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Abstract: Three Gorges Reservoir (TGR) is a giant canyon-shaped reservoir located in the lower section of the upper
reaches of the Yangtze River. After impoundment, hydrological signatures, chemical factors and species composition, had
been greatly changed in TGR. The new environmental conditions could increase methylmercury ( MeHg) production, and
induce substantial increase of mercury concentration in the predator fish through food chain biomagnification. Concern about
human consumption of fish contaminated with MeHg had been raised even before the construction of TGR. This study tried
to investigate the total mercury concentrations in fish and biomagnification characters of mercury along food chains in TGR
after 175m impoundment. The stable isotope analysis could be a useful method of checking and evaluating the trophic
conditions of aquatic ecology. We collected eleven fish species from three main stem sections and seven typical tributaries of
TGR from 2011 to 2012. Carp ( Cyprinus carpio) was selected as a typical species to investigate the spatial distribution of
mercury level in fish from TGR. Total mercury concentrations and stable isotope ratios (8" C and 8°N) of all fish samples

were determined. Result showed that mercury concentrations in fishes from TGR had not obviously increased after

EQWE : HEK AR AW B TUH (51179205) 5 [ K M5 Je 42 il 5 36 BB % 300 =k 7K PR 7K B0 52 3 1k 5 22 4 0] B2 W7 F 58 DR A
(2009ZX07104-001)

Y5 B H#A:2012-11-09; &iT HH9:2013-04-01

# IAMEH Corresponding author. E-mail ; hdzhou@ iwhr. com

http ://www. ecologica. cn



4060 A E = 33 %

impoundment. The carp mercury concentrations in TGR were comparable to values reported for other areas of Yangtze River
Basin. But spatial difference was found among different sections of main stem. Due to the enhanced sediment deposition
along reservoir, there was a decreasing trend of mercury concentration in fish from upper stream to lower stream within
TGR. Mercury concentrations in the fishes from Luoqi in up area of reservoir (88. Opg/kg, average) was significantly
higher than those from Wushan in middle area of reservoir (43. 1wg/kg, average) and tributaries (57. 1g/kg, average).
The mercury concentrations in fish from tributaries were comparable to those from main stem, and there were no significant
difference among most tributaries. Based on the carbon and nitrogen stable isotope ratios and total mercury contents in
eleven species fish, the biomagnification power of mercury in two sections and one tributary were evaluated. While log-
transformed mercury contents were consistently correlated with 8N values for the fish food web in all sampling sites, the
slope of the relationship with 8°N ( biomagnification power value) was significant higher in Shennong River than that in
Wanzhou and Wushan section. This indicated that biomagnification power of mercury is greater in tributary than in main
stem of TGR. Carbon and nitrogen stable isotope analysis also indicate a difference in food source of fishes between tributary
and main stem. In tributary ( Shennong River), the values of fish samples were —22. 08%c— —28. 92%0 for 8”C and
8. 26%0— 13.15%o0 for 8°N; In main stem, the values of fish samples were —23. 11%c— —26. 87%o for §” C and 8. 95%0c—
16.98%o for 8°N. This indicate fishes in tributary rely more on pelagic primary production while those in main stem tend to
take allochthonous materials carried by runoff. In conclusion, the body type of tributary and main stem after impoundment
could be different, and this may be an important reason of different mercury bioaccumulation between tributary and main

stem within TGR.

Key Words: Three Gorges Reservoir; fish; mercury; food chain; stable isotope
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Fig.2 Total mercury concentrations in carp from different areas

within TGR

#ZR(P>0.05) , ZH Y

E

W2 1 Fs , ARFSE a5 RE Y 8" C (B TE BB -22. 08%0 ——28. 92%0, i, JT M Be a2 6V C {1
=23 11%0 — —26. 87%0, Ak 111 B .35 8" C B 3L Bl N -23. 36%0 — —25. 57%o, M4 % 12 6V C (H L Fl N

-22.08— -28.92%o,

F1 FEKEEESSCHE

Table 1 6" C values of fishes from different areas

8B C (MY Average + FR1EZE SD, %o)

2 Species
Ti M

Al M B

-23.76 +.0.93 (3)
-24.13 £ 0.87 (4)
# Hemiculter leucisculus -25.22 £ 0.67 (5)
TLIREF Pelteobagrus vachellii -
S EFIA Pelieobagrus nitidus -25.88 £ 0.70 (2)
fi Hypophthalmichthys molitrix -26.87 (1)
8 Aristichthys nobilis -
FAMEEA Culter alburnus -24.67 +1.02 (3)

# Cyprinus carpio

@Eﬂ Carassius auratus

% Siniperca chuatsi -
-24.37 (1)
-24.34 £ 0.38 (2)

fit Silurus asotus

KA Megalobrama amblycephala

—24.19 = 1.23 (4)
-24.52 £ 0.57 (2)

-24.67 £ 0.61 (3)
—-22.46 = 0.41 (4)
-25.10 £ 0.37 (3) -28.12 +£0.43 (3)
-24.58 £ 0.85 (2) -27.57 £ 0.34 (2)

- =27.72 £ 0.51 (2)
-25.06 = 1.36 (3) -28.75 £ 0.55 (2)
-25.12 (1) -26.10 £ 0.24 (3)

- -25.26 £ 0.29 (3)
-25.23 £0.26 (2)
-25.79 £ 0.30 (3)

—24.91 = 0.46 (2)
—24.15 = 1.42 (3)
-23.92 (1) —
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Fig.3 Difference of 6> C and 6'*N among different areas for Cyprinus carpio, Carassius auratus and Hemiculter Leucisculus
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Table 2 6'°N values of fishes from different areas

2 Species

8N (M Average + FrifEZE SD) /%o

Ji M

AR

Mg

#8 Cyprinus carpio

#ll Carassius auratus

# Hemiculter leucisculus

TLIREE A Pelteobagrus vachellii
JCEE I Pelteobagrus nitidus
fif. Hypophthalmichthys molitrix
5 Aristichthys nobilis

FAWEER Culter alburnus

% Siniperca chuatsi

il Silurus asotus

713k 8 Megalobrama amblycephala

10.36 + 0.77 (3)
10.78 + 0.28 (4)
10.59 + 0.38 (5)
13.06 = 0.60 (2)
8.95 (1)

13.32 £ 0.94 (3)

14.43 (1)
9.86 +0.25 (2)

10.29 + 1.08 (4)
11.34 £ 0.63 (2)
10.44 £ 0.37 (3)
12.43 £ 0.27 (2)
9.78 £ 0.54 (3)
10.06 (1)

13.78+ 0.39 (2)
16.35 £ 0.95 (3)
10.41 (1)

10.01 + 0.67 (3)
10.16 = 0.56 (4)
10.23 + 0.46 (3)
10.16 = 0.23 (3)
12.20 +0.59 (2)
8.86 + 0.68 (2)
9.75 £ 0.23 (2)
12.24 = 1.04 (3)
12.76 + 0.35 (2)
12.73 £ 0.62 (3)
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Table 3 Comparison of mercury contents in carp from different areas of Yangtze River Basin( pg/kg, wet weight)

SR £ SRAEHF ] S E L STk
Area Sampling time Average Range References
KAITF I Main stem of the Yangize River 1997 66 — [19]
HKAT/KZ The Yangtze River system 1997 44 — [19]
7L Hanjiang River 1997 40 — (6]
IV Xiangjiang River 1997 68 — [6]
WK Zishui River 1997 78 — (6]
#H I Qinyi River 1997 56 — [6]
ZWEEIX TGR ( Three Gorges Reservoir) 1994. 11 47 28—53 [20]
IR X T Main stem in TGR 2004- 12—2005-07 61.6 37.8—90.8 [5]
=% X T Main stem in TGR 2011-03—2012-03 66.2 33.8—112.4 AHFFE
=R FE X 3 Tributaries in TGR 2011-03—2012-03 53.9 35.8—82.3 AR5

Mg e — AR b IS AR Y B

Xu PRSI, =K PR B K P DX K AR 28 A A 4 i 2 5« =K PR 1 R ARUPE I TR /K A LA g
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Fig.5 Comparison of mercury content in carp from different areas within TGR
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