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Fig. 1 Bottom trawl survey stations in the Yellow River estuary and its adjacent waters
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Fig. 2 Spatial distribution of resource abundance of Chaeturichthys stigmatias in the Yellow River estuary and its adjacent waters
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Tab. 1 The process of test of GAM for resource abundance of Chaeturichthys stigmatias in the Yellow River estuary and its
adjacent waters with the corresponding model factors

GAM GAM model AIC
Start In(C+1)~s(SBT)+s(SBS)+month+s(Longitude)+s(Latitude)+s(Depth) 445.0
Stepl In(C+1)~month+s(SBT)+s(Depth)+s(SBS)+s(Longitude) 440.9
Step2 In(C+1)~month+s(SBT)+s(Depth)+s(SBS) 438.7
Step3 In(C+1)~s(SBT)+s(Depth)+s(SBS) 438.5
Step4 In(C+1)~s(SBT)+s(SBS) 437.8

: C SBT SBS month Longitude Latitude Depth

Note: C, SBT, SBS, month, Longitude, Latitude and Depth indicate resource abundance, sea bottom temperature, sea bottom salinity, month,

longitude, latitude and depth, respectively.

R2 FRINES GAM HEMAENH
Tab. 2 Analysis of variance table of GAM for Chaeturichthys stigmatias

idual f lati f /% AIC £
model factor residual degree o residual deviance deviance variation 2o o™ ation ol deviance Pr(F)
freedom explanation
initial status 106 476.9
102 341.9 135.0 28.3% 439.9 1.5>10%**
sea bottom temperature
. 71 310.9 166.0 34.8% 437.8  0.01195*
sea bottom salinity
DR kX 0=0.05 a=0.01.

Note: * and **indicate significance level at the a=0.05 and a=0.01, respectively.
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Spatiotemporal variation in the distribution and abundance of
Chaeturichthys stigmatias in the Yellow River estuary and adjacent
waters

LIU Xiao, ZHANG Chongliang, REN Yiping, XU Binduo
College of Fisheries, Ocean University of China, Qingdao 266003, China

Abstract: The fine spot goby Chaeturichthys stigmatias is a dominant species in the fish assemblage of the Yellow
River estuary and adjacent waters and is important in the estuarine ecosystem and the local fishery. Sustainable exploi-
tation and fishery management of this species requires knowledge of its spatiotemporal distribution and the influencing
environmental factors. Bottom trawl surveys were conducted and environmental factors including sea bottom tempera-
ture (SBT), sea bottom salinity (SBS), and depth were concurrently measured in June, August, and October of 2013 and
in February, April, and May of 2014. A generalized additive model (GAM) was used to examine the spatial and tempo-
ral patterns of distribution of C. stigmatias and the relationship between its abundance and spatiotemporal variation in
environmental factors. C. stigmatias was found to mainly inhabit waters north of 37.80°N and west of 119.00°E. The
spatial distribution of C. stigmatias differed distinctly among months. In June, August, and October of 2013, the goby
was mainly distributed in inshore areas of the Yellow River estuary, while abundance was higher in offshore waters in
February 2014.The average abundance as catch per haul per hour varied monthly. At 862 g/h, abundance was highest in
August, followed by June with 521 g/h, and abundance was lowest in May. The environmental variables explained
34.8% of the variation in abundance of C. stigmatias, and sea bottom temperature and salinity significantly influenced
the spatiotemporal distribution. GAM indicated that the abundance of C. stigmatias was high when bottom temperature
was 17-22°C; thus temperature was a major factor driving patterns of distribution and abundance of C. stigmatias.
Abundance was highest in areas with salinity of 18-27 ppt where marine and fresh waters mixed. Abundances were low
in offshore waters with high salinity and in low salinity estuarine waters. The abundance of C. stigmatias was not cor-
related with depth, likely because of the relatively shallow waters in the Yellow River estuary and the limited survey
region. Water temperature and salinity in the Yellow River estuary showed large spatiotemporal variation, and C. stig-
matias appeared well adapted to the environmental variation.

Key words: Yellow River estuary; Chaeturichthys stigmatias; environmental factors; spatial distribution
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