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Abstract: The use of stable isotope ratio data is increasingly important in deciphering the characteristics of community
structure and niche width of community members. Because stable isotope ratio values measured in tissue are closely linked to
those in the diet and habitat, thus providing both bionomic (resource) and scenopoetic (habitat) ecological information,
the isotopic niche concept, defined as an area (in &-space) with isotopic values (8-values) as coordinates, has been
recently formalized. Isotopic data, which are routinely presented as 8" C-8"N bi-plots, delineates an organism’s isotopic
niche and ultimately provides representation of an organism'’s trophic niche. Additionally, several quantitative metrics have
also been proposed to quantitatively characterize community-wide aspects of trophic structure. In the present study, 24 fish
species from two sampling sites, Wushan and Dachang, downstream of the Daning River, were collected in May and

October, representing the period of low- and high-water level of the Three Gorges Reservoir, respectively. Six quantitative
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metrics were calculated for each community assembled by the same species in food-web space using mean 8" C and §"°N
values of each species as the x-y coordinates in bi-plots. The results showed that 8" C values of particulate organic matter
(POM) decreased with distance upstream from the outlet, yet 8N values were not significantly correlated with distance.
There were no significant differences in 8" C signatures among communities of the same species either for the different
sampling sites or for the different water-level periods. However, 8N exhibited significant differences between sites and
water-level periods, except for across-sites in May. Fish communities of the same species at each water-level period varied
markedly across sites. In May, range of §°C (CR), total area (TA) and mean distance to centroid (CD) values of the
Dachang communities were greater than those of Wushan, suggesting that isotope niche width and trophic diversity were
greater in Dachang. Conversely, these values for the Dachang communities were lower in October, indicating a decrease in
the trophic diversity of the Dachang communities. At each site, fish communities of the same species exhibited totally
opposite variations in trophic structure over time. In Wushan, the increase in isotope niche width and trophic diversity from
May to October was reflected by an increase in 8N range (NR), CR, TA and CD values. Conversely, NR, CR, TA and
CD values declined in Dachang over time, thereby decreasing the total extent of trophic diversity. Additionally, at Dachang,
smaller nearest-neighbor distance (NND) and standard deviation of nearest-neighbor distance (SDNND) values of the fish
communities in October suggested increased trophic redundancy and more even distribution of trophic niches compared with
May. The above results show that temporal and spatial variations in the trophic structure in the Daning River exhibited
distinctly different tendencies, and that food abundance could be the main explanation. Other possible reasons could be that
quantitative metrics were influenced by sampling time, fish species and/or sample size. Although the study was limited by
these factors, the metrics derived from stable isotope ratios provided a quantitative description of the food-web structure in
the Daning River and could be applied to further study and understanding the range of structural variations in food webs in

any future ecological restoration of the Daning River.

Key Words: stable isotope; Daning River; trophic structure; fish
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Fig.1 Map of Daning River and location of sampling sites
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Table 1 Stable carbon and nitrogen isotope ratio values of POM at

each site
saj:)ﬁine (88C+SD) /%0 (8" N£SD) /%o n
K -29.08 3.99 1
KE -26.23+0.68 4.21£0.70 2
e, -25.30 3.58 1
AL -22.40£0.81 6.05+1.43 2
44 Average -25.27+2.61 4.68+1.30 6
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Table 2 6°C value of main species in downstream of Daning River

ok P K FEl/mm (8" C%SD) /%o
Sp:;es Body length 5 H May 10 H October

range Ak 1L xKE n Ak 1L PN n
fify Parabramis pekinensis 245—250 -20.36+2.69 2
DUIC# Hemiculter bleekeri 143—182 -23.19 -23.47 2 -25.94 1
HMUBHE Pseudobagrus crassilabris 190 -24.30 1
K Wi Leiocassis longirostris 195—210 -21.29+0.42 2
M Cienopharyngodon idella 175—251 -22.57+1.44 -22.54 3 -18.65 -18.76+3.04 3
IRAREE Squaliobarbus curriculus 244—260 -21.83 1 -20.25 1
K CEA Culter dabryi dabryi 230—302 -22.57+0.56 -23.92 3 -24.10 1
KA Siniperca kneri 165—262 -22.18+1.29 -24.32 3 -22.16+0.28 -23.96+0.5 5
% Elopichthys bambusa 106—270 -23.41+0.25 3 -22.63+1.27 -25.87 3
il Carassius auratus 157—225 -20.6+0.49 -18.24 3 -20.37+0.81 4
#3 Cyprinus carpio 190—220 -19.67+2.55 2
fi Hypophthalmichthys molitrix 148—342 -26.76+1.61 -26.26+1.16 6 -23.63 -25.94 2
SETT I Culter mongolicus 190—222 -23.97+0.74 2 -21.99 1
fif; Silurus asotus 170—205 -24.33+0.42 -24.57 3
FAWEEN Culter alburnus 223—490 -23.32 -25.48+0.1 3 -22.72+0.03  -24.62+0.34 5
{UB Pseudobrama simoni 115—150 -22.73 1 -23.63 1
g Saurogobio dabryi 135 -25.93 1
Hil £ Coreius heterodon 220—231 -24.37 1 -25.77 1
34 Megalobrama amblycephala 220 -23.50 1
FLIRE A Pseudobagrus vachellii 130—220 -22.86+1.94 -22.78 3 -24.86 -23.57+0.63 4
8 Aristichthys nobilis 210—312 -24.55£1.08  -27.49+0.29 4 -25.77 -26.32 2
R Squalidus argentatus 103 -24.47 1
KIHR A Neosalany taihuensis -29.74 1
MR AE fi Myxocyprinus asiaticus 162—163 -20.67+0.27 2
#t total 29 18 47 17 24 41
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Table 3 &'°N value of main species in downstream of Daning River

ik PR L/ mm (8" CxSD) /%o
Species Body length 5 H May 10 A October

range A1l KE n A1l N= n
fi Parabramis pekinensis 245—250 7.77+0.75 2
DUEREE Hemiculter bleekeri 143—182 6.16 7.93 2 8.77 1
HMUBHE Pseudobagrus crassilabris 190 10.18 1
KWy fifi Leiocassis longirosiris 195—210 8.90+0.23 2
¥ifh Ctenopharyngodon idella 175—251 4.59+0.01 6.26 3 9.37 7.62+1.4 3
PRIRE% Squaliobarbus curriculus 244—260 8.24 1 7.10 1
K ICEA Culter dabryi dabryi 230—302 10.47+0.01 9.80 3 11.06 1
KHRES Siniperca kneri 165—262 10.77£0.87 11.43 3 13.66+0.32 12.17£1.2 5
% Elopichthys bambusa 106—270 10.37£0.48 3 12£0.67 10.25 3
8 Carassius auratus 157—225 7.02+0.57 8.05 3 8.88+0.38 4
i Cyprinus carpio 190—220 5.76+0.57 2
8% Hypophthalmichihys molitrix 148—342 7.93£2.3 7.37£1.26 6 8.40 8.80 2
S48 Culter mongolicus 190—222 11.44+2.07 2 13.00 1
il Silurus asotus 170—205 13.07£2.2 11.42 3
SUMEEN Culter alburnus 223—490 11.78 10.43£0.15 3 12.49+0.64 11.53x1.42 5
BUi Pseudobrama simoni 115—150 9.30 1 7.62 1
WA Saurogobio dabryi 135 10.60 1
Kt Coreius heterodon 220—231 12.03 1 17.51 1
[#13% i Megalobrama amblycephala 220 5.29 1
LRI fa Pseudobagrus vachellii 130—220 8.61+2.25 9.29 3 11.44 9.83+0.64 4
85§ Aristichthys nobilis 210—312 8.12+2.54 6.34+0.81 4 9.19 8.62 2
R Squalidus argentatus 103 10.28 1
KB Neosalanx taihuensis 12.00 1
NRIE £ Myxocyprinus asiaticus 162—163 9.14+0.22 2
A total 47 41
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Table 4 6C and 6'5N value comparison of the same selected species

X L5 , e s"c 8N

Combarati Wi L , — , —
omparative Category NO. of species I oL oA HE BEE ¥ oL oA A ITE 2
Items Mean ¢ value df Sig.(P) Mean ¢ value df Sig.(P)
ALK E 5H 9 0.65 1.19 8 0.267 -0.16 -0.37 8 0.721
10 A 8 1.11 2.15 7 0.069 1.2 4.39 7 0.003
5—10 A A1l 9 -0.60 -0.89 8 0.397 -2.08 -2.95 8 0.018
K& 10 0.00 0.00 9 0.999 -0.87 -2.69 9 0.025
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