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Fig. 1 Survey stations in the present study
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(=]

2.2 CPUE 5KRMXZR

PIZKIR 20 m M [alfE, 43 #7 A A 255 CPUE 5
WA MK LR (K 3), iR EM, FF
CPUE B /KB NINTRA # K%, 160 m 4 CPUE #x
K; HZ= CPUE BE/KRZELEUD, 78 140 m 7KIE
Ab ik B K AH; #kZE CPUE FifiZK I8 5 5o K vk
INEYHER, FEKTE 60 m Abik Bk, 42 CPUE
B K RIS K E IR, 78 140 m A3 R,

10 -

72 spring
E1 EZ summer
8 [ #kZ autumn

B 4 Z winter

S 6f

<

2

& 4

0 20 40 60 80 100 120I -
JKIR/m water depth

Bl 3 iR el e R AN [6] 2=

CPUE 57KIR(D)H R F

Fig. 3 Relationship of Priacanthus macracanthus CPUE and
depth (D) in different seasons in the northern South China Sea



5514

TUVLPRAE: BT R AK DR Y R 1 b 3 R R KR B i 37 7 A7 29

2.3 iR hiEA

2.3.1 &= CPUE 5KkFEMBEERNXEEDH
%% %717 CPUE 43 %1 57K ¥, SST, SSTD #£47 K

OOCIREE A, 7P HERE p 0.5, 4R ILE 1,

#z1 FEEILIEEHEEKRRAZET CPUES
AR "R KRKERVHXKE
Tab.1 The correlation of Priacanthus macracanthus

CPUE and D, SST, and product of D and SST (SSTD) in
each season in the northern South China Sea

LR IE e B KR & =15
CPUE 5 SSTD ByX R 1EH!
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Analysis of Priacanthus macracanthus fishing grounds in the northern
South China Sea based on sea surface temperature and depth

FAN Jiangtao" 2, HUANG Zirong', XU Youwei', SUN Mingshuai', YAN Ran’, CHEN Zuozhi'

1. Key Laboratory of Open-Sea Fishery Development, Ministry of Agriculture and Rural Affairs; South China Sea
Fisheries Research Institute, Chinese Academy of Fishery Sciences, Guangzhou 510300, China;
2. College of Marine Sciences, Shanghai Ocean University, Shanghai 201306, China

Abstract: In recent years, with the change of the structure of catches, the proportion of Priacanthus macracanthus in
near-shore fishing is increasing. It is one of the main economic species in the coastal waters of the South China Sea,
with high economic value and ecology significance. This was the first study based on the Priacanthus macracanthus
data from the shallow sea fishery resources survey from the 200 m isobath in the northern part of the South China
Sea from 2014 to 2017, combined with the sea surface temperature (SST) data obtained by remote sensing. The product
of water depth (D) and SST (SSTD) was introduced as a new variable and represented the change of temperature inside
the ocean. This variable can more succinctly reflect the relationship between fisheries and SST and water depth. The
grey correlation method was used to screen the variables with the highest correlation with the fishery. The most
relevant variables and the standardized Catch per Unit Effect (CPUE) were modeled by one-dimensional nonlinear
regression. The modeled CPUE; and the actual temporal and spatial changes of the CPUE were analyzed.

The results showed that the fishery of the big-tailed bigeye fish in the northern South China Sea changed
significantly with season. The CPUE increased first and then decreased with the increase of SST in all seasons.
The SST of the spring CPUE was 26°C, and the highest CPUE in summer was at an SST of 28°C. The SST at the
highest CPUE in the fall was 25°C, and the SST at the highest CPUE in winter was 20°C. In the spring, the CPUE
had an increasing trend with the depth of water. The CPUE was the largest at 160 m. The CPUE changed with
water depth in summer, and reached a maximum at 140 m. The CPUE increased first and then decreased with the
water depth in autumn, at a water depth of 60 m. The maximum was reached when the CPUE increased with the
increase of water depth in winter, and reached the maximum at 140 m. The high value of CPUE in spring was
mainly distributed in the southeast side of Hainan Island and the sea area outside Shantou. The summer CPUE
high-value area was mainly distributed in the southeast side of Hainan Island and the coastal waters of Guangdong
Province. The high CPUE area in autumn was mainly distributed in the outer sea area of the Pearl River Estuary,
and the lower, high-value areas were mainly distributed in the southern part of the Beibu Gulf and the offshore
waters of Shantou. The gray correlation analysis between CPUE and SST, and D and SSTD showed that CPUE and
SSTD had the highest correlation in each season. Based on the one-dimensional nonlinear regression, a
relationship model between SSTD and CPUE was established. The modeled theoretical CPUE; high-value area had
obvious seasonal changes. For the actual CPUE, the distribution of the high-value areca was consistent with the
theoretical CPUE; high value area distribution, and the average accuracy of the model was 75%.

The fisheries for Priacanthus macracanthus in different seasons showed different distributional trends. The distribution
of fisheries in summer and autumn was more dispersed than those in winter and spring, and the CPUE was significantly
higher than those in winter and spring, which may be related to the biological characteristics of spawning in summer. In
addition, the large-eyed fishery in the northern part of the South China Sea had an obvious plaque-like distribution,
which was quite different from the traditionally assumed fishery. The distribution of CPUE high-value areas tended to
be concentrated, whereas the CPUE of most sea areas was low and had certain clustering features.

From the spatial location of the fishery distribution, the winter and spring fishing grounds were mostly distributed
in the offshore waters, which were farther away from the shore in summer and autumn. This may be related to the
seasonal variation of temperature and bio-distribution of the bait; also, the temperature of the sea in winter and
spring is low. The distribution of the main feed bio-shrimp, cephalopod larvae, and chlorophyll was closer to the
shore, so the CPUE high-value area was mainly concentrated in the coastal waters; whereas the summer and
autumn seawater temperature rises, and the chlorophyll high-value area is offshore. The direction moves, so the
CPUE high-value area was mainly distributed in the offshore waters with deep-water depth.

Key words: Northern South China Sea; Priacanthus macracanthus; fishing ground analysis; sea surface tempera-

ture; water depth
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