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Tab.1 the value and uncertainty of growth parameters used in simulation study

A€ 7KF uncertainty
¥ parameter ZHAVIIEE initial value
A B C

a? 0.000 011 4
b% 3.0042

0.05 0.1 0.2
ad 0.000 011 6
b3 3.0154
L9 216.4(mm) 0.10 0.15 0.2
L3 186.6(mm)
KQ 0.015(d-™")
K3 0.018(d™)
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Tab. 2 Simulation scenarios for testing the impact of lethal factors and copulation time on stocking Chinese shrimp

314 RARFET/d YygE T /d! Wt fr/d? ISP R ACRAET/d! A8 Til/d

scenario M, My Mp My Mc M
1 0.0397 0.0024 0 0.0035 0.05 5 Oct
2 0.0211 0.0017 0 0.0028 0.03 5 Oct
3 0.0575 0.0035 0.000 02 0.0043 0.07 15 Oct
4 0.0211 0.0024 0 0.0035 0.05 5 Oct
5 0.0575 0.0024 0 0.0035 0.05 5 Oct
6 0.0397 0.0017 0 0.0035 0.05 5 Oct
7 0.0397 0.0035 0 0.0035 0.05 5 Oct
8 0.0397 0.0024 0.000 02 0.0035 0.05 5 Oct
9 0.0397 0.0024 0 0.0028 0.05 5 Oct
10 0.0397 0.0024 0 0.0043 0.05 5 Oct
11 0.0397 0.0024 0 0.0035 0.03 5 Oct
12 0.0397 0.0024 0 0.0035 0.07 5 Oct
13 0.0397 0.0024 0 0.0035 0.05 15 Oct

99 2 71 B8 IR R Bl AF IR T Al A Fppp Y 4
fH.

T BE R IR AR 350 5 4 KA KB B
(AT 52 PEKSF R (8 Fappl G0 TR AFAE, 40T A
B KPR A )22 2 2 )G IR

2 HEiH

2.1 RTERERXBIREABPRE YPRIF M
S VR IE T, T4 i SR O 9 U 5
FF58 | A7 5 SR BRI TR AR A R BT
B T M A 4y B A 10,195, 1.01817.672
(£3), HEm-EE L, 75 RAIE TR KAt
PIMaIn 179.75%, /K a8 0 T 8.52%, 1E4H
WA BET A K B B30 T 2.12%, 1= KP4 08

D 13.25%, TERC B LT S K I B b T
0.01%, 7EAEVE £ 50 T AR K V- 3 T
2.05%, /KRR T 2.30%. i iP5 FESE
T A 2 B RN & A st ) %o S B2 AL 9 VR A
FERTCH MR, 57 45 A, B T8I W T B A
et R SR T BRI U AR o AR A 2SR AR TR K
S BN T 6.38%M11.15%, i 7K Sk 43 551 08
15.36%F10.98%, TEZC AT H U Bf (A 4E f5 10
dI 7K B 43 36 1 4.01%F12.13%, 244 FhIE T
K-SR FAR K, H 38 R AE T I 4f B [R] 452 i
ORI NP NN XA I AR X3 W AN 1
S5 I B AT I B TR SR A R RN BT B RO
W AR 4338 i1 14.38% . 24.88%F117.28%, 4%
FRFET K E AL TRk, HARIET: LA i
[B) 2 BL A1 T, O A B A R B R AR A

*3 FAHITBENBRRREREERBPERNNENERRRRFEEMRITBUBRERE
Tab.3 BPR at the beginning and end of fishing and accumulated YPR at the end of fishing

15/ scenario

1 2 3

4 5 6 7 8 9 10 11 12 13

THATHT LB IR AR BPR
YA BAGR R SRR BPR, 1018

R AR IR A Ace YPR,, 7.672 8.42

1.117 0.931 1.04

7.019 7.835 7.423 7.671 7.83

10.195 11.189 9.327 10.412 9.864 10.194 10.405 9.961 10.195 10.195 10.195 11.661 8.816

0.985 1.018 1.039 0.995 1.083 0.964 1.059 1.272 0.833

7.496 7.76  7.597 7.835 8.998 6.569

http://www.scxuebao.cn



54

TR JE, 45 U TR U A X SR T A SR AL Bl B A W 2 5 7 R T Y ek A TR A

725

S AT 4 R A O O R R A R R T
PO T AR R A B 2 13.53% . 18.16% Al
14.38%.
22 HTEARKERFTHEMENENESE
REENEm

XF A L T IR 2R A [R] K SE- 41 1 13 el 1
32 FAF I 45 F YPRAE U AT F o I F o O A B
EGIAFAEAHEWRIEL T, &FETH
A [ TR BE R o FIE, (FRG B AT W 0
PRSI (R 4), 13FMETE TAGE M F (HA T
0.058~0.555, F,, (65 T2.876~3.240. 5% 1FffF
AW ES % S HE R, &858 W DYE
BIRGFAAE, HF . MFy  BIDIE M2 REKR,
Fooo 025 5 2B 16.60%, F, 11255 250
E A 2] T 53.70%,. S5EKAXSEGIA3FK
AT E X Y =S S BE . TP S R
PR AN —(585), HidhFy W93 (E 16 A R A 5E 1
ORI 22 SRR, B IR & KT Fo B EE
SR 2RI R E K 3,528, Fog I . K
Frax M F o [0 A B M R E R — R 7K
T BASTRAN E HEIK O8], F o FF ] A5
FRERHBR, FraZS RN T24.99%~
48.48%, TMF, 285 REUNT392.15%~630.28%:

3 TR

Y PRAGE FUAE Sy il A6 2 3 3R A7 el T 5 1)
WHF Bz —, HOE MR T AR R T 2
FN A — 2 BT TR . YPRA A E 2 FH ok
W92 22 41 iy 20 30l 9% U5 RE A2 Bl AR Y A AR
— LA B SR A A B ] B, 3 e AR
fE—E Al SRR 7 B O — AR T A AR R 4
JIT BB HE A 7 B AR A AR B X AR —
AR, AR IE S TR I R L A7 IS A b
FRIRAF IS AT EE , 35 FH R R Y PRASE LA S0 Ik
o ] B OGE HRRE A BE R AR S A, IR E AR
B B 0 R A o SR Y, A AR B T ReMRAE K
SRR AR 22 SRR, BERLAEN
R (B BN S AN 238 FH A 1 25 4 Y PRASE 78U 1) b 22 45
PF o B, SR/l AR 8 %) 16 &6 4 25U A
2 AT 5 B R] S B P I A DG &5 SR AR IR 25 5
Wi, A BIF 53X A5E 400N 8] 91 B 64T n (n=100)35 41,
SRR N[ R A N =7 sl 1 QR R
b A U T I B G R AR R R AR S A, R
R 38 A 1) sk 20 ek [ B A7 5 L P R 1E 2 S 8GR
06 SR B3 45 SR s Ak AR A A 5

B B [ SRAET- MG BSE T4, R MR
Hh ] B G IR R R R R A AR T

R4 ETDBHENERAENENESERRERHRIT

Tab. 4 Difference index for F,; and F,,,, estimated for set simulation data

15 scenario

1 2 3 4 5 6 7 8 9 10 11 12 13
BIEZ % R Foax 3.240 2.925 3.045 3.034 3.100 3.007 2967 2960 3.113 2876 3.091 3.028 3.172
H#x2% 5 Fy 0.555 0.154 0260 0257 0357 0257 0.158 0.158 0357 0.058 0353 0260 0.456
BESE SN ERRY DI-Fry 0 972 —6.03 -638 -433 -7.19 -844 865 -3.93 -1126 —46 656 -2.10
Hir2% M Z R R DI-Fy 0 ~7225 -53.18 -53.67 -35.8 -53.75 -71.56 -71.58 -35.75 -89.51 -36.39 -53.14 -17.91

F*5 ETFFRETHHEMK TN F, FF,. S 2 51
Tab.5 Key statistics for summarizing 100 set of Fy; and F,,,, estimated
RHE kT For P
uncertainty  PME POIE S%AMAIE 9% ERAN%  BE P S%A i 9s%arhidt BRAR%

mean median 5% quartile 95% quartile Ccv mean median 5% quartile 95% quartile (0%
A 0.555 0.0582 0.055 0.560 392.15 3.240 2.896 2.588 3.735 48.48
B 0.158 0.0584 0.0553 0.062 630.28 2.963 2.900 2.547 3.244 24.99
C 0.357 0.0583 0.0552 0.064 47776 3.118 2.897 2.568 3.450 39.62
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Fig.1 BPR and acc. YPR at the different levels of mortality factors
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Impacts of mortality factors and uncertainty on the population and
biological reference points in stock Chinese shrimp fishery

XU Hailong"?, CHEN Xinjun'", CHEN Yong’, GU Dexian', QIAO Xiuting’

(1. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China;
2. Department of Fishery Sciences, Tianjin Agricultural University,
Tianjin Key Laboratory of Aqua-ecology and Aquaculture, Tianjin 300384, China;
3. School of Marine Sciences, University of Maine, Maine 04469, USA;
4. Tianjin Fishery Institute, Tianjin 300171, China)

Abstract: In order to evaluate the factors affecting the yield of released fishery resources and impact of their
uncertainty on the amount of resources and catch, as well as on biological reference points (F,,,x and Fy ), The
uncertainty was introduced into the parameters about growth and mortality, and based on the developed yield per
recruit (YPR) model, and the dynamics of released Chinese shrimp was simulated, and difference index was
applied to evaluate the difference between based scenario and other scenarios. Four factors influencing mortality,
i.e., environment change, predation, intake sea water and illegal fishing, were shown to have similar influence on
resource biomass. They had greater impacts on resource reduction when the mortality was high. At the same
mating death rate, the impact on catch quantity was greater when the mating occurred earlier. Contrast to scenario
1, when four factors influencing mortality are at low level and the mating death occurred later, the BPR at the
beginning and end of fishing, and accumulated YPR at the end of fishing increased by 14.38%, 24.88% and
17.28%, respectively. In the absence of uncertainty, the level of mortality factors occurring before fishing did not
impact the biological reference points; after the introduction of uncertainty to mortality factors and the parameters
in length-weight relationship, as well as VBGF, although F|, | and F,,,, did not display the certain specific trend
with the uncertainty increasing, they were possibly underestimated when the age-structure YPR model was used.
And the effects of introduced uncertainty on the mean and median of biological reference points are different, the
mean and median of F,,,,, and the median of F, ; did not change obviously with the uncertainty, and the max mean
of F; is 3.52 times the min mean. Additionally, the C.V. F; is between 392.15% and 630.28% at the three levels
of uncertainty, and then the C.V. F,, is from 24.99% to 48.48% under the same conditions. So, the better
technigues were applied to improve the effect of stock Chinese shrimp fishery, and the impact of mating must be
taken into consideration in formalating the fishing strategy. Compared with mean of BRP, the median has an
advantage in resisting disturbance of uncertainty introduced into mortality and parameters of VBGF when stock

assessment was made.
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