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Preliminary research on relationship between fish functional morphology and trophic posi-
tion
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Abstract: Correlations between fish functional morphology and trophic position were examined within 116 species of freshwater fi-
shes from 226 communities, from flood plain lakes in the middle and lower reaches of the Yangtze River. Geometric morphometrics
in the analysis of fish body shape was made use of a total of 27 landmarks analyzed on Thin Plate Spline software. Changes in shape
were visualized using relative warp analysis. The first two relative warp can be distinguished between fish morphological differences
in a scatter diagram. Gut content analysis using feeding data is commonly used to detect trophic relationships, assuming the gut
content of trophic level and calculating the trophic position of fish. The generalized additive model analysis of fish trophic position
and the relationships between the functional forms show that, only when fish are herbivores and carnivores, the fish will have spe-
cialized functional forms correspondingly. Normally herbivores fish has narrow gap, while carnivorous fish has their specialized mor-
phological characteristics, such as the ambush fish body shape in fusiform, dorsal fin close to the head, larger eyes diameter and
head region. Carnivorous fish would have their body streamlined, possess relatively smaller head region, and have dorsal and ven-
tral fin near their tails. For omnivorous fish, there is no more evidence to prove that there is specialized external form, and we need

further research.
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Tab. 1 Estimated trophic position values for prey organisms applied in dietary approach

calculation of fish trophic position
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Fig. 1 Identification of 27 landmarks used in the geometric morphological analysis
An example of Opsariichthys bidens
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Tab.3 Mean dietary data on different feeding guilds
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s BIRLE
FG NS
fish 7P OMI PI Cru Mol Bp Pp roe  FIYE fx/ME FORME

CAR 20 70.35% 0.22% 3.18% 0.57% 23.93% 1.00% 0.56% 0.08% 0.09% 3.77 2.88 4.20
HER 23 0.00% 6.87% 2.04% 0.00% 1.03% 1.23% 85.68% 3.13% 0.01% 2.11 2.00 2.40
INV 19 1.15% 2.04% 39.93% 6.39% 3.96% 42.48% 2.76% 1.26% 0.02% 3.24 2.87 3.70
OMN 47 10.21% 18.16% 25.16% 2.23% 11.26% 11.83% 15.63% 5.01% 0.51% 3.11 2.30 3.6l
PLA 6 0.00% 72.69% 0.88% 0.00% 0.48% 0.25% 0.95% 24.74% 0.00% 2.75 2.31 3.00
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P 2 XL R 23T - 1 S (e o 1) 4 b £

Fig. 2 Relative warp analysis: Plot of the first two axes
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Fig. 3 GAM model results of fish trophic position SHEGH ( Culter alburnus) 85 ( Ochetobius elonga-
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