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Fig. 1 Schematic diagram of the fishing and processing fleet structure
C: catching boat; T: transporting boat; P: processing boat

N e
LB
e
30°F (f{??% ’
°
e®
o®
29°F
28°F
o YLV fishing area
270 L L 1
121° 122° 123° E
IV (A A&
Fig. 2 Maps of fishing area
12 HiEabE
Xf R A BRI A 7 R AT AR OGP oA, e IOH

BFEVEIRSE AT AL AT L H AR i 4

(1K) 9% 52 3 A W 7 AR, R S A 6 IR AR
R w, FIH GAM AN H A2 %)y 1) 75 I
B I A3 A SR SRR EE R 27 [E 43T . GAM
B e ik 2N

Y:a+ifl-(xj)+g
j=1
Ko, Y O HARERY) 0 i R IR B (kg/h); o SIS
B RE R, e RBEPLIR T, x, RoRHERAE
i, BN T f(x)) SRS PR AL B x; BAE R

AR KR, I RE AT R BCR A T, B E
BB A GAM LAY, 3 — ik 52
i) H A B4 £ 534 1) 2 A

FRAE A 5 BE N (AIC), 7 AIC fe/ M B[
- FUI0 pRER A Atk R A A R, T
133 AIC B fe/ N R P A 7R, PR R L 1A
FRAKES, 53 AIC {HARE/N IR, BT
3 AIC {H S/ AR AY R A 005 ROCR SRl AR

a1 R 185 4 vegan” “ggplot2” FEF 44,

K AT A A WAL 7 BT, “mgev? B2 5 4 2E AT



559 4]

ORICHAE: WITLHT R H A B4l 0 80 o A 5 R IR 11 26 3R 1177

GAM BRI A, I Surfer 2 il 495 X 45k
-5 R R 2 A

2 ZERE5HMH

21 HARHBEHHENTH
Bl Mg ], Bl2z WL B0 e B i 2

ST H A 62400 1588.78 t, WiTL UL i# H A 624))
£ IR R AR IR, 5 H YRR
K, M 3987.39 kg/h, 4 Hi/l, M 1386.67 kg/h, 6
H 4 3248.67 kg/ho MBS Z AR TE, 4 H EZ4E
FEWTT R AR, 5 A o A 7E Wiy b r SR, S
AT K 6 A EEAEPAEWTLARIL AR (K 3).

N 45 . 'g&,'eip N 5H BN 64 . 'ﬂ%.'aca
April o May . June e
s e Vs ' 7 ‘e
3001 0@ : 3000 tﬁﬁ : 30°F @{%ﬁ :
s’ 7@‘7 _%.S'v
¥ 3 . ¥ . ¥ ‘.
- Hﬁﬂ: i) e
29°L  Zhejiang % 29°L  Zhejiang 3V ¥ 29°f
BEURAE BE (kg/h) VIR B (kg/h) BEIRE B (kg/h)
28° resource density | 28°F . %, ¢ resource density | 28°L resource density
@ 0-1000 @ 0-1000 @ 0-1000
@ 1000-3000 Xy.vh @ 1000-3000 @ 1000-3000
@ 3000-5000 ° @ 3000-5000 @ 3000-5000
@ 5000-7000 @ 5000-7000 @ 5000-7000
270 ) ) ‘. 7000-9000 270 ) ) @ 7000-9000 270 ) ) .. 7000-9000
121° 122° 123° E 121° 122° 123¢ E 121° 122° 123¢ E

N

B3 WL e HAS i 4 £ 58 0 8 s 6] 3 A7 ) H A2 1k

Fig. 3 Monthly variation of resource density of juvenile Engraulis japonicus along Zhejiang coast
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Tab.1 Thevariable screening process for influential factors on relative abundance of juvenile
Engraulisjaponicus with GAM model

R R F factor

Am2% deviance
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Fig. 5 Effects of influential factors on relative abundance of juvenile Engraulis japonicus along Zhejiang coast
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Quantitative distribution of juvenile Engraulis japonicus and the rela-
tionship with environmental factorsalong the Zhgiang coast

ZHU Wenbin', ZHU Haichen"?, ZHANG Yazhou', WANG Jing®, JIANG Rijin', LU Zhanhui', CUI Guochen"?,
DAI Qian'
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Abstract: Engraulis japonicus is a small warm-water pelagic fish commonly found along the coast of China. It is
mainly distributed along the coasts of the East China Sea, the Yellow Sea, and the Bohai Sea, which are regions
with abundant resources. Unlike adult E. japonicus, which is commonly used in the bait breeding market, juvenile
E. japonicus can be dried and processed into a delicious and nutritious food, which has a higher market value.
When E. japonicus spawns from April to June, fishermen along the coast of Zhejiang use nets and bag seines to
catch juvenile E. japonicus. In 2018, the closed fishing season in the East China Sea begins from May 1 instead of
June 1. In order to develop and utilize fishery resources rationally, the Ministry of Agriculture and Rural Affairs
implemented special fishing concessions for this fishery, and local fishery administrative departments introduced
and implemented a scientific observation system for this fishery. This study aimed to analyze the quantitative dis-
tribution of juvenile E. japonicus and its relationship with environmental factors. Scientific observation was con-
ducted from April to June 2019 and the fishing activities of juvenile E. japonicus were recorded. The environ-
mental factors were selected using Pearson’s correlation analysis to determine whether they were significantly
correlated and to verify that the variables in the model were independent. Thereafter, the best model was deter-
mined by a minimum Akaike information criterion (AIC). The results indicated that the relative abundance of ju-
venile E. japonicus exhibited monthly variations, with the highest relative abundance in May and the lowest in
April. GAM analysis revealed that the main factors influencing the resource density and distribution of juvenile E.
japonicus were latitude, salinity, chlorophyll and dissolved oxygen along the Zhejiang coast. There was a
multi-peak nonlinear relationship between the resource density of juvenile E. japonicus and the latitude, salinity at
0.5 m water depth, and dissolved oxygen at 0.5 m water depth. There was a positive linear relationship between
chlorophyll at 0.5 m water depth and the resource density of juvenile E. japonicus. The results of this study pro-
vide a basis for the special concession fishing management of juvenile E. japonicus along the Zhejiang coast, and
also provide a reference for resource assessment and study of adult E. japonicus.

Key words: Zhejiang coast; juvenile Engraulis japonicus; resource density; generalized additive model (GAM);
environmental factors
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