexagonal subquadrate, clongate-ovate or
sub-circular, usually broader than long and rarely areolated , regions generally not well outlined.
Front broad, horizontal and cut into 2-6 tecth or lobes. Antero-lateral borders cut into 4-9 teeth.
Antennal flagella usually long and slender, antennules folding obliquely or transversely. Epistome
of fair length antero-posteriorly or linear and sunken, palate well defined anteriorly. Buccal
cavity quadrate, usually broader than long, merus of the external maxillipeds never remarkably
long. Chelipeds massive. Male genital openings coxal. Last pair of legs usually modified for
swimming, with at least the last two joints flattened, broadened and paddle-like.

Remarks : These are intertidal crabs living in burrows in mud flats, among coral reefs and
rocks. They also inhabit mangrove swamps, estuaries Or rivers.

The family is represented by a single subfamily, namely, Portuninae Rafinesque, 1815 in
Andaman mangroves.

Subfamily PORTUNINAE Rafinesque, 1815

Portuninae Rafinesque, 1815 : 97; Stephenson and Campbell. 1960 : 76. 100:. Crosnier
1962 : 10, 34 ; Sakai, 1965 : 115, 1976 : 335.

Diagnosis : Carapace conspicuously broad and of typical Portunid shapc. Antero-lateral
borders cut into 4-9 teeth. Basal antenna-joint broad, antero-external angle often lobulate,
flagellum sometimes included in the orbit. Legs shorter than chelipeds , fifth pair shaped like
a paddle.
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Key to the genera of the subfamily PORTUNINAE from Andaman mangroves

1. Carapace oval, antero-lateral borders cut int0o nine teeth ............oceevvviiviivrernieeniierieecnnnns 2
— Carapce hexagonal, antero-lateral borders never cut into nine teeth.............ccceevvvneeenenn 3
2. Carapace smooth, regions ill-defined, propodus of chelipeds smooth and inflated...........
................................................................................................................................... Scylla
— Carapace not smooth, regions well outlined, propodus of chelipeds prismatic and costate
......................................................................................................... Sesseeressseneecess  POTTUNUS
3. Antero-lateral border of carapace cut into SiX eth .........cccceviiiiiiivisnnrnncceriniiiiinnnnnnasionnes
......................................................................................................................... Charybdis
— Antero-lateral border of carapace cut into five teeth, fourth tooth often small or rudimentary
.......................................................................................................................... Thalamita

Genus Scylla. de Haan, 1833

Scylla de Haan, 1833 : 11 ; A. Milne Edwards, 1861 : 347 ; Miers, 1886 : 184 ; Alcock, 1899 : 27 ; Shen,
1937 : 99 ; Sakai, 1939 : 382, 384 ; Bamard, 1950 : 160 ; Stephenson and Campbell, 1960 : 111 ;
Crosnier, 1962 : 71 ; Sakai, 1976 : 33S.

Type species : Cancer serratus Forskal, 1775, by subsequent designation by the International
Commission of Zoological Nomenclature, 1956, in opinion 73, Smithsonian Miscellaneous
1922 ; gender : feminine : name no. 833 on Official List.

Diagnosis : Carapace broad, transverse, somewhat convex with an almost even surface. Front
cut into four teeth. Antero-lateral borders arched, oblique and cut into nine subequal teeth
(including the outer orbital tooth), postero-lateral margin shorter than the antero-lateral.Basal
joint of antenna short, broad, its antero-external angle produced forming a lobule lying in the
orbit, flagellum quite long and lodged in the orbital hiatus. Antennules folding transversely.
Upper edge of orbit with two fissures. Epistome not produced ; buccal cavity more or less square
cut, broader than long. Chelipeds massive ; wrist and palm smooth, without ridges, palm
inflated. Legs stout, moderately compressed ; merus and carpus of the last pair shortened and
broadened, propodus and dactylus typically foliaceous for swimming Male abdomen triangular,
five segmented, 3rd-5th terga fused, first tergum much concealed below the carapace.

Distribution : Indo-West Pacific.

3. Scylla serrata (Forskl, 1775)
(Pl. 1, Fig. 3; Pl 8, Figs. 3, 6)

Cancer serratus Forskal, 1775 : 90.

Scylla serrata de Haan, 1833 : 40 ; Krauss, 1843 : 25 ; A. Milne Edwards, 1861 : 349 ; Heller, 1865 : 27 ;
Miers, 1876 : 27 ;Haswell, 1882 : 79 ; Miers, 1886 : 185 ; Henderson, 1893 . 372 ; Alcock, 1899 :
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27 ; Lanchester, 1900 : 748 ; de Man, 1903 : 472 ; Nobili, 1906a : 189 ; Stimpson, 1907 : 75;
Klunzinger, 1913 : 345 ; Kemp, 1915 : 248, 1918 : 250 ; Gravely, 1927 : 142 ; Gordon, 1931 : 527,
Shen, 1937 : 99 ; Chopra and Das 1937 : 391 ; Estampador, 1937 : 521 ; Leene, 1938 : 14 ; Sakai,
1939 : 384, fig. 4 ; Gravely, 1941 : 104 ; Estampador, 1949a : 99, pl. 1, figs. 1a, b ; Barnard, 1950
: 160 ; Serene, 1952 : 134-137 ; Edmondson, 1954 : 234, figs. 10b, 11a-c ; Chhapgar, 1957a: 416,
pl. 5, figs. a-c; Stephenson and Campbell, 1960 : 111, fig. 2N, pl. 4, fig. 4, pls. 5N, 6C;
Sankarankutty, 1'96‘1a : 104 ; Crosnier, 1962 : 71 ; Sakai, 1965 : 115, pl. 52 ; Chandy, 1970: 402 ;
Sakai, 1976 : 335, pl. 115 ; Mustaquim and Rabbani, 1976 : 163 ; Holthuis, 1978 : 15 ; Chakraborty,
Choudhury and Deb, 1986 : 64 ; Soemodihardjo, 1987 : 103 ; Ansari, 1987 : 160 ; Aksornkoae,
1987 : 240 ; Jayewardene, 1987 : 224.

Cancer olivaceus Herbst, 1796 : pl. 38, fig. 3
Portunus tranquebaricus Fabricius, 1798 : 366 ; Bosc, 1802 : 219 ; Latreille, 1828 : 191.
Portunus serratus Rippell, 1830 : 10.
Lupa tranquebarica H. Milne Edwards, 1834 : 448.
Scylla tranquebarica var. oceanica Dana, 1852b : 270, pl. 16, fig. 2 ; Estampador, 1949a :103, pl. 3, fig. 1.
Scylla oceanica Estampador, 1949a : 101, pl. 1, fig. 2.
Scylla serrata var. paramamosain Estampador, 1949a : 104, pl.3, fig. 2.
Material examined : North Andaman : 18, Mayabunder, 24.7.1979. Middle Andaman : 26 ¢

19, Yerata Jetty, 10.11.1979 ; 14, 192, Rangat, 24.3.1987. South Andaman : 19, Sippighat,
2.8.1981; 14, Carbyn’s Cove, 24.3.1985 ; 14, 19, Ferrargunj, 18.8.1985.

Measurement : W = 112°0 mm, F = 22:0 mm, L = 800 mm.

Diagnosis : Antero-lateral border of carapace cut into 9 sharp acuminate tecth of nearly equal
size. Arm of the larger cheliped adorned with 3 spines on the anterior border and two on the
posterior border. Leg joints unarmed.

Description :

Carapace : Transverse, broad, moderately convex in both the directions ; regions almost
indistinct ; surface smooth excepting a faint granular ridge.

Front : Broad, cut into four blunt teeth of almost equal size and about 1/5th of the greatest
breadth of carapace.

Lateral borders : Antero-lateral border of carapace cul into nine, sharp teeth of equal size
(including the outer orbital angle). Postero-lateral sides convergent, greater part of it finely
crenulated. Posterior border of the carapace forming a curve with the postero-lateral borders and
the point of junction slightly thickened.
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Orbits : Orbital edge lodged with two dorsal sutures and one ventral suture just below the
outer orbital angle, lower orbital angle tooth-shaped and prominent. Both margins of the orbit
also crenated. Eyes large ; eye-stalk thick, short.

Chelipeds : Stout, massive and unequal in both sexes ; arm, wrist and palm smooth. Anterior
and posterior border of the arm adorned with three and two claw-like spines respectively. Inner
comer of the wrist drawn into a strong spine ; its outer angle adorned with a spinule. Upper
border of palm armed with three spines—one near the apex of the wrist-joint, remaining two
placed side by side just behind the finger-joint. Fingers stout, tips pointed and crossed. Outer
surface of both the fingers grooved longitudinally. Cutting edge of dactylus adorned with a large
molariform tooth at its proximal corner ; both edges of fingers.bearing several large teeth.

Legs : Joints moderately compressed, unarmed. Third pair of legs largest. In the last pair,
merus and carpus become shortened and broadened ; propodus and dactylus become foliaceous
and paddle like for swimming.

Abdomen : Male abdomen broadly triangular, made up of 5 segments, 3rd-Sth joints fused.
Male pleopod : Elegantly bent bearing short, stout spinules, the tip looking like a scalpel.
Type locality : unknown,

Distribution : Indo West Pacific. India : East coast : Sundarbans (West Bengal) ; Chilka Lake
(Orissa) ; Kakinada Bay (Andhra Pradesh) ; Chennai, Pulicat Lake, Palk Bay (Tamil Nadu) ;
North Bay, Ross Island (Andamans). West Coast : Gulf of Kachchh (Gujarat) ; Kolak, Mumbai
(Maharashtra) ; Zuari Estuary (Goa) ; Karwar (Kamataka). Elsewhere : East and South coasts of
Africa, Red Sea, Pakistan, Sri Lanka, Thailand, Japan, China, Philippines, Indonesia, Australia,
New Zealand, Tahiti and Hawaiian Islands.

Remarks : The specimens examined agree well with Alcock (1899) although variations with
regard to size of specimens have been observed. Further, longitudinal costae on the upper surface
of the palm of chelipeds and transverse granular line across the gastric region of carapace as
reported by Alcock (op. cit.) was not observed in young specimens. As these crabs exhibit a good
deal of variation with regard to colouration, size, spination, k<l.tat especially with references
to depth, nature of bottom and number of burrow openings several forms, varieties and species
have been described by various workers leading to much confusion. Many carcinologists, still

consider these crabs to belong to a single species, namely, Scylla serrata (Forskil, 1775).

However, based upon his studies of comparative external morphology and gametogenesis of
the various forms of the genus Scylla de Haan Estampador (1949a, b) recognised three species,
Scylla serrata (Forskal), Scylla oceanica (Dana), Scylla tranquebarica (Fabricius) and a variety
Scylla serrata paramamosain Estampador from Philippines. Seréne (1952) reported the
four forms of Estampador from Vietnam dividing them broadly into two groups of *“‘marked
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Scylla oceanica (Dana)” and its variety scylla oceanica tranquebarica (Fabricius) and the
“unmarked kind Scylla serrata (Forskdl)” with its variety Scylla serrata paramamosain
Estampador. Ong (1964) also recorded all the four forms from Malaya. All carcinologists
working on Indian crabs have recognised only one species, namely, Scylla serrata ‘(Forskal)
except Joel and Raj (1980) who reported two forms, Scylla serrata and Scylla tranquebarica
from Pulicat Lake.

All the froms reported above are recognised based on_colour. Since colour disappears on
preservation this character is of little help with the preserved materials. Several morphological
characters cited by Estampador (1949a), such as, relative length of chelipeds, H-groove on
carapace and protrusion of the frontal lobes as reported by above workers appear to be
insufficient for distinguishing these forms. Even other characters enlisted by Seréne (1952), such
as, length of external spine on upper surface of palm of cheliped near the finger, length of spine
on antero-inferior border of the carpus, shape of frontal lobe and antero-lateral teeth, relative
length of posterior border of carapace and orbital space for this purpose are also highly variable
and not easy (o interpret. Based upon these studies, Stephenson and Campbell (1959) opined that
they disagree upon the features other than the colour which could be used to effect a separation.

Holthuis (1978) while criticizing the works of Estampador (op. cit.) and Serene (op. cit.)
pointed out that none of them had attributed their reasons for using the epithets serraia,
tranquebarica and oceanica for the various forms they dealt with ; original descriptions of those
species were inadequate, types of those species had not been examined by any of them, so,
validity of these names appear uncertain.

All live specimens examined by Stephenson and Campbell (op. cit.) in different parts of
Australia were unmarked forms belonging to either Scylla serrata or its variety paramamosain.
Notable difference between these two forms is spination upon palm and wrist of chelipeds which
they attributed due to different degrees of wear and tear and would be related to different
intervals since the last moult. They opined not to recognise the variety paramamosain unless this
possibility is ruled out.

From the above discussion, it is clear that a good deal of work is still required before splitting
the old species Scylla serrata (Forskal) into the four forms. Already workers like Seréne (1952).
Ong (1964) and Stephenson and Campbell (1959) have aruged for more work before Estampador’s
classitication can be regarded as justified. More information is needed on the effect of wear and
tear, on spination of the chelae, shape of antero-lateral teeth, morphology of male pleopod, effect
of environment upon colouration and marking pattern of individuals, habitat ecology and
migratory behaviour. Because of the above discontinuations, it is preferable to keep all the four
forms under a single species, Scylla serrata (Forskal) till the tequired information is gathered.

In this connection, it is worth mentioning that in 1988, Oshiro recognised three “‘species”
of Scylla from Japan, namely, S. serrata, S. tranquebarica and S. oceanica. Subsequently,



30 REC. ZOOL. SURV. INDIA, OCC. PAPER NO. 185

Sugimoto (1990 ; cited from Fuseya and Watanabe, 1996) and Fuseya and Watanabe (1996)
justified this taxonomic work by allozyme analysis and electrophoretic analysis of the allozymes.
However, further study and analysis are required to establish this classification of Scylla.

Genus Portunus Weber, 1795

Portunus Weber, 1795 : 93 ; Latreille, 1806 : 26 . Rathbun, 1897 : 155 : Hale, 1927 : 149 ; Rathbun, 1930 :
33, Edmondson, 1954 : 235 Stephenson and Campbell, 1959 : 85; Crosnier, 1962 : 41,
Glaessner, 1969 : RS10 ; Sakai, 1976 : 336 ; Manning and Holthuis, 1981 : 87.

Non Portunus Fabricius, 1798 (part) : 363 ; A. Milne Edwards, 1861 : 392 ; Miers, 1886 : 199 ; Sakai,
1939 : 377.

Lupa Leach, 1814 : 390; H. Milne Edwards, 1834 : 445 ; Dana, 1852b: 268 : Bamnard, 1950 : 152.
Lima Leach, 1814 : 429.
Lupania Rafinesque, 1818 : 272.

Neptunus de Haan, 1833 : 7; A. Milne Edwards, 1861 : 314 ; Miers, 1886 : 171 ; Alcock, 1899 : 28 ; Shen,
1937 : 99 ; Sakai, 1939 : 385.

Achelous de Haan, 1833: 3, 8.

Amphitrite de Haan, 1833: 3, 8.

Pontus de Haan, 1833, : 3, 9.

Lupea H. Milne Edwards, 1834 : 445.

Monomia Gistel, 1848 : viii.

Posidon Herklots, 1851 : 3.

Xiphonectes A. Milne Edwards, 1873b : 157.

Hellenus A. Milne Edwards, 1874, in 1873-1881 : 210, 221.
Lupocycloporus Alcock 1899 : 31, 32, 44.

Cvcloachelous Ward, 1942 : 79.

Type species : Cancer pelagicus, 1758, by selection by Rathbun, 1926 ; in opinion 394,

International Commission on Zoological Nomenclature, 1965 ; gender : masculine ; name no.
986 on Official List.

Diagnosis : Carapace transversely broad, depressed or slightly convex. Front wide, cut into
3-6 teeth. Antero-lateral borders oblique, curved, longer than the postero-laterals and cut into 9
regular teeth (including the external orbital angle), the last tooth often enlarged. Basal antenna-
joint short, its antero-external angle produced to form a lobule or spine extending into the orbit,
flagellum quite long and lodged in the orbital hiatus. Antennules folding transversely. Orbit with
two fissures or sutures on the upper border ; lower border also with a suture or fissure near the



DEV ROY and DAS : Taxonomy, ecobiology and distribution pattern of the Brachyuran Crabs 31

outer angle, inner angle tooth-like and usually very distinct. Epistome short or linear, often
prolonged in the middle forming a spine beneath the inter-antennulary septum. Buccal cavity
more or less square-cut, broader than long. Chelipeds long, massive and armed with spines, both
inner and outer comners of wrist spine-like, palm prismatic with longitudinal ridges and spines,
fingers almost as long as palm and strongly toothed. Legs compressed, in the last pair merus and
carpus broadened and shortened, propodus and dactylus typically foliaceous and paddle-like for
swimming. Male abdomen five-jointed, 3rd-5th segments fused ; first tergum in both sexes
concealed almost completely under the carapace.

Remarks : It is well known to the carcinologists that lot of problems arise to assign
subgeneric status of crabs under the genus Portunus as elucidated by Stephenson and Campbell
(1959). In view of this, subgenera of the crabs under this genus are not considered in the present
communication.

Distribution : Tropical and Temperate Seas.
Key to the species of the genus Portunus from Andaman Mangroves

— Carapace marked with three large blood-red spots, posterior border of merus of
chelipeds without any SPINE.. ..........coeccviiiiiiiiniiicinnieene e P. sanguinolentus

— Carapace devoid of such spots but its surface studded with miliary granules, posterior
border of merus of chelipeds with a spine at its distal end ..................... P. pelagicus

4. Portt?nus pelagicus (Linnaeus, 1758)
(Pl 1, Fig. 4; PL. 9, Figs. 3, 4)

Cancer pelagicus Linnaeus, 1758 : 626 ; Forskal, 1775 : 89.
Cancer cedo-nulli Herbst, 1796 : 157, pl. 39.
Cancer reticulatus Herbst, 1799 : 65, pl. 50.

Portunus pelagicus Iabricius, 1798 : 367 ; Latreille, 1806 : 26, 1828 : 187 ; Hale, 1927 : 149, fig. 150;
Montgomery. 1931 : 427 ; Stephenson and Campbell, 1959 : 96, figs. 2A, 3A, pl. 1, fig. 1, pl. 4A,
SA: Crosnier, 1962 : 43, figs. 58, 61, 67 ; Sankarankutty, 1961a : 103 ; Sakai, 1965 : 117, pls. 55,
56 . Chakraborty, Choudhury and Deb, 1986 : 65.

Portunus cedo-nulli Bosc, 1802 : 221.

Lupa pelagica Desmarest, 1823 : 223, 1825 : 98, pl. 6, fig. 2; H. Milne Edwards, 1834 : 450; Barnard,
1950 : 153, fig. 27.

Neptunus pelagicus de Haan, 1835 : 37, pls. 9, 10; Krauss, 1843 : 23; Heller, 1865 : 27; A. Milne
Edwards, 1861 : 320, 1873b : 156 ; Haswell, 1882 : 77 ; Kossmann, 1877 : 46 ; Hilgendorf, 1878 :
799 ; de Man, 1887 : 69 ; Walker, 1890 : 110; Henderson, 1893 : 367 ; Alcock, 1899 : 34;
Calman, 1900 : 21 ; Kemp, 1915 : 248 ; Kohli, 1921-1922 : 85 ; Delsman and de Man, 1925 : 309 ;
Gravely, 1927 : 141, 1941 : 104 ; Pillai, 1951 : 21 ; Chandy, 1970 : 402.
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Neptunus (Neptunus) pelagicus Miers, 1886 : 173 ; Ortmann, 1893 : 74 . de Man, 1895 : 556 . Lanchester.
1900 : 745 : Laurie. 1906 ; 412 ; Chopra, 1935 : 476 ; Sakai, 1939 : 387, pl. 49 ; Stephensen, 1945 :
124. fig. 26E . Chhapgar, 1957a : 418. pl. A, fig. 6, figs. a-c.

Portunus mauricianus Ward, 1842 : 79, pl. 5, fig. 4.

Portunus (Portunus) pelagicus Rathbun, 1923 : 130 . Shen, 1934 : 37, fig. 1; Sakai, 1976: 339, pl. 118.

Material examined : North Andaman : 26 ¢, 19, Mayabunder, 8.3.1987 ; 14, Austin IX,
10.3.1987.

Measurement : W = 74:°0 mm, F = 8:0 mm, L = 390 mm.

Diagnosis : Carapace covered with miliary granules dorsally. Posterior border of the arm of
cheliped adomed with a spine. Two spines on palm present side by side just behind the
finger-joint.

Description

Carapace : Very broad, slightly convex, its length (excluding the lateral spines) a little more
than half of the greatest breadth of carapace; surface studded with miliary granules, crossed by
two granular lines on the gastric and one on each side of the branchial region ; branchial area
tumid, hepatic part depressed.

Front : Cut into four acute teeth, middle pair extremely small and inconspicuous, lateral teeth
sharp and very prominent.

Lateral borders : Antero-lateral borders very long, curved and cut into nine acute teeth,
including the outer orbital angle, last tooth remarkably long and spiniform, tips of spines
whitish. Posterior border forming a curve with the postero-lateral sides.

Orbits : Upper border of the orbit cut by two fissures into three lobes ; outer comer of the
middle lobe very distinct and tooth-like. Lower orbital edge notched near the outer angle, inner
angle very prominent and dentiform. Margins of both the edges crenated. Eyes large ; eye-stalk
thick, short.

Chelipeds : Massive and unequal. Arm with three large acute spines on the anterior border
and a sharp spine on the posterior border ; all of its three edges granular. Inner and outer comer
of wrist armed with two large, sharp spmes Palm also bearing three spines dorsally — two just
behind the finger-joint side by side and one near the apex of the wrist-joint, inner surface of
palm smooth with a longitudinal .ridge in the middle. Both wrist and palm costate, costae
granular. Both fingers strongly dentate ; dactylus of large chela with a large molariform tooth
at its proximal end. Fidger tips pointed, crossing ; distal 1/3rd of it brick-red in colour.

legs @ Joints smooth, compressed. In the last pair, merus and carpus shortened and
broadened, propodus and dactylus become foliaceous and paddle-like for swimming. Upper
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border of carpus, propodus and dactylus crest-like ; anterior margin of carpus of 2nd-4th pair of
legs armed with a sub-terminal spine towards the distal end ; lower border of propodus and
dactylus of 2nd-4th pair fringed with hairs ; all sides of merus, carpus, propodus and dactylus
of the last pair also fringed with hairs.

Abdomen Sixth segment of male abdomen almost as long as broad, seventh segment about
half of the sixth.

Male pleopod : Long, slender, curved, gradually tapering towards the tip ; the apical part
bearing backwardly directed stout spinules.

Type locality : Unknown.

Distribution : Indo-West Pacific. India : East Coast : Sundarbans (West Bengal) ; Chilka Lake
(Orissa) ; Palk Bay and Gulf of Mannar (Tamil Nadu) ; North Bay (Andaman Island). West
coast : Gulf of Kachchh (Gujarat) ; Mumbai (Maharashtra) ; Karwar (Karnataka) ; Travancore
(Kerala). Elsewhere : East and South coasts of Africa, the Mediterranean, Red Sea, Persian Gulf,
Sri Lanka, Mergui Archipelago, Singapore, Philippines, Hong Kong, Japan, Australia, New
Caledonia, New Zealand and Tabhiti.

Remarks : Original description of the species by Linnaeus (1758) is very brief. The
specimens studied agree in general with Alcock (1899), Haswell (1882) and Stephenson and
Campbell (1959). These, however, differ from Haswell (op. cit.) in the number of spines on the
anterior margin of the arm of the larger cheliped. The present materials are smaller in size than
those of Rathbun (1923), Shen (1937), Chhapgar (1957a), Stephenson and Campbell (op. cit.),
Sankarankutty (1961a) and Sakai (1976).

S. Portunus sanguinolentus (Herbst, 1796)
(PL. 1, Fig. 5; PL. 9, Figs. 1, 2)

Cancer sanguinolentus Herbst, 1796 : 161, pl. 8, figs. 56, 57.

Lupa sanguinolenta H. Milne Edwards, 1834 : 451 ; Dana, 1852b; 271 ; Stimpson, 1907 : 76, Bamnard,
1950 : 152, 154.

Neptunus sanguinolentus de Haan, 1835: 38 ; A. Milne Edwards, 1861 : 319; Heller, 1865 : 26;
Haswell, 1882 : 77 ; Streets, 1877 : 106 ; Henderson, 1893 : 368 ; Alcock, 1899 : 32 ; Kohli, 1921-
1922 : 84 ; Delsman and de Man, 1925 : 310 ; Estampador, 1937 : 520 ; Gravely, 1941 : 104 ;
Pillai, 1951 : 21.

Neptunus (Neptunus) sanguinolentus Miers, 1886 : 174, Ortmann, 1893: 75; de Man, 1895: 556
Lanchester, 1900 : 745 ; de Man, 1902 : 472, 642 ; Laurie, 1906 : 412 ; Gordon, 1931 : 527;
Chopra, 1935 : 474, fig. 2 ; Chopra and Das, 1937 : 391 ; Shen, 1937 : 100 ; Estampador, 1937 :
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