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AND THEIR LARVAE 

R. Raghu Prasad** 
Central Marine Fisheries Research Institute 

Introduction 

The lobster fishery has assumed considerable 
economic importance in the last few years and conse-
qv.ently there has an incieased effort in several parts 
of the world to study and understand the vai ious aspects 
of the species that constitute the fishery. Undei the 
popular name 'lobsters' four families have been recogni
sed. They are the clawed lobsters belonging to the 
family Nephropsidae, amongst which Homarus gain-
marus the European lobster, H. anwdcanus the 
American lobster and Nephrops norvegkus the Nor
wegian lobster are the well-known ones. The other three 
families are closely i elated and they are the Synaidae 
(the coral lobsters) with a single genus PaltnureUus, the 
Scyllaridafc (the slipper lobsters) with several genera 
and the spiny lobsters-Palinuridae. Both the clawed 
lobsters and the spiny lobsters are of commercial impoi-
tance. 
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by limiting the stocking density to about 70,000/ha. 
Improvements in flushing system, increase in the watei 
dspth. steady supply of nutriti\e food, provision of 
'water blender' to avoid oxygen depletion are some of 
the suggestions for more effective implementation and 
higher production. The psak summer period may be 
avoided for stocking and the duration of culture can 
also be reduced to rsaliiC a bettu economic retum from 
the yield. 

In Japan 70 percent of the prawn ponds are con
verted salt pans. About 1,20,000 ha of brackishwaters 
in the form of disused salt pans and low lying coastal 
areas are available foi culture purposes in Tamil Nadu. 
The Government of India has already cleared a project 
for the development of 150 ha of brackishwater area 
for farming in Thondikadu in Tanjore District, Vahnok-
kam in Ramanathapuram Distiict and Pinnakayal in 
Tirunelveli District or in Pulicat Lake (Dixitulu, 1986). 
Realising their commercial value, a number of private 
farmers have just started prawn culture practices in 
salt pan areas in Palayakayal, Pinnakayal, Vaipar and 
Vembar. With the available technology in prawn 
farming, the salt pan areas can be profitably utilised for 
prawn culture in the near future. 

The authors are grateful to Dr. P.S.B.R. James, 
Director, Central Marine Fisheries Research Institute, 
Cochin for his keen interest and encouragement given 
to this work. Thanks are due to the Marine Products 
Export Development Authority for the supply of 
ptiletized food at subsidised ratts. The Manager of 
the farm wishes to record his sincere thanks to Dr. M. 
Sakthivel, Director, M.P.E.D.A. for all co-operation 
and help offered by visiting personally the culture site. 
Enthusiastic support given by Shri K. Nagappan Nair, 
Officer-in-Charge, Tuticorin Research Centre of 
CMFRI is gratefully acknowledged. 
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a few species occur in temperate wateis also. The 
Family Palinuridae consists of nine genera and all 
these are represented in the Indian Ocean. Altogether 
eighteen species belonging to 9 genera have been recor
ded from the Indian Ocean. Of these, seven species 
viz., Panulirus homarus, P. ornatus, P. versicolor, 
P. polyphagus, P. penicillatus, P. longipes and Puerulus 
sewelli are common in the Indian waters. P. sewelli 
is known to occur in commercially exploitable quanti
ties in the deeper waters especially off the coast of 
Kerala. The results of recent exploratory fishing con
ducted by the Integrated Fisheries Project have indicated 
the occurrence of large quantities of Palinustus mossam-
bicus also in the deeper waters of the southwest coast 
of Kerala. The commercial possibilities of exploiting 
this species are, however, not known. This makes 
eight species of pahnurids ot commercial importance. 
Amongst the six species of Panulirus, all of which are 
inhabitants of shallow waters especially rocky areas 
or where there are extensive coral reefs which offei 
suitable retreats, only four species form the mainstay 
of the commercial fishery. These are P. homarus, 
P.polyphagus, P.ornatus and P.versicolor and details of 
the distribution of which are given together with the 
distribution of Puerulus sewelli and Palinustus mossam-
bicus with the description of species at the end. 

in the habitat preference of adult lobsters and it may 
vary from the inteitidal zone to great depths of the 
ocean characterised by mud-ooze substrate and perpetual 
darkness. It is generally believed that the adult lobsters 
do not undertake long migrations. Studies carried 
out by Mohamed and George (1967) on the migratioh 
of P. homarus showed extremely limited movements. 
It is, however, reported that P. ornatus undergoes mass 
migration between habitats which explains the signi
ficant contrast between the habitats of the juveniles 
and adults of this species. "The most characteristic 
feature of the habitat cf many of the palinmids is the 
residence area or den. Dens are not usually constructed 
by the Palinuridae but are opportunistically chosen 
from the surrounding habitat. Tht burrowing ability 
of most Palinuridae is usually assumed to be minimal." 
Except in a few regions, detailed studies on the habitat 
preferences of lobsters have not been carried out. Some 
of these studies have indicated that there are 'true home 
dens' to which individuallobsters will repeatedly retuxn 
after their nocturnal foraging. The available informa
tion has been compiled by Kanciruk (1980). In regard 
to the foiu- species, which contribute mainly to the 
lobster fishery of India, Prem Kumar and Daniel (1975) 
have given a detailed account of their distribution pattern 
in the Indian region. 

Habits and habitat 

Habits 

Spiny lobsters are sheher dwellers and include 
singular or multiple den residency and show definite 
homing patterns. Most of the species do not undertake 
extensive migrations. They are nocturnal foragers and 
generally begin to feed at dusk, are gregarious and 
return to their dens before dawn. According to 
Kanciruk (1980) "Interactions between environment 
(temperature, light, photoperiod, salinity etc.) and 
palinurid behaviouj- are complex, and evidence indicates 
that such environmental parameters strongly affect 
activity patterns, migratory movements, reproduction, 
growth and regional and local distribution. Based on 
current research, the most important of these factors 
seems to be light (controlling activity patterns) and 
temperatiu-e (influencing or triggering migratory beha
viour and breeding activity)." 

Habitat 

Although these lobsters enjoy wide distribution, 
there are clear evidences to show that most species prefer 
particular regions or habitat. There is a great variation 

P. ornatus: It occurs in appreciable quantities along 
the southeast coast of India where they constitute a 
good fishery. The species has been recorded from 
other regions also along the coast of India. 

P. polyphagus: This species although recorded 
from both the coasts of India, is more common along 
the west coast particulaily the northwest coast of India 
forming a good fishery. Chopra (1939) has, however, 
stated that this is the only species of lobstei of commer
cial importance off Calcutta. 

P. versicolor: Although this species also enjoys 
a fairly wide distribution along the coasts of India and 
the Andaman and Nicobar islands, it does not contribute 
significantly to the fishery and is the rarest commercial 
species. 

P. homarus: Amongst the four species which 
contribute to the commercial fishery, this is the mo'st 
important and forms a good fishery in several places 
along the coasts of India and the Andaman and Nicobar 
Islands. The bulk of the fishery is concentrated along 
the southwest coast of India. Berry (1971) has observed 
that along the East African coast P. homarus rubellus 
inhabits the siuf zone and is most tolerant to surge and 



turbulence. He also leported that the distribution is 
correlated to the occurrence of its main tood which is 
the mussel Perna perm. It is interesting to mention 
here that large-scale settlement of the puerulus stage 
of P. homarus was noticed in the spat collectors kept 
off the coait of Kovalam (near Madras) for collecting 
the spat of Perna viridis. This may indicate that in this 
region also mussels constitute the main food of the 
puerulus as well as the adults of P. homarus. 

Puerulm sewelli: This is known to occur in 
commeicially harvestable quantities in the deeper 
waters off Kerala. So far no attempt has been made 
to fish them on a commercial basis. 

Larval history 

The eggs are attached to the endopodites of the 
pleopods of the female and no reliable information is 
available on the time taken for developratnt aud liat̂  
ching of the larvae. In most cases hitching takes 
place at night. Generally the first larval stage is 
recognized as the phyllosomi. Some authors have, 
however, recorded stages earlier to the phyllosoma siagt 
and these have bsen referred to as 'prenaupliosoma', 
'naupliosoma' or 'prephyilosoma.' These, whenever 
present, last only for a few hours before moulting into 
the phyllosoma. Therefore, some believe that the 
"prenaupliosoma stage probably represents an embryo
nic form occurring as a result of premature rupturing 
of the eggs in most species, although the finding of 
prenauplioiomi of P. argus in the plankton by Sims 
(1965) shows this is not universal" (Phillip! and Sastry, 
1980). In regird to ths species occurring in Indian 
waters the only record ot a free larval stage prioi to 
phyllosoma is that of Deshraukh (1968) who observed 
in P. dasypus (= homarus) a larv^alform different from 
the naupliosoma and phyllosoma and suggested the 
name 'prephyilosoma.' 

Phyllosoma larvae, as the name indicates have flat 
and leaf-like body. They are transparent, have long 
legs and protuberant eyes and have orange-red chroma-
tophores particularly on the coxal segments of the 
pereopods and between the base of the first and second 
antennae. The first stage of phyllosoma (Fig. 1) mea
sures from 1.1 to 2.3 mm in body length (from the tip 
of the abdomen to the tip of the forebody between the 
eyes) depending on the species. The eyes are thick 
stalked but unsegmented and are about as long as the 
first antenna. The first antenna is about one and a 
half times the length of the second antenna and both 
are unsegmented. The first maxilliped may be present 

or absent and the second maxilliped is segmented. The 
third maxilliped is biramous with setose exopodite. 
There are three pereopods of which the first two are 
biramous with setose exopodites. The abdomtn is 

Fig. 1. First stage phyllosoma larva of/"oww/Zwi'/lo/nan^ (Linn.) 
(Photo courtesy: Mr. M. Kathirvel). 

unsegmented. The shape of the cephalic shield varies 
from species to species. Differences have been obser
ved by many workers between the larvae reared in the 
laboratory and those obtained from plankton. 

The specific identification of the phyllosoma larvae 
has been a mtjor problem especially in regions where 
there are several species of lobsters co-existing. The 
identification in most cases therefore, his been based 
on circumstantial evidence relating to the intensity of 
larval population and the abundance of particular species. 
Positive species identification is possible either through 
laboratory hatched larvae or from the last stage of 
phyllosoma metamorphosed into the puerulus stage 

Fig. 2. A group of advanced phyllosoma larvae of Scyllarus sp. 
(Photo courtesy: Mr. M. Kathirvel). 
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in the laboratory whose specific identity could be deter
mined. Out of the different species of lobsters recorded 
from the Indian Ocean, the first phyllosoma of only 
six viz., P.homams, P.omatus, P.polyphagus, P.longipes, 
P. japonicus and Puerulus sewelli are correctly known. 
These are based on laboratory hatched larvae. Rearing of 
these larvae in the laboratory through successive stages 
has met with relatively little success. The phyllosomas 
pass through a series of moults and with each moult the 
larvae increase in size. Each moult, however, does 
not necessarily mean that there is a concurrent change 
in the stage of development because laboratory experi
ments have shown that there may be several moults 
between successive stages. Different workers have 
assigned varying number of stajies through wh'ch the 
phyllosoma larvae pass trom the newly hatched to the 
time they metamorphose into the puerulus stage when 
they start assuming some of the characters of the adults, 
At this stage they generally change from a planktonic 
to a settled life and moults into the juvenile stage and 
assume the morphological features of the adults. 

It is believed that in the case of the Indian species 
there aie about 10 or 12 stages of phyllosoma and that 
the larval life in different species langes from 3 to about 
6 or 7 months. Depending on the species, the last 
phyllofoma stage varies in length between 30 and 43 mm. 
In the final stage all the pereopods aie fully developed, 
the pleopods have become biramous and so also the 
uropod is fully developed. This last stage of phyllo
soma metamorphoses into the puerulus and Gurney 
(1942) describes this as "the most profoimd transfor
mation at a single moult known among Decapoda." 

Distribution and abundance of phyllosoma larvae 

Distribution 

The distribution of phyllosoma is determined by 
several factois particularly in view of its prolonged 
larval life and the influence excerted by the prevailing 
water movements. Most of the studies, howevet, have 
shown a greater concentration of phyllosoma along the 
coast cr near islands. This is to be expected owing to 
the fact that majority of the species of adult lobsteis 
inhabit coastal tegions, aiound islands and coral reefî . 
It is also generally believed that these larvae are :>eldom 
found beyond the geographical limits of the adult popu
lations. In spite of extended planktonic life, dliring 
wnicb period they are subjected to vaiying influence of 
Water movements, it is interesting that the larvae still 
remain concentrated in certain restricted areas thereby 
facilitating the lestocking of these regions. Tampi and 

George (1975) while studying the International Indian 
Ocean Expedition collections have remarked that "one 
of the strange features worthy of notice is the lack of 
larval specimens in any appreciable numbers along the 
coastal regions of India and Ceylon. While adults 
of the palinuiids are piesent in large numbers around 
Ceylon, southwest and southeast coasts of India con
tributing to commeicial fishery (De Bfuin, 1960; 1962; 
George, 1968), the absence of larvae from this region 
in the collections covering a period oi 5 yeais excepting 
for a single specimen from the Laksbadweep area is 
quite intriguing." Attempts have been made to study 
the mechanisms of larval tiansport and dispersal, and 
different explanations have been given for the peculiar 
features of distribution, but still these are not fully 
understood. The pioblem has to be viewed from the 
methods of collection, time and area of sampUng and 
more detailed analysis of the larval transport in relation 
to the hydrological factors of the regions particulaily 
the water movements are required. Phillips and Sastry 
(1980) have stated that "The overall direction ot the 
phyllosoma la>vae during the larval movements seems 
to be foituitous, and there is no suggestion that the 
larvae actually seek to travel in a parf'cular direction. 
Under tnis assumption the presence of larvae in a water 
mass has been used by oceanographeis as indications 
of the origins of that particular water mass (Murano, 
1957; Johnson and Brinton, 1963). Laivae released in 
shallow inshore areas aie typically described as being 
carried offshore in the particular watermass in which 
they are released. Thus, while the mechanisms of the 
return of the larvae back to the coast a;re not fully 
understood, their return can be taken as indicating the 
presence of water movements. The data oh the early 
phyllosoma larvae of P. cygnus show that these larvae 
are transported offshore by the action of surface wind 
drift, passing over the top and moving contrary to the 
direction of the described major circulation of the area. 
This suggests that caution should be used in the inter
pretation of the movements of the larvae in relation to 
water circulation features, although the basic truth of 
the statement is unchanged." PhiUips (1981) has, 
however, remarked in the case of phyllosomas of 
P. cygnus that most of them complete their planktonic 
period without re-entering the continental shelf waters 
and that concentrations of the late stage of the larvae 
have been found in the waters near the edge of the con
tinental shelf. 

It is believed by some investigators that the larvae 
which are carried farthest from the coast and which 
cannot return to the same area and consequently con
sidered lost may be the source of recruitment to other 
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areas. This has been observed in the South Florida 
waters, Australia-New Zealand region and the Mada
gascar-Southeast Africa region. The ability of the 
phyllosoma larvae to postpone their metamorphosis 
into the puerulus stage until they are in the neighbour
hood of a suitable benthic habitat has also been men
tioned in the literature as a possibility. This may be 
an inbuilt control mechanism for self preservation. 

In the pattern of vertical distribution these larvae 
show some interesting features. The larvae collected 
from the Indian Ocean by the DANA Expedition which 
constitute numerically the best collection, show the 
quantitative vertical distribution of these larvae. Con
trary to the expectations, the maximum number of 
larvae is found at about 50 m with very few near the 
surface. They were fairly abundant at 100 m. Their 
number decreased with increasing depth although fairly 
large numbers were obtained at 200,300, 500 and 600 m. 
The occurrence of the I stage phyllosoma of P. ornatus 
at 2,000 m is difficult to explain and that of IX and XII 
stages of P. penicillatus as far down as 3,500 m is rather 
interesting. With the available data it is not possible 
to explain precisely the vertical distribution pattern 
and the factors influencing this. In general, it could be 
stated that the majority of the larvae obtained from 
deeper waters were fairly advanced stages. The study 
of the oceanographical conditions suggests that the 
greater concentration of the larvae in the upper 100 m 
is closely related to the distribution of the pycnocline 
which acts as an effective barrier for the vertical move
ments of the larvae. It is also known that intensity 
of light plays a vital role in the vertical distribution of 
these larvae, the early stages of which are reported to 
show a strong photopositive reaction to dim light. In 
the case of the phyllosoma larvae of P. cygnus recent 
investigations have shown that they perform daily 
diurnal migrations, rising to the surface at night and 
descending to lower depths during day time. Therefore, 
light appears to be an important factor in influencing 
the vertical distribution. 

Abundance 

In spite of increasing attention being paid to the 
study of the phyllosoma larvae, no serious attempt 
seems to have been made to study the abundance and 
quantitative distribution of these larvae. A large num
ber of species of adults have been recorded from Indian 
waters but the paucity of their larvae in the regular 
plankton collections made even in regions where the 
adults are known to inhabit is somewhat puzzling. 
This could partly be attributed to the type of net used. 

method and time of collection. Ritz (1972) observed 
that the densities of the early stages of phyllosoma of 
P. cygnus are apparently independent of the plankton 
biomass but in the case of late stages a correlation 
between the larval density and the plankton biomass 
was noticed. Tampi (1973), however, reported that 
generally "the areas of poor phyllosoma catch coincide 
with regions of low zooplankton biomass and especially 
the decapod larvae." 

The richest collection of panulirid phyllosomas 
from the Indian Ocean appears to be the one made by 
the DANA Expedition during 1928-1930 and described 
by Prasad, Tampi and George (1975). The larvae have 
been assigned to 10 species belonging to 4 genera, whereas 
adults of 10 species belonging to 3 genera have been 
recorded from Indian waters. It is interesting to 
note that in the DANA collections as well as the 
International Indian Ocean Expedition collections 
studied by Tampi and George (1975) the maximxun 
number of larvae was that of P. versicolor although 
this species does not contribute substantially to 
the commercial fishery along the Indian coast. 

Despite the considerable amount of information 
that has been gathered on the distribution of the adult 
lobsters and many workers have been studying the 
larval history, much more remains to be done to have 
a complete picture of the life history of this group of 
crustaceans which have great economic value. Specific 
identity of the larval stages of most of the species is 
unknown, the distribution pattern in space and time 
and the effects of environmental factors on this, their 
mortality rates and number of stages through which the 
larval phase is completed, their food and feeding habits 
and conditions necessary for the phyllosomas to 
metamorphose into the puerulus stage thereby 
changing from a planktonic to a benthic hfe are 
some of the aspects which require detailed study. It 
would also be interesting to conduct sotne experiments 
to find out whether the normal lengthy larval 
period could be abridged so that when a complete 
culture system is evolved considerable time could 
be saved in producing marketable size lobsters. 
These data together with the information on the 
ecology and biology of the adults are essential 
for the management of this valuable resource. 

Description of the species 

The following is a brief description of the 
important distinguishing characters of the different 
species of paUnurids occurring in the Indian waters. 
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Panulirus homarus* (Linnaeus) 

Synonyms 
Locusta marina Rumphius 
Locusta marina indica Rumphius 
Cancer homarus Linnaeus 
Astacus homarus Fabricius 
Palinurus homarus Fabricius 
Palinurus burgeri De Haan 
Palinurus (Panulirus) dasypus Heller 
Palinurus femoristiga De Man 

'Panulirus burgeri Bouvier 

The antennular plate has four principal spines, 
the anterior pair being larger than the posterior. 
In between them there is a group of spinules. The 
median and lateral spines of the fused coxicerites 
of the antennae are small and placed almost in a 
line. One to three spinules may be present in 
between the median and lateral spines. The exopod 
of the second maxilliped is with or without a 
flagellum which if present may vary in its number 
of segments. The third maxilliped is without an 
exopod. The abdominal somites have an interrupted 
or uninterrupted transverse groove, the anterior 
margin of which is crenulated and with setae. 

The colouration is generally bluish grey with num
erous minute white dots. A row of six or seven large 
white spots are present on either side of the carapace. 
Each abdominal somite has a conspicuous white spot 
on either side and the walking legs have irregular 
yellowish-white spots. 

Panaliros ornfttiu* (Fabricius) 

Synonyms 
Cancer (Astacus) homarus Herbst 
Palinurus omatus Fabricius 
Palinurus sulcatus H. Milne Edwards 
Panulirus sulcatus White 
Panulirus omatus Stimpson 
Palinurus (Senex) brevipes Pfeffer 
Palinurus (Senex) sulcatus PfeflFer 
Palinurus homarus Pfeifer 
Panulirus polyphagus Borradaile 

Four principal spines, the anterior pair being larger 
than the posterior, are present on the antennular plate. 
Small spinules may be present in between the two pairs 
of spines. The median spine of the fused coxicerites 
of the antennae is larger than the lateral spine and the 
three spines are situated almost on the same line. There 

are no spinules. The second maxilliped has an exopod 
without a flagellum but with a tuft of setae, whereas 
the third maxilliped is without an exopod. Abdominal 
somites without a* transverse groove. 

Bluish green in colour, the carapace has pale 
cream verniculate lines and bright orange spots. Each 
abdominal somite has a dark blue transverse band with 
one or two cream coloured oblique spots on the sides. 
Walking legs alternately banded or marbled with cream 
and maroon. 

Panulirus penicillatus* (Olivier) 

Synonyms 
Astacus penicillatus Olivier 
Palinurus penicillatus OUvier 
Panulirus penicillatus White 

The antennular plate has four principal spines 
united at the base, the anterior pair being smaller than 
the posterior. Rest of the antennular plate is unarmed. 
The median spine of the fused coxicerites of the antennae 
is larger than the lateral spines and theie are one or 
two spinules irt between the median and lateral spines. 
The second maxilliped has an exopod with many jointed 
flagellum while the exopod of the third maxilliped is 
without a flagellum. The abdominal somites have an 
uninterrupted transverse groove, the anterior margin of 
which is non-crenulated and without setae. 

Dark brownish green or brownish pink in colour 
with nxunerous orange yellow spots. The entire 
abdomen is speckled with minute white spots and on 
top of the 'plate D' a conspicuous white spot is present. 
There are pale yellow straight or wavy lines along the 
length of the walking legs. 

Panulirus polyphagus* (Herbst) 

Synonyms 
Cancer (Astacus) polyphagus Hetbst 
Palinunts fasciatus Fabricius 
Panulirus fasciatus Milne-Edwards 
Panulirus polyphagus Nobili 

The antennular plate with two principal spines 
situated tar anteriorly and the rest of the plate is unarmed. 
The median spine of the fused coxicerites of the antennae 
is large and situated in front of the lateral spines. There 
are no spinules. The exopod of the second maxilliped 
has a many jointed flagellum, whereas the third maxilli
ped is without an exopod. The abdominal somites 
are without transverse groove. 

13 



Greenish grey or muddy brown in colour with 
numerous indistinct white spots. A row of six large 
white spots are present on either side of the carapace. 
There is a large oblique patch on either side of the first 
abdolninal somite. The hind margin of each abdo
minal somite has a brown band with a white line in the 
middle. Yellowish white spots are present on the 
walking legs. 

Panulirus versicolor* (Latreille) 

Synonyms 
Palinurus versicolor Latreille 
Palinurits taeniatus Lamark 
Palinurus fasciatus Von Siebold 
Palinurus (Panulirus) ornatus var. decoratus Heller 
Panulirus dasypus Ortmann 
Panulirus demani Borradaile 
Puer spiniger Bouvier 
Puerulus spiniger Caiman 
Panulirus versicolor Caiman 
Panulirus versicolor Borradaile 
Palinurus ornatus Rathbun 
Panulirus ornatus Rathbun 
Palinurus fasciatus Musgrave 
Panulirus versicolor De Man 

The antennular plate has four principal spines, the 
anterior pair equal to or larger than the posterior one. 
Rest of the antennular plate is unarmed. The median 
and lateral spines of the fused coxicerites of the antennae 
are large and subequal, the former being in advance of 
the latter. No spinules are present. The exopod of 
the second maxilliped has usually a single jointed flagel-
lum. The third maxilliped is without an exopod. The 
abdominal somites have transverse furrows in the 
juveniles while these are absent in the adults. 

In colouration they are usually bright green with 
a bluish tinge. The carapace has almost symmetrical 
dark bluish-black patches and flecks bordered by cream 
lines. Patches are present at the sides with cream 
coloured wavy lines inside. Hind margin of each 
abdominal somite has a dark bluish-black band with a 
white line in the middle. Walking legs have white 
lines along their entire length. 

Panulirus longipes* (A. Milne Edwards) 

Synonyms 
Palinurus longipes A. Milne Edwards 

* Descriptions of the six species Of Panulirus have been taken 
from Naif et at. (1973). 

@ Description from Ramadan (1938). 

Palinurus guttatus Hoffmann 
Palinurus (Panilurus) longipes Miers 
Palinurus longitarsus Lenz and Richters 
Panulirus japonicus Gruve 
Panulirus japonicus longipes De Man 
Panulirus longipes George and Rao 
Panulirus longipes longipes George and Holthuis 

The species longipes occurring along the Indian 
coasts is considered to be a distinct sub-species and is 
called P. longipes longipes. The distinguishing chara
cters are that the antennular plate has two principal 
spines in addition to three to five spinules in front 
and four to eight behind. The median spine of the 
fused coxicerites of the antennae is equal to or slightly 
larger than the lateral ones. There are three to four 
small spinnules in between the median and lateral spines. 
The second and the third maxillipeds have a distinct 
flagellum. The abdominal somites have an interrupted 
or uninterrupted transverse groove, the anterior margin 
of which is non-crenulate and with setae. 

The colouration varies from dark brown to reddish 
brown with a violaceous tinge and there are numerous 
bright and dull white spots. A conspicuous white spot 
on top of the 'plate D'. A similar spot on either side 
in addition to a pair on the dorsal side of the abdominal 
somites 11 to VI. Walking legs have conspicuous white 
spots. 

Puerulus sewelli Ramadan @ 

Synonyms 
Panulirus angulatus Alcock 
Puerulus angulatus Caiman 

The lateral margins of the carapace are cut into 
three teeth which decrease in length posteriorly. The 
posterior tooth is not far in advance of the cervical 
groove. The infra-orbital spine is large and has below 
and anterior to it a prominence which is half as long as 
the spine and cut into two teeth and behind this 
there are two other teeth. The abdominal somites are 
carinated, the carina of the sixth segment being double. 
The second to fifth somites are transversely grooved 
near the posterior edge. The antennular peduncle is 
more than half as long as carapace and the basal segment 
is longer than the second and third joints together. 
The antennal peduncle is spinose on its outer margin 
in adult specimens. The external maxillipeds reach 
the middle of the second segment of the antennular 
peduncle, its exopodite reaches the middle of the carpus. 
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Palinustus mossambicus Barnard 

Synonym 
Palinustus mossambicus Barnard 

Carapace prismatic, covered with tubercles which 
are fringed with stiff setae. The anterior margin of 
the carapace between the supraorbital processes is 
straight and provided with 4 to 6 spinules of different 
size and stronger median spines are absent. Each orbit 
is fringed by the supraocular process, three forwardly 
directed strong spines and by some »mall spinules. 
Cervical groove distinct and behind this groove a 
posterioriy converging double row of three or four 
small spinules are present in the median region of the 
carapace. The first abdominal segment has an imin-
terrupted transverse groove which has a row of setae 
along the anterior margin. The second to fifth abdo
minal segments are provided with iminterrupted anterior 
transverse groove and a posterior groove which is 
interrupted in the middle by a short longitudinal carina. 
Antennular segments with four spines in the median 
part anteriorly tapering and the antennal peduncles 
have about five longitudinal rows of strong spines. 
All the three maxillipeds have an exopod with a 
Hagelliun in the first and second maxillipeds. 
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