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Fig. 1  Site map for jack mackerel resources survey in the offshore water of northern South China Sea
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Tab.1 Sample classification data in the present study
JEASEREAL/M R AR/
sample size in sample size in
Beibu Gulf shelf area

AsfE] time

o — A1 (2014—2015)
the first cycle

5 AWI(2016—2017)

the second cycle

132 158

111 177

Y5 4 AR, 8T AR & S AR A
(0 11 Tl St as [ 2540 o3 A AL (B 50 A . L
farorAn . RS . MEGER G . R
Gamma 73 Af . oA . RI7 oA . IARA G
WA AT . BTPE IR, 25030 RR S BOR
R HE L R USRI T A T A 5
A Kolmogorov-Smirnov A BLS K, KA R 115
st geiti D F P, R AEAEHRE
A UL 50 A B (D B /) DL TR W3 1
P>0.05 254 Al Bl 52 RO ME AR A6 A
D =max | F,(X) - Fy(X) | (2)

2, FaO) W FEA 2T HE AR R KL, Fo(x) B2y
A PR

IS, SRy iE— 25 43 B % B0 25 M S5 8 7 A 1%
M, R 1R 2 (root mean square error, RMSE)
FIAH 2 R B(ROFEBRtE A T o M A PEARY

2 ZEREHSW
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PR JEI A A i (1) 2), 5 — JE AT € £a B U5
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(B X F2 B FACFR T P R I, IR X 2
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70.6 kg/h, FXJE K 7.6 kg/h; i 7EFE SR X 5% P55
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(A == e R 928 W [ o SR A
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212 EESWGEKRST) WE 3 s, N
SRR, A I I I T VAT A U R
X FEE T 10~100 m K2, F14 7.4 ke/h,
AU B R S R XA H R . 5 — i,
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Fig. 2 Horizontal distribution of Trachurus japonicus density of resources in the first cycle (2014—2015,
a) and the second cycle (2016—-2017, b) in the offshore water of northern South China Sea
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Fig. 3 Depth of distribution of Trachurus japonicus in the first cycle (2014—-2015, a) and the second cycle
(2016-2017, b) in the offshore water of northern South China Sea
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Tab. 2 The hypothesis test of probability distribution of Trachurus japonicus density

JbE ¥ Beibu Gulf

F:Z81X. shelf area

LA 537 S —Ja SR S —Ja &AM
probability distribution the first cycle the second cycle the first cycle the second cycle
D P D P D P D P

Y5943 4 uniform distribution 0.55 0.00 0.56 0.00 0.35 0.00 0.59 0.00
JUfl 43 4ii geometric distribution 0.33 0.00 0.39 0.00 0.47 0.00 0.23 0.00
1IEZS 434 normal distribution 0.51 0.00 0.51 0.00 0.50 0.00 0.50 0.00
X 44 IE A 734 lognormal distribution 0.11 0.09 0.08 0.51 0.18 0.00 0.11 0.03
8800 1 index distribution 0.37 0.00 0.32 0.00 0.18 0.00 0.33 0.00
gamma 434 gamma distribution 0.99 0.00 0.98 0.00 0.94 0.00 0.91 0.00
B 4375 Rayleigh distribution 0.45 0.00 0.43 0.00 0.37 0.00 0.41 0.00
7743 Chi square distribution 0.98 0.00 0.97 0.00 1.00 0.00 1.00 0.00
JHFA 431 Poisson distribution 0.59 0.00 0.74 0.00 0.54 0.00 0.56 0.00
T /3 Logistics distribution 0.50 0.00 0.50 0.00 0.50 0.00 0.50 0.00
FI #6434 Cauchy distribution 0.58 0.00 0.72 0.00 0.45 0.00 0.52 0.00

E: P>0.05 Rl it B
Note: P>0.05 denotes passing the test of significance.
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Tab.3 Comparison of evaluation models of Trachurus japonicus bottom trawling in Beibu Gulf

— A} the first cycle

% —JHH# the second cycle

FEAD model

%?}E’%Ei@{ﬁ/(kg/h) 75 24 variance AF R R CV ﬁ%}?%‘fgi@{ﬁ/(kg/h) Ji 2% variance AR R CV
mean density of resources mean density of resources
AM 7.28 586.89 3.33 7.75 842.19 3.74
LM 6.08 113.13 1.75 5.12 85.43 1.81
DM 3.71 8.26 0.78 3.07 7.34 0.88
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Fig. 4 The probability distribution of Trachurus japonicus density in the first cycle (2014—2015,
a) and the second cycle (2016—2017, b) in Beibu Gulf
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Tab. 4 General statistics and evaluation of Trachurus
japonicus density in Beibu Gulf

W Ak P BRI MR

’ 1 o
JAMA cyele mean mode median %% RMSE %R

s

5'%. JA 1 8.4 1.9 1.4 8.50 —0.10
the first cycle

e

A 0.5 1.2 9.33 0.30

the second cycle
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The probability distribution of the jack mackerel (Trachurus
japonicus) density in the offshore of the northern South China Sea

YAN Ran"?, FAN Jiangtao"?, CHEN Zuozhi', CAI Yancong', ZHANG Kui', XU Youwei', XU Shannan'
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2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: The jack mackerel (Trachurus japonicus) is one of the main catches in the northern South China Sea,
and its spatial distribution is non-uniform. According to the two cycles of bottom trawl survey data in the northern
South China Sea from 2014 to 2017 (2014-2015 is the first cycle, 2016-2017 is the second cycle), resource den-
sity is characterized by the catch per unit effort (CPUE). The Kolmogorov-Smirnov test (K-S test) was used to
explore 11 probability distribution features. The results showed that the continental shelf area of the northern
South China Sea had no obvious probability distribution, while the jack mackerel resource density in the Beibu
Gulf obeys the lognormal distribution pattern, and the second cycle is more significant than the first cycle. At the
same time, using a lognormal theory model (lognormal model and delta model) and an investigative design method
(arithmetic method) to compare the estimation of the resource density within a certain area, we found that the
lognormal model is more fit to describe the distribution characteristics of the density structure of jack mackerel,
and the delta model is more suitable to estimate the jack mackerel resource density.

Key words: Trachurus japonicus; resource density; probability distribution; northern South China Sea
Corresponding author: XU Shannan. E-mail: xushannan@scsfri.ac.cn



