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‘INTRODUCTION

* With the prog:esswe mtmducmn of mechamsed ﬁshiug during the last
decade and a half, the prawn fishery at Mnngnlore on the southwest coast regis-
tered a substantial increase, Prawns, almost exclusively com;:oseﬂ of various
---spm of penaeids, -form about 35% of the trawl catch. Though the average

annual landing of M. offinis is about 110 tonnes constituting only one-nineth of
---themwncmh thisspmnotmemempmmsmugmwstonhrge
_aizeandisothighexportvalue .

In an earlier account (Ramamurthy 1972) the mportance of the trawl
ﬂsbemoftheMmsdoremkuheenhxghlighted. The vesults. of the in-
‘vestigations on the catch trends mdcertmnpopulaﬁonchmctemticsofld
affinis avet ten years from 1962 through 1971 have been - presented in this
‘paper.. ’I‘hebmnmcaoibl aﬁmoccumnginthemshorewatersofcmcut
have been reported by Subs m. €1963), .Mchamed (1965) and George
_.etd {1968) havededtwithmeaspeetofﬂaeb:dogyotthls species from the
'_:'Bombay and Cochin vmets mwﬁvdy _ _
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MATERIAL AND METHODS

The samples for this study were collected from the trawlers which make
daily-fishing trips vsually from 05.00 to 14.00 hrs. The fishing season generally
commences from October and closes early in June with' the onset of monsoon.
A coastal belt up to about 22-m depth is fished by the trawlers. The prawns were
generally sorted out from fish before landing. Twice a week, 10-20% of the
boats were randomly sampled for estimation of catch, specieswise composition
by weight, and for length-frequency and maturity studies. The total catch of
each species for the observed day (Yd) was estimated as:

N . '
Yd = . ® Yi

where N = the total number of units operated,
n = the number of observed units
and Yi = the yeild of the i-thunit.

The catch of various species on the observed days was estimated by
summing up the daily totals. The monthly data pertaining to the total number
of fishing trips (g) and the prawn catch (all species) were obtained by the
courtesy of the Department of Fisheries, Karnataka, The monthwise contribution
of M. affinis (Y, ) was calculated on the basis of the summed-up daily totals

in relation to the other species of prawns, Since the information on the number
and duration of hauls was not available, the catch per unit of effort has been

Y
expressed in terms of fishing trips and was calculated as Tm

The estimation of prawns in numbers in a particular length group (I14)
in each sampling day was determined as

1.
Si
where I = the number of prawns in a particular longth group of the sample
and 8; = the sample weight.

The monthly total (Im) in various size groups was calgulated as

Y
Ip = ﬁ?z 14
The catch per wnit of effort in numbers was expressed as
_15 _
8

Males and females were separated and lcngth measurements (tip of the
rostrum to the tip of the teleon ) taken. :
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The mean length (T ) during the season was calculated as
Zj Ei NlJ IJ
SR 5 5>3.
Where Nij = the estln:_lated mumbets in the i-th month,
and_lj = the mean length of the j-th size group.
The condition of tﬁe gonads and the number of impregnated females

were noted and the data for each month were pooled and their percentage
calculated

CATCH AND EFFORT

The fishery showed wide fluctuations in abﬁndam:e annually as well as
within the year (Table 1). Though trawling commenced in September in some
years, this species appeared in the catches only from November. In certain years

TasLe 1. Monthly catch of M. affinis in tonnes and catch per effort in kg.
(in parenthesis) at Mangalore during different years.

Ave-
Month *82.63 '63-64 '61-65 '65-66. '66-67 67-68 63"-68 69°-70 '70-71 '71-72 rage

September No fishing Nil - N2 Fishinge——— Nil No fishing Nil  Nil Nil
Qctober -do- -do- Nl Nil Nofishing Nil -do- Ni} -do- ~do- Nil

November 13,36 037 003 024 229 563 7438 178 015 Nit 982
' - (51.6) (0.6) (T1) (0.3) (44 (A7) (28.5) (16) (0.06) (0.74)

December 5160 30.19 006 44.64 6857 11.56 850 3037 035 825 2545
(48.1) (28.2) (Q.1) (42.1) (39.7) (4.1) (3.1) (204) (0.1} (2.7) 13.72

January 1090 1598 079 12.50 4835 7.52 3360 143 Nil Nt 1311
19.3) (17.2) (D.B) (7.3) (247) (3.0) (8.3) (08) (6.35)

February 431 1231 036 1311 4448 744 2028 128 030 Nil 1041
(3.9) (161) (0.4) (7.2) (229) (2.8) 6.2) (0.5) (0.3) (5.42)

March 2037 2017 611 706 1831 2428 3214 2485 497 483 16.31
(17.8) (23.9) (4.7) (34) (63) (9.1) (6.6} (7.2) (1.3) (1.5) 6.18

April 3543 2624 1138 6.84 18.0% 2685 2227 33,72 13.74 564 2002
(69.8) (39.6) (9.8) (3.3) (7.6) (1L1) (6.0) (7.7) (2.1) (L1) 6.58

May - 89¢ 274 097 1540 13.02 4192 4555 2030 505 316 1570
(26.2) (54) (1.0) (11.6) (7.6) (149) (193) (104) (14) (0.7) 7.90

June No fishing —— 026 4.0 No fiishing 0.0% 0.43

TOTAL 144.94 108,00 19,70 99.79 213,71 129.20 236.72 113,73 24,76 2197 111.25
(25.8) (19.8) (2.8) (9.2) (162) (7.2 (%7 (6.6) (0.9) (08) 710

% in the '

prawn catch 187 234 34 93 275 136 145 173 25 _123._ 1.8
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trawling .was continved. even in June but. these efforts yielded poor return.
Indigenous gear viz., shoreseine and cast-net operated  during July-August also
brought negligible quantltles George et al (1968) attributed the poor fishery
during June-September in the inshore areas of Kerala coast 1o the moving away
of prawns into the deeper zones as a result, of upwellmg The fishery at Manga-
lore had two peaks — a primary onc durmg November-December and a second-
ary during April-May, However, during 1964-65 the fishery was poor in No-
vember-December. During 1966-67 the fishery showed a gradual decline after the
peak landings in December. The 1968-69 ‘season was far better as oompared to
the ‘other seasons and was characterised by four intermittent peaks,

To study the trend of the fishery over the years the catch and catch per
effort are plotted against effort in Fig. 1. The smoothed lines are drawn visually
through the points’ (Gulland 1972). The catch and catch per effort showed an
overill decline with the increasing fishing effort. The data gathered during
1972-73 slso indicated that the fishery continued-to be poor (the estimated catch
and catch per unit of effort being 29.6 tonnes and 1.0 kg respectively)., It is
seen from the figure that the maximum sustainable yield is about 150 tonnes and
the fishing effort required to harvest this is 12,000 boat days (fishing trips)
approximately per season, i.e., about 60 boats calculated on the basis of an
average 200 fishing days, -These values have ihowever. their own limitations.

LBNGTH quancv

_ Flgures 2 & 3 present the length-frequency dlstnbution of males and
females seperately,. The percentages are based on CPUE in numbers. The year
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classes of 1961-71 are designated according to “the- alphabetical order. ‘The
fishery during: November:Febniary was generally composed of size groups above .
120 ‘mm. From MarchjApril smaller dize groups (70 mm onwards) were: seen
to enter the fishery. These observations support George ¢t al'(1968) who- stated
tlm Iﬁg pnwns mcwe Ihoreward durmg October-hnuary and small pmms

..Aoem-dms to: Rm (1988} M aﬂ’im has & pmt.racted ;p;wning penod
with. the possibility of more:than one spawning peak. During the present study
.ghecntryotsemalbmpdsintuﬂwﬁshery (Figs 2-& 3) lends: further evidence.
to this view. The maximym number of broods that could ‘be noticed in & season
was four. The pattern of growth is not identical during. the. differsnt years as
enuld Be expected because of the vanous ecological factors. Taking into account

FRECUENCY IN PERCENTASE

'"unsm MM

90, 2.7 Iawhmtuenwdu aﬁnbdurhslm:'
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of the spawning season and various broods, it is reasonable to consider that the
93-mm size group of February 1963, which is the product of the previous year’s
spawning, grows to 138 mm in December 1963, i.e., during the second year of
life. The 78-mm size group of March 1964 attains a length of 148 mm in May
1966, i.e., during the third year of life. Similarly in the case of females it will be '
seen that the 98-mm size group of February 1963, a product of 1962 spawning,
reach a length of 143 mm in April 1964 during the second year of life and 168
mm in May 1965 during the next year. The progression of other broods also
follows similar pattern. From these, it would appear that the males and females
of M. affinis attain a length of 95, 140 and 150 mm and 100, 145 and 170 mm
during the first, second and third year of their life, respectively. '
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. F16..3.  Length frequency of M. affinis during 1968-72,
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Von Brtala.nﬁys -eiation was apphed and L, K and t were estimated
and their values are given below: .

‘Males Females
L, = 1743 188.0
K - 0.07 0,06
t - 1.7 0.17

° _
Based on these values the sizes attained at age ome, two and three have been
calculated and are given in Table 2, The average size attained af the respective ages
is. also shown. These values were more or less similar. It can therefore be con-
cluded that the males and females of M. affinis reach a length of about 95, 140
and 160 mm and 100, 145 and 170 mm at the end of 1, 2 and 3 years respect-
ively. The maximum size recorded in the catch for males and females was 152
and 172 mm respectively during: the present study. The différential growth in
sexes is also evident. Based on the size-frequency distribution, Subrahmanyam
(1963) ‘estimated that the males grow to 105, 135 and 155 min and females to
115, 155 and 175 mm respectively during the first, second and third year of
their life. Mohamed (1965) coudsidered that the 71-90-mm group which is 9-10
months old attains a length of 120 mm at the end of one year. However, the
rate of growth is usually known to slow down with the advancing age and hence
the 120-mm group lmght well represent individuals Whlch are more than 15
months old. .
TABLE 2. Estimated size (in mm) of M. affinis at different ages.

I

Age in months : Males . Females
. Estimated size Aversge size Estimated size Average size
(from Table %) . . (from Table 6)
12 o 895 . . 930 L 956 1016
24 1T 1355 ' 143.0 144.6

PR

3_6 1585 .. — e | 1 A 1T Y

AGB Coupmmn

Table 3 represents the age dlstrlbutlon of the catch, SCIWise, ‘based on
CPUE in numbers, from which it is apparent that the fishery was constituted
primarily by one-year olds. The two-year olds aiso contributed to a certain
extent. The O-year class' was represented Well in the catches only in some years
(1966 67 and 1967»68) _ :

Mm Lanam

The values of mean size for"the ‘various. years for- males md ifenialea are:
given.in Table 4, When the fishery failed during 1964-65,:1970-71 and 1974572
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the mean:iength of miales and females ranged from 105.3 to- 124.4 mm and

110.2 to 141.9 mm respectively. During 1966-67 and 1968-69 when the fishery

was at its peak the corrcspogding values were 114.5-117.3 mm and 123.3-125.1

mm. Thus the variations in the mean length do not appear to bear any relation .
to the fluctuations in the fishery. Therefore, the changes in the average size may

represent only the natural ﬂuctuatlons.

TABLE 3. Abundance of age graups and martaiity rate.

Males e " Females

- Quyear lyear - 2year - Morulity' O year lyear  2year Mortality
o) 1Y @) log ¢ —

(nn) (“1) (ng) ) 1033._.;‘_.

2

Year - - (upto95 (96140 (141-160 - {uptoIOU (101-145 (146-170
- J-mm) omm) 0 mm) < -mm) mm) mm)

196263 ... 3 - 6%0 17 - 9 644 129 —
196366 5 . S 82 207 38 608 236 3,30
1964-65 . 3 a4 6 444 | — T4 26 314
196566 . .13 . 260 23 064 - 32 282 34077
1966-67. 87 601 7 .68 94 491 T2 . 136
196768 58 256 1 639 128 340 28 286
1968-69 28 399 1 3.14 21 298 84 138 -
1969-70 -~ 216 - 1. 598 - 29 . 31 2325
vien, 2 W, = = . 23 18 3 433
1971.72 3 37 — —_ 4 % 1. 313
Average = — — 376 - = - = —_ 2.50

TABLE 4. : ;Mean Ieng}h..(:‘n mm) of M. affinis dun‘ug different season&.

‘.62_-.63_‘.'53.»64,,. "E4-68 '65-66 = (66T 6768 *68-69_ '69-70 . '70-71 772

Males 1184 1243 1244 1248 1173 1077 1145 1175 1053 1102
Females 1324 1332 1419 1292 1233 1137 1281 1283 1131 1168

SEx Com'osmon AND MATUBITY

The proportions of sex based on CPUE in numbers are shown in Table-
5. Females were in excess of males except during 1966-67 and 1968-69, It is
interesting to note in this context that these two fishing seasons were exception-
ally gobd. Subrahmanyam (1963) and George er-al (1963) also observed pre-
dominancé of females in ! the catches. ‘However; :George and Rao: (1965}
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ooncluded tlmt the variations of the sex ratio were" ndt mg:mﬁca.nt. thereby
suggesting abscnce of any ‘segregated movements, As seen fromthe estimates of
total instantaneous moerta}ny, it'is apparent that the malcs have a higher rate of
mortality. _ .

TasLe 5. ‘Sex ratio o? M. aﬁms ) _
196263 ‘6360 'Gh§S  '6566 CG-E7 6768 6869 670 RN

Males 460. 404 339 4600 510 390 522 454 416 476
Fwalu-uo 590 ﬁl 5400 490 610 478 546:524 524

o Table 6 shows the monthly distribution of mattmty and - mpregnatlon in
percentages among females in’ the different -years, The frcquency of mature
fernales and impregnated ones in the different length groups is shown in Table 7.
The. data presented are based on the examination of 3800 specimens from
random samples. Mature a5 well as unpregnated females occurred almost
thronghout the season, their percentage being high in the earlier part i.e., during
November-Jannary. - Spent females were met with in rare numbers during
Ianuary—March. These: observations suggest a protracted brecding period extend-
ing from November-March in conformity with those of Rao (1968). Mohamed
(1965) observed ycaz!-rouud breeding with intense activity durmg December- -
February and JunevAugust in the Bombay waters,

~ The smallest' mature male and female measured 93 mm and 98 mm
rcspocﬂvely dunng the. present study. Mature females and their impregnation
were rare in specimens less than 100 mm long (Table 7). The data on maturity
(matoring and mature)  in’relation to the length groups for all the seasons are
-pooled and presented in Fig 4, It seems that the length at first maturity is 116

. l-ﬂﬂ'l’ﬂ L] MM

FIG 4 Siu at first maturity of M. affinis.

mm. It is of interest ‘to mte thut while Submhmanyam ( 1963) recorded 122
mm as the smailest mature: iemale, Rao (!968) emmatcd the mlmmum size at
ﬁrstmmﬁtyasssémm’“ _
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TABLE 6, MomHy percentage of malure amd impregnated females during diﬂere.nt-. years.

November December Tanvary February March Apﬁl May

Year -

- Mature Tmpre~ Mature Impre. Mataure Impre- Mature Impre- Mature Impre- Matu.‘l_e.": Mature Impres

g o~ gnated - . gnated - gnated goated gnated gnated - gnated
1962.63 607 360 508 523 ~ 558 315 146 170 663 486 391 . 414 . 351 205
1963-64 21 500 425 600 633 437 333 309 252 340 '7.'_0 o3s3 osa ss.i
1964-65 213 470 . — — 170 160 280 710 220 67.0 219 437 120 340
1965-66 —  — 182 77 125 350 28 444 74 411 -  — - -
1966-67 570 570 118 407 216 327 203 250 267 Sl — 1M1 38 99
1967-68 ~ 300 67 457 109 171 250 333 75 25 -~ 35 54 400
. 1968-69 a5 37 333 400 154 261 111 167 53 522 158 . 40 — 80
1969-70 372 325 277 250 138 155 97 286 123 415 32 500 189 75
1970-71 —  — 100 350 — - 235 350 28 86 -12._0-;; 69 Y —
1971712 S — - - - - - — o1 75 200 — 17 50




TaBLE 7. Percemtage of mature and impregnated females in different length grouﬁs.

Lensth groups in mm.

Yo Below 90 91-100  101-110 111-120 121-130 131-140 141-150 151-160 160-170

R 3 T ., 3 . R P B |

EEEE B A B O SN
196263 — —  — — 400 125 420 212 370 320 444 426 585 413 S8 588 384 357
196364 — — 214 143 145 312 247 333 250 460 330 423 400 425 414 600 265 . 47.0
196465 — — — — 167 167 60 370 162 325 236 456 146 667 230 615 357 714
196566 — — — — — — 1Ll 444 154 423 130 478 28 SO0 63 437 —
196667 — —. — — 22 33 . 1L1 300 151 341 236 356 194 420 200 417 SO0 400
196768 —~ — — 125 — 104 66 258 28 440 01 377 140 340 200 240 273 182
196869 — — — — 31 60 100 225 1_3.3. 162 513 395 337 415 250 428 429 285
196970 — — — — - 190 131 243 225 287 140 386 374 224 333 333 400 400
197071 — —. — — — 143 330 . 167 182 91 159 250 80 184 — 250 — 167
97192 — — — — — 136 88 — 50 — 125 — —~ — 200 - -
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MORTALITY RATE

Since the O-year class was not fully represented in the fishery, the instan-
tancous rate of fishing mortality was calculated between one- and two-year olds.
The estimated values varied considerably from year to year (Table 3). How-
ever, the values for males were higher. The average annual instantaneous
mortality rate was estimated to be 3.76 for males and 2.50 for females between
the first and second year.
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