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Fig. 1 Survey stations of spawning ground in Haizhou Bay and adjacent waters from May to August in 2014 and 2016-2018
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Tab.1 Survey timeand station number of spawning ground
in Haizhou Bay and adjacent waters from May to August
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Fig. 2 Suitability index curve of spawning ground for Cynoglossus joyneri in Haizhou Bay and adjacent waters from May to August
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Fig. 3 Relative contribution (%) of different environmental variables to the total deviance explained
by the boosted regression tree (BRT) models of distribution of spawning grounds of
Cynoglossus joyneri in Haizhou Bay and adjacent waters from May to August
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Tab. 2 Cross-validation results of HSI model
based on arithmetic mean model (AMM)
and geometric mean model (GMM)
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Fig. 4 Overlapping maps of prediction and observations spatial distribution of spawning ground of
Cynoglossus joyneri in Haizhou Bay and adjacent waters from May to August based on HSI
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Habitat suitability of Cynoglossus joyneri spawning groundsin Haizhou
Bay and adjacent waters
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Abstract: Fish eggs could significantly impact fish population recruitment. The distribution and variation in the
number of fish eggs impacts the dynamics of the spawning ground, which is fundamental for maintaining marine
ecosystem balance. Haizhou Bay is an important fishing ground in China, and it is also an important spawning and
nursery ground for various fishes. Recently, owing to the impact of overfishing and other factors, the fish commu-
nity structure in Haizhou Bay changed considerably. Presently, Cynoglossus joyneri is a dominant and important
economic species in Haizhou Bay and adjacent waters. Based on survey data in the spawning grounds of this area
from May to August in 2014 and 2016-2018, a habitat suitability index (HSI) model of C. joyneri eggs was con-
structed to analyze its spawning habitat characteristics. A boosted regression tree (BRT) model was used to evalu-
ate the weight of each environmental variable in each month, including sea surface temperature, sea bottom tem-
perature, sea surface salinity, depth, and velocity data. The arithmetic mean model (AMM) and geometric mean
model (GMM) were used to build the HSI model, and the model fitness was evaluated by cross-validations. Re-
sults showed that the range of environmental factors of C. joyneri suitable spawning habitat was similar in differ-
ent months, but the weights of environmental factors changed considerably. Cross-validation showed that the
GMM performed better in May and July, whereas the AMM produced a better estimation in June and August. Cy-
noglossus joyneri spawning ground distribution varied in different months, and was mainly distributed in the south
of the research area in May, and moved northward from June to August. The scope of distribution also expanded
gradually. The results showed that the HSI model could be used to reflect the distribution and variations of C.
joyneri spawning grounds in Haizhou Bay and adjacent waters. Therefore, different protective measures could be
formulated for reproductive parents and juveniles of C. joyneri according to the conditions of suitable habitats in
different months, and consequently could be valuable for understanding supplementary mechanisms and deter-
mining effective management measures for C. joyneri.
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