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Tab.1 The CPUE and catch data of Illex argentinus

Y gk ht Catch /(10* PREAA
gy PG IUTD e gk
Year i ARk

China mainland Total

Standard

CPUE /(v/d)

2000 9.3130 98.458 9 -

2001 9.350 0 75.0452 11.698 7
2002 8.543 6 54.040 6 6.586 9
2003 9.600 0 50.362 4 8.080 0
2004 1.340 0 17.998 1 2.9398
2005 4.100 0 29.1517 5.2872
2006 10.400 0 70.426 3 16.400 0
2007 20.762 6 95.504 4 30.719 9
2008 19.718 7 83.793 5 26.289 7
2009 6.140 0 26.1227 7.246 4
2010 3.500 0 18.996 7 3.3377
2011 1.301 0 20.486 9 6.284 4
2012 7.800 0 34.062 2 7.066 7
2013 10.800 0 52.540 2 4.950 3
2014 33.600 0 86.286 7 13.917 0

1.2 CPUE ir#4k

il FHEE T 25 18] A S 9 GLM AR TR X il A
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(b) HURM:HE Sensitivity analysis scheme
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Fig.2 Marginal posterior probability distributions (up) and density (low) under scenario

of prior uniform distribution evaluated as single population
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Fig.3 The relationship of Illex argentines

reference points from 2001 to 2014
evaluated as single population
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Tab.2 Summary statistics for the estimated BPRs evaluated as single population
B s PE s sagpm st S0%sMis 759 sMii 97. 5% Sk
Scheme Parameters Mean deviation 2.5% quantile 25% quantile 50% quantile 75% quantile 97.5% quantile
r 0.902 0. 141 0. 626 0.812 0. 900 0.997 1. 166
K 350.0 0.308 349. 4 349.8 350.0 350.2 350. 6
iy = q 0. 030 0. 006 0.019 0. 026 0. 030 0. 034 0. 041
Standard By 175.0 0. 156 174.7 174.9 175.0 175. 1 175.3
scheme MSY 78.9 12.315 54.9 71.0 78.8 87.3 102.2
Fo 0. 406 0. 063 0. 282 0. 365 0. 405 0. 449 0.525
Frsy 0.451 0.070 0.313 0.406 0.450 0.499 0.583
r 0. 892 0. 140 0. 624 0.798 0. 895 0.983 1. 175
K 350.0 0.315 349. 4 349.8 350.0 350.2 350. 6
LC TS q 0.032 0.033 0.003 0. 006 0.017 0. 049 0. 124
S;’:Zty‘::‘ Bysy 175.0 0. 160 174.7 174.9 175.0 175.1 175.3
ccheme mSY 78.0 12.252 54.7 69.8 78.3 86.0 102.7
Fo, 0. 401 0. 063 0. 281 0.359 0.403 0. 442 0.529
Fysy 0.446 0.070 0.312 0.399 0.448 0.492 0.588
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Tab.3 Summary statistics for the estimated index for management and risk analysis as single population
2024 BRiRAE 2024 ki
S ek Biomass Catch of B/ Booos/ P(Bypy > P( By > P( By <
Scheme Harvest of 2024/ 2024/ By K Byis) 0.5K) 0.125K)
(10* 1) (10* 1)

0 350.0 0.0 2.000 1.000 0.971 0.999 0.000
0.1 310.1 31.0 1.772 0.886 0.971 0.999 0.000
0.2 270.2 81.1 1.544 0.772 0.035 0.999 0.000
HeEN % 0.3 230.3 69.1 1.316 0.658 0.028 0.977 0.000
Standard 0.4 190.8 76.3 1.090 0.545 0.028 0.770 0.000
scheme 0.5 152.2 76.1 0.870 0.435 0.028 0.257 0.002
0.6 115.3 69.2 0.659 0.329 0.028 0.011 0.024
0.7 81.7 57.2 0.467 0.233 0.028 0.000 0.137
0.8 52.9 42.3 0.302 0.151 0.028 0.000 0.435
0 302.6 0.0 1.729 0. 865 0.984 0.995 0.004
0.1 267.9 26.8 1.531 0.765 0.984 0.995 0.004
0.2 233.1 69.9 1.332 0. 666 0.984 0.995 0.004
AR 03 198.4 59.5 1.134 0.567 0.078 0.757 0.004
5:;‘:;‘:? 0.4 164.0 65.6 0.937 0.468 0.030 0.095 0.004
scheme 0.5 130.2 65.1 0.744 0.372 0.014 0.001 0.004
0.6 98.1 58.9 0.561 0.280 0.011 0.000 0.059
0.7 68.9 48.2 0.394 0.197 0.011 0.000 0.212
0.8 44.1 35.3 0.252 0.126 0.011 0.000 0.585
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Fig.4 Marginal posterior probability distributions (up) and density (low) under scenario

of prior uniform distribution evaluated as meta-population , a is meta-population

of north of 44°S, b is meta-population of south of 44°S
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Tab.4 Summary statistics for the estimated BPRs evaluated as meta-population
i 24 i JRRE g sastim 25w sMiE SO% M TSUAMIEL 97.5% Mk
Location Parameters Mean deviation 2.5% quantile 25% quantile 50% quantile 75% quantile 97.5% quantile
r 0. 897 0. 148 0. 605 0. 795 0. 898 1. 001 1.185
K 104. 982 0. 308 104. 400 104. 800 105. 000 105. 200 105. 600
44°8 Pt q 0. 030 0. 006 0.019 0. 026 0. 030 0. 034 0.042
North of Bysy 52.492 0. 153 52. 180 52.390 52. 490 52.590 52. 800
44°5 MSY 23.553 3.889 15. 900 20. 900 23.560 26.310 31.130
Fo, 0. 404 0. 067 0.272 0.358 0. 404 0. 451 0.533
Fysy 0.449 0.074 0.303 0.398 0.449 0.501 0.593
r 0. 897 0. 148 0. 605 0. 795 0. 898 1. 001 1.185
K 244,982 0. 308 244. 400 244. 800 245. 000 245.200 245. 600
44°8 17 q 0. 030 0. 006 0.019 0. 026 0. 030 0. 034 0. 042
South of Bysy 122. 491 0. 156 122.200 122. 400 122. 500 122. 600 122. 800
44°3 MSY 54.961 9.071 37.126 48.745 54.975 61.360 72.592
Fo. 0. 404 0. 067 0.272 0.358 0. 404 0. 451 0.533
Fysy 0.449 0.074 0.303 0.398 0.449 0.501 0.593
x5 EEMEARTHEERBEIXEE S FER
Tab.5 Summary statistics for the estimated index for management and risk analysis as meta-population
2024 YR 2024 gk
s e e Biomass Catch Boy/ Bogos/ P( By > P( By > P( By, <
Location Harvest of 2024/ of 2024/ Bysy K Boois ) 0.5K) 0.125K)
(10* v) (10* 1)
0 104.989 0 2.000 1.000 0.964 0.999 0
0.1 92.954 9.295 1.771 0.885 0.964 0.999 0
0.2 80.925 24.277 1.542 0.771 0.044 0.998 0
44°S DL 0.3 68.925 20.677 1.313 0.657 0.036 0.982 0
North 0.4 57.028 22.811 1.086 0.543 0.035 0.749 0
of 44°S 0.5 45.400 22.700 0.865 0.432 0.035 0.241 0.001
0.6 34.340 20.604 0.654 0.327 0.035 0.016 0.025
0.7 24.275 16.992 0.462 0.231 0.035 0 0. 140
0.8 15.682 12.546 0.299 0.149 0.035 0 0.438
0 244.984 0 2.000 1.000 0.964 0.999 0
0.1 216.902 21.690 1.771 0.885 0.964 0.999 0
0.2 188.832 56.650 1.542 0.771 0.044 0.998 0
44°8 17 0.3 160. 832 48.250 1.313 0.657 0.036 0.982 0
South 0.4 133.073 53.229 1.086 0.543 0.035 0.748 0
of 44°S 0.5 105. 941 52.970 0.865 0.432 0.035 0.244 0.001
0.6 80.132 48.079 0.654 0.327 0.035 0.016 0.025
0.7 56. 646 39. 652 0.462 0.231 0.035 0 0.140
0.8 36.596 29.277 0.299 0.149 0.035 0 0.438
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Stock assessment and management for metapopulation of Illex argentinus

LI Na', CHEN Xinjun'***°  JIN Yue'

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China; 2. Key Laboratory of Oceanic Fisheries
Exploration, Ministry of Agriculture and Rural Affairs, Shanghai 201306, China; 3. National Engineering Research Center for
Oceanic Fisheries, Shanghai 201306, China; 4. Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources,
Ministry of Education, Shanghai 201306, China; 5. Scientific Observing and Experimental Station of Oceanic Fishery
Resources, Ministry of Agriculture and Rural Affairs, Shanghai 201306 )

Abstract; Stock assessment and management strategy evaluation of Illex argentinus was made based on
metapopulation. Single population is the basic hypothesis for the present fishery stock assessment. However,
resources are usually composed of several populations and communicate with each other, which can form
metapopulation. In this paper, the abundance of I. argentinus is assessed based on Bayesian statistical
Schaefer model with single population and metapopulation. The results showed that year capture data and
resource abundance index could provide sufficient information for Bayesian stock assessment model. The
estimated maximum sustainable yield is similar to prediction value of model parameters for both single
population and metapopulation. Catch mortality is lower than F|  for single population, while catch mortality

is higher than F

mortality. Decision analysis showed that the abundance could keep at sustainable level under single population

lim

i Tor south metapopulation. Abundance recovers to good condition with decreased catch
and metapopulation with yield rate at 0. 3. Yield rate should be set between 0.2 and 0. 3 for conservative
strategy, where the sustainable catch is around 0. 8 million tons.

Key words: Illex argentinus; metapopulation; Bayesian Schaefer model; stock assessment; management

strategy
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