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Abstract: Stable isotope analysis is commonly used to study food web structures and material flows in a wide
range of aquatic ecosystems. The trophic level of 44 fish and three aquatic invertebrate species was analyzed
using 8**C and 5"°N analysis method (Table 1). Samples was collected from the middle reaches of Yangtze
River at Yichuang, Jingzhou, Shishou, Jianli, Chenglingji, Ezhou, Jiujiang and Hukou sections in the period
of March 2011 to December 2013. In this study, there was significant difference in the 5**C and 8'°N values
of fishes. The value of §'*C ranged from - 33.83%. found in the body of fish Aristichthys nobilis to 17.36%.
in Silurus meridionalis; the value of 8"N varied from 4.83%o in fish Misgurnus anguillicaudatus to - 15.13%o
in speciese Culter alburnus. The average value of 5°C and &'°Ns ranged from - 30.06%. in Micropercops
swinhonis to - 21.24%o in species Paramisgurnus dabryanus and from 6.91%o. in Mastacembelus armatus to
14.99%o in Neosalanx taihuensis (Fig. 1). Based on the 5"°N values of Bellamya purificata (5.48%o) as the
baseline, the trophic level of aquatic organisms was at level 2.42 - 4.88, with a concentral value at 2.83 - 3.61.
While the value of the average trophic level for these fishes were at 3.28. The Trophic level around of 80.85%
fish species out of the total organisms were at value 2.83. The minimal value of trophic levels were detected
in species Mastacembelus armatus (2.42 +0.49) and Parabramis pekinensis (2.56 +0.52). The trophic levels
at more than 4.0 were found in species Neosalanx taihuensis (4.88 +=0.01), Coilia brachygnathus (4.37 %=
0.27), Aristichthys nobilis (4.32 £0.35) and Saurogobio dumerili (4.09 *0.78), respectively. The trophic
levels values was at 3.99 for Micropercops swinhonis, 3.92 +0.16 for Elopichthys bambusa, 3.89 +0.27 for
Siniperca chuatsi, 3.87 +0.62 for Culter alburnus, 3.59 +0.69 for Mylopharyngodon piceus and 3.59 +0.57
for Silurus meridionalis, respectively (Fig. 2). The results of this study can provide the basic scientific data
for the assessment and utilization for the fishery resources in the study area, as well as the important reference
for the further studies on the dynamic structure change of fishery resources and effect of human activity
disturbance in the middle reaches of Yangtze River.
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Table1 Sample information and 8*3C and *°N values of at aquatic species in the middle
reach of the Yangtze River
13 (g 15\ (o
%ﬂj 5°C (%o0) — 57N (%0) — KK (mm i;:ﬁp%é

Species JU [ Range Ave;age Ji [ Range Ave;age Body length size
JH A Coilia brachygnathus -28.16 ~-23.01 -26.50 12.30 ~14.98 13.53 150 ~ 170 7
AIHIHTHL A7 Neosalanx taihuensis - 26.21 ~ - 25.94 - 26.07 14.95 ~15.03 14.99 40, 65 2
Al Jig 1. Myxocyprinus asiaticus - 25.63 - 25.63 7.96 7.96 55 1
fif Cyprinus carpio -28.84 ~-2284 -25.42 5.55~12.26 8.65 150 ~ 350 11
fi Hypophthalmichthys molitrix -33.14~-23.75 -28.03 6.87 ~ 12.55 9.00 190 ~ 460 12
fif§ Aristichthys nobilis -33.83~-27.60 -29.81 12.32~14.71 13.38 420 ~ 480 3
fill Carassius auratus -32.05~-22.65 -271.77 6.43 ~11.17 8.80 80 ~ 100 12
Feft A Abbottina rivularis -27.74 ~ - 27.36 -27.55 7.93~11.99 9.96 85, 90 2
%2 Hemicculter leuciclus -3043~-2351 -25.93 8.16 ~12.12 9.75 78 ~ 105 7
24 Xenocypris davidi - 24.75~-20.42 -22.59 8.39~13.28 10.83 140, 155 2
Kififi Saurogobio dumerili -30.38 ~ - 2452 -27.45 10.66 ~ 14.49 12.58 105, 120 2
i) Saurogobio dabryi -29.16 ~ - 24.89 - 26.33 9.19~12.83 10.83 90 ~ 100 3
Rt Squalidus argentatus - 25.77 ~ - 23.04 - 2435 7.64 ~10.16 8.72 65~ 80 5
1E4i8 Sarcocheilichthys sinensis -29.26 ~ - 24.53 -27.48 8.80 ~9.86 9.44 85~95 3
1£ff Hemibarbus maculatus -24.09 -24.09 8.58 8.58 145 1
#il#4 Coreius heterokon - 27.66 ~ - 18.73 -25.74 8.35~14.53 10.72 130 ~ 160 9
¢4t Pseudorasbora parva -30.96 ~ - 24.61 - 27.24 8.49 ~11.29 9.94 85~ 95 3
PN
Acheilognathus macropterus -29.48 ~-29.10 -29.29 9.44 ~10.58 10.01 35,42 2
FAMEAf Culter alburnus -29.94 ~-21.70 -25.44 8.77~15.13 11.83 140 ~ 210 8
K45 Parabramis pekinensis -29.37~-19.73 -23.85 5.49 ~ 10.58 7.37 160 ~ 195 8
Bl Pseudobrama simoni - 28.55~-23.58 - 26.50 6.43 ~9.29 7.83 90 ~ 115 4
# i Mylopharyngodon piceus -30.77 ~ - 23.08 -28.48 8.15~13.67 10.90 290 ~ 470 5
fi§ Elopichthys bambusa -30.45~-28.45 -29.45 11.60 ~12.40 12.00 240, 265 2
FRR 1 Squaliobarbus curriculus - 2519 ~-21.15 - 23.36 6.00 ~ 9.69 7.49 165 ~ 195 7
¥i i Ctenopharyngodon idellus -30.02 ~ - 23.98 -25.90 6.40 ~ 13.70 9.70 220 ~ 490 14
DRI %
Acﬂ?orrh’fiieus chankaensis " 2661 " 2661 9.76 976 % !
530 Leptobotia taeniaps - 28,55 ~ - 26.15 -27.35 7.64~9.13 8.38 60, 75 2
VP Botia xanthi - 25.86 - 25.86 8.00 8.00 90 1
TLBERI Vb Parabotia fasciata -27.10~-2235 - 24.67 6.96 ~10.88 9.13 55~ 70 5
Kk Mastacembelus armatus -24.31~-21.73 - 23.02 5.72~8.11 6.91 105, 110 2
Zifjiuizﬁfﬁnus dabryanus -23.82~-18.67 -21.24 6.60 ~ 10.14 8.36 90 ~ 108 3
JeHt Misgurnus anguillicaudatus - 26.68 ~ - 22.38 -24.78 483~11.61 8.29 90 ~ 105 6
F4 /7 fi; Silurus meridionalis -29.89 ~-17.36 - 23.58 7.60 ~ 14.76 10.89 190 ~ 380 11
[11321if; Leiocassis albomargintus -25.22 -25.22 9.96 9.96 190 1
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KU Leiocassis crassilabris - 25.78 - 25.78 9.70 9.70 180 1

KWyrfifi Leiocassis longirostris -23.20~-2201 - 2261 9.35~9.82 9.58 170, 198 2

it Pelteobagrus fulvidraco -29.20~-2211 - 25.08 6.64 ~12.53 9.30 110 ~ 160 14

i Siniperca chuatsi -26.12 ~-21.87 -24.16 10.23 ~13.32 11.89 120 ~ 150 13

53] & 2} fa. Macropodus ocellatus -31.05~-24.16 -27.00 5.05 ~ 10.88 8.20 40 ~ 50 3

IR pE AR

;%o?fgiii‘iurinus - 2453 - 2453 9.92 9.92 70 1

5% Channa argus - 30.36 ~ - 26.78 -27.02 8.93~12.82 10.80 200 ~ 220 3

7P YEEE Odontobutis obscurus - 2744 ~-2451 -25.97 9.22 ~12.06 10.64 80, 95 2

N

'\J/”i;ﬁ;i;cops swinhonis - 30.06 - 30.06 12.24 12.24 80 1

fii Hemirhamphus sajori -24.14 -24.14 10.86 10.86 75 1

5N U Leander modestus -27.30~-20.23 - 24.68 7.26~12.73 9.12 8

i B JEUEEMF Procambarus clarkii -25.76 ~ - 25.61 - 25.69 7.70 ~ 8.36 8.03 2

FIE B2 Bellamya purificata -28.99 ~ - 27.45 - 28.22 3.75~8.41 5.48 6

16
I m T 11 Neosalanx taihuensis
14 8 Aristichthys nobili I
.% MISHCATYS NODIIS o 44 45k Coilia brachygnathus
[ /N3 Bt Micropercops swinhonis
u
s Z Tam
af 12} . . .
%t |
- u Ny C I u
Z 5
w oz 10 = l. LI .
I ol - " "y KA )2 8t Paramisgurnus dabryanus
u n ™ -
8 n Um
|
3 m 3 i Mastacembelus armatus
6 -
1 L 1 L | ' 1 L 1 |
-30 -28 -26 -24 =22 -20
PCTIME

JIEREEN 44 Fhfadsmn 3 kBT MEs Yt
47 AR 8°C. 8N {E T RIS IR 45
B ZERRGAN §°C M 5ON (SR

Average 8"C

B2 KT TR EEMIK 6°C-5°N K&

Fig.2 The distribution of §"3C-8'°N value in the dominant fish species in the middle reach of Yangtze River
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K H R0 Neosalanx taihuensis
H ALl Coilia brachygnathus
i§ Aristichthys nobilis
Kt Saurogobio dumerili
B B0 Micropercops swinhonis
fig Elopichthys bambusa
¥ Siniperca chuatsi
TGO Culter alburnus
B9 W Siturus meridionalis
B 1 Mylopharyngodon piceus
{if§ Hemirhamphus sajori
Ui Saurogobio dabryi
HREE Xenocypris davidi
148 Channa argus
i i Coreius heterokon
VRIEBl Odontobutis obscurus
Kt Acheilognathus macropterus
et taAbbottina rivularis
{13t Leiocassis albomargintus
T B FE LR hinogobius giurinus
% i Pseudorasbora parva
PR Acanthorhodeus chankaensis
#4 Hemicculter leuciclus
¥ JE b Leiocassis crassilabris
L1 Ctenopharyngodon idellus

K Wphi Leiocassis longirostris |~
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Fig. 3 Nutrition spectra of aquatic food web in the middle reach of Yangtze River
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