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Fig. 1 Map of sampling sites in the Three Gorges Reservoir
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Tab. 1 Environmental characteristics of three sampling stations in the Three Gorges Reservoir
- . . R FIFEY SR FRED A E
MINE AL FRA AT I 34 7KAL '?)El 7J</(71k . I ”T“ﬁ Density of Biomass of
Section Longitude/latitude Season Water level Water depth Transparency Ve o/cny phytoplankton phytoplankton
(m) (m) (cm) (m/s)  (million cells/L) (mg/L)
M1l 'Wushan  E 109°53'7"; LWL 150 747431 2043302  0.16+0.15 1.89 3.20
N'31°4'22 HWL 175 977412 1713451  0.01£0.004 1.29 30.79
Ji/Wanzhou  E 108°23'117; LWL 150 453467 1004430  0.05£0.01 1.49 4.16
N'30°48'43 HWL 175 66.0£52  159.7£1.5  0.02+0.003 1.47 36.81
F#fFengdu  E107°44'45"; LWL 152 280462  101.2+45  0.2620.17 1.62 3.01
N29°5328" HWL 175 53348.1 204351  0.18+0.01 1.20 17.62
AJAMudong  E 106°50'12"; LWL 153 3.7+0.6 827435  0.38+0.13 1.69 3.12
N29°34'36 HWL 175 28.0£1.7 1043 +1.1 — 1.10 20.87

VE: LWLARZAE A AL 1, HWLARE B K L e 3

Note: LWL represent low water level period, HWL represent high water level period
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Z(P>0.05). 2.2 =k X B AR S T8 E R RIFE
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Tab.2 Basic sample information on four small-sized fish species in the Three Gorges Reservoir area
, v RSN PR E 13 15
S
Sﬂ'j.‘ it} #ASeason N bﬁl&fiﬂl i Average body ~ Average body (5(yC %N
pecies umber of sample length (mm) weight (g) (%o) (%o0)
R8T Squalidus argentatus LWL 20 110.0+9.2 22.34+6.0 —23.09+1.41 11.31£1.03
HWL 20 110.7+10.2 20.4+4.5 —24.1240.66 10.66+0.87
et Saurogobio dabryi LWL 20 128.4+26.6 23.0+11.4 —23.73+1.41 13.13+1.63
HWL 18 144.1£16.2 29.2+11.5 —28.01+2.83 11.33+1.55
LAt Pseudobrama simoni LWL 20 112.5+£21.4 29.8+22.8 —22.2142.36 11.02+0.92
HWL 19 113.6+15.8 24.0+8.8 —23.3442.37 9.69+1.26
& Hemiculter leucisculus LWL 20 117.846.6 20.8+4.2 —24.03£1.57 12.24+1.50
HWL 17 123.4+12.4 21.2+54 —24.914+2.12 10.84+1.31

VE: LWLARRAR KA 1H; HWLARER Sk AL 3

Note: LWL represent low water level period; HWL represent high water level period

*=3

ZBREX AN B R FRE RN RN = E R S (FE)

Tab.3 Two-way ANOVA analysis F-ratios for 5°C and 6°N comparisons of four small-sized fish species across seasons and sections in

the Three Gorges Reservoir area

. 613C 5‘5N
S ) TR <L T T <L
Season Section SeasonxSection Season Section SeasonxSection
HR47 Squalidus argentatus 8.69% 2.91* 2.54 4.60* 2.52 0.78
WAl Saurogobio dabryi 35.98%* 0.50 0.91 12.11%% 5.52%% 2.37
At Pseudobrama simoni 2.22 3.41% 1.98 14.14%* 3.22% 1.76
& Hemiculter leucisculus 2.06 3.14* 0.68 8.93** 0.58 2.22
TE: MU AR ARRAFAE B R 22 5+, ** ) AR P<0.05/1P<0.01
Note: The bold represent significant difference; * and ** represent P<0.05 and P<0.01, respectively
4 MOMEMBRENIRERIRE
Tab. 4 Stable isotope values of four basic carbon sources
T TERRIR Potential carbon source Ff A %Number of sample BmRange (o) s %lji’/‘MEMean ((?: )
0°C 0N 0°C 0N
V7T JEPlanktonic algae 40 -28.22—(-17.25) 5.63—9.61 -23.32 7.14
C, %) C4 Plants 15 —32.07—(-28.34) 1.3—7.22 -30.27 3.73
C, %) C, Plants 15 ~15.89—(—12.82) 1.65—6.24 -14.26 439
¥ 1= 2K Epiphytic algae 22 —27.28—(—16.73) 2.9—38.31 -21.57 5.45
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Fig.2 Carbon and nitrogen isotope characteristics of four small-sized fish species and carbon source in different hydrological periods
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Fig. 3 The relative contribution rates of four potential carbon sources to four small-sized fish species during different hydrological periods

and in various river sections
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Tab. 5 The relative contribution rate of four potential carbon sources to four small-sized fish species in different hydrological periods (%)

M2 Species I} 1Season ¥ ZPlanktonic algae  #5/E K Epiphytic algae  C3HH#IC; Plants  C,#H#4IC, Plants
4L4it] Squalidus argentatus LWL 442+12.8 23.5£6.3 16.9+4.1 15.48+6.9
HWL 45.8+14.8 18.9+6.1 24.0+13.0 11.3+2.1
et Saurogobio dabryi LWL 353472 28.3+4.1 21.5+4.2 14.9+2.7
HWL 33.3+4.9 21.5+6.2 34.3+£2.5 10.9+2.8
LUt Pseudobrama simoni LWL 43.9+5.1 20.6+6.4 14.4+4.7 21.1£11.1
HWL 40.7+3.7 24.6+4.0 20.8+4.1 14.0+3.2
2 Hemiculter leucisculus LWL 40.4+2.8 24.8+5.3 22.1+4.8 12.7+1.8
HWL 40.0+11.0 20.4+6.1 28.4+12.8 11.243.3
T LWLACERAR /K AL 351, HWLAR R 7K Aoz i 31
Note: LWL represent low water level period, HWL represent high water level period
i M2 55(P>0.05), CoIETE =i /K AL B 1 11 DT ik ns *x
6 5 (P<0.05), CHAMITE B /K i 06 ik 05t
3 AR (P<0.05). .
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Fig. 4 Temporal and spatial differences in contribution rates of
exogenous carbon sources
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ENERGY SOURCE TRACING OF FOUR SMALL-SIZED FISH AND
SPATIOTEMPORAL DIFFERENCES IN THE THREE
GORGES RESERVOIR AREA

DENG Hua-Tang', RAN Li"’, XUE Yang’, ZHOU Chun-Long’, CHEN Da-Qing,
DUAN Xin-Bin' and TIAN Hui-Wu'
(1. National Agricultural Science Observing and Experimental Station of Chongqing; Yangtze River Fisheries Research Institute,

Chinese Academy of Fishery Sciences, Wuhan 430223, China; 2. College of Fisheries, Huazhong Agricultural University, Wuhan
430070, China; 3. Chongqing Aquatic Technology Promotion Station, Chongqing 401147, China)

Abstract: In order to evaluate food utilization and trophic transfer efficiency of the food chain in the Three Gorges
Reservoir, stable carbon and nitrogen isotope methods were employed to investigate the spatiotemporal variations in the
energy contribution of four fundamental carbon sources-phytoplankton, C;, C, plants in the riparian zone, and epiphytic
algae-to four dominant small-sized fish species, Squalidus argentatus, Saurogobio dabryi, Pseudobrama simoni, and
Hemiculter leucisculus. The results indicated significant differences in the 5"°C and 6"N values among different carbon
source organisms, effectively distinguishing their fundamental carbon sources. The outcomes of the Bayesian mixed
model suggested that phytoplankton contributes the highest proportion of energy to the four small fish species. At the
hydrological scale, there is no significant difference in the contribution rates of autochthonous and allochthonous
carbon sources to the four small fish (P>0.05). However, at the spatial scale, a highly significant difference was
observed (P<0.01). This study indicate that autochthonous carbon is the primary energy source for small fish in the
reservoir area, while the contribution of allochthonous carbon sources increases noticeably along the longitudinal gra-
dient of the Three Gorges Reservoir. This may be associated with the characteristics of diverse submerged area and the

increased sedimentation of exogenous carbon source particles in the quiescent water environment near the reservoir
head.

Key words: Three Gorges Reservoir area; Stable isotope analysis; Small-sized fish species; Trophic tracing; Basal
carbon source
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