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Study on spatial heterogeneity in feeding habits of Chelidonichthys spinosus in

Haizhou Bay during autumn
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Abstract: Spatial heterogeneity in fish feeding ecology is the basis for understanding energy flow and material circulation,
and for constructing food webs in marine ecosystems. In this study, based on the survey data collected by bottom trawls in
Haizhou Bay during the autumn of 2011 and 2013—2016, combined with the spatial distribution pattern and analysis of
stomach contents of Chelidonichthys spinosus, the feeding hotspots and spatial heterogeneity in feeding habits of C. spinosus
were studied. The results showed that C. spinosus had become one of the dominant fish species in the fish community and
mainly distributed in the north of 35 °N in Haizhou Bay. Leptochela gracilis, Metapenaeopsis dalei, and Latreutes planirostris
were the most important prey species for C. spinosus. Feeding hotspot analysis showed that the feeding hotspots of C. spinosus

were mainly distributed around the 30 m isobath in Haizhou Bay but did not show clear variation between years. According
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to the similarity in the dietary composition of C. spinosus at each station, the surveyed area was divided into two areas, i.e.,
an inshore area and offshore area. The body length and body weight of C. spinosus in the inshore area were significantly lower
than those in the offshore area (P < 0.05). Feeding habit analysis showed that L. gracilis and L. planirostris were the
primary prey species for C. spinosus among a total of 56 prey species in the inshore area. In contrast, C. spinosus mainly fed
on M. dalei among 64 species present in the offshore area. The overlap index between the two areas is 0.55, which is not
significant. The percentage of empty stomachs of C. spinosus in the inshore area was significantly lower than that in the
offshore area (P < 0.05), and the condition index was significantly higher in the inshore area (P < 0.05). The mean
stomach fullness index in the inshore area was higher than that in the offshore area, but there was no significant difference
(P > 0.05). This study showed that there was obvious spatial heterogeneity in the feeding habits of C. spinosus. Therefore,

we conclude that it is essential to consider spatial heterogeneity when studying the feeding ecology of fish.

Key Words: Haizhou Bay; Chelidonichthys spinosus; feeding hotspots; feeding habits; spatial heterogeneity
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Table 1 Stomach sample size of Chelidonichthys spinosus in Haizhou Bay in different years

i o ol A PR/ mm PRI g
Year Sample size Range of body length Range of body weight
2011 255 88—186 12.35—130.40
2013 238 106—210 22.44—166.80
2014 76 113—219 24.21—215.84
2015 164 110—215 23.67—186.27
2016 213 102—201 16.18—137.11
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Table 2 Dietary composition of Chelidonichthys spinosus in foraging hotspots in Haizhou Bay
HICARIR ESIF PEH TEHUT Foply
AEARy Metapenaeopsis dalet Leptochela gracilis Latreutes planirostris Others
Year A ANEES FEAES MES REES MES BEES N EEREA
Weight/ % Number/% Weight/ % Number/ % Weight/ % Number/ % Weight/ % Number/%

2011 47.34 32.94 15.53 43.22 3.27 9.35 33.87 14.49
2013 18.33 1.15 13.52 40.11 5.83 31.29 62.32 27.45
2014 36.06 17.24 12.29 68.96 1.72 11.72 49.95 2.06
2015 13.60 10.84 18.63 37.42 11.64 44.38 56.13 7.36
2016 46.63 12.86 18.35 61.90 1.89 14.13 33.14 11.11
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Table 3 Dietary composition of Chelidonichthys spinosus in different areas in Haizhou Bay

HCARIR AR PETFF 58 AR oA
=2 Metapenaeopsis dalei Leptochela gracilis Latreutes planirostris Others
Areas W% N% W% N% W% N% W% N%
YL IX Inshore area 9.97 4.33 31.67 53.23 7.46 29.80 50.90 12.65
WL/ X Offshore area 40.52 17.36 13.77 36.30 3.58 18.00 42.13 28.34

*4 BHNERREENMNREEENEEEEREEMEGEY

Table 4 Feeding indices of Chelidonichthys spinosus in different areas in Haizhou Bay

£zt T, Areas
Indices T IX Inshore area  MESEIX Offshore area P
%5 %% Percentage of empty stomach 3.47% 6.82% 0.04
S35 5 1 5 4L Mean stomach fullness index 0.0164+0.0125 0.015£0.0125 0.68
S5 Condition factor 2.37+0.29 2.32+0.34 0.01
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