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The production data of S. japonicus juvenile in May in
the area of the coast of Zhejiang

Tab.1

C ) (°E) (°N) (2 )
05.02 121.300 27.717 0.843 10
05.03 121.400 27.683 6.141 23
05.04 121.350 27.684 1.650 11
05.05 121.254 27.612 11.777 27
05.06 120.975 27.541 12.832 36
05.08 120.909 27.468 2.458 6
05.09 120.967 27.517 15.290 20
05.10 120.917 27.483 18.810 20
05.11 120.949 27.600 28.403 32
05.12 121.033 27.667 4.100 1
05.13 121.714 27.949 30.902 16
05.14 122.000 28.683 14.800 30
05.15 122.073 28.887 43.880 8
05.16 122.111 28.939 36.900 10
05.17 122.100 28.950 10.000 3
05.18 122.170 29.100 50.162 10
05.21 122.250 29.150 6.345 1
05.22 122.200 29.050 77.996 14
05.23 122.230 29.010 27.600 5
1.2.2 CPUE
keg/(h- )],
CPUE = ¢ 5 2)
txn
, CPUE ,C
, 1 ,n
1.2.3
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>
( , 2021)
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GAM (

,2018):



1450 52
i 31—95 mm, 37.6 mm 64.2 mm,
gu)=p,+ ;fi(xi) te, 3) 20—60 mm (95.54%) 30—90 mm (98.77%)
, g(u) , Bo , fix:) ( 1la) 0.040—4.100 g 0.200—
, & 8.880 g, 0.659 g 3.305 g,
AIC , 0—2 g (98.02%) 0—7.5g(96.30%) ( 1b)
, AIC , t 5
F (=-11.778, df=104.399,
SPSS 17.0 Pearson P<0.05),
, Microsoft Excel 2016 CPUE, ; (=-9.334,
Arcgis 10.2 ,R mgcev df=83.873, P<0.05),
GAM
CPUE
2 , 0.05—12.65 kg/(h- ) 2—12
2.1 CPUE CPUE , 13—23 , CPUE
12—77 mm ( 2
351 a - 60 b
30t 5011
o nEHomE 400 u =3 0 P8
& 201 2
! | | g
10F 2011
5L 10}
m .0 A I‘I.-H._ Lo m.nlnn.n.n. N

X (mm)
1
Fig.1
14
12}
& 10+
< gl
2
y
o 4r
O
2_
0 J
0 25
678 (d)
2 CPUE
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of Zhejiang Province
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Fig.3 Fork length-weight relationship of S. japonicus along the
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Tab.2 The variable screening process for GAM and parameters

analysis

AIC

Lat 3.68 28.74

chla 3.85 36.71

DO 6.36 39.12

SSS 1.94 26.90

SST 4.92 34.24

SSS+Lat 1.55 23.21

SSS+chl a 1.98 28.99

SSS+DO 0.92 19.70

SSS+SST 1.87 27.33

SSS+DO+Lat 2.99 28.80

SSS+DO+chl a 3.21 30.12

SSS+DO+SST 3.28 30.55

SSS+DO+Lat+chl a 2.79 29.44

SSS+DO+Lat+SST 2.82 29.70

SSS*ESSQ‘T‘*”CM 2.73 31.40
: Lat ;chla a; DO ; SSS

; SST
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Tab.3 GAM model fitting test sheet for CPUE and salinity and
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AIC o) F
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* 0 0.05 (P<0.05)
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Fig.4 Effects of dissolved oxygen and salinity on CPUE of S. japonicus off the coast of Zhejiang
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Tab.4 The variable screening process for GAM and parameters
analysis lg(L+1) = Sy + s(Lat) + s(DO) + ¢, (5)
AIC 5 L > ﬂO 9 Lat 5
Lat 0.30 -19.10 DO & GAM
SSS 0.36 -12.86
SST 0.31 -17.42 (P<0.05) ( 5)
chla 0.40 -11.26
DO 0.33 _12.84 x5 FHXKS5HE. AMEMN GAM EENSHIEER
Tab.5 GAM model fitting test sheet for average fork length to
Lat+SSS 0.19 —24.71 latitude and dissolved oxygen
Lat+SST 0.21 -21.67
AIC

Lat+chl a 0.13 -27.93 (%)

Lat+DO 0.03 —42.86 0.30 -19.10 56.2 0.027*
Lat+DO+SSS 0.06 -26.15 0.03 —42.86 95.4 0.014*
Lat+DO+SST 0.06 ~26.38 2* 005 (P<0.05)

Lat+DO+chl a 0.04 -34.55 5
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2+SSS 0.03 -31.71 :
Lat+DO++chl
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Fig.5 Effects of latitude and dissolved oxygen content on average fork length of baby mackerel
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EFFECTS OF ENVIRONMENTAL FACTORS ON GROWTH AND DISTRIBUTION OF
YOUNG CHUB MACKEREL SCOMBER JAPONICUS ALONG THE COAST OF
ZHEJIANG IN SPRING

ZHU Wen-Bin"***,  CUI Guo-Chen?, HU Cui-Lin""*** ~ZHU Hai-Chen?>, WANG Ya-Li’,
JIANG Ri-Jin"*** ~ZHANG Ya-Zhou"*** ~FENG Chun-Lei’

(1. Zhejiang Marine Fisheries Research Institute, Zhoushan 316021, China; 2. Marine and Fisheries Institute of Zhejiang Ocean
University, Zhoushan 316021, China; 3. Scientific Observing and Experimental Station of Fishery Resources for Key Fishing Grounds,
Ministry of Agriculture and Rural Affairs, Zhoushan 316021, China; 4. Key Laboratory of Sustainable Utilization of Technology
Research for Fishery Resources of Zhejiang Province, Zhoushan 316021, China; 5. East China Sea Fisheries Research Institute, Chinese
Academy of Fishery Sciences College of Marine Science, Shanghai 200090, China)

Abstract The coastal waters of Zhejiang Province is one of the important spawning grounds for Scomber japonicus.
Currently, few studies focus on the growth and development of juvenile S. japonicus, and environmental factors have a
great influence on their growth and distribution. Based on scientific observer samplings and environmental data collected
in May 2019, we analyzed the distribution and growth status of S. japonicus juvenile off the coast of Zhejiang Province.
We studied the population composition, explored the influencing factors of its distribution and body size using the Pearson
correlation analysis and generalized additive model, and analyzed the influence of environmental factors on the distribution
of mackerel juvenile quantitatively by using Kriging interpolation. The results show that the distribution of juvenile S.
Japonicus is concentrated in salinity waters of 27.5—27.8, which implies sea surface salinity is the main environmental
factor affecting the abundance distribution. There were significant differences in size between the southern and central
coastal waters of Zhejiang (P<0.05). The body size of young juvenile was mainly influenced by dissolved oxygen and
latitude and had a nonlinear multi-peaks relationship with dissolved oxygen. In detail, the trend of their body size
decreased first and then increased with latitude. Combing the distribution characteristics with body size differences, it is
concluded that these juvenile S. japonicus may come from different spawning batches.

Key words Scomber japonicus, juvenile; generalized additive model; distribution; body size; environmental

factors



