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R A LS AE R 30 min, FEHLAE GRS EAE
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Fig. 1 Station distribution of fishery resource survey
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Fig. 2 Suitability index curves of Miichthys miiuy to different environmental factors
®1 AEAETH#HI 4HREERFHRELE
Tab.1 Themost suitablerange of four environmental factorsfor Miichthys miiuy by season
BT 108 B2 83 i 55 HE
. OB 4 B iR FE S C v BRI K (me/L)
Z=77 season . .. . . suitable bottom dissolved
suitable bottom salinity suitable bottom temperature suitable depth -
oxygen concentration
#Z= spring 28.0-32.1 14.2-16.3 16-41 7.8-9.5
HZ summer 26.4-31.5 24.8-28.1 14-35 6.9-8.7
#Z autumn 28.4-33.1 19.2-24.2 21-44 5.8-8.4
A7 winter 30.0-34.1 11.0-14.1 43-60 8.3-9.6
100,
g B JEJZELE bottom salinity W JiE/ZIEE bottom temperature
£ g0 O R ERAEVEEE bottom dissolved oxygen O ¥R depth
2
g 69.4
8
260
=
2 46.7
°\: 428 45.8
. 40
% 32.2 353
o
=20 18.2 17.1 15.8
114 ¢4 8.1 12.6
4.3 2.9
0 s N " y
%7 spring H 75 summer FkZE autumn £ 75 winter
Z=15 season

B3 AR5 BRI IH 1A 6 STk

Fig. 3 Relative contributions of different environment factors by season
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Tab.2 Goodness of fit test of HSI models for Miichthys miiuy
Z=75 season A model R AIC

# 7 spring AMM B HARIAL HSI A unweighted HSIavu 0.545 —87.672
GMM F7% HARINA HST#E %! unweighted HSIgwm 0.506 -81.269
AMM F3k H ALY HSI A% weighted HSLamm 0.674 -89.471
GMM &k H Ay HSI A% weighted HSIgym 0.524 -84.635

B 2 summer AMM Bk HARMAAY HSI ALK unweighted HSIavm 0.641 —94.277
GMM 23 H A INFL HSI 4% unweighted HSIgym 0.514 -90.461
AMM &3 BN HSI B weighted HSIawmm 0.697 -96.964
GMM vk H AL ) HSI AR weighted HSIgwu 0.527 -91.352

#Z autumn AMM 4 H AR AL HSI %! unweighted HSIav 0.431 -109.213
GMM H3k H AR AU HSI A unweighted HSIguu 0.495 -115.842
AMM F75 H AL HSTBE# weighted HSTamm 0.479 -110.527
GMM &k H Ay HSI A% weighted HSIgwm 0.557 -118.613

&7 winter AMM 53 H AR INALR HST A% unweighted HSIay 0.639 ~79.247
GMM 23 H A INAL HSI 4% unweighted HSIgym 0.607 -77.461
AMM &3 BN HSI B weighted HSIawmm 0.654 -83.269
GMM .1 H AL HSI K% weighted HSIgyum 0.611 -78.531

27
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31° |

30°

29°
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EZ summer

121° 122° 123° 124°E
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&Z= winter

FkZ autumn 970
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E4 K. H. ML ZEM HS] 25 /5

Fig. 4 Spatial distribution of HSI for Miichthys miiuy in spring, summer, autumn and winter

HSI
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4 26.7%. WK 5 AL, & EAIBEEAT G B (HSI=
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()Y A B AR Al R s i LA AR 2R 25 S S 2
B 2, AR K o U v i s, (H RS
G 3 M (HST = 0.7) (5 LA AIG, X 2K b & Rl
TR ek A 4 2 B A T [l (L e A S L T K
BEAR HR RN, SRR 113 C,
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F#kZ& autumn &2 winter

HSI<0.3 ®=0.3<<HSI<0.7®HSI=0.7
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Fig. 5 Relative proportions of habitats with different HSI levels for Miichthys miiuy in different seasons
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Abstract: Miichthys miiuy is one of the main economic fish species in the offshore waters of Zhejiang Province. In
order to investigate the spatio-temporal distribution of this local fish stock, this study developed suitability curves
of M. miiuy to environmental factors, using relative abundance and associated environmental data from the bottom
trawl fishery surveys during 2022 to 2023 in the offshore waters of Zhejiang. Subsequently, boosted regression
trees (BRT) was applied to estimate the weight of each environmental factor, and two composite habitat suitability
index (HSI) models were established using the arithmetic mean method (AMM) and the geometric mean method
(GMM), separately. The accuracy of HSI models was evaluated using the Akaike information criterion (AIC). The
results revealed distinct seasonal patterns in the optimal habitats of M. miiuy in offshore Zhejiang. In spring,
optimal habitats were primarily located in the Zhoushan fishing grounds and the waters surrounding the Dongtou
Islands, characterized by bottom salinity of 28.0-32.1, temperature of 14.2-16.3 °C, dissolved oxygen of
7.8-9.5 mg/L, and water depth of 16—41 m. During summer, optimal habitats shifted to coastal estuary waters,
with optimal ranges of 26.4-31.5 for bottom salinity, 24.8-28.1 ‘C for temperature, 6.9-8.7 mg/L for dissolved
oxygen, and 14-35 m for depth. In autumn, optimal habitats moved further offshore, with preferred conditions of
28.4-33.1 for bottom salinity, 19.2-24.2 “C for temperature, 5.8-8.4 mg/L for dissolved oxygen, and 21-44 m for
depth. Winter habitats were concentrated between 123°E and 124°E, with optimal ranges of 30.0-34.1 for bottom
salinity, 11.0-14.1 C for temperature, 8.3-9.6 mg/L for dissolved oxygen, and 43—-60 m for depth. The BRT
identified bottom salinity as the most influential factor in spring and summer, while depth and bottom temperature
dominated in autumn and winter. Based on AIC evaluation, the GMM-weighted HSI model exhibited higher
accuracy in autumn, whereas the AMM-weighted HSI model performed better in spring, summer, and winter.
These results highlight significant seasonal variations in the spatio-temporal distribution of M. miiuy habitat,
which might be driven by dynamic environmental factors and the distinguish habits of this species.
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