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During a detailed study of the systematics of Indian
penaeid prawns, based on collections made from com-
mercial catches as well as plankton samples of different
regions, the distribution of several littoral species
occurring in the different parts of the Indian coasts has
been examined. Out of 52 species nearly 12 have wide
distribution over the coastal regions of India. Penaeus
monodon,  P. japonicus, P. indicus  and Trachypcnaeus
curvirostris occur in all the regions of the coastline,
including the Andaman Sea. Metapenaeus monoceros,
M. affnis, M. dobsoni, Parapenaeopsis stylifera,  Pena-
eus semisulcatus, P. merguiensis and Solenocera pec-
tinata are also represented in most of the regions.
Several of the species such as Sicyonia lancifer, Meta-
penaeopsis barbata, Parapenaeopsis cornuta, Soleno-
cera  crassicornis, Metapenaeus ensis  and Parapcnacus
fissurus  occur in particular regions only. A study of
the Indo-West Pacific distribution made it clear that
more of the Indian species have an eastern distribution
in the Indonesian waters than a Western distribution
ln East African waters, indicating that the Indian
species are probably an eastern extension of the Indo-
nesian fauna.

D URING a detailed study of the systematics of
the penaeid prawns of the Indian coasts1  the

zoogeographic distribution of these species both in
the Indian as well as Indo-West Pacific areas was
examined. Attempts were made to study their dis-
tribution in the light of some of the results reported
recentlyzms  concerning the existence of certain bar-
riers in the Indian Ocean region. Although there
is lack of collection of prawns from certain areas
along the Indian coast as well as other regions
of the Indo-West Pacific, it is possible to get some
idea about the zoogeography of the penaeid prawns
by a study of the distribution of different species.

I&ia~  distributio?z  - Out of the 52 species con-
sidered in this report only 4, Penaeus monodon,  P.
jabonicus,  P. i?zdic%s  and Trachypenaeus  curvirostris,
are found to occur in all the regions of the coast-
line of India, including the Andaman Sea (Table 1).
There being no samples from the Andaman Sea
in the present collection, it is probable that further
investigations in this region will reveal a similar dis-
tribution for the widely distributed Penaezhs  semi-
sulcatus, P . mevguiensis, Metafienaeus monoceros,
M. afinis  and Parapenaeopsis stylifera which are

*Edited from a thesis accepted for the award of Ph.D.
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so far reported from all areas except the Andaman
Sea. These 9 species are having the widest distri-
bution among the Indian penaeids. Two species
of Solenocerinae, Sole?zocera  pectinata  and S. he&ii
also may be added to these, being distributed in all
the regions, except on the south-east coast. Meta-
pmaeub  dobsoni, M. lysianassa and Parapmzaeopsis
sczclptilis  are other species with wide distribution
in the coasts, being found in most of the regions.
Species like Solmocera  crassicornis, Penaeus peni-
cillatus, Metapmaeus  brevicornis  and Parapenaeopsis
hardwickii  are distributed from the middle regions
of the coastline northwards while others like
Metapenaeopsis  nzogiensis,  Metapetiaeus burkenroadi,
Tvachypenaeus  Pescadoreensis and Sicyonia lancifer
are distributed in the southern region of both the
coasts. Quite a number of species occur onlv in
a particular region ; for example Solenocera koeibeli,
S. altica&ata,  Penasus  canalicldatus, P. latisulcatus,
Metapenaeopsis  philippi  and Parapenaeopsis cornuta
are recorded only from south-west coast, Solenocera
claoprai  and Metapenaeus stebbingi  occur in north-
west coast, Parapenaeopsis tenella  is found in
south-eas t  coas t  and  Metafienaezts  ensis, Metape-
naeopsis b a r b a t a  a n d  Parapenae.us fissu~zts are
found to occur in the middle region of the east coast
and Andaman Sea.
recta&a,

A few species like Penacop>is
Pallafielza8us  Zofzgi$es,  P a r a p e n a e o p s i s

umfa,  TracJzy$maezls  sod& md Sole?~ocem  mela~ztho
arc distributed in the south-west coast as well as
the middle region of the east coast. Parapenaeop:is
maxillifiedo  and P. acclivirostris are mainly found
on the west coast with the distribution extending
to the south-cast coast also. Several other species
have dlstributicn  in one or two regions. On the
whole it may be said that nearly 12 species have
wide distribution over the entire coast of India. It
is very likely that further  intensive collection from
different areas might reveal the distribution of some
more of the species in all the regions.

Ilzdo-West PaciJic distribution - Da116  has  d i s -
cussed the Indo-West Pacific distribution of I7
Australian Penaeinae. In several of these species.
which are distributed along Indian coasts also, the
present study as well as other recent investiga-
tions from different parts of this region*?‘-10  show
that the distribution has been considerably ex-
tended. A number of species have been reported
from the regions which Da116  suggested as regions
of probable occurrence at that time. In  the  case
of Penaeus latisulcatus it has been found that the
species occurs in all the areas like Indian waters
Malaysia and Northern Australia which Dal1 men:
tioned as areas of probable occurrence. In addi-
tion the species was reported from both south and
east African waters, rendering it one of the widely
distributed species. In other species like Penaezls
semisulcatus, Trachypegzatm  curvirostris, Parapenae-
ofisis  c o r n u t a ,  P .  sculpt&s a n d  P .  fenella  a l s o



TABLE 1 -DISTRIBUTION OF PENAEIDS ALONG THE INDIAN COAST

Species South-west
coast

Solenoceva crassicovnis
S. waltairensis
S. peciinata
S. hextii
S. alticarinata
S. melantbo
S. k&be&
S. ckoprai
Hymenopemaeus  aequaNs
Sicyonia  kncifev
Aristeus  semidentatus
A .  alcocbi
A .  virilis
Aristaeomorpka  woodmasoni
Penacus canaliculatus
P .  monodon
P .  semisubatus
P. ja@+x4s
P .  Eatisulcatus
P .  indicus
P. merguiensis
P. penidatus
Metapenaeopsis  stridulans
M:  bavbata
M: mogiensis
M .  vamni ‘.’
M. cpnigev
M .  andamane&s
M .  #bilij$i
P a r a p e n a e u s  Iongi$es
P. $ssuvus
P. investigatovis
Penaeopsis  rectacuta
Metapenacus  lys ianassa
M. bLevicovnis
M..dobsoni
$. dete~singi

MI  mmoceros
MM.  akocki
M. kut~hen~s
M. aj%is
M. burkenroadi
Atypopclraeu&  st&odb&tyfns
lp%c~c,~mas,, cuvvivostvis. .
T:  pescadoreensrsis
Pavapenaeopsis.  uncta
P. stylifeva
P. stylifeva  cochinensis
P .  maxilli#edo
P. covnuta
P. nana
P. sculptilis
P .  hardwickii
P .  tenella
P. acdivivrostvis
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in addition to their occurrence in areas which
were suggested as areas of probable occurrence
by Dal18 they have been reported from other
areas too.

Among all the species considered here Penams
mono&m  is the most widely distributed. P. jafioni-
GUS,  P. latisulcatus,  P. se&isulcaW and P. &-dims
are having equally wide distribution excepting for
one or two particular regions, There are 3 species
endemic to Indian w a t e r s ,  Solenocera  kxtii
occurring on both the coasts of India, Solenocera,
cho$rai  on the west coast and Para~ena@sis  nana
on the east coast. It is seen (Fig. 1) that most of the
species have a wide distribution in the Indonesian,
Indo-China and Indian tiaters. It is also clear that
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more of the Indian species have an eastern distri-
bution in the Indonesian waters than a western dis-
tribution in East African waters. From these it
would appear that the Indian species are an eastern
extension of the Indonesian fauna. If so the barrier
at. the Malaya Peninsula/Sumatra land-mass res-
trmtmg the distribution of Penaeidae, suggested by
Hall2911 does not seem to exist. De Bruina already
expressed considerable doubt on the validity of
Hall’s hypothesis, based on the distribution o f
Ceylon sspecies. Chhapgari2 did not find any bar-
riers between interconnecting oceans restricting the
distribution of Brachyuran fauna of the Indo-Pacific
region. The present report of Meta~&wtis  s&s
from the east coast of India in fairly good numbers
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L S. alticorinata -_--- / - - - - - -
5 S. mclantho --_-  - - - - - -
6 S. koelbeli
7 S. choprai I
8 HY~;$J,~us /-

1
9 Sicyonia lancifer- /
IO Aristeus semident&us
II A. alcocki
l2A. virilis
I3 Aristae$morphq

woo -masons
IL Penaeus canaliculatus
I5 P japonicus
16  P latisulcatus
17  P monodon
18  P semisulcatus - - - -
I9 P indicus -..w---  --
!O l? merguiensis
!l P. penicillatus
!2 Metapenaeopsis

stridulans
El M. barbata - - - - -

!L M. mogiensis
?5 M. conigcr
26 M. andamartensis ,f _ - - - - - - = -
27 M,  philippi ------.m
@ Paropeneeus  longipes - - - - -
?9 P.  fissurus y e - - -
30 P.  investiqatoris

~31  Pcnoeopsis  recta&a ----_------
32 Metapenarus  lysiano%a - - - -
33 M. brevrcornis .
34  M. dobsoni &___
35 M. stebbingi
36 M ensis - - - - -

37 M. monoceros
38  M. affinis 7---,-

39 M. burkenroadi - - - - -e-w
U)Atypopenaeus

stenodactylus
-____-

C l  Trac”,“rsk’,“spe&s

62  T. sedili
G3 T.  pescadoreensis
U Paraptnaeopsis uncta -
C5 P stylifcra * -~ ,
GP. maxillipedo .’
d7 P. cornuto
48P.  nana u
C9 P. sculptilis -w-m
50  P. hardwickii
51 P. tenello
52 P. occiivirwtris . :_. - ._.  -_. . ._.  .- - ._.  -.,. ..^ .‘.

Fig.  f- Iddo-West  Pacific distribution of penaeids



(the distribution of which along with that of Meta-
&nasus  monocuos  was the basis of Hall’s hypothesis)
points to the absence of such a barrier. Howevlr,
Johnson8  studying the biogeography of Malaysian
marine decapcda, and disagreeing with Hall’s hypo-
thesis suggests that there is an indication of a sub-
Tegional  boundary between the western Indian
Ocean and the Central Indo-West Pacific with the
west coast of India forming a transition zone be-
tween the two. According to Klausewiti4,  the
ichthyofauna of the Indian Ocean shows “the
eastern part till Indiaand  the Maldives is different
from the western part “, Jones and Kumaran
studying the ichthyofaunistic zoogeographic division
of the Indian Ocean came to the same conclusion.
Although the establishment of the existence of any
boundary in the region of the west coast of India
is difficult in the absence of a more detailed know-
ledge of water movements than we have at present,
it is interesting to point out that the distribution
pattern of the Indian Penaeidae also indicate the
possibility of the presence of such a barrier along
the west cast of India as envisaged by Johnsona.
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Relationships between different morphometric
characters of S. k&a are studied. The total length is
found to vary linearly with other characters. Varia-
-tions  in different characters are proportional to the Size
of the characters.

THE relationship in the length of different parts
of the body of a fish varies much in dif-

ferent species. So a separate investigation of such
relationship is necessary for each species. Except
for a study of the morphometric characters in Sela-
roidss  l@tolepis  (C & V),  collected from different
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Fig. l- Morphometric characters of S. kalla  [Details of
characters are given in text]

stations along the wes,t  coast of Indial  no such effort
is made on any species of Carangids which occur in
the Indian waters. The,present paper includes part
of the results of an investigation to study the racial
differences of SJar kalla  (Cuvier) collected from
different stations along the coast of Kerala. I

Specimens of S. kalla  collected from the catches
of the Indo-Norwegian Project, Cochin, were pre-
served in 5%  formalin. Using dividers the
measurements were taken in centimetres correct
to first decimal place. Those characters which
showed conspicuous variations were utilized for this
study. These included the total length (y), the
lengths of snout (x1),  pectoral fin (x,), and head
(x6),  depth (x3),  fork length (x4),  and the distance
between the tip of the snout and the base of
the caudal peduncle (x5)  (Fig. 1).

These characters were defined following Pillaia
except the distance between the tip of snout and
base of the caudal peduncle which he has not con-
sidered. The total length is the distance between
the tip bf the snout when the mouth is kept closed
and the tip of the longest ray of the caudal fin when
stretched out. The distance between the tip of the
upper jaw and the anterior border of the orbit is the
length of the snout. The head length is the dis-
tance between the tip of the upper jaw when the
mouth is closed to the posterior limit of the oper-
culum. The maximum height of the body is taken
to be its depth. The fork length is the distance be-
tween the caudal fork and the tip of the snout when
the mouth is closed.

The total length is considered as the-  dependent
variable and the remaining measurements as the
independent variables. The relationships of the
different independent variables with the dependent
variable within a cetiain  range (Table 1) were
studied. A preliminary plot showed that the re-
lationship between total length and other charac-
ters could very well be expressed by a straight line.
Therefore for each relationship a linear regression
represented by tHe equation y=a+bx  .was  fitted
where y is the dependent variable, x is the indepen-
dent variable, a and b are constants. The values
of a and b were calculated using. the least square
methods. The regression values were tested for
their significance using analysis of variance methods.


