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Fig. 1 Sampling site (a) and the site in detail (b) during the 2012 monitoring of catch of

A. japonica glass eels in the Jingjiang section of the Yangtze River, China
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Fig. 2 Daily variations in A. japonica glass eel catch at

the Jingjiang section of the Yangtze River in 2012
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Fig.3 Correlograms of daily catch of A. japonica glass
eels at the Jingjiang section of the Yangtze River in 2012
The dashed line indicates the significance level (P=0.05)
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Fig. 4 Scattergrams of the relationships between ecological variables and the daily number of

A. japonica glass eels caught at the Jingjiang section of the Yangtze River in 2012
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Tab.1 Significance of explanatory variables effects on A. japonica glass eel catch at the Jingjiang section of

the Yangtze River in 2012 as determined by generalized additive model

TR R T B H TR ZE w2 22284 & BAREREAR 2/ % AIC Pseudo B
model factors dr residual deviance deviance variation accumulation of deviance explained
null 97.38 37.84
+S (Kif) 95.66 30.61 7.23 19.1 0.0035 170.74 0.179
+S (#1%) 94.64 25.65 4.96 322 <0.001 155.46 0.305
+SCEIY JE—H 1) 80.34 9.61 16.04 74.6 <0.001 87.82 0.693
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Fig.5 Generalized additive model (GAM)-derived effects of (a) the interaction of tide phase with month (b) tidal

range, (c) water temperature, and on the catch of A. japonica glass eel at the Jingjiang section of

the Yangtze River between January and April in 2012

S (ecological factor) is the fitted value of smoothing spline functions, which represent their impacts on daily catch. The solid lines represent the expected

values of total daily catch; the dotted lines represent the 95% confidence intervals of equations
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Temporal pattern of Anguilla japonica glass eels catches at Jingjiang section of
the Yangtze River in fishing season in relation to ecological factors using a
generalized additive model (GAM)

GUO Hongyi', ZHANG Xuguang', TANG Wengqiao ", ZHANG Ya '?,
WU Jiamin ',  SHEN Linhong *

(1. Laboratory of Ichthyology, Shanghai Ocean University, Shanghai 201306, China;
2. Marine Animal Taxonomy and Evolution Key Laboratory of Shanghai Municipal
Education Commission, Shanghai 201306, China;

3. Administration of Fishery of Jingjiang, Jingjiang 214500, China)

Abstract: To analyze daily variations in Anguilla japonica glass eel catch as related to ecological factors at
Jingjiang section of the Yangtze River, we conducted daily monitoring program at Jingjiang section of the Yangtze
River during the 2012 fishing season. A generalized additive model (GAM) was applied to evaluate the
relationships between daily catch and their ecological variables, including water temperature, the tidal range,
turbidity, lunar phase, tide phase and pressure. Fishing was performed at Jingjiang section of the Yangtze River
from late January to early April. The total fishing period catch per boat ranged from 221 ind. to 443 ind. with a
mean+SD of (344.8+83.4) ind. The daily catch differed by month. The mean daily catch was only 0.4 ind./d in
January, and the abortive haul rate was 90.9%; while mean daily catch was up to 10.4 ind./d in April, and the
abortive haul rate was only 10.0%. Stepwise GAM building using the AIC and adjusted pseudo-R* showed that
turbidity, pressure and lunar phase did not affect daily catch of A. japonica glass eels significantly, but three
predictor variables, tide phase-month interaction, water temperature and tidal range were highly significant. In
addition, tide phase-month interaction, water temperature, and tidal range account for 42.4%, 19.1% and 13.1% of
the variance in the data, respectively, and these three variables also showed a positive relationship with the daily
catch. Statistical results also showed that the daily catch fluctuated with tide phase, since high catches appeared at
times corresponding to the spring tide of the full moon or the new moon, while, low catches appeared at times
corresponding to the neap tide during quarter moons. Moreover, glass eels were caught when the minimum water
temperature was 6.3 °C, and a greater catch was found in optimal water temperature ranging between 10 and 15
°C. Overall, the proportion of total catches for spring or neap tide period was 76.8% and 23.2%, respectively.
Furthermore, our results suggested that during glass eels upstream migration using ‘selective tidal stream
transport’, some individuals were captured in the mouth zone of the Yangtze estuary, and some individuals
preferred to stay near the river section of the estuary, whereas others migrated upstream. In our study, water
temperature, tidal range and tide phase were the important ecological factors affecting the fluctuations in upstream
migration of glass eels.

Key words: Anguilla japonica; ecological factors; fishing season; generalized addititve model; Yangtze River
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