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Fig. 1 Fishery resources and environment survey station in
the coastal waters along Shandong
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Fig. 2 Spring body length frequency distribution (a) and the growth curves (b) estimated by ELEFAN of
Oratosquilla oratoria in coastal waters of Shandong in spring
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Fig. 3 Spatial distribution of Oratosquilla oratoria of different genders and ages in the coastal waters of Shandong in spring
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Tab.1 Therelative biomassand proportions of
different genders and ages of Oratosquilla oratoria
in the coastal waters of Shandongin spring
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Tab.2 The contribution degree of each key
environmental factor under different conditions
%

. AR %A different condition
AR &

environment W e WAE A S R
variable female male current year non-current
year
E 25.55 32.94 21.44 32.37
SST 42.00 21.05 15.71 25.56
SSS 15.56 28.06 14.48 23.96
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Note: E means longitude; SST means surface temperature; SSS
means surface salinity; Depth means water depth.
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Fig. 4 Relationship between key environmental factors and relative biomass of Oratosquilla oratoria with different genders
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Spatial distribution of spring Oratosquilla oratoria in Shandong off-
shore and the relationships with environmental factors and biological
characteristics
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Abstract: Gender and age are important biological characteristics of Oratosquilla oratoria, and may affect the
habitat distribution and the responses to crucial environmental factors. In order to study the role of these biological
characteristics in influencing its spatial distribution and the relationships with environmental factors, we devel-
oped the BP neural network models to predict the distribution of O. oratoria based on the data collected from the
Shandong offshore trawl survey in May 2017. The samples of O. oratoria were classified according to their gender
and age, and the relative biomass of females/males and individuals of current/non-current year were used as the
response variables in the model to compare the differences in spatial distribution and environmental adaptability of
different genders and ages. The results showed that both female and male O. oratorias were mainly distributed in
the coastal waters in spring. Meanwhile, the current-year individuals tended to be evenly distributed among survey
stations, whereas the non-current individuals tended to concentrate nearshore. Longitude, surface temperature,
surface salinity and water depth were selected as the key environmental factors that had important effects on rela-
tive biomass of O. oratorias, according to the stepwise selection method. The relative biomass of female O. ora-
torias is higher than that of male, within the longitude range of 120.5°E—121.5°E and within the range of high
water salinity; meanwhile, relatively low temperature and water depth favored male more than female. At the same
time, the non-current-year individuals were more suitable to the changes of key environmental factors. The cur-
rent-year individuals were more suitable to the low longitude than the non-current-year individuals, but were
poorly suited to higher longitude and shallow water depth. We compared the differences of spatial distribution
among genders and ages, and analyzed the suitability of environmental factors and the impact of biological char-
acteristics of O. oratorias, in order to provide references for the protection of O. oratorias habitat and the rational
utilization of resources.
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