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Sampling stations of Coilia mystus larvae and juveniles in the Yangtze Estuary
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Fig. 2 Distribution frequency of body length of Coilia mystus larvae and juveniles from May to October in the Yangtze Estuary
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Fig. 3 Composition of development stages of Coilia mystus
larvae and juveniles in different months in the Yangtze Estuary
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Fig. 4 Density distribution of Coilia mystus larvae and juveniles from May to October in the Yangtze Estuary
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Tab. 1 Process of selecting optimal GAM model based on AlIC

F1 ETFAICEERMK GAM EHEIFTIE

R FE1%
AL model F P R-sq.(adj) deviance AIC
explained

log(4+0.01) = e+s(T) 0.45 0.50 -0.01 0.77 131.64
log(4+0.01) = e+s(Dep) 0.10 0.75 -0.02 0.18 132.00
log(4+ 0.01) = e+s (Tur) 0.86 0.44 -0.01 0.53 130.85
log (4+0.01)=¢+ s(Sal) 3.01 0.01 0.26 31.90 118.22
log (4+0.01)=¢+ s(DO) 1.70 0.20 0.14 23.00 116.78
log(4+0.01)=¢+s(Sal )+s(T) - - 0.30 42.00 117.89
log(4+0.01)=¢+s(Sal)+s(Dep) - - 0.24 33.20 120.00
log(4+0.01)=¢+s(Sal)+s(Tur) - - 0.26 35.60 118.49
log(4+0.01)=¢+s(Sal)+s(DO) - - 0.22 34.80 112.51
log(4+0.01)=e+s(Sal)+s(DOY+s(T) - - 0.50 65.50 95.89
10g(4+0.01)=e+s(Sal)+s(DO)+s(Dep) - - 0.22 34.40 114.29
log(4+0.01)=¢+s(Sal)+s(DO)+s(Tur) - - 0.30 42.50 108.86

¥ TFRIRUE; Dep FRKUR; Tur Fn i BE; Sal KRR ; DO s il .
Note: T is temperature; Dep is water depth; Tur is turbidity; Sal is salinity; DO is dissolved oxygen.
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F5 2R (a). I EE (b) FIA AR S (o)X RV 10 JRUBSE A £ = B2 Fy 52 i
Fig. 5 Effects of salinity (a), temperature (b) and dissolved oxygen (c) on the density of
Coilia mystus larvae and juveniles in the Yangtze Estuary
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Abstract: Coilia mystus is an important economic fish in the Yangtze Estuary. Due to overfishing, spawning, and
baiting habitat distribution, C. mystus fisheries resources in the Yangtze Estuary are declining. The early devel-
opment stage of fish is sensitive to environmental effects, and the number of larvae and juveniles directly affects
the amount of supplementary population resources. In order to better protect the resources of C. mystus, it is nec-
essary to study its early life cycle. In this study, 10 survey stations were set up in the Yangtze Estuary to collect
larvae and juveniles of C. mystus and assess environmental factors between May and October 2019. The reproduc-
tive time and early individual distributions of C. mystus in the Yangtze Estuary were studied by statistical analysis
of body length, development period, and density of collected samples. The results showed that the primary breed-
ing period of C. mystus was from May to October, with the most abundant activity between May and August. The
larvae and juveniles of C. mystus were mainly distributed in the coastal waters of Dongwangsha (S6), Beibayao
(S4) and Qilongxiang (S2), which are important nursing grounds for C. mystus in the Yangtze Estuary. In addition,
we introduced the generalized additive model (GAM) to analyze the correlation between the abundance of larvae
and juveniles of C. mystus and other environment factors. The results of GAM analysis showed that the distribu-
tion of C. mystus larvae and juveniles was mainly affected by salinity, temperature, and dissolved oxygen. All
three environmental factors had significant effects on the abundance of C. mystus larvae and juveniles (P<0.05),
and the interpretation rate of the GAM optimal model was 65.50%. The results showed that the optimum salinity
was about 5-12, the optimal temperature was 20-28 ‘C, and the optimal dissolved oxygen was approximately
5.2-8.0 mg/L.

Key words. Coilia mystus; larvae and juveniles; temporal and spatial distribution; generalized additive models; Yangtze
Estuary
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