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Assessment of allowable catches and exploitation state of marine fishery
resources in Pakistani coastal waters
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Abstract: According to the catch statistics data during 1950-2015, we applied a Catch-MSY model to estimate the allowable
catches and maximum sustainable yields (MSY's) for 24 commercial fish groups and total allowable catch (TAC) in Pakistani coastal
waters. Results show that MSY and TAC in Pakistani coastal waters were 40.53x10" t and 36.47x10" t, respectively. The total
catches in 2015 were less than MSY, suggesting that the fisheries are not overfished. The MSY results show that eight fish groups
(cobia, Barracudas, Groupers, Butterfishes, common dolphinfish, dorab wolf-herring, crevalle jack and largehead hairtail) have been
overfished at present since the catches in 2015 exceeded MSY. At present, the marine fishery resources in Pakistani coastal waters
are fully exploited. Most commercial fish groups are overfished or recovering after collapse and their development potential is relat-
ively small. It is recommended to exploit oceanic fishery resources such as Sthenoteuthis oualaniensis in Arabian Sea in future fisher-

ies development.
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Fig.1 Statistic data of marine fisheries catches in Pakistani
waters from 1950 to 2016
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Tab.1 Catch data series and prior distribution for fish groups in stock assessment
Heu 434 prior distribution
Fr el
fish group data series TUERE IR TR EKE LA PRI K
r first year B;/k final year B,/k
22 Anchovies 1988—2015 [0.6, 1.5] [0.5,0.9] [0.01, 0.4]
#i72% Barracudas 1978—2015 [0.05,0.5] [0.5,0.9] [0.3,0.7]
1548 Formio niger 1962—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
#i82% Butterfishes 1985—2015 [0.2,1] [0.5,0.9] [0.3,0.7]
5% Carangids 1962—2015 [0.2, 1] [0.5,0.9] [0.01, 0.4]
AW 48 Rachycentron canadum 1962—2015 [0.05,0.5] [0.5,0.9] [0.3,0.7]
itk Coryphaena hippurus 1983—2015 [0.6, 1.5] [0.5,0.9] [0.3,0.7]
A a2 Croakers 1954—2015 [0.2,1] [0.5,0.9] [0.3,0.7]
5144 Chirocentrus dorab 1971—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
A BEAG S Groupers 1962—2015 [0.05, 0.5] [0.5,0.9] [0.3,0.7]
A1 Grunts 1962—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
KSk/ND T £ Sardinella longiceps 1950—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
2 Caranx hippos 1981—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
HHFA Trichiurus lepturus 1980—2015 [0.05,0.5] [0.5,0.9] [0.01, 0.4]
FREUHET 8 Lutianus argentimaculatus 1962—2015 [0.05,0.5] [0.5,0.9] [0.01, 0.4]
2% Mullets 1970—2015 [0.2,1] [0.5,0.9] [0.01, 0.4]
RIS Scomberomorus commerson 1950—2015 [0.2, 1] [0.5, 0.9] [0.3,0.7]
W48 Muraenesox cinereus 1978—2015 [0.05, 0.5] [0.5,0.9] [0.01, 0.4]
fi#2 Porgies 1970—2015 [0.2, 1] [0.5,0.9] [0.01,0.4]
%% Rays 1962—2015 [0.05,0.5] [0.5,0.9] [0.01, 0.4]
Y Arius thalassinus 1950—2015 [0.05,0.5] [0.5,0.9] [0.01, 0.4]
44k #1125 Threadfin breams 1985—2015 [0.2, 1] [0.5,0.9] [0.01, 0.4]
2 Tonguefishes 1950—2015 [02,1] [0.5,0.9] [0.01, 0.4]
K Megalaspis cordyla 1987—2015 [0.2,1] [0.5,0.9] [0.3,0.7]

[1. 32930 X [H]

Note: Square brackets represent uniform distributions.
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Fig.2 Model outputs for fisheries in Pakistani waters with » of [0.6, 1.5]

a. catch history from 1950 to 2015 with MSY estimation (solid line) + 2SD (dash line); b. prior uniform distribution of 7k, and the black dots are pos-
terior combinations; c. the relationship between In(r) and In(k) with geometric mean MSY (solid line) + 2SD (dash line);
d~f. posterior densities of , kK and MSY
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Tab.2 Estimated MSY and allowable catch under four prior levels of intrinsic rate of increase for marine fisheries in Pakistani waters

PG 25 assessment result

B KR 4 A

prior of intrinsic rate of increase PEUEHRR BRTHEE7k/10" ¢ E2lor
r MSY allowable catch
[0.6, 1.5] 0.976 (CV=0.31) 40.88 (CV=0.023) 36.79
[0.4,1.5] 0.637 (CV=0.37) 40.30 (CV=0.027) 36.27
[0.4,1.7] 0.654 (CV=0.39) 40.13 (CV=0.026) 36.11
[0.6,1.7] 0.905 (CV=0.28) 40.80 (CV=0.022) 36.72

IE: CV.ZBRFRH

Note: CV. coefficient of variation
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Tab.3 Assessment results of 24 important commercial fish groups in Pakistani waters
e NERK R KA 10" ¢ A0 20154F 4 4/10't
fish group r MSY allowable catch catch in 2015
22 Anchovies 0.73 14.37 (0.09) 12.93 6.45
#72% Barracudas 0.26 4.46 (0.12) 4.01 6.69
548 Formio niger 0.26 2.91(0.13) 2.62 229
B2 Butterfishes 0.54 4.37(0.08) 3.93 4.93
%2 Carangids 0.28 10.09 (0.06) 9.08 2.61
FW . Rachycentron canadum 0.22 2.31(0.03) 2.08 3.89
itk Coryphaena hippurus 0.85 3.58 (0.07) 3.22 4.61
AT f62% Croakers 0.41 18.77 (0.11) 16.89 16.16
F 144 Chirocentrus dorab 0.26 2.68 (0.13) 2.41 278
AP Groupers 0.20 11.46 (0.17) 10.31 15.98
1812 Grunts 0.30 4.84 (0.09) 436 4.01
K/ T 44 Sardinella longiceps 0.38 35.98 (0.13) 3238 27.78
& Caranx hippos 0.32 6.70 (0.05) 6.03 7.32
P10 Trichiurus lepturus 0.26 12.46 (0.06) 11.21 12.66
RS Lutianus argentimaculatus 0.13 1.56 (0.03) 1.40 1.26
fifi2 Mullets 0.29 9.82 (0.09) 8.84 9.53
[RS8 Scomberomorus commerson 0.52 9.89 (0.18) 8.90 9.79
548 Muraenesox cinereus 0.14 3.16 (0.21) 2.84 2.76
{2 Porgies 0.29 2.90 (0.14) 2.61 1.96
#7245 Rays 0.11 13.92 (0.03) 12.53 4.72
T Arius thalassinus 0.33 21.57 (0.22) 19.41 19.29
42k f62 Threadfin breams 0.35 5.06 (0.08) 455 2.89
T2 Tonguefishes 0.30 1.42 (0.09) 1.28 1.12
KH 1 Megalaspis cordyla 0.47 3.75 (0.10) 3.38 3.63

I S ANERRICVHE

Note: Value in brackets are coefficient of variations.
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Fig.3 Ratios of catch in 2015 to MSY for 24 important commercial fish groups in Pakistani waters
Dash line represent that the ratio is equal to 1.
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Fig.4 Statistical catches and estimated MSY's of threadfin breams, rays, anchovies and carangids fisheries in Pakistani waters

Solid lines are average values and dash lines are 95% confidence intervals.
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