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Tab.1 Parameters and uncertainty used in simulation study

24 ZHIIGE AN E KT
parameters initial value of parameter uncertainty
H4&KHKKZSH Parameters about growth

a® 0.000 011 4 op=0.05
b 3.004 2

ad 0.000 011 6

b3 3.0154

L,,/mm 2164 6,=0.10
L& /mm 186.6

KQ/d! 0.015

K3/d! 0.018

to/d 25

SRS Parameters about mortality

FARFETZ/d " abrupt mortality 0.0397 0.05
4#)/d”" intake mortality 0.0024 0.05

4 f/d " prey mortality 0 0.05
AR%3H#5/d " illegal fishing mortality 0.0035 0.05

% FEFET2/d " mating mortality 0.05 0.05

2 JRACURI 7] start time of copulation
%% B Fp4:) 18]/d duration of copulation 8

T K ¥l S8 Parameters about fishing

T A /em size of releasing shrimp 1
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45 8] end time for fishing 10A31H
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Fig.1 Trend of M from the different evaluation methods

The figure (b) is the component enclosed by red dashed line in figure (a).
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Comparison of two empirical estimates of natural mortality for Chinese shrimp

XU Hailong"?, CHEN Yong”’, CHEN Xinjun’, GU Dexian!, ZHOU Wenli’

(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, USA4;
4. Tianjin Fishery Institute, Tianjin 300221, China)

Abstract: Chinese shrimp (Fenneropenaeus chinensis) in stocking program was used an example, to illustrate the
uncertainty associated with empirically estimated natural mortality on the dynamics and structure of fish
populations. Two empirical formulas based on the growth parameters were used to estimate the natural mortality
rates which were then compared to the natural mortality estimated based on catch data. The differences in three
natural mortalities over time and their impacts on sex ratio were evaluated. Our analyses showed that estimation
methods could greatly affect the estimation of natural mortality. Although the mating mortality was included in the
natural mortality obtained based on the catch data (Ye et al., 1987), the M of young fish has been underestimated
at early releasing stages. The M was overestimated with the empirical formula proposed by Chen & Watanabe
(1989), and the sex ratio was 4.44 [ 1 at the end of one-year old China shrimp. The M was underestimated at the
early releasing and overestimated at the steadily growth stage with the Gislason’s method, and the sex ratio was
2.22 1 at the same time. At the beginning and end of fishing, the amounts of resources and catches based on Ye
et al method were over 2.42 and 2.87 times the amounts estimated using the Gislason’s empirical formula, and
about 76.25 and 102.50 times of the values estimated with Chen and Watanabe’s method. These data suggest that
the empirical methods selected to estimate the natural mortality need to be based on the most rigorous criterion,
and when calculating the natural mortality gender-specifically by empirical methods, sex parameter should be
included to ensure that the results are biologically meaningful.
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