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PENAEID PRAWN RESOURCES OF INDIA

K. H. MoHAMED*

Central Marine Fisheries Research Institute, Mandapam Camp

ABSTRACT

India’s annual catch of prawns and shrimps is second only to that of the United States and it is estimated
at 91,600 tonnes in 1967, The presently exploited prawn resources are spread over a narrow inshore area of
about 15 km. width along the entire coastline of the country. Regional as well as specific preponderances
of the exploited species are manifested in the overall commercial catches, Of the total quantity of prawns and
shrimps landed in the country over 50% by live weight is contributed by penacid prawns. Ten species included
under the four genera Penaeus, Metapenaeus, Parapenaeopsis and Solenocera contribute to the commercial fishery.
As additiona) fishing efiort was introduced in the capture fishery year by year, the incteasing trend observed
in the past years in the total landings of penaeid prawns is of lictle consequence. An attempt is, (herefore,
made hers to assess the effect of this increased effort on the prawn stock.  Possibitity of increased exploitation
of the prawn resources is examinod based on catch data of the mechanised fishing vessels operating in the
south—west coast of India where the capture fishery for prawns is most developed at present.

INTRODUCTION

AMORG the prawn and shrimp producing countries of the world India ranks second only to the
United States. The total production of prawns in India was estimated at 91,600 tonnes in the year
1967 and this figure was reached by yearly increase due to developmental activities, Prawn fishery
was in existence in all the maritime states of India from time immemorial but the introduction of
modern methods of c:fture and processing into this industry started to take place only in recent
years, The commercial prawn landings of the country can be classified into two distinct categories
~—the penacid prawns and the non-penaeid prawns, The former category comprises of practically
all the prawns that are being at present exported from the country and it is better represented in the
overall prawn catches in most of the years (Table I). Being more valuable for the export industry,
the penaeid prawns and their capture engage more attention from all quarters resulting in increased
oxploitation and better utilisation, During the past ten years the production of penaeid prawns
has more than doubled—from 29,000 tonnes in 1958 to 62,000 tonnes in 1967,

74 species of penaeid prawns are known to exist in the Indian region (Table II) but only 21 of
them which are marked with asterisk, form significant portions of the commercially exploited
‘resource. Based on the distribution of the different components of the commercial prawn catches
India’s coastline can be divided into four roughly equal zones namely the north-west zone, the
south-west zone, the south-sast zone and the north-east zone,

The prawn fishery of the north-west zone is characterised by certain features. Here the
id prawns form as much as 307 of the over all prawn catches and they include a number of
species which are not even represenied in the catches of the southern zones,

Penaeus indicus, P. penicillatus, P. monodon Metapenaeus affinis, M. monoceros, M. brevicornis,
M. kutchensis, Parapenaeopsis stylifera, P. hardwickii, P. sculptilis and Solenocera indica are the
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common commercial prawns of this zone. M. dobsoni which is the principal component of the
prawn resources of the country is totally absent here. This zone accounts for about 25); of the
total penaeid prawns landed in the country.

TasLe 1

Penaeld prawn landings in the marine catch

Year Landings of penaeid % in prawn catch
prawns in tonnes

1958 29,204 34-28
1959 27,632 42-23
1960 31,759 4668
1961 39,083 62-26
1962 48,251 57:97
1963 41,071 50434
1964 63,389 6680
1965 37,129 4721
1966 56,146 61-76
1967 61,834 6802
10 years average 43,550 54:335%

In the matter of total production the south-west zone is of utmost importance as the caiches
from this zone account for more than 509 of the all-India production and practically all the prawns
Janded here belong to the category of penaeid prawns, P. jndicus, P. monodon, P. semisuicatus,
M. dobsoni, M. affinis, M. monoceros and Parapenaeopsis stylifera are the common species found
in the commercial catches here.

The south-east zone is relatively insignificant in the matter of prawn production but recent
developments have increased the catches here considerably, Just as in the south-west zone here
also the prawn catch is totally comprised of penaeid prawns, The average production of this zone
is about 7% of the total catches. The commercial species arc P. indicus, P. monodon, P. merguiensis,
P. japonicus, P. semisulcatus, M. affinis, M. dobsoni, M. monoceros and Parapenacopsis siylifera.

The coastiline of Andhra, Orissa and West Bengal forming the north-east zone is characterised
by the presence of a number of species of penaeid prawns in the commercial catches which con-
tained non-penacid prawns also. The contribution of this zone to the all-India penaeid prawn
landings is roughly 15%. P. indicus, P. merguiensis, P. monodon, M. dobsoni, M. qffinis, M. mono-
ceros, M. brevicornis, Parapenaeopsis stylifera, P. sculptilis, P. hardwickii and Solenocera indica are
the common commercial species. This zone has close similarity with the north-west zone’parti-
cularly in the matter of occurrence of many species,

In addition to these, a totally new resource of deep-water prawns have been found out recently
as a result of explorations carried out by the vessels of the Indo-Norwegian Project, Cochin. The
deep-water grounds lying on the continental slope off Quilon and Alleppey in depths varying from



550 K. . MOHAMED

275 to 365 metres yiclded an average catch of over 38 kg of prawns per trawling hour. Among
the prawns obtained from this new source Solenocera hextii, Aristeus semidentatus, Penacopsis recta-
cuta, Metapenaeopsis andamanensis, Parapandalus spinipes, Plesionika martia, P. ensis, Heterocarpus
wood-masoni and H. gibbosus appeared to be of commercial importance as judged from their avail-
ability and individual size, Mohamed and Susceian (M.S.) has given a detailedg:ccount of this new
found prawn resources.

TAapLE 11

List of penaeid prawns known to occur in Indian region
(Commercially important species are marke : with asterisk)

Genus Aristacomorpha WOOD-MASON

1. Aristacomorpha wood-masoni Calman
2. A. rostridentata (Spence Bate)

Genus Aristews DUVERNOY

3. Aristens semidentatus {Spance Bate)
4. A. aleocki Ramadan
5. A, viriliis (Spence Bate)

Genus Hemipenaeus SPENCE BATE

6. Hemipenaeus crassipes (Wood-Mason)
7. H. carpenteri Wood-Mason

Genus Plesiopenaeus SPENCE BATE

8. Plesiopenaeus armatus (Spence Bate)
9, P. edwardisianus (3chtieon)
10, P, coruscans (Wood-Mason)

Genus Hepomadas SPENCE BATE
1). Hepomadas tener Smith
Gonus Benthesicymus SPENCE BATE

12. Benthesicymus investigatoris Alcock & Anderson
13, B, bartletel Smith
Genus Solsnocera H. LUCAS

14. Solenocera pectinata (Bate)
15. 8. koelbelf de Man
16.- S. kextli Wood-Mason
17. §. alticarinare Kubo
18, 8. (Parasolenocera) armectens Wood-Mason
19. S. indica Natataj
2. S. ;olzofral Nataraj
. 8. waitairensis George & Muthu
22, 8. melantho de Man
238, 8. subnuda Kubo

. Genus Hymenopenaews SMITH
24. Hymenopenaeus aequalis {Bate)
25. H, neptunus (Bate)
26. H. laevis (Bate)
2. H ra?mbaneﬂsis (Alcock & Anderson)
28. H. villosus (Alcock & Anderson)
29. H. sewelli Ramadan

N Genus Miyvadiella KUBQ
- 30, Mipyadiella peduncuiata Kubo
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TaBLE II-~Contd,
Genus Panaeus FABRICIUS

. Penceus {:&onicus Bate
. P. latis
P, canalicilaras (Qliver)

tus Kishinonye

P. monodon Fabricius
P, semisuleatus de Haan

. P, indicus M, Milne Edwards

P. merguiensis de Man
P, penicillarus Alcock

Genus Funchalia JOHNSON

. Funchalia woodwardi Johnson

F, batboae (Faxon)
Genus Penaeopsis BATE

Peneopsis rectacuta (Bate)
Genus Metapendens WOOD-MASON & ALCOCK

. Metapenaeus lysianassa (do Man)
M. monoceros (Fabrict

M. is (H. Milne-Edwards)
M. ensis (de Haan)

| M., dobsoni (Miers)

M. brevicornis (H. Milne-Edwards)
M. burkenroad! Kubo

. M. stebbingi (Nobili)
. M. gleocki George & Rao

M. kutchensis George, George & Rao
Genus Atypopenaeus ALCOCK
Atypopenaeus stenodactylus (Stimpsomn)

" Genus Parapenaeopsis ALCOCK

Parapenaeopsis tenella (Bate)
P, mma {Kishinoyye)

. P. maxillipedo Alcock
. P. hardwlcg;'?o {(Miers)

P. sculptilis (Heller)

P. stylifera (H, Milne-Edwards)
P. nana (Alcock)

£, uncta (Alcock)

. P, hungerfordi Alcock
. P. aeclivirostris (Alcock)

Genus Trachypenaeus ALCOCK
Trachypenaeus curvirosiris (Stimpson)
Genus Parapenacus SMITH

Parapenaeus investigatoris Alcock & Anderson
P, ris (Bate)
P, longipes Alcock

Genus Metapenaeopsis BOUVIER
Metapenaeopsis stridulans (Alcock)

. M. barbata (de Haan)
. M. r::zgfemis (Rathbun)
M. a

amanensis (Wood-Mason & Alcock}

- M. philippii (Bate)

M. coniger (Wood-Mason)
M. rovaeguinege (Haswell)

Genus Sicyonia H. MILNE-EDWARDS
Sicyonia lancifer (Oliver)
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TREND OF PRODUCTION OF PEMAEID PRAWNS

Within normal fluctuations, the landings of penaeid prawns in the country are seen to increase
year by year (Fig. 1) and the total production of a little over 29,000 tonnes recorded in 1958 has
reached 62,000 tonnes in 1967. This upward trend of production which is, no doubt, brought out
by the developmental activities, was interrupted by low catches recorded in 1963 and 1965. The
decrease in catches noticed in these two years was particularly svident in the states of Maharashtra
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Fio, 1. Trend of penacid prawn landings in maritime states of India, 1958-67,
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and Kerala. 1964 was a year of high availability for all the states except Gujarat and Mysore. The
catch-rate of penaeid prawns also increased from 0-093 kg/man-hour to 0-331 kg/man hour during
the period between 1958 and 1967. During this period the total fishing effort expended showed
decrease from 313 million man-hours to 187 million man-hours. (Ammual Report, C.M.F.R.L).
For the purposs of computation the all-India figure for fishing effort is taken here without regard
for any particular gear. The upward trend in production is seen in the landings from all the mari-
time states although it is Jess conspicuous in Gujarat and Mysore. The increase in the catch-rate
seon together with the decrease of the total effort is a noteworthy feature, probably brought out by
increased application of mechanisation in the field of capture fishery.

Taepre III

Catch per unit of effort of prawns observed in the catches of the mechanised fishing vessels working
Jrom Cochin

catch in kgfhour of trawling

1964-65 1965-66 1966-67 1967-68

Septomber .. . 10-4 2-3 36-8
October .. 54-4 12-8 15-3 261
November . 18-1 153 18-6 13-1
December .. 24-9 16-2 13-3 15:28
January .. 24-6 20-6 19-1 12-36
February .. 21-1 177 76-0 7-0
March .. 12'5 71-4 11'5 71
April o 21-9 630 14-7 8.8
May . 16-6 12-9 19-9 69
June .- i0-8 13-4 22-9 3-8
Total .. 23-59 24-53 14-71 11-51

The production trend in the south-west zone, from where over 50% of the annual production is
landed, calls for detailed study in view of the greater involvement of the industry there, While the
trend of overall catch-rate here is also on the ascent, that of the catch-rate of the mechanised vessels
operating here does not seem to conform to this pattern. Reguolar sampling carried out on the
catches of the mechanised fishing vessels working from Cochin bar mouth for the past four years
indicate that catch-rate of prawns has decreased during this period (Table III). The estimated
annual catch-rate of prawns observed as 23-59 kg/hour in 1964-65 season has decreased to 11+51
kg/hour in 1967-68, This decrease is possibly a local phenomenon emerged out of the concen-
tration of a large number of fishing vnits in a limited area but it calls for a thorough appraisal of
the situation especially in view of the apprehensions voiced by many industrialists who are con-
cerned with the prawn fishery of the area,

One significant aspect which has emerged out of the analysis of the fishing data is that the general
area of fishing of these mechanised fishing vessels has gradually shifted to relatively shallow inshore
regions during this period. 1n early 1950s, when the mechanised fishing boats were introduced into
the capture fishery of the area their operations were generally in the region of 235 to 30 metres depth,
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This has undergone considerable change and ihe ﬁresent operations are mostly in the region of
16 to 17 metres depth. The average depths at which fishing operations were conducted off Cochin
by two different sets of fishing boats from 1964 to 1968 are given in Table 1V.

TaBLE 1V

Average depths (in metres) at which fishing operations were carried out by mechanised
fishing vessels off Cochin

Average depths in metres
Year Vessels Vessels of

salﬁlod bir M/s. Cochin Co.

CMF.R.I Ltd.

1964-65 . 21-23 21-78

1965-66 ‘e 19-02 2069

196667 . 17:16 17-22

1967-68 . 1686 17-%3

Simultancous with these the biological condition of the prawns landed has also undergone
some change particularly in the matter of size. The examination of the sizes of the different species
of prawns jJanded from this area showed decrease in their mean sizes over these years (Fig. 2). Only
in the case of P. stylifera, which is a purely marine species, the mean size remained steady and with
slight increase in 1967-68. In all the other species decreasing trend was evident.

Discussion

The increasing trend of penaeid prawn production observed in almost all the states, in spite
of the genaral decrease of fishing effort, is no doubt, very attractive from the stand point of manage-
ment and might even suggest possibilities of increased exploitation. This is largely true when ail
India landings as well as those of some states are considered but in Kerala from where bulk of the
important species of prawns are landed the situation is slightly different. Here the mean sizes of
most of the prawns have shown gradual decrease over the past four years. Since the overall prawn
catch in Kerala has increased in quantity during the same period the reduction of mean size would
mean that the increased catch obtained year by year contained greater and greater numbers of small
sized prawns. The annual recruitment to the fishery has not been, therefore, affected in any
detrimental way. The decrease in the mean size of prawns observed could have been due to
other reasons such as change in gear for capture, shifting of fishing ground, etc. As neither the
trawl nets used by the mechanised fishing boats nor the seine nets used by the country crafts of this
area have undergone any significant change during the period the effect of gear need not be con-
sidered as a possible reason.

A shoreward shifting of the fishing grounds is already indicated in the foregoing account. The
number of fishing boats introduced into the capture fishery of this area has increased considerably
year by year and this has resulted in keen competition between fishing units. As a direct con-
sequence of this competition it would appear that the fishing units are forced to fish in shallower
regions for larger yuantities of smaller sized prawns rather than fishing in the deeper grounds where
large sized prawns normally remain. The life-history of most of these prawns is such that the entire
recruitment to the trawling ground takes place from the estuaries and backwaters, which habitat
they abandon when they reach specific sizes to migrate into the offshore grounds, This process
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of movement of prawns to the offshore grounds takes place more or less throughout the year and
it is disturbed or interrupted only by the occasional changes in the environment such as upwelling,
mud-bank formation, monsoon, etc. The migration of these prawns to the deeper grounds is pos-
sibly accomplished in a few months time during which they feed and grow. The shifting of the
trawling grounds to shallow waters, therefore, subjects the smaller prawns which are on the course
of movement to deeper grounds to capture too soon.

Penaeus indicus

160
150+
140
130 —amp
1964 ‘6% ‘es 97
Metopenageus monoceros M. aoffinis
1201
$101 120
100/ 110 \/
90+ T T . 100 t T 1
- 1964 ‘85 ‘S8 '6F 1964 '65 ‘66 '87
E M. dobsom Pargpenaeopsis styliferg
he
2
W 9 100
-
80 90
10 T L] r L) BC T T L] T
1984 '85% 86 &7 1984 65 '88 'S7

Fig. 2. Mean size of different species of prawns in commercial landings at Cochin.

From the foregoing it is evident that the available prawns in these grounds are at present
subjected to capture and that the present exploitation is probably at a level from where further
increase may not be advisable, Under the circumstances further introduction of fishing elj‘ort into
the capture fishery becomes meaningless as it will not only be unprofitable but also create difficulties
{0 the existing units uniess they are deployed in a different fishing ground.

The insatiable demand for prawns from the processing industry has stepped up efforts of pro-
¢urerment of prawns from all sources. This had its effects in the estuaries and backwaters 100.
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There is a general feeling that the increased exploitation of the juvenile prawns from estuaries and
backwaters is the reason for the diminishing catch-rate observed in the marine trawl fishery.
Menon (1967) reported that large scale backwater reclamations and saltwater exclusion schemes
undertaken for agricultural purposes have reduced the extent of nursery grounds for prawns and
indirectly affected the prawn catch. The fact that increased numbers of prawns are being caught
from the marine source is good enough proof to conclude that the recruitment to the marine source
is not affected in detrimental way.

REFERENCES

ANON, 1965, Annual Report, Central Marine Fisheries Research Institute, Mandapam Camp. Indian J. Fish.,
9(2): T46-822,

HaLr, D. N. F. 1962, Observations on the taxonomy and biology of some Indo-West Pacific Penacidae (Crustacea,
Decapoda). Fish, Publ. Colomial Office, London 17: 1-229,

Jones, S, 1967. The prawn fishery resources of India, F.4.0. World Scientific Conference on the Biology and Cul-
ture of Shrimps and Prawns. BCSP{67/E[39: 1-12, sy

Kuso, I. 1949, Studies on the penaeids of Japanese and its adiacent waters, J. Tokyo Coll. Fish., 36(1): 1-467,
MEeNON, M. DeEviDAs. 1967, “ Carpe Diem, Seafvod Trade Journal, 2(1): 99-106.

MoHamer K. H. 1967, Prawn Fisheries. 20th Anniversary Sowvenir, Cent. Mar. Fish. Res. Inst., Mandapam
Camp, 75-81,

wm— AND C. SusertAN (M.S8.). The deep-sea Prawn Resources off the south-west coast of India. Syvmposium on
the Living Resowrces of the Seas Around India, 1.C. A.R., Contribution No, 49.

RACEK, A. A. Anp W, DaLL. 1965, Littoral Penaeinae (Crustacea, Decapoda) from the Northern Australia, New
Guinea and adjacent waters, Verh, K. Ned. Akad. Wet. (Ajd. Nat.), 86 (3): 1-119.



