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Fig. 1 Sampling stations of bottom trawl survey in the Yellow
River Estuary and its adjacent waters
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Fig. 2 Spatial distribution of resources density of Chaemrichthys stigmatias and
Cynoglossus joyneri in the Yellow River estuary and its adjacent waters
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Fig. 3 Frequency distribution of resources density of Chaemrichthys stigmatias and
Cynoglossus joyneri in the Yellow River estuary and its adjacent waters

2 300¢ ° > °
4 E 150+
: :
g 8
(3]
2 20| g 100}
g o 2
50 100 | ; L °
= o g 50 o
i ° N _
—ny =
2 5 8 10 2 5 8 10
A4 month A4 month
a. FRBUFE 4 Chaemrichthys stigmatias b. W45 85 Cynoglossus joyneri

P 4 oF FRIE IR £ RV W) 217 5 B R B AR (B A1 1 0
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Tab.1 One-sample Kolmogorov-Smirnov tests for data
normality of the resources density of Chaeturichthys stigma-
tias and Cynoglossus joyneri

BEHAIS IR 61% . 56%. 22%1 33%. 5 [ R WEBUHN PN, P
. o . A month numbers of sampling station

B:iﬂﬁo Eﬁﬁ%gﬁﬁﬁ%ﬁﬁﬁ@%ﬁﬁﬁa % 5H May 18 9 0.853 8 0.524
ﬁ%ﬂ*&d\ﬁﬂjgﬁ, yﬁk{ﬁﬂ%ﬂﬁﬁ%: Kﬂﬁ 8 1 Aug. 18 17 0.996 14 0.114
MIEZ 346 (Kl 3b). ZERT AR 4K |, 8 H fy iy~ 10 A Oct. 18 18 0.878 12 0.896
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A 8 A4l 2 4~H 3 M KRAE(E 4b).

FAFEZR Kolmogorov-Smirnov 1F A5 HEAS 56 HH
AR 8 2 I 25 XU o ok Sk 2 AR (P)
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Note: Njand N, mean the numbers of non-zero stations of C. stig-
matias and C. joyneri, respectively, and P, and P, mean the rates of
normality bilateral progressive significance.
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Tab. 2 Mean resources density of Chaeturichthys stigmatias estimated with different methods

kg/km?
H i BT A7 design-based method A3 A AR A-distribution model method
month #1{ mean J7 7% variance  95% & {5 [X.[A] 95% CI #J{E mean J5 2% variance  95% & {5 X [H] 95% CI
2 H Feb. 18.50 57.88 3.59, 33.41 19.50 25.65 9.57,29.42
5 H May 0.74 0.35 -0.42, 1.89 0.75 0.075 0.21, 1.28
8 H Aug. 38.05 4621.68 -95.20, 171.30 37.55 452.41 —4.14,79.23
10 A Oct. 20.31 520.55 -24.41, 33.41 16.80 43.90 3.81,29.79
*k3 EMAERHINEBREERRFETHEER
Tab. 3 Mean resources density of Cynoglossus joyneri estimated with different methods
kg/km®
A4 HF AT 7% design-based method Ay AR A-distribution model method
month ¥J{H mean J7 2% variance  95%E {5 X [A] 95% CI Y{H mean 7 7% variance  95%EF X [H] 95% CI
2 H Feb. 0.51 0.27 —0.51, 1.53 0.61 0.09 0.04, 1.18
5 H May 0.71 0.39 -0.51,1.93 0.74 0.03 0.63, 0.85
8 H Aug. 19 1040.46 —44.22,82.22 19.27 107.03 —-1.00, 39.55
10 /7 Oct. 3.29 2.18 0.40, 6.18 3.54 1.47 1.16, 5.92
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Comparative study on two methods for estimating fishery resource
density for two speciesfrom Yellow River Estuary

LIU Jian, ZHANG Chongliang, XUE Ying, XU Binduo, REN Yiping
Fisheries College, Ocean University of China, Qingdao 266003, China

Abstract: Fishery resource density is a key indicator for assessing resource status and is commonly estimated us-
ing bottom trawl survey data. Because of the non-uniform distribution of marine organisms, bottom trawl data
always contain extreme values (zeros or very large values), which will affect the accuracy and precision of the
estimate of resource density. In order to decrease the effect of extreme values on the estimation of resource density,
the A-distribution model was used when analyzing trawl survey data for Chaeturichthys stigmatias and Cynoglos-
sus joyneri in the Yellow River estuary between 2013 and 2014.The estimate of the mean resources density using
the model-based method and that using the designed-based method was compared, and the effect of the quantity
and distribution of survey data on the results for the A-distribution model method was also discussed. With respect
to survey data for C. stigmatias in August and October, the density estimated using the model-based method was
lower than that using the design-based method, while the densities estimated using the model-based method were
higher than those using the design-based method for other data sets. The quantity and distribution characteristics
of survey data might be important factors affecting assessment results using the A-distribution model. Variance
estimated using the model-based method was much less than that estimated using the design-based method for all
data for the two species in different months. Zero and maximum-value data had different effects on the estimation
of resource density using the A-distribution model method; the model was robust when dealing with survey data
with high stability and precision.
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