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A performance comparison of stock density estimation of Larimichthys
polyactis In the East China Sea using different nodels
based on bottom trawl surwvey

YUAN Xingwei, YAN Liping, LIU Zunlei, CHENG Jahua
( Key Lab. of East China Sea & Oceanic Fishery Resources Exploitation and Utilization, Ministry of Agriculture; East China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Shanghai 200090, China)

Abstract Estimation of average catch per unit effort ( CPUE) which is a relative index to measure fish abundance is important founda-
tional work for stock assessment and fishery management Based on the data of Larimichthys polyactis collected from the bottom trawm
suney conducted in the East China Sea from2004 to 2006, we calculated the average stock density of L polyactis by arithmetic mean
estimator ( AM) , resampling mean estimator ( RM), lognomal distribution mean estimator ( LM), A -distribution mean estimator
(DM) and Finney-Sichel mean estimator ( FM) , and evaluated the superiority ( or inferiority) and robustness of different estimators.

Results indicate that the mean estimators based on lognormal distribution were bigger than the last two estimators, and the A -distribu-
tion mean estimator was the biggest one, while the last two estimators were much closer. The paired-sample t test rewveals that the A -
distribution mean estimator was bigger than the other four estimators (P <0. 05) ; mearmhile, there was no difference among the other
four estimators ( P >0. 05) . The coefficient variation ( CV) of the A -distribution mean estimator and the resampling mean estimator
wvere less than the other three estimators. It is concluded that A -distribution mean estimator was the best estimation method with good
applicability and robustness.
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Tab.1 Quantity of survey stations and appearance stations, one-sample Kolmogorov-Smirnov test for normality

with untransformed and In-transformed stodk density of L. polyactis from 2004 to 2006

2004 2005 2006
season N, P, N, P, N, P, N, P, N, P, N, P,
spring 115 <0.01 62 0. 57 111 <0.01 70 0. 96 121 <0.01 76 0.57
summer 107 <0.01 63 0. 99 111 <0.01 43 0. 98 117 <0.01 62 0.40
autunmn 119 <0.01 72 0. 42 112 <0.01 64 0. 04 122 <0.01 85 0.48
winter 113 <0.01 58 0. 54 64 <0.01 31 0. 84 64 <0.01 47 0.60
LN, . P, P,

Note:  ; and N, represent the number of total survey stations and the stations with catch greater than zero; P, and P,indicate Asynp. Sig ( 2-tailed)
for original and In-transformed stock density data, respectively.
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Fig 1 Means by different modeling equations
2 t
Tab.2 T-test of paired samples by different modeling equations
A - Finney-Sichel
AM RM LM DM FM
model
t P t P t P t P t P
AM - - -1.78 0.11 - 1.47 0.17 -2.81 0.02 -1.61 0.14
RM 1.78 0.11 - - - 1.07 0.31 -2.45 0.03 -1.02 0.33
LM 1. 47 0.17 1.07 0.31 - - -2.23 0.04 1.09 0.30
A - DM 2. 81 0.02 2.45 0.03 2.23 0.04 - - 2.62 0.03
Hnrey-Sichel FM  1.61 0.14 1.02 0.33 -1.09 0.30 - 2.62 0.03 - -
S A | ;P

Note: t t-test statistics; P. two-tailed significance
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