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ground and adjacent sea area
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GAMI1: logit(P)=month+s(depth)
GAM2: Y=s(depth)+s(SBT)
MRS 25 R T g0, Ay . KRR Il %)
AN A0 IR FE A W R A IR (R 1) GAMI 9 R

*1 GAM1F1 GAM2 TEFFiE

T 22 e B R 0k 13.28% 1 28.92% (% 2);
GAM2 1) Z it 2 B2 R 44.06%, Horb, /KIE
FURJZ 7K ) 2 22 B 50008 29.17% i1
44.06% (£ 3).
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Tab.1 Variable screening process and parameters analysisfor GAM 1 and GAM2

GAMI1: 2 HF impact factors 5%/ # deviance AIC GAM2: K F impact factors 5% {22 deviance AIC
year 202.22 214.57 year 235.71 361.64
month 186.22 190.22 month 256.12 361.28
depth 189.80 199.80 depth 181.79 335.74
SBT 186.37 196.37 SSS 233.79 358.89
SSS 193.25 203.25 SBS 215.38 351.34
SBS 191.76 201.76 SBT 230.75 357.68
month+year 183.17 197.17 depth+year 159.15 333.50
month+depth 154.78 166.78 depth+month 181.72 337.71
month+SBT 179.16 191.16 depth+SSS 178.51 342.07
month+SSS 171.12 183.12 depth+SBS 173.32 339.35
month+SBS 165.10 177.10 depth+SBT 165.10 322.20
month+depth+year 150.57 172.57 depth+SBT+year 138.95 329.02
month+depth+SBT 152.27 172.27 depth+SBT+month 142.18 323.13
month+depth+SSS 151.45 171.45 depth+SBT+SSS 140.16 327.81
month+depth+SBS 151.73 171.73 depth+SBT+SBS 136.79 325.58
month+depth+SSS+year 145.28 175.28 depth+SBT+month+year 138.23 330.54
month+depth+SSS+SBT 148.91 176.91 depth+SBT+month+SSS 138.69 328.84
month+depth+SSS+SBS 148.59 176.59 depth+SBT-+month+SBS 134.10 325.75

1 year HAEBRIKF, SBT JJK/Z/Ki, SSS HRZEh A

, SBS MIEJZEL 1, depth /K IR.

Note: Year is the interannual factor; SBT is the sea bottom temperature; SSS is the sea surface salinity; SBS is the sea bottom salinity; depth

is the depth of the water.
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Tab. 2 Analysisof deviance for GAM1

ST 2 R %

EWAT  REE RIS PR
impact factors deviance pereen de otexplamned - pest
eviance
month 186.22  190.22 13.28 <0.001
depth 154.78  166.78 28.92 <0.001
®3 GAM2 EEYSHERNRESN
Tab. 3 Analysisof deviance for GAM2
1 7B 32
WWMAT Gl RIMRERRRS iy
. . AIC  percentage of explained
impact factors deviance . F test
deviance
depth 181.79 335.74 29.17 0.28
SBT 143.56  322.02 44.06 <0.001
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Fig. 2 Effects of spatiotemporal factors on the resource density of Larimichthys polyactis
Dolted curves indicate the 95% confidence intervae, and the vertical bars on the X axes indicate the data
elements in data sets of the esplanatory variables.
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Fig. 3 Resource density distribution and sea bottom temperature map of Larimichthys polyactis
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Fig. 4 Resource density distribution and sea bottom depth map of Larimichthys polyactis
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Spatial and temporal distribution characteristics of Larimichthys
polyactis in Zhoushan fishing ground and the adjacent waters based
on two-stage GAM
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Abstract: Based on the survey data of bottom trawl fishery resources in Zhoushan fishing grounds and adjacent
sea areas in spring (April) and autumn (November) from 2016 to 2019, we analyzed the spatial and temporal dis-
tribution characteristics of biomass resource density of small yellow croaker (Larimichthys polyactis) in this sea
area, and used two-stage generalized additive model to study the environmental factors affecting its spatial and
temporal distribution. The results showed that the density of small yellow croaker resources showed obvious sea-
sonal changes, and it was significantly higher in spring than in autumn. The main factors affecting the resource
density of small yellow croaker in this sea area are season, water depth and bottom water temperature. Small yel-
low croaker is mainly distributed in the range of 19 to 66 m water depth and the range of 11-22 ‘C. With the in-
crease of water depth, the resource density of small yellow croaker shows an upward trend, and the resource den-
sity is the highest near the water depth of 60 m. The resource density showed a downward trend at 16 ‘C centi-
grade to 20 ‘C, and the resource density was high at 12—16 ‘C. This result reveals the influence of seasonal varia-
tion of water depth and bottom water temperature in the sea area on the density distribution of small yellow
croaker resources, and provides basic data for further understanding of its spatial distribution and quantitative
management of resources.

Key words. Larimichthys polyactis; two-stage GAM; spatial and temporal distribution; Zhoushan fishing ground;
environmental factors
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