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ABSTRACT

Some aspacts of the populailon characteristics of the prawn Parapenaecpsis
stylifera from 1962 in the Mangalore coast are presented. The fishery experienced
wide amnual variations with two peaks in general, the primary one duwring April-
May, the ancillary being doring November-December. Th: maximum susta.pable
yield is ocalculated to be 448 tonnes corresponding to an effort of approximately
32,000 boat days. The fishery was predominantly composed of size groups ranging
from 73 to 93 mm and 83tol13 mmamong males and females respectively. Recruit-
ment of smaller size groups was noticed mostly during November-Drecember and
March-April. The maximum number of broods that could be noticed in a season
wes six. Growth studies indicated that males and femalzs attain a length of 90/95
and 110/125 mm at the end of one and twp years respactively. In the case of
males, the late O-vear class predomdnated whereas in wespect of females, either
the late O-year or one-year ¢lass was found to be predominemt. The mean length
showed considerable annual variations which appear to be due to natural causes.
Females preponderated ia <IF the vyears except 1962-63. The averags annual
instantansous tate of mortality for fermales between one and two vear olds was
estimated fto be 428,

INTRODUCTION

In the earlier accounts, (Ramamurthy et al 1975 and 1978) the assess-
ment of resources of Metaperaeus affinis and M, dobsoni of the Mangalore coast
has been dealt with, Besides these species, Parapenacopsis stylifera is commer-
cially important in this area, constituting nearly a third of the prawn catch.
Though this is a medium-sized prawn, a great portion of the catch goes for
processing and hence is of economic value. Therefore, the present account re-
ports on the resuits of the investigations relating to the catch trends and certain
biological characteristics of P. stylifera over ten scasons from 1962 through 1971
to provide the necessary information for the management of the fishery.

Earlier studies on some aspects of the fishery and biology of this species
have been from other parts of the Indian coast (Menon 1953, George 1961,
George and Rao 1967, Mohamed 1967, George et al 1968, Rao 1972, Korup
and Rao 1974, Muthu et al 1978 and Kagwade 1980).
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MATERIAL AND METHODS

Data on the catch and biological details were collected from the trawl
landings according to the methods described by the author (loc.cit.). Trawl
fishing remained usually suspended during June-August owing to inclement
weather. Occasionally, P. stylifera occurred in the catches of indigenous gear
(shore-seine, boat-seine and cast net) at Ullal and Baikampady (near Mangalore)
during July-September which has been taken into consideration for length fre-
quency, sex ratio and maturity studies,

CATCH AND EFFORT

Though trawling commenced in September in some years this species
remained scarce till October. In certains years, trawling was continued even in
June, however the catch return was poor. The indigenous gear landed P. styli-
fera during July-September but not in appreciable quantities. George et al (1968)
attributed the poor catch of P. sfylifera during June-October from the inshore
regions of Kerala to migration of prawns into the deeper zones as a result of
physico-chemical disturbances brought about by the monsoon and upwelling.

The fishery at Mangalore indicated comsiderable fluctuations during the
years as well as within the seasons (Table 1), The landings varied from 131.0
tonnes during 1963-64 to 767.1 tonnes during 1971-72, whereas the catch return
per boat day ranged from 6.9 kg. during 1970-71 to 31.9 kg. during 1965-66.
The fishery appeared to exhibit two peaks within the season, The primary peak
occurred during April-May and the ancillary one during November-December.
However, during 1963-64 and 1966-70, the best catch was recorded in January-
February.

From the data on CPUE and effort, the estimates of ¢ and b obtained by
the method of least squares are as follows:-

a = 27.835 b = —432

Accordingly the estimate of MSY is 448 tonnes corresponding to an effort of
approximately 32000 boat days (Fig. 1).

LENGTH FREQUENCY

The length frequency distribution (in 5 mm group intervals) of males
and females is represented in figs. 2-5, in terms of percentages based on catch
in numbers per boat day. The year classes 1961-71 are designed according to
the alphabetical order, The fishery was predominatly composed of size groups
73-93 mm and 83-113 mm in respect of males and females respectively. Entry
of emaller size groups was noticed twice - during November-December and

March-April. _ | 2



TasLE 1. Catch of P. stylifera in tonnes and caich per effort in kg. (in parenthesis) by the trawlers at Mangalore,
(NF=No Fishing) .

63-64

Months 62-63 64-65 65-66 . 66-67 6768 68-69 69-70 70-71 71-72 Average
September NF* — N.F.* N.F.* N.E.#* N.F. —_— N.F. 14.96 —_ 1.50
(38.8) (8.7)

October —_— 0.28 .05 —— NF. 526 —_— o —_ _ 0.56
(6.1} (1.0) {214 (0.7}

November 3,95 2.90 0.44 10.06 7.75 40,22 53,73 2.36 2500 £9.19 23.56
{15.2) (4.6) (L.y (14.3) (14.8) (26.6) £20.6) 2.2) {10.9) (27.8) (17.8)

December 815 3161 2.84 19,93 34,00 93.82 43.67 30.53 7.81 50.07 32.24
(7.6)  (20.5) (2.6) (18.8) {19.5) (33.2) (15.7) (20.5) (3.2) (16.8) (17.4)

January 31.54  34.12 1.64 40.47 13.31 79.08 105.93 37.83 12.69 19.47 37.61
(27.7) {369 (1.6) 231 (6.8) (30.9) (26.5) (20.0} {4.1) (8.6) (18.2)

February 2182 25325 3375 73.16 4763 56.60 63.78 74.52 6.66 2429 4275
(19.8)  (32.9) (34.4) (40.0) {24.6) (21.%) (19.6) (30.9) (3.6) (10.0) (22.2)

March 3162 1509 28.86 55.41 17.82 45,55 34.66 13.31 59.70 147.29 4493
276)  (179) (22.4) (26.7) (6.2) (17.1) (7.1) (3.8) {15.1) (45.6) (17.0)

Apri 34.63 16.60 68.80 66.16 13.63 26.94 44.09 5911 36.16 182.76 54.89
(68.3) (25.0) (59.4) (32.1) (5.7) (11.1) (12.1) (13.5) (5.4) (36.1) (18.9)

May 8.55 513 56.04 78.20 27.51 98.84 5323 9.72 29.59 22395 5908
{25.1)  (10.1) (56.6) (59.2) (16.0) (35.2) {22.6) {5.0) {8.6) (51.3y (29.7)

Jone N.F. N.F. N.F. N.F. (0.14 6.91 NF. N.F N.F. 30.09 k%)
(4.0) (34.3) (94.0) (66.9)

Total 14031 13098 19242 34339 161.79 45322 39909 22738 192.57 767.11 300.83
(25.0) (24.00 (27.5) (31.9) (12.3) (253)  .(164) (13.1) (6.9) (28.3) (19.2)

% in the prawn

catch 18.8 28.0 33.3 32.2 20.9 476 24.3 34.5 19.3 471 311
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FIG. 1. Yield curve for P. stylifera.

Rac (1968) found that this species breeds throughout the year with
peaks during December, June-August and October. During the present study
also, several broods were encountered in the catches (Fig. 2-5). The maximum
mumber of broods that could be recognised in a season was six. The growth
pattern was not uniform as could be expected due to the variable nature of eco-
logical factors. Taking into account the spawning season (vide infra) it is rea-
sonable to consider that among males, the brood D6 (73 mm) of September
1965, a product of proceeding year’s spawning, attained a length of 88 mm in
December 1965 which is one year old. The mode G2 (43 mm) of November
1967 a product of the same year’s spawning, grows to 103 mm in Apeil 1969
when it is in the second year of its life. The brood H2 (58 mm) of April 1969
appears to attain a length of 88 mm in November 1969 during the first year of
its life, In the case of females, it would be seen that the brood b4 (53 mm) of
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FIG. 3. Length frequency of P. stylifera during 1965-68.
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FIG. 4. Length frequency of P. stylifern during 1968-70.

Jannary 1963, a product of previous year's spawning, grows to 93 mm in Octo-
ber 1963 during the first year of its life. The mode g1 (73 mm) of November
1967 reaches a size of 123 mm in November 1968 during the second year. A
stmilar pattern of progression is discernible in respect of broods such as eb, i2,
j5 and j6. It would, therefore, appear that the males and females of P. stylifera
attain a length of 90/95 and 110/125 mm respectively during the first and
second year of their life.

Based on the monthly progression of various modes, the following para-
meters were obtained by applying Von Bertalanffy’s equation.

Lo 113.8 mm 132.7 mm
k 0.16 0.11
t, 2.87 , 1.49

The size at different ages has also been estimated and is given in Table
2 together with the average size at the respective ages. These values were found
to be more or less similar and thus confirm the length attained at different ages
mentioned eatlier, The differential growth in sexes is also evident from these
values. Kurup and Rao (1974) observed that the estimated size for males and
females was 91/98 and 117/123 mm at the end of one and two years

respectively.
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FIG. 5. Length frequency of P. stvlifera during 1970-72.

AGE COMPOSITION

The abundance of age groups (catch/boat day in numbers) during the
different years, according to sexes, is given in Table 3. It is apparent that the
fishery in respect of males was constituted by the late O-year class throughout.
In the case of females, it was observed that during 1964-65 and 1966-67 one
year class predominated whereas in the remaining years the jate O-year class
was dominant.

MEAN LENGTH

The values of mean length for the different years are given in Table 4.
During 1963-64, 1966-67 and 1970-71 when the fishery was poor the mean
length of males and females varied from 80.5 to 83.4 mm and 87.9 to 95.3 mm
respectively, whereas, when the fishery was a success as in 1965-66, 1967-68
and 1971-72, the corresponding valoes were 79.2 to 85.4 mm and 93.1-96.2
mm, Since the mean length did not bear any relation to the fluctuations of the
fishery, it appeared that the changes in mean length were only due to natural
variations,



TasLE 2A. Estimated size (in mm) of P. stylifera at different age.

Male Female
Age in months Estimated size Average size Estimated size Average size
(from Table below) (From Table below)
12 874 85.2 909 89.5
18 ’ 1037 103.0 1111 108.0
24 109.9 _— 121.8 —_—

TaBLe 2B. Estimated age in months at various sizes, from the monthly progression of modes.

Male

Average
size (mm) 430 — — 580630 63.0 736 786 B1.3 852 891 938 963 980 1005 103.0 — 1030 — — 1005

Estimated
age in :
months 3 4 5 6 7 8 ¢ 10 11 12 13 14 15 16 17 18 1% 20 21 22 23

Female
Average
sze {mm) 430 — 530 594 655 684 726 807 845 89.5 941 9.8 1001 IDI.8 1074 1080 111.6 1147 1197

Estimated
age in
months 3 4 5 .3 7 8 9 10 11 12 13 14 15 16 17 13 19 20 21
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TasLe 3. Abundance of age groups and mortality rate.

MALE FEMALE

. 3E ZF Tep 3E 2 zE 3y, 28
$ 52 52 z-8 £. EX 58 5Ef g8
~ 28 »I =3 s% 5z 3 288 Sw
£ Ty &% 22 93 T§ 42T =3

1962-63 2939 165 —— —— 1900 683 ——
1963-64 3414 251 — —— 2201 1778 —— @
1964-65 1161 341 —— —— 872 1856 46  3.65
1965-66 -2242 670 —— —— 2637 1030 10 522
1966-67 842 164 —— ~— 727 7190 1 693
1967-68 1633 7 —  —— 1685 1664 19 3.72
1968-69 1203 127 —— —— 1018 1006 I 50t
1969-70 804 50 9 264 883 905 24 373
1970-71 560 45 — —— 401 413 ——  —
171-72 3341 232 —— —— 2441 1915 76 170
Average 4.28

TABLE 4. Mean Length (in mm ) of P. stylifera,

—

Year  1962- 1963- 1964- 1965- 1966- 1967- 1968- 1969- 1970- 1971-
63 64 65 66 67 68 69 70 71 72

Male 809 809 853 848 834 854 824 8l.6 806 792
Female 879 913 993 962 953 959 951 968 939 931

TABLE 5. Sex distribution of P, stylifera (Male in percentage),

Momh/

Year Sept QOct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Annual
196263 —— —— 389 433 484 604 719 488 4461 — — —— 546
196364 —— 492 604 520 483 422 457 400 466 — 544 —— 474
1964-65 —— —— 474 603 219 380 313 310 403 — —— 417 357
1965-66 318 54.1 376 335 390 619 519 312 324 —— —— —— 441
196667 —— —— 322 464 437 374 560 371 345 — — —— 398
1967-68 —— 289 444 545 410 390 449 361 203 —— —— —— 400
1968-68 —— —— 207 409 390 474 572 442 300 — — —— 395
1969-70 16.1 —— 37.7 262 420 356 343 120 346 — —— —— 315
1970-71 48.1 —— 289 57.6 385 415 404 418 482 —— —— 466 426
1971-72 —— —— 486 T30 411 4982 344 273 474 610 — —— 46
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TABLE 6. Monthwise occurrence of mature females (in percemtage) during the
diffrent years.

Sept  Oct Nov Dec Jdan Feb Mar Apr Mav Jfun  Julv

Aug
196263 — —— —— Nil 00 176 227 491 456
196364 —— 300 200 300 195 170 210 276 307 — Ni} —
1964465 —— —— 195 518 278 182 378 276 307 — —— 7.1
1965-66 13.3 Nil 221 :13.0 14.1 241 130 207 211
196667 ——= —e 419 106 180 322 333 367 453 —— —— —
1967-68 —- 440 140 6.4 1.7 158 343 333 259 e e ——
196869 —— —— 143 (87 160 220 220 285 3§57 — —— ——
1969-70 161 —— 465 363 215 167 313 306 122 — —m —
1970-71 Nil —— 280 228 143 164 3507 411 3570 — —M —o
1911.72 —— — 27 108 278 3313 94 250 84 — —— Ni

SEx RATIO AND MATURITY

The proportion of sexes based on the estimated members during the
different seasons is given in TableS. Females were preponderating in all the years
except 1962-63. The monthwise distribution of sexes indicated that males were
more during December and March in a few years weheras females predominated
in all the other months in most of the years. George and Rao (1967) noticed

differential sex ratio in the Cochin area suggestive of segregated sex movements
for breeding.

Mature females were present in almost all the months (Table 6), thereby
indicating the year-round breeding as noticed by Rao (1968). Percentage of
mature females was high during November-December and April-May, which
represented the peak period of breeding activity. The smallest mature female
measured 71 mm during the present study. Kagwade (1980) recorded 76 mm
as the minimum size of mature females and 105.5 mm as the size at which
50% of the female population attains maturity in the Bombay waters.

MoORALITY RATE

Since the O-year class was not fully represented in the fishery, the total
instantaneous rate of morality could be calculated only between one and two
year olds. The estimated values varied considerably from year to vear {Table
3). It was of interest to note that among males, the second year group was absent
except during 1969-70 when the mortality rate was estimated to be 2.64. For
females, the average annual instantaneous mortality rate was calculated to be
4.28.
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