OBSERVATIONS ON THE OFFSHORE PRAWN FISHERY OF COCHIN

By M. J. GEORGE, K. RAMAN AND P. KARUNAKARAN NAIR
(Central Marine Fisheries Research Institute)

INTRODUCTION

Although several accounts on the results of exploratory power fishing in the Indian
coastal waters have heen published (Hornell 1916, Sunder Raj 1931, Chidambaram 1953,
Gopinath 1954, Jayaraman et al. 1959) no detailed account of the biological aspects of th
species of prawns contributing to the fishery is available. Srivatsa (1953) has given a list
of Crustaceans caught bythe Japanese trawlersin Saurashtra waters. Per Sandven {1950)
remarks ‘*‘there is reason to believe that in the Arabian Sea outside the Malabar coast are
found some of the richest prawn grounds in the world.” John and Kurian (1g59) ohserved
concenirations of the penaeid prawn Pengeopsis philippii in deeper waters (100 to 150 fathoms)
off the coast of Kerala. Menon (1955 & 1957), Panikkar & Menon (1955), George (1959
& 1961) and Menon & Raman (196t) studied the bionomics of certain species of prawns
of the backwater and inshore fishery which is supported by the same species contributing
0 the off shore fishery of the areca. Miyamoto et al. (1g62) and Satyanarayana et al.
(1962) reported on the development of trawling for shrimps on the West coast of India along
with the influence of various types of trawls, hoats and engines of different h. p. on the catches,
and the prawn trawling gear of Cochin respectively. Apart from these and the reports of
the Indo-Norwegian Project on their fishing results published from time to time there has
not been any account of the off-shore prawn fishery of this coast.

Fishing operations in the off shore waters of Cochin by power fishing vessels commenced
towards the latter half of the last decade. The fishery which started with the operation of
a few hoats of the Indo-Norwegian Project and the Deep Sea Fishing Station of the Govern-
ment of India partly on an exploratory and partly on a commercial hasis has developed to
such an extent during these few years that the number of power fishing vessels stands at welt
over 400 at the commencement of the 1963-64 season,

A considerable portion of the catches is contributed by prawns and it is found that
the prawn populations inhabiting the shallow coastal waters of the area up to 25 to 40 metres
support a valuable fishery. On an average prawns constitute over 209 of the total catches,
The prawn resources from these waters supporting a valuable industry has gained tremendous
jimportance as a foreign exchange earner to the country and there is still further scope for
development. It is a well established fact that in this prawn fishery as in any other growing
fishery conservation of the resources is the most important single factor upon which the entire
industry depends and this fact can not be overemphasised, A well planned and sound manage-
ment programme is the key note to wise conservation and for such a programme a compre-
hensive knowledge of the hiology of the various species constituting the fishery is a sine gus-
nen, in order to exercise a close biological check over the existing stocks upon which the prawn
fishery now depends. After 2 preliminary study of the shrimp industry of India, Wilkes
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(1956} also pointed out the same, Itis therefore imperative that research on these aspects
should be pursued actively, With this view in mind the biology of these species has been
under study for the past few years and the results obtained from 1957 onwards are presented
here,

METHODS AND MATERIALS

The vessels operating in this area include the 6 to g metre pablo boats powered by
10 to 30 B, h. p. engines as well as the slightly bigger type of shrimp trawlers. ‘They usually
make single day cruises starting from the base early in the morning and returning in the
evening after taking on an average 3 to 4 hauls of one hour duration. . The gear used is the
conventional two or four seam shrimp trawl varying from 13 to 18 metres in head rope length
and with mesh sizes of 76mm, somm, 38mm and 25mm for wing, body, throat and cod end
respectively. The trawling is mostly carried out in the areas 108, 106 and 106A {ref : map,
fig. 1}, in depths varying from 9 to 36 metres. Early in the scason operations are mostly
in the 27 to 36 metre area whereas later it is confined to lesser depths, The bottom at these
trawling grounds is mostly muddy.
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Fig. 1. Map showing the areas of trawling operations off Cochin.

Regular observations on the various aspects of the biology of the different gpecies of
prawns were made by collection and analysis of biweekly samples of catches from trawlers
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operated by both the Indo-Norwegian Project and the Off-shore Fishing Station. In col-
lecting samples vessels were selected at random since they usually operate in more or less
the same area and land catches of identical composition. Each sample was sorted into the
various species and the weight of each species determined. The different species were again
sorted into sexes and total lengths (from tip of rostrum to tip of telson) measured. The
condition of gonads was noted. In the case of females according to the development of
gonads they were classified into four groups namely immature, maturing, mature and spent.
The number of impregnated females was also recorded. For purposes of final interpreta-
tion the daia of each month were pooled together. In order to study the distribution of the
various species in different depths two vessels namely M. V. Tarpon (10-4 metres, 32
B. h. p.) of the Off-shore Fishing Station and M2 (8 -8 metres, 30 B. h. p.) of the Indo-Norwe-
gian Project were selected for detailed studies. Data for three years were analysed depth-
wise and percentage and catch per hour of prawns in different depths were calculated,

The length measurements were utilised for length frequency studies in an attempt
to follow the population characteristics, growth and age composition of the varicus species
in the fishery.

FISHING SEASON AND TRENDS IN PRODUCTION

In the earlier years fishing commenced by November or December and ended by May.
But with the increased activities in recent years the fishing operations are suspended only
during the peak of the monscon and hence the fishing commences by September and con-
tinues through June. However, prawns begin to occwr in considerable quantities in the
(Fig. 2} catches: only from October-November.

A regular upward trend in the percentage of prawns in the catches is seen from Sep-
tember onwards reaching a peak in the December-February months (Fig. 2 and Table I).
After February there is a steep decline in their percentage contribution. From April again
an upward trend is noticed showing the maximum percentage in June. In the case of catch
per trawling hour also a similar trend is evident, showing a peak in December-February, a
decline in March and subsequent rise up to June. The average monthly catch per hour and
percentage of prawns for all the seasons together (Fig. 2 ) also show the same trend.

The total catch of prawns of these vessels shows a regular increase from 1956-57 season to
1958-5¢ after which there is considerable decline in the two subsequent seasons. But in 1961-
62 again there is sharp rise in the total landings of prawns. In the next year 1962-63 there is
again 2 decrease. From the years 1957 to 1963 the annual fishing effort deviated from an average
of 3595 trawling hours to 2611 hours in 1960-61 and 4944 hours in 1g61-62. Corresponding
total prawn yields exhibit fluctuations from an average of 184 tonnes to 194 tonnes and 318
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Fig. 2. Monthly percentage and catch per trawling hour of prawns for the Seasons 1957-58 to 1962.63.

tonnes in the respective seasons (Fig. 3). Since the number of vessles operated during the various
seasons i8 not constant the total catch of prawns cannot be taken as an index of their abun.
dance. But the catch per trawling hour as well as percentage of prawns show more or less
he same trend. The annual catch per hour of trawling for the seasons 1957-58 to 1962-63 are

52°1,60- 5, 41+6, 398, 644 and 432 kg. respectively.



464 INDIAN JOURNAL OF FISHERIES

-]
E )
2
AL - s
) L) -
. i
L .- Y
' 4a0 *
1 #
9
.
w
3
4
° 1
=
T W
=
w
- S48
«
=)
= |.l°|_
€
o
«
- 130
- ”
< H
I e
-1 'S
e o
{20,
=
[
‘ o x
>
w ¥
«
@
» v
'S
-l
)

5758 LR LERS: ) [ B1-R7 &7-63

Fig. 3. Total annual laadings of prawas with total effort cxpended along with yearly percentage and
catch per hour of prawns from 1957 through 1963,

Shecies exploited * .

About half a dozen members of the family Penaeidae (Crustacea, Dcc?.poda)__contri-
bute to the prawn fishery of the area. Howerver, only three or four of these species support
the major part of the fishery. The top ranking species are Metapenaeus dobsoni (Miers), and

*Vernacular names of the important species:
Meiapenaeus dobsoni  ~—Poovalan- chemmem
Metapmasus affinis —Rachanthan ,,
Met ‘n. © a5 —Chood "
Prsaens indicus —-Naran (Vella) ,,
Penaeus monodon —Kara TR
Parapencopsis siylifera ~—Rarikedi = ,,




TABLE 1

Showing the total catches, total catches of prawns, total cffort, percentage and catch per hour of prawns for the seasons 1956-57 to §1962-63

Months

" January *57 -

February
March
April
May .

Jupne -,

August 57
September
October .

Decenmiber
anuary "58
February
March .
April. .
May .
June .

ToravL 1856-57 .

Toran 1957-58 .

Total Total Total % of  Caveh per
catch prawns effort in prawns hour in
ke hours -
134 16 15-67 I1-9 -0
13,525 7,198 17925 53-2 400
34,625 14,435 295-25 41+7 490
32,011 13,593 203+ 50 42-4 67-0
36,888 36,911 219-58 650 169-0-
3,887 ¢ 4,356 3743 740 117-0
1,43,070 76,589 950+ 68 53+5 806
1,843 836 35-08 454 270
8,335 . 61-47 .. .
3,436 205 67-08 60 3-0
‘24,145 3,939 243+ 17 16+3 150
52,739 31,898 301-92 60-5 106+ 0
58,753 34,296 415-83 584 82-0
25,316 5412 287:70 214 19-0
27,205 5,793 348-73 21-3 17:0
29,730 14,991 309-75 -4 480
. 47,868 26,478 519-08 . 553 51-¢
22,754 18,487 147-92 812 125-0
3,02,126 142,335  2,733-75 £7-1 52:1
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TABLE I—conid.
Total Total Total % of  Catch per
Months catch prawns effort in prawn hour in
kg. . hour
September *58 e e e e e e e e e e 13,729 43 85-83 0-3 -0
Ocober o« & o« o e« e e e e a . 12,312 29 108- 50 0:2 .
November o n e e e e e e e e 42,724 11,607 339-92 27-2 34-9
December e e e e e e e e e e, 43,836 15,861 535-63 362 30-0
Jauary’5® . e e s e e e e e e 80,758 41,869 540-55 51-8 770
February e e e e e e e 75,178 26,553 511-82 35-3 52.0
March e e e e e e e e e 59,108 31,639 508+ 55 530 62+0
April e e e e e e e .. 61,073 16,484 45483 76+ 1 102:0
Mag + o o o« e e e e e e e 63,540 39,193 440+25 61-7 890
ToraL 1958-59 . 452258  2,13,278  3,525-88 47-2 60-5
September '59 e e e e e e e e e e 3,501 3 57-00 .
October , . . . . . . . . . . 29,696 52 107-59 1-8 1-0
November o & = o e e e 48,678 2,306  301-17 47-4 80
December  w o« v x - e e e e 63,668 10,027 430-00 15:7 2340
January™C . . 4 e o« e e e e e e 89,013 22,725 491+25 25.5 46-0
February e e e e e e e e el 153,192 50,113 69268 32.7 72-0
March e e e e e e e e 106,748 14,119 60875 13-2 239
1 122,535 18,944 660-42 15:5 29.0
May + . . e e . e e e e e 76,121 20,712 387-33 27-2 540
June . . - . . . . . - . . . 31,259 25,636 2921-50 820 116-0
ToraL 1959-60 7,24,411 164,637  3,957-69 22.7 41-6
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TABLE I—contd.

ol Pue 1HAW 1—1

Total Total Total % of Catches per
Months catch prawns effortin prawn hour in
) ke, kg, hour k.

September ’60 Ce e 3,446 30-16 . .-
October . e e e e, 56,005 727 167-84 1-3 40
November S e e e 43,453 1,536 207+18 35 7.0
December . . . . . . . . - . . . 20,054 7,309 20475 36-4 36-0
Japwary’él . . . ... . " so0s 9,612 243-25 19-2 £0-0
February B T S . . 53194 7,888 264409 - 14°8" 3040
March . . . . . . . . . . . . . 86,586 18,129 43267 20-9 420
—April-—— . L L oL, 120,967 37,3%  511-25 30-9 73:0.
May . . . . . . - L. . <. 104,458 19,824 451-25 19-0 4440
June . . P . . . . . . . . 4,635 1,39 98- 8¢ 30-1 140
" Torau 60—61 . . 542,851 103,811 261128 9.1 30.8-
September't . .0 T 0 L 20,880 776 . 93-32 37 8.0
October e e e, 39,847 7,017 30342 - 17-6 23-0-
November . . . . - - . . . . . . 94,731 21,462 442+00 22+7 49.¢
December ~ . . .. . . ..o 146,272 76,688 67500 594 114-0
Joouary®62 . . . . . 95,218 43,962 510+08 - 4652 86-0
February S e e e e 84,668 38,279 . 506.25. 452 760
March . . . . . Lo L 70,126 25,247 600-08 36-0 420
Apdl . . . .o 0L L 72,987 34,031 605:50 166 560
Mayd - - -« . ..o, 94,273 49374 ga7e92- 5274 600"
June . . . . . . - - . . . . . . 35,890 21,519 38i-25 B 1Y 560
Toran-61—62. .. . 754,892- - 318,355- 404382 .. ga.p. Gord
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— =]
. : Total Totél_ . Total . . %.of .Catches per
Moaths . _ cakt;h pfl:ngw:rns cgzl-;t_rin pr‘awn hl?;.r in
September *62 O L X0:0 7,664 91-92 21-3 3.4
October e e, 77,078 24,023 372-73 312 64+4
November . . . . e e 117,389 33,013 67917 28-1 486
December . . . ‘ ' e 43,564 19,472 426-00 44-7 "7y
Jamuary 63 . . . . e 63,453 19,499 534.75 30+7 33 E
February . « a e e« e ..t 53,918 26,427 392-84 49-0 67-3 :
March . . LT . . . . . - . 54,387 11,831 #4750 21-8 2644 8
April . . . o e e e o * 52,967 6,005 41958 115 15 B
May . . . . e e e e e e 55,165 12,8696 399-25 23-4 32-8 g
Juwe ... L ..o 4,349 3,059 2938 703 1034 S
ToraL 62—63 557,860 163979  3,793-34 . " 20-4 432 [
> . - w
b



Observations on' the Offshore Prawn Fishery of Cochin 469

Mztapenaeus affinis (M. Edw.) The others in descending order of importance are Parapencopsis .
tylifera (M. Bdw.) Penacus indicus M. Edw., Metapenaeus monoceros (Fabr.), Pengeus menodon |
Fabr., Parapencopsis acclivirostris Alcock and Penaeus semisuloatus de Haan. Of these the lasy !
three occur only in very small numbers occasionally. Only those of commerical value are -
treated in thisreport.

Species having potential commercial value include Pmaeapu: rectacutus (Bate) and Aris-- _.
taeus sp. recently recorded during expldratory cruises of one of the vessels in the 2go-360 metre :
waters off Cochin. ’

DISTRIBUTION OF SPECIES
Seasonal :

Distribution of species during thie fishing scasons  1958-59 to 1962-63 as percentage by

numbers as well as by weight is shown in Figures 4 to 8. In ali the years in which there is °
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Fig. 4. Monthly distribution of prawns (Percentage by weight and number) for the season 1958 59,
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Fig. 5. Monthly distribution of species of prawn: {percentage by weight and number) for the seasoh
1959-60. :

fishery in September—QOctober the smaller species, Parapensopsis stylifera dominates in the
catches of these months particularly in September. Generally from October to November—.
December Metapenaeus  affinis of large sizes predominates in the catches after which M.
dobsoni takes the place. M. monocerss of large sizes contributes to any significant amount in
the fishery only early in the season especially in November. Penaews indicus does not become.
the dominant species in any of the months and its occurrence is found to vary considerably
from season to scason. In general, M. dobsoni and M. affinis are the mainstay of the fishery.

M. dobsoni—In almost all the seasons the occurrence of this species in the catches follow
a set pattern, in small percentage early in the season, gradually increasing and contribut-
ing to well over 70% of the catches towards the end of the season. However,in 1960-61 when
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the minimum in the case of both percentage of prawns in the total catch as well as catch per
trawling hoyr (Fig. 2) has been recorded the distribution of this species is found to be slighyly
different in that the percentage contribution décreases considerably towards the middle of the
season—26-9 % by numbers and 10-6% by weight in February 1961. There is a consideraljle
recovery in the month of April (76-8% and 65-49%, respectively) after which it again goes down
(Fig. 6), This probably is one of the reasons for the diminished catchés noticed in the fishery
in that season. :
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Fig, 6. Monthly distribution of specics of prawn (percentage by weight and number) for the seagan, 1960-61.

M. offinis.—This species occurs in good ' numbers in the first half of the season and
usually predominates in the catches up to December. -From Janvary onwards these is de-.
crease in their percentage in most of the seasons excepting 1958-—59. There is a secondary.
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Fig, 7. Monthly distribution of species of prawns (percentage by weight and number) for the season
1961-62. .

peak in its distribution either in the middle or towards the end. In any case, this secondary
peak of the species is contributed by smaller sized individuals as can be noticed from the
figures. The decrease in the size of the species after November—December has also been noticed
in the inshore fishery of the area by George (1g961).

P. indicus.—Though not contributing to the fishery to the same extent as the previous
two species P. indicus is important from the commercial point of view due to its larger size and
consumer preference. The size of the species when present in the catches is always large. How-
ever, the maximum abundance of the species in all the seasons falls in the months between
January and April. The highest percentage recorded was never more than 30 by number
and 48 by weight, the former in March 1961 and the latter in January 1962. Early in the season
during the September — October period this species is conspicuously rare, -
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Fig. 8. Monthly distribation of species of prawns {percentage by v 'gh:‘. and number) for the season
1952-63, o '

P, stylifera.—This species is present in the catches in significant quantities only in the
beginning of the season when it forms the main component and in a few years (1g5g-6o -
and 1961-62) towards the close namely in the month of June. During December to May
it is represented in the catches only in scanty numbers,

M. monoceros.—The fishery of this species in this area is restricted mosily to the month
of Novembsr, when large sized specimens are obtained. Occasionally smaller specimens of
the spacies are caught in small numbers in the middle of the season as well. :

Dephawise :

~ When the fishery starts in September soon after the monsoon rains prawns are almost
absent in the usual trawling areas between 10 and 3o metres. Ifat all any catch is obtained
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in this moath it is from deepsr areas bayond the 30 metre line and the catch consists mostly
of P.siylifera. The catch per trawling hour and percentage of prawns in the catch of two
vessels at various depths for the three years 1959 to 1961 are given in the Tables 11 fo V. The
percentage contributed by each species at the different depth ranges are set forth in Fig. ¢ and
Tab'e V1. From O:tob:r onwards the prawn b:ds seem to get gradually colonised in the shal-
low areas. It is clear from the tables that the 11 to 20 metves area is the most productive region
for prawns during the main season. In certain months, it this region itself, there are concer.-

trations at two differeat depths namely 12-15 metre region and 18-20 metre region, (Table VI)
From the depthwise break up of the catches into species for the seasons 1959-1960 and 1960-61

{Fig. 9) it is seen that these two coacentrations are brought about by different species the former
by the smaller species M. dobsoni and the latter by the bigger ones M aﬂims and P. md:ws
particularly by the former.

TABLE II

Showing the percentage of prawn in different dcpths in the catches of‘ the vessel M-2
during the years 1959 to 1961 ~~

Depth in metres

Month ' —— ——— e —
9 13 15 17 19 21 23 25 &
’ ’ . : . : +  abave
January '539. . . . .. 217 41-5  50-8  60-4 11-6 . .
February . . . . 10-5° 438" 545 75-2° 450" 466 214 -
March . . . e .. . 556 640. 854, 872:%F 100-¢ 91:2 ..
April . . . . . . 96+9 89-7 80-7 o . .. 4-1
May e 7317 658 67-8° 1110 .. . .
September . - . . ‘No prawns in operations 10.to 40 metres» .
Oziober . . . . No prawns in operations 10 to 20 metres
November . . .+ . .. 10-4  Nil Nil 99" 68 Nil Nil  1-8
December . . e . 233 295 3283 ..217 .- 132 B3 9:5 *0 9-8
January *60 . . . 2941 375 320 22:5 08 06 Nil ..
February . . . . 66:7 352 55:6  50-6. 689  _48-4 91 - .
March . . . . 19-3 257 16:3 211 10-4 7-9 5:4 9-2 9.1
April . . . . vo s 30487 42:2 ¢ 409 29:3 ** 1641 D 04
May . o . . 839 634 531 32:5 . 55 . .. ..
June . . . . 25:4 . - 87-2  61-0 87-3 916 . .
September . . . No prawas in operations 35 to 40 metes
Octoher . . . .. 53-8 No prawns in operations 32 to 43 metres
Navember . . . . . . oL 887, .. 33-3 Wil 35 1-3
December . . . . . . 474 72:7 286 -2 11+1 11-0 Nil
January 61 . . . . 680 386 357 18-2 27:6 106 30 ..
February . . . . . . . 36-2° 172 164 16+5 69 .
March . R . . e e s e e B2 1607 . o .
April . . . - . . - 37.7- 431 13-4 33-5 -
May . . . A L. B 546 58+6 21-5 ‘e . ‘e
October . . . . 279 564 100-0 . T e T 15-5
November . . . .., s+ . 394 6I'S 21’3 614 354 269 18-1 11-3
PDecember . R . . o 443 729 71.2 42:4 e e . .

12— MFRI. Mand./64
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TABLE III

Showmg catch per trawling hour of prawns in kg. for the cperation of the vessel M-2 in
different depths for the years 1959°to 1961

Depth in metres

Month
9 11 13 15 17 19 2 23 25 &

above

January '39 ' . 238.7 76:2 88«9  104-1 12:0 .-

February . . 39 786 982 138-0 g4:8 542 96 .

March . . . v 496 542 102-1 745 9-1 272 .

April . . . 1725 ™3 746 3.2

May ' . . 121-5 72-4 11143 32

September , . No prawns in operations 10 to 40 metres

October No prawns in operations 10 to 20 metres

Novernbher . . - 18+1 Nit Nil 11+5 88 Ni) Nil 1-1

December . 198 274 295 25-4 79 71 115 59 331

January *60 N +27°3 60«6 41-3 338 I+5 12 Nil

February 907 62~0 993 100~7 I87-7 200 2.3 . .

March . 182 2145 3547 1943 1406 10+0 75 19 10:0

April . , - 329 39-7 42:2 344 240 . 190

May . . - 58-2 1488 957 51-9 116'3 - .

June . ; 154 e . 264+7  22:7. 25B+6 244:7 i,

September , , No prawns in operations 35 to 40 metres

October - 62-0 No prawns in operations 32 to 43 metres

November . - .o .e 40-0 .- 20-0  Nit 3.1 21

December | . 37-¢ 676 9:8 37 78 38 Nil

January *61 . 57-1 39-1 35-7 9.9 390 22-4 3-0

February . . . 123:8  21:4 2453  43-0 L .

March . . e . .. . 86 385 .

April . , . .. . 6141 26 215 33-3 .

May . . . - . 161-9 8+6 738 . .

Qetober . . 26-8  22:0 160-0 .. .o . . . 351

November . . " 65-0  102-4 357 1651 542  48-4  30-5 22+5

December . . . 60 205-3 166-2 337 ..
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TABRR 1V
Snowing the percentage of prawas in different depths in the catches of the vessel

M. V. Tarpon for the years 1959 to 1961

477

Depth in metres

Month
9 11 13 15 17 19 21 23 25
& ahove
January *59 . .. 653 330 486 454 394 37:9 472
February . v 47'8  3%2-0 329 33-9 385 171 159 21-3 Nil
March . e " 73 193 33.6 352 147 135 3.9
April . . 659 355 580 &1-0 422 698 27-1 . .
May . . B84 837 782 352 789 463 427 ., -
October . . " Nil .. . Nit . Nil .
November . e .. 1’5 126 72 71 13 24 26
December . - 135 65 67 87 65 - 87 p0. 2.7
- January *60 .. . 130 179 122 169 185 56 ., .
February .. , _ 136 308 164 189 113 81 57
March . .o . . .. .. 66 84 B2 45 35
April . .. . 43 103 47 1221 &6 85 34 10:2
May . e 89 110 202 20 1S . L
June . . ' . . 65-2 . o s e . .
September , . e Nii . “n s e e Nil
October . I, v . Nil  Nil . - 08
November . . . . . . . .. ‘e PN Nil . 33
December , . Operations of Mangalore
January ’61 - . Do
February . . . Do
March . 299 . 76-5 148 382 136 .. Nil .
April . . .- 167 249 188 200 2001 85 95
May . . . 235 104 180 84 119 52 3.
June . . 230 . . PW6 722 .. T
October . .- 151 06 Nit 45 Nl 138 _ 11
November . . . . 139 196 139 406 109 139 1.7
December , Nil 494 9 272 282 .. 126 63
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TABLE V

Showing catch per irawling hour of prawns in kg. for the operations of the vessel
M. V. Tarpon for different depths in the years 1959 to 1961

Depth in makers

Month

9 11 i3 15 17 19 21 23 25

: . & above

January’59 : . 847 36-0 508 62:5 497 243 653
February . 856 435 498 40-1 555 20-3 20-3 597  Ni
March . . 100 343 58-2.- 732 39-8 239 4.0
April . . 226-7 3741 122.3 100-8 596 1670  51.0
May . . 216-5 129-9 97.7 57.5 233.7 1347 11-5
October . . Nil . . Nil .. Nil .
November . . " 1.8 207 - 12:3.. 17-0 - 23 47 3.9
December . . 270 7.1 17-3 (98 151 284 125 4|
January’ 60" .. 34-9 387 31.6  40:5 3955 - 9-1 . :
February . . . . 35-4 100-1 42.7  47.4  22-1 156  10-]
March . . .. .. .. 21.0 259 208 91 771
April . . 7.2 293 108 31.2- 156 142" 83 209
May . ! e 167 27°3 434 422 3.2 ..
June . .o .. 66-9 .. - ..« ., .. .
September . . oo NIl L e, .. .. .. Nit
October  ©° . . B P UULIERN | CE 1 B . 16
November ., ', . e . ve o .. . Nil 10-3
December Operalions off Mangalore
January® 61 . . Do. .
February . . Do, ot
March . 50-0 .. 23-1 275 1116 287 .. Nil ..
April . . . 38-4  75.5.- 56:5 857 388 120 160
May ., . . ” 40-0 238 536 19-3  37-1 163 5-0
June , . . . 1ns ., . 240 130 ..
October R, .- 21.2  0:8- Nil 62 Nil 138 39-0
November , .. .. 231 42.6- 333 [01.5 240 810 305
December . RN Nil 841 103.0 55-1 383 196 126




TABLE V1 '
Showing distribution of species in different depths (percentage by weight within each depth range)

1959-60
Month 3—8 fathoms 9—15 fathorms 16 (athoms & above
i _

N e M P ey Mo T Ml Pt mevtes Mot T Ml T hocmer
Novemher .  94-8 5-2 . .. 558 279 162 . .. 83 12:5 796
December . 884 03  11:06 03 ., . 19 60-4 57 321 ., . .. 71-4 286
January . 59-2 2.4 328 56 e L5 15 61T 292 .. .. . .. . .
February . 828 98 128 35 . 02 496 %61 141 ., . . .. .
March . 89 02 124 03 0.2 . 58 629 300 13 ., . . .
April . 772 14 202 143 . B9 42 - 435 435, .. - . . .
May . .. 681 38 195 122 02 133 2.9 798 09 2.9 .. - . .. .

1960-61

October 61 921 .. I8 .. . 645 331 . " .. 10070 . . ..
November 712 140 14-7 . . . 19:0  37°0 302 138 . .- . . .
December . 752 34 153 57 03 494 31 344 131 .. .. . . .
Janwaey . 806 16 91 85 01 168 4 187 626 1.4 . . . . .
February 886 40 74 . 394 03 39 573 . 14 1-1 805 63 107
March s 742 73 131 53 0.1 488 46 416 - 50 . . . .
April . 93 1.6 63 04 062 591 38 368 “w 03 - " - - .
May 787 80 106 '3 04 378 146 460 04 03 . . . .
June g1-3 G4 61 - 20-1 51-7 281 - . .e .. - .o . ..

6:2
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Fig. 10, Modal size distribution of M. dobsoni.
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POPULATION CHARACTERISTIGS

Monthly size fre zuency modal distribution for cach spcmcs in the ﬁshery for the season
1958-59 through 1962-68 are given in Figs. 10-13. Plotted serially for all th€ Years under ob
. servation and fitted with smooth curves the size disiribution modes can be seer, in the case
ofall the spcr:les, to traceéach brood from its recruitment to its disappearance &om the fishery.
Each curve is more or lgss typically sigmoid deScrIblrg the population growth in size. From the
curves the inter-relatio. ships of successivc b.oods seem to be sufficiently cl!:ar. However,
slight variations in the fitted lines do pose a question regarding their causes.; Perhaps part
of this variation could he attributed to samplirg error, disproportiorate afallablllty and
differential growth of sexes, most probably the latter. It may also probably; be duc to the
continuous spaw.ing astivity throughout th> year - by most of the species as observed by Goerge
(1962).

K .,1

In the case of alk the species the O-year class is recruited into the fisheyy in very small
nunibers. The first and second year classes support thefishery in consecutive ‘years and then
disappear. The O-year class ¢ontribution to the fishery being very little in each'year the fishery
is sustained by two year clssses the first year class from the sprevious years brood, and the second
year class from the bropd previous to that. Thus a brgod which.comes into thf fishery can be
easily traced to its disappearance. The second year classes gentrally enter {lje fishery in the
carlier half of the seasqn and the fi st year class makes their appearance in the latter half
(Figs. 10-13). In the cage of P, indicus the third year class also seem to be repnesﬁ:r ted in certain
years (1958-50 and 1960-61 seasons) as indicated by the lesser modes ﬁtlmg intc the curves
(Fig. 12) at 193 and 198 mm during the middle of the season.

- GRO‘NTH AND AGE GOMPO:;ITION

M. dabsom.—-ln thc beginning vfthe season two modes areseen  in the lpngth frequency
distribution (Fig. 14}, at 66-70 mm and 101-105 mm in males and 76-80 mm and 116.120
mm in the- case of femgles, The higger mode is found to dlsappear from the picture within
the next one or two months, The mode at the smaller size group ¢ shows a gradual shifting
through the months to 86-90 mm and 101- 105nunrcspectwely in May-Junc thereby showing
a growth of 20 mm in males and 25 mm in females during the span of 6 to 7 months. The
same trend in the appeprance of the modes and the growth of the species is seen in all the
scasons. Menon and Raman (1961) has recorded the dominant mode in Ihe fishery of this
species 1n ‘the backwaters of Cochin as 46-50 min in May—June months., It is probably
this group after being b{ought out into the sea during the morsoon months that appears at
(670 mm and, 76-80 mm i the two sexes at the beginnirg of the off:shore fichery in the

- post-mo. soon period. @f cgurse this can be corfirmed orly by conductii § exter sive tagging
¢peva ior. Differential yateof growthidn sexes is clearly scen in thc sasc of this spec ics (Fig. 14)
as ¢bs wved by Menof] (3955) and George (1g61). ;

M. affinis. —In-thj: carlicr months of the season this specu‘:s is reprod serted by large
s'z d specime:.s with th§sdominant mode at 121~125 mm in malcs ar.d 136-140/mm in females.
By theend ofthcscason"‘Ma;‘I_une) these mode$ shifi (o 141-145 and 161-165 mm re:pectively,
A growth of 20 mm among” males and 25 mm"amo. g fumales is noticed” during the season,
Touwards the middle of the season the number of the large  sized specimens hecomes less and
the smaller sizes get recruited into the fishery. In February these smallcr 5]?‘?91{?-01‘#-_,-’:,!,12‘?;3.
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mode at 111-115mm. whichis seen shifting gradually towards the right (Fig. 15) in the subse.
quent months, This pattern of size distribution and growth during the scaspn appears to be
the same in all the seasons of observation, B Tmtial rate of growth in the twq sexes are noticed
in this species also, females growing faster

P. indicus.—In the case of this . s Ms also large sumcl spccu:ncns are represented in
the catches carly in the season when ¢he and year class dominates with thé dominant mode
at 161—165mm, for males and 171-+1y5mm. for females (Fig, 16). Theke. modes shift to
166—170mm. and 181—185mm. respeciively by February and then disappear, Simultane-
ously another mode representing the smaller size groups appear in February indicating the
recruitment from the next brood (ist year class) into the fishery (Fig. 16){ The mode is at
126—1gomm. for males and 141—i45mm. for females, A gradual shifting of these modes are
noticed in the subsequent months reac}urg 146—150mm. in the case of males and 1 56—160mm.
in the cas: of females in May thus showm # growth of 20mm, in males and y5mm. in the case
of femalcs during the period of four menths.. The trend of appearance of two stocks during
the seasoa and the recruitment of the kmaller size-groups and their growth.is. smkmgly similar
in all the scasons covered in the 'prcsont re'port The two sexes show differential rate of growth.

P. stylgfem —As seen in Flg,\ Iq., in November the dominant mode of this specics ig
81—8smm. in males and 86—gomm. in, females, These modes.gre noticed to shift gradually. -
to g6—100mm. and 106—I170mm rcsptctlvcly by the middle of t.ﬁ'ﬁ season in Fnbruary -March. -
The growth in the intervening pcnod ‘of 4 months works out to 15mm. for mates and 20mm,
for females, which compares quite:well with the other species mentioned abowc From the
figure it can be seen that smaller g'muﬂs of probably the next brood come to the fishery in
April-May. The pattern of the recmrtmcht of the age classes into the fghery is quite similar in
all the scasons. The rate of gmwth in fhc two sexes are dzﬂ’ercnt, the femalcs showing- fast

growth.

M. monoceros—The fishery for th1s species is mostly restricted to the months of Novem-
ber-December, especially November. In some years very small quantltlcs occur in the catches
in the months of February or pril, In every season: the catches in Nomnber—Deoember con-
sist of large sized specimens with modes varying from 125—130mm. fo 141—145mm. in the
case of males and 131—135mm. to 146—150mm. in the. case of females: '_I'hc catches in Feb-
ruary or in April-May when present is represented by dmaller sized specimens with mode
at 76—8omm. to ror—jogmm. evidently of subsequent brood. So the pattern of second
year classes appearing in the fishery earIy in the season and thbfﬁ‘rst year class being recruited
after the middle of the seasonis seen in the case of this species also, although growth could
not be traced due to lack of catches in some of the _intervening months,

SEX RATIO

Most of the species generally exhibit preponderance of females in thc catches during
most of the months with the exception of P. indicus.- In-the case of M. dobsoni data for the six
years show a higher percentage. of females in sqveral months, . In most ef the scasons towards
the end a reversal of sex dominance, it noticed; males Heing more: than females in May-June
months. In the inshore fishery of the species in this drea’ Menon (1957) observes the dominance
of females in larger sizes {the second year classes) and that of males in the smaller sizes (the
fiest year classes): ~The present dbsarvation is'quite In-agreement with thisin that in the carlier
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months when the second year classes dominate in the fishery it is the females which are in ex-
cess and in the end of the scason when the first year classes are recruited more into the
ﬁahcry it is the males which dominate, As suggested by Menon (op: cit.) these difference
in the sex ratie may be linked with the breeding movements of the species.

Y

Although net so pronounced as in M. dobsoni, M. affinis also shows more of the ferhale
in the catches over half the total number of months of observation. But the occurrence of this
phenomenon in the case of this specnes is so erratic that no definite poenclusmn can be
amved at. .

In P, siplifera Menon (op. git, ) rqcorded fernales far in excess of males only in vcry large
sized apcmmcns over 100mum, whereas in the saller groups  (less then 1bomm, sige} his
obscrvation is dominance of males. In the off-shore catches of the present study, hawever,
females are found to prcdommam the catches in most of the months, both when the la.rger
sizes as well as the smaller sizes are recruited into the fishery., Out of 99 months in which
data are availahle only g months ghow slightly higher percentage of males than that of femalcs
In all the other months female mrc@tage is higher,

P, indicus exhibit a sllghtly diffetent pattern in the nature of' sex ramo in thc cptehes.
I 21 out of 29 months of observation thyough the seasons males m‘in excess of fernales, Mcnon
(op. cit.) observes in the inshore: ﬁshery of this species in this area a higher- percentage of
fcmales in the sizes above 150mm. and in smaller specimens more of males. But i these ;
off-shore catches even when the very large sized specimens of the species are caught i in the -
early: months of the scason mal¢s are: predominant. . Fernale. peroentages are found to be !
higher than males only in a few months towards the latter haif and cl&e of the seasons whm’
only smaller sizes are recruited intp the ﬁshery, This may pmbahhr be due to large percenthge |
of females of the larger size group: mmrmg to atill deeper or otheg arens !'or mwujng actlvmcs
aqd never returning. .

t In the case of M. mommgmx:qoe;t of the mmtlu in whnchthcspecmismdlblca
lughcr percentage of fema.les {is noticed. ;-

MATURITY STUDIES AND BREEDING SEASON}

Mdo&:m—-!nthecaaeofmalesmallthemmthemt chuoqnmbutedby
mature specimens, the percentage of mature males being never Jessthan 87 {Table VII)
Mature and maturmg females occur in varying numbers throughgut the season so that it is
difficult to pin point a breeding penod for this species among the months of their occurrence.
However, the presence of spent specimens, whenever they are noticed in the catches, early in
the season and also a slightly higher percentage.of maturing and mature individuals of females
in the earlier months may he takgn as an indication of a peak in the breeding season at that
time namely November—February mgnths, - By the indirect ‘evidence of gecruitmept of
pastelarvac into the hackwaters of Cochin, George (1g62) has ohm'ved the species to breed
throughout the year with peak breeding in Novernber and June—Aug'utt Although Menon
(195t and 1955) has not mentioned year round breeding for the species the peak scasons
.ugguued therein is in agreement V\ﬂﬂl the preseq; obgewatim .
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TABLE VII . | ; o
sexes-of M. dobsoni duting the séasons 195960 to 1962-63

3

.“ Mlouth -\ :

P

‘Showing the matukity conditions of both

195960

+

Fomale .

" 1960.61

" Female, .

'Imnh'— Mature Impreg-

ture

ture

Fing

Imma- M.s,fu-: Ma'tl:re Siacn_t Imma-

ture

Mature Fmpre- linma- Matu-

‘gnated  -fure

ring :

'_ Mature Spent~

PO

Noycrrllbel]' . .
Janf-ﬁatv ‘.
April . .
May -

o

.

Nil

Nil

10-6 -

7-2

9-5 .
95 °

.Nil
Nt

100:0

" 106:0

90-0
-92.8

9N0-5
S90S

100-0

100-0

712-5
- <28+7
. 80-3

I
30-9

35-0
32:6
431
37:5
53-9
601
45-9
537

AB-8
49-3
42-2

50-0 .
60-0 .
50-0°

57-8
426

378 -

496
41-3

150
7-4
6-9
47
3-5

Nil

- Wil

Nil
Nil
Nil

© Nl
N
Nl

21-7
5.2
3-5
. Nil
' Nil
Nil
06

. 100-0
- 100-0

783
948
965

1000
"99.-4

- 33.6

5‘6_-8 - 446
5l
16-3
07
Nil
Nil
1:5

53-7
39-9-

74
29-7
50-0

Py

432
57,
705 -
63-6
777
74-2
24

+ 56-1

Nl
146,
12-3 ) 0-9

12-2-
1746

35-7 - Nit -
223 Nit '
197 Nt
CNit

3,
N

Nil

. 196162

1962-63

Nm%c_mlicr;. . .

December . -

January 0

February -,

Match™ 7.._-

April L

May., -, %,

0°7
- 0-3

0-5 )
i-5 .
- _|_‘25

Nil
1.7

0.8

‘925
! 29-5
L 379
" 247

5:1
3.1
619

37-2
29-4
27-1
20-8

535
53-7
.. 53-8
50-8

36-0 -

667
39-7

30-2
618

44-4

431
38.9
427

65

43

Nil

Nit -
- Nil
“Nil -
Nil..
Nit
Nil -

8.7
2-4

+8
69
12-9

12-2

44
Nil .

913
97-6.
95-2
93-1
871
87-8
. 95+6

‘46'6

769 . 289
2.7 440
320
21-0 .36-8
27-9 « 52-9

20-5- 631
C19-4 61-1 .
255 329

(678

‘392

59-9 -

-50-8

400
329

-35-6

L 12+4

646

33 Nl
168 Nil .
81 Nil

Nil

7-1 -
40
3:3  Nil
245 "

Nil -

Nil

Nil

0
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M. affinis.—In this species the maximum percentage of mature males are observed
in the early months of the season and a regular decrease in their numbers is noticed as the
scason advances. This is thg case with maturing, mature and impregnated females also
{Table VIII). From these it may be concluded that the active breedmg season is from Novem-
ber to February. .

P. indicus.—From the occurrence of mature males and maturing, mature and impre-
gnated females in the months in which data are available (Table IX) it may be inferred that this
species is breeding throughout the season with two peaks, one in December-January and the
other later in the season during May-June which is in agreement with the observations of
Panikkar and Menon (1955). Subrahmanian (1963), however, deduced by gonad index
studies the breeding activity of the species to be pronounced in March and May to September,
This difference may be brought about by the differences in ecologlcal factors and other
life conditions, his study being on the catches from the east coast.

P. stylifera.—The percentage figures of matu.ring and mature females show the maxi
mum in December during 1959-60 season with a regular decrease in their number in the subse-
quent months (Table X). This agrees Wlth. the observations of Menon (1953) and Gcosrge (1961).

But from the data for the following seasons it is dlﬂicult to dehncate any particular peak
period of brccdlng for the species.

M. monoceros.—Sarmples of the spccles were avallable only‘ during a few months every
cason and hence no definite conclusion regarding breeding period could be arrived at, with
the present data. During the monsoon cruises of the research vessel “Varuna” recently George
and George {1964) located a possible spawning ground for this species in the sand shelves at
the 50—060 metre depths off Cochin by collectmg a good quantity of potentlal breeders from
the area,

MOVEMENT :

Eatly in the season when fishing operations commence all the trawlers have to go.out
for fishing to greater depths, 36 metres and more because of the absence of prawns in the
usual trawling grounds, between 10 and 30 metres. This is probably because of-the effect
of upwelling as suggested by Banse {1959). According to him upwelling occurs all along the
Malabar coast. during the five months June to Octcber when the cold, badly aerated water
covers the shelf. Ramamirtham and Jayaraman (1960) have also observed the phenomenon
of upwelling in these waters during the monsoon period.  They, remark that * ‘except for a thin '
layer of 10 metres at the top the entire shelf is pervaded by cold {below 22°C), highly saline
and poorly oxygenated water”. According to them upwelling appears to practically " dis-
appear by the end of October. By November when normal conditions are restored prawns
begin to occur in shallower areas. The question arises as to where the prawns are ';noving
to during the upwelling period. According to Banse {op. cit.) during this time “either the
fishes (and prawns) are pressed against the shore or are migrating to docp waters, Mid water
life does no: seem to be maintained for a long period even if it occurs™.  Asregards M. dobsoné
the former seems to be true since it supports a very lucrative fishery durmg the mcnsoon months
in the mud bank formations in the inshore reglons near Coc}un Mepon (1955 & 1958) reports

14—1 MFRI,.Mand. /64 ' ' '



_ : TABLE VIII N
Showing the maturity conditions of both sexes of M. affinis during the seasons 1959-60 to 1962-63

67

1960-61

1959-60
Male Female Male Female
Month Imma- Mature Impre- Imma- Matwr- Mature Spent  Imma- Mature Impe- Imma- Maturing Mature Spent
ture gnated  ture ing ture gnated ture
November , 43.3 567 139 72-2  22-2 5-6 Nil 48-¢ 51-1  27-8 889 11-1 Nil Nil
December | 19-1 80-9 '20.8 81-7 15:0 3.3 Nil 30-8 69-2 506 -45-0 29-2 258 Nil Z
January 15-3 847 37-3 842 13-0 2-8  Nil 16-9  89-1 5-9 196 48.0 31-4 Nil E
February © 0.5 79-5 32-3  70-1 276 23 Nil 30-9 69-1 39-3 85 60-2 303 1.0 :
March 258 74-2 23-9 84-1 13-5 2-4 Wil 46-9  53-1  37-1 2-0 583  39-7 Nil ;‘%
April . 53-8 462 303 8¢9 12-1__ 3.0 Nil 79-1 209 19-7 12:2 345 333 Nil §
May . 746 224 133 847 153 Nil  Nil 75-2 248 155 30:2  60-3 95 Nil ;
- |
1961-62 1962-63 =
- &
Qctober 31-3 687 862 139 10-3 758 Nil 46-1  53-9  36-4 422 50-7 7-1 Nil =
November . 20-3 797 742 2-5 55-8  41-7 Nil- 40-8 592  46-2  26-9  64-1 9.0 Nil &
December . 19.0 810 26-7 15-1 358 481 Nil 16-0 840 212 463  46-9 68 Nil
January 18-3 817 594 17-7 760 63 Nil 212 98-8 19-4 161 742 9.7 Nil
Fef:.-ﬁa;y . 6)-2 398 20-6 197 630 123 Nil 26-7 733 243 375 528 9.7 Nil
March 71-3  28-7 29-0 393 517 9-0 Nil 817 183 66 813 175 1-2 Nt
April 33.3  16-7 - 81 595 32-4 81 Nil 95-1 49 7.8 82.2 1540 2.8 Nit
May . . a 93-9 -1 14 886 8.2 3.2 Nil 96-3 3.7 159 542 426 3.9 K
Juoe . Lo 987 1-3 Nil 10000 Nit Nl Nit . 903 97 5-3- 857 143  Nil N



TABLE IX
Showing the maturity conditions of both sexes of P. indicus during the seasons 1959-60 to 1962-63

. ' ‘ 1959-60 . 1960-61 :
. Malke ) Female Male Female
‘Month Imma- Matuie Impreg- Imma- Matur- Mature Spent  Imma- Mature Impreg- Imma- B_!atur- Matare Spent
. . ture nated ture  ing tufe nated  ture’  ing

November | . 7.1 929 Nil 750 25.0 Nil Wil Nil  100-0 3:3 803 64 3-3 Ni!
December . . | 26 974 Nil Nil 96:3 Nii - 3.7 Nil  100-0 125 249 563 188  Nil
Jamwary . . . 204 20-6  Nil 864 136 Ml Ni - Nl 160-0 . .. .. .. .
February . ., . 176 824 Nil 88-3  11-7 Nil Nil 364 636 Nil 235 455 255 5.5
Mareh . ., . 163 837 Nil 857 143 Nil  Nil 269 - 731  Nif Nil 641 320 3.9
Aprl. © L L. U888 612 Nl e47 135 1.8 N@ 167 833 Nil Nt 528 471 Nil
May . 90-0 1040 Nil  94.7 53 Nil Nil 13-0  87-0 Nil  68-2 203 1041 1-4

” 196162 _ . ' 1962-63
November . . . Nl 1000 2.3 s 750 194 Ni . . . L . .
Deeember .- . | 48 952 Nil - 334 333 333 Nil 26 974 Nit 222  6l-1 167 Nil
January-. | 2-8- 972 - Nt 31-1 359 33.0 Nil 58-0 420 Nil 100-0 Nil Nl Ni
February . 134 866 Nil 484 455 6-1 Nil 933 67 Nil 100-0 Nl Nl N#t
March .+ . 500 500 Nit 222 611 167 Nil e . . . . .
Apil. . . . . e, .. 282 71-8 Nil 209 694 97 Nil
May' . A hA e . T aa . ..’ . a . . - .. e .
Juue . L L, e e U 1007 8948 Nal 55.4 44-6  Nit Nl
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o TABLE X _
Showing the maturity conditions of both sexes of P. stylifera during the seasons 1959-60 to 1962-63

Male

1959-60

Female

Male

1960-61

Female

Month Imma- Maturel Impreg- Imma- Matur- Mature Spent Imma- Mature Impreg- Imma- Matur- Mature Spent

ture nated  ture ing : ture nated  ture ing '

November . " . . . . . .. Nil. 100-0 100-0 67-4 233 93 Nil-
December , 167  83%-3  100-0 Nil  66-7 333 Nil Nil 100-0 992 2t-4 59-5 19-1 Nil
Jaouary . . . . Nil . 100-0 .100-0 63-4 23.3 13-3 Nil Nil 100-6  100-0 8.3 66-7 25-0 Nil
February ., . Nil 100-6 100-0 60-0 30-0 10-0 Nil Nil 100-¢  100-0 Nil 645 355 Nil
March . . . Nil 100:0 100:0 62:2  30-5 7-3  Nil Nil 100-0  §00-0 2-3 744 233 Nil
April. . . . Nl 100.0 97.2 722 27-8 Nil Nil Nil 100-0 880 76-0 160 . B8-0 Nil
May . . . Nil 100-0 100-0 750 25-0 Nil Nil  15-0 85:0 966 17-4 66-7 159 Nil
June . . i1-8 882 933 79.5 20.5 Nil Nil . . . .- . ..

1961-62 1962-63

September . . 1-5 98.5 1000 75-4 246 Nil Nil 1-3  98.7 100:0 59-9 40-1 Nil  Nil
October . . . 5.1 94.9 95-4 701 22-0 7.6 Nil. 1-2 98-8 947 59-1 359 5-0 Nil
November . . . Nit 100-0 96-9 42-1 419  16-0 Nil 2:9 971 929 44.3  54-4 1-3  Nil

December ... . - -.- - Nil- 100-0 94-8 63-0 28.4 8.6 Nil 1-2 98-8 90-4 55-1 32-1 12-8 Wil
January . . . Nil 1000 91-7 . 47-5 58-3 4-2 Nil Nil  100-0  9I-7 417 50-0 8-3 Nil
Februaty . . . Nil 100-8 97-1 65-7 31-4 2.9 Nil Nil 100-0 100-0 30-8 53-8 154 Nil
March . . L, v 21 979 90-2.-47-5 - 49.2 3-3 Nil Nil 100-0 92-1 35-5 51-3 132 Nil
April, . . . 40 960 875 70-8 29.2 Nil  Nil ©2-3  97-7 924 59.7 336 67 Nil
May. . . . 144 856 81-0 760 215 2-5 Nil 77 92-3  94-4 237 556 16-7 Nil
June . o . . 11-8 892 81-00 760 21-5 2.5 Nil Nil 100-0 855 76-4 19.7 3.9 Nil

$6¥
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from this coast the occurrence of shoals mostly contributed by this species so close to the shore
as to make it possible for the fishermen to use the cast net for catching them. In the case
of the other species the fact that they are caught from comparatively deeper areas socn after
the monsoon and as the season advances they are fished in larger numbers from the shallower
regions may be taken as an indirect evidence of their movement to deeper waters during the
monsaon period. Alsc, the larger sizes of the second year classes of the different species at
this part of the season tend to show that these are not the stock moving out from the estuaries
and backwaters, The stock which comes cut from the nursery grounds {backwaters and
estuaries) appear in the fishery later in the season by February-March. Since they are not
recruited into the off-shore fishery immediately after their return from the backwaters it is
quite possible that they are confined to the very shallow inshore areas during this interval,
Further elucidation of the migratory movements of these prawns can only be done by carrymg
out intensive mark recovery experiments. :

"~ DISCUSSION

With the increased mechanised prawn fishing activities off this coast and the ever
increasing exploitation of prawns from these waters doubts have been raised in some quarters
regarding depletionary tendencies in total production and necessity for conservatory steps
tc be taken to ensure sustained production. One of the points raised is that there is a disturb-
ing tendency of a continuous decrease in the catch during the last five years. Taking the
combined operational results of the Government of India vessels and the vessels of the Tndo-
Norwegian Project operating off Cochin it is true that the 1962-6 season was less productive
when compared to 1961-62 seascn which was exceptionally productive, _S_ince the catch
per unit of effort does not show any continvous steep decline in the six years’ data given a
slight decrease in the catch per unit of effort may be due to natural fluctuations rather than
due to excessive fishing mortality. The fact that in previous year, viz., 1960-61, lesser catch °
per unit of effort was recorded when the fishing intensity was not as much as in the late
years as is evidenced by the minimum of total effort expended in that season also strengthen
this view. . . ) _

There has also been doubts that the size of the prawns caught by the trawlers is showing
a gradual decrease. The data presented early in this report clearly indicate that this is only
an appareat effect caused by the distribution pattern of the various species contributing to
a multispecies fishery and it need not be taken asdue to indiscriminate fishing. As presented
in the chapter on ‘Growth and Age composition’, in each species the bigger second year classes
come into the fishery in the early part of the season ard it is the amaller first year classes which
are recruited into the fishery in the latter half. This is true for ail the species concerned with
the cumulative cffect that the apparent size reduction as the season advances is the general
pattern. Added to this the fluctuation in abundance of the various species also contribute
to this phenomenon of reduction in size because it is the species which grow to larger sizes
that dominate the catches in the earlier part of the fishery and smaller species which gain
predominance during the latter part, In either case no deviation from the normal pattern
of species and size distribution is noticeable through the seasons.

Another factor which is relevant to the context is that the proportion of active breeders
is very low in the commercial catches as shown by detailed analysis of maturity condition,
of the prawns {ref. Tables VII to X). The percentage of mature specimens is always low and
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that of spent specimens still less. This means that the prawn breeding grourds are not at
all encroached upon by the present fishing effort. Since the spawnirg areas and nursery
grounds are not situated within the limits of the present area of exploitation the question of
protection of breeders and fry for conservation of stocks does not arise at this stage: - .

The slight decrease noticed in the total catch and the catch rate in 1962-63 can only
be due to natural! fluctuations in the fishery. In this connection a similay instance may be
pointed out from the Gulf of Mexico shrimp fishery, Kutkuhn (1960) attempting an analysis
of the fishable biomass and yield trends of the Senibel—Tortugas area in 1956 to 1959 roticed
a steadily declining trend in annual yield over these years despite a static experditure of
effort which according to him is a matter of some concern. But Eldred et 4l. (1961) examin-
ing the same data from 1951 through 1959 expresses the opivion that it “does show fluctuation
in abundance of the yicld from year to year, but, does not suggest to us an actual yearly decline
of the population”. According to them this is only due to deviation in annual yield from
the average size crop brought about by weather corditions and yearly sea temperature fluc-
tuations. As suggested by Lindner and Anderson {1956) and Racek (1959} fluctuations in
abunidance may also be caused by any one or more of a2 combination of factors such as temporary
geographic barriers preventing the shoals from reaching the fishing grounds in the conven-
tional season, unfavourable currents, scarcity of food, predation ircludirg carnibalism ard
unfavourable meteorological conditions. The important role of food in the distribution of
shrimp has been pointed out by Mistakidis (1957) and Williams (1958). The influence of
temperature, rainfzll and salinity on abundance of prawns has been studied by various authors
Gunter (1950) and Gunter and Hildebrand {1954) have shown a relationship between shrimp
abudance and rainfall in the Texas coast, Lindner and Anderson (op. cit.) stressed the
combined influence of salinity and temperature on the distribution of commercial shrimps in

.the Gulf of Mexico, In the words of Eldred et al “temperature variations provide yet another
ecological factor that can account for absolute and relative abundance of the three common
comrnercial shrimps.”

Racek (1959) studying the ofi-shore prawn fishery of the east coast of Australia which
is quite similar to that of the South west Coast of India recommended the abalition of a legal
minimum for prawns which was imposed earlier in fear of depletion in the fishery. Gunter
{1956) reviewing the shrimp fishery management programme of the Gulf of Mexico recommends
catching as much shrimp as fast as possible from the open sea. Takirg all these views into
consideration and in the light of the evaluation of the data presented earlier in this report
it is more or less clear that at present there is no alarming tendency towards depletion of stock
due to overfishing. However, limiting the fishing intensity in the areas exploited now may
sooner or later result in diminishing returns. But there is ample evidence as shown by the
results of some of the recent exploratory cruises and also the data collected during the biole-
gical studies in the past few years that the off-shore prawn stocks are capable of yielding a much -
higher catch than at present, provided the methods employed as well as exploratory initiative
are improved, With the increased exploitation close scientific study of the operations and
particularly of the catches will have to be continued in order to ensure that maximum  pro- '
duction is. attained without detrimental effects. '
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SUMMARY
Varwus aspects of the off-shore prawn fishery of Cochin based on the-catches of the vcssell
of the Deep Sea Fishirg Station and the Indo-Norwegian Project throvgh the seasors 1956-57
to 1g62-63 have been studied.

The total catch of prawns along with percentage ard catch per trawlir g Lour of prawn
or the various seasons arc presented and the trends in production discussed,

Tae catch composition, distribution of species in time as well as depth ard population
characteristics of the different species are described. Amorg the four major species composir g
the catches fluctuations in abundance exhibit the pattern of the larger  species dominating
the early part of the season and the smaller ones coming into significance in the latter part,
The depth-wise distribution of the species irdicates that 11 to 20 metre area is the most produe-
tive region with two concentrations in certain months viz. 12 to 15 metre ard 18 to 20 meire
regions, the former contributed by the species M. dobsoni acd the latter by M, ffinis ard P,
indicus. Length frequency studies of the different species through the seasors reveal that in
the case of all the species it is the large sizes of the second year classes which enter the fishery
early in the season and the smaller first year classes coming later in the season. The year
clagses entering the fishery show a certain amount of growth—15 to 25mm in the course of 4 to
6 moaths. Differential growth among the sexes is not:cccl in all tl'e species, female showing
faster rate of growth, ' -

In most of the species fcmales show a higher percentage of occurrerce in the catchcs
in most of the months. In P, indicus males are prcdominant in several’ ‘morths.

Maturity studies of the gonads show prolongcd breeding season for all the, species
with peak breeding activity gemerally in the earlier morths of tte season,

Seasonal ranvements of the prawns ard suspected depletionary terdency in production
are discussed. No alarming tendency of depletion caused by over exploitation is roticeahle
so far. However, the need for close watch and research on biclogy sldc by side with the m-
crcasmg cxplmtatlo'l is stressod.
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