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HREAXTRTBLAA EBRBOH DA BRERA LEE XWEITHEE. 21
HaMBEABARALBETRSBOAERE ERARBMELAGHTRSE.
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Tab.l Sample size for determination of element contents in carp from The Changjiang River

b7 3 P IR L TEIL B Bskok H#RO B
Element Puduhe River Mingjiang River Jianlinjiang River Wujiang River Qingyijiang River Chaohu Lake
As 137 119 151 96 124 52
Cd 137 119 147 94 124 52
Cu 137 119 151 96 124 52
Fe 137 119 15t 96 124 52
Hg 137 119 149 96 124 52
Mn 137 119 151 96 124 52
Pb 134 83 146 92 121 52
Se 137 119 151 96 124 52
Zn 137 119 150 96 124 52
Na 137 119 151 96 124 52
K 137 119 151 96 124 52
Mg 137 119 151 96 124 52
bIvs 3 L HIL KEH# KOITH WL WEEMHK
Element Hanjiang River Qingjiang River Poyanghu Lake Changjiang River Xiangjiang River Sample size
As 158 19 189 76 108 20
Cd 157 18 181 73 108 20
Cu 158 19 188 77 108 9
Fe 158 19 188 49 108 15
Hg 158 18 188 76 108 14
Mn 158 19 189 49 108 21
Pb 155 18 180 72 108 20
Se 158 19 189 76 108 19
Zn 158 19 189 77 108 9
Na 158 19 189 49 108 17
K 158 19 189 49 108 4
Mg 158 19 189 49 108 3

Pt BB B, LUF G547 oK FE A BF 0 4 o B A i 2 R,

BREMURE FLHERREIREBECKAELETERR T EVEENRIES
BEATY, WKAEY TR R DI I 7 5 WIS AR 40 2 3 R JBL T R MR T S B e
fn P TCALR ., A AR A ECRY: R MR AW & 45 T Wl ok 33 2 52 48 R b B oA
WEE RS A FRUETXGEA B EERTFREOLEENES 587, &£ IBMEIL LR
STATGRF £ /7 4L 3 Fr 4 B 4.
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Tab.2 Contents of elements in carp muscle (mg/kg)

&
i

2 %

T River KA Type of water body As Ccd Hg Pb Se

T I E# Upstream of the 0.60 (1.00) 0.012 (1.00) 0.040 (1.00) 0.063 (1.00) 3.14 (1.00)
Hanjiang river

Hanjiang River A HR/KFE Shiquan Reservoir 0.155 (0.42) 0.015 (1.3) 0.056 (1.4) 0.077 (1.2) 2.24 (0.71)
FHIL O 7K BE 0.106 (0.41) 0.011 (0.92) 0.047 (1.2) 0.079 (1.3) 3.13 (.099)
Danjiangkou Reservoir

W T Xiangjiang River 0.635 (1.0) 0.013 (1.0) 0.068 (1.0) 0.051 (1.0)

Xiangjiang River #¥3k/KEE Pantou Reservoir 0.09 (0.14) 0.031 (2.4) 0.113 (1.7) 0.080 (1.6)
WK B 7 7k BE
Ouyanghai Reservoir 0.10 (0.16) 0.014 (1.1) 0.103 (1.5) 0.065 (1.3)
f47LK % Panjiang Reservoir  0.10 (0.16) 0.017 (1.3) 0.098 (1.4) 0.070 (1.4)

BEK ¥¥/k Zishui River 0.762 (1.0) 0.023 (1.0) 0.078 (1.0) 0.071 (1.0)

Zishui River ¥iB/KFE Zhexi Reservoir 0.290 (0.38) 0.103 (4.5) 0.209 (2.7) 0.120 (L.7)

HRIT #H X Qingyijiang River 0217 (1.0) 0015 (1.0) 0.56 (1.0) 042 (1.0) 2.7 (1.0)

Qingyijiang River Bf#f7/KEE Chengcun Reservoir 0.085 (0.39) 0.023 (1.3) 0.092 (1.6) 0.044 (1.1) 1.14 (0.55)

Numbers in brackets are ration values

£3 ARSKEBEHTREHRERT

Tab.3 Bioconcentration factors of elements in carp from rivers and reservoirs

Kk Water body Asx10°  Cdx10°  Hgx10®  Pbx10°  Sex10’
y-3: 30 Puduhe River 2.12 1.22 2.08 1.69 2.17
b Dianchi Lake 1.00 1.43 0.27 1.14 3.89
KA K e Songhuaba Reservoir 6.59 0.91 1.27 1.16 2.36
W L Upstream of the Hanjiang River  3.44 0.52 0.90 0.45 0.89
ARKE Shiquan Reservoir 1.53 1.25 0.92 3.20 1.60
b*20) Duhe River 8.75 1.00 0.38 0.56 4,96
HIp K Huanglongtan Reservoir 2.95 5.50 1.81 1.15 0.34
571 Wujiang River 1.43 222 5.11 0.85 1.03
LT K e Wujiangdu Reservoir 3.97 429 5.71 3.94 2.48
Bk Xiushui River 8.53 0.63 1.7 1.42 3.12
koK B Zhelin reservoir 8.23 1.33 13.3 1.18 " 0.65
#RIL Qingyijiang River 2.76 0.37 14.5 1.41 1.48

Bt K R Chengcun Reservoir 1.03 0.57 17.7 2.69 0.86
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TR BT BB A0 (6 3)., 2R — /K o, T 60 8040 e 1) 5 20 8 1 HE
I 6 8 K, T . 400 2 S Y BRI A PR S, S B4 R, TS
A, AL PRI 8 & RS M BZM >, T RS TR R, et X8 T K
08 95 1) R A R 2 WA, (PG 38 4L 25 A, P8 55 7K P ) 3R B R S
SRS EA K, SR — B R A FL BUT DR X 30 B R TE T 447
22 BHERTREREKEMATHE

KA AR 0.1% 1 TEHLR 5% R PR 5R, 15 SR BT M X B KA
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TREYF .

F = 2.5096 — 0.48047A / Q (r= —0.795, n = 12)
TERVUFS5A/QEMMX, A/ QSN BINGAKKRERBMAEERL. LK
HREEELMK FE, EMNREEER 2.1—40.4%, FHHEFRE KR 12.6%.

FARMAKESRITH AR BIE RSB TR, REKERT 70 R, BHT
WAL EMEK L, KEEKEE 17500km?, EZHRE 15712 m’, BEZE 15.44 2 m°,
MARITEA/QN 1115, FHN 1.97,
RVg U f kR & B LB 3 A 29 3% fin—
&, KWERY, LT HEN A TR 2.5p .
TR A 0.258mg / kg, RUMEK 25 9 £ ALY ¢
K&/ K 0.332—0.469mg / kg, FH K ‘r
0.414mg / kg. L W W FMEH 4 1.29—
1.92, F ¥4 1.60, 5 M {A Lo &40 xR
%27 23.1%. EFTRMKTHRAE 1P
HKXKBEEN, FERAREFHNT
i (1),

23 ZRKESBZKRTERRERN 0 ) \ . N
A ’ 1 A/Qil/m) ’
R =K E TS FEXRMK .

XESHM= K EMRITSE.ITEF Bl A/QE5FHM%E
EHY TE4. GRER, KMEKE, T Fig.! Relation between A/Q and F
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Tab.4 Predicted values of F in Three Gorge Reservoir and its streams

K& Water body A/Q F
=ZBKE Three Gorge Reservoir 2213 1.45
5 o Wujiang River 1.682 1.701
p AR Longhe River 0.696 2.175
%N pan Xiaojiang River 1.419 1.828
X7 M Daninghe River 0.111 2.456
FE A Xiangxihe River 0.142 2.441

WK A LA R & B R LB N 40% 2 A B KA 2 T B K FE P KB, fafk
LA R & BK 18I0 68—150%, K 77T 55 2 SR {00 8 3% DX 1) FE 78 P R 4 ok & B0 ) L 42
K,k 1.5FE%.

kKKENBRRSESHAEAKRRSBAKTPEDHX, BilEX TREAVR K
8K 006—0.11mg / kg, FHFTEN0.077mg / kg. ETWME FETHE, KKK EME M
PERSEN 0.092—0.16mg / kg, FH K 0.11mg / kg. ZEKEIEZHEBRXKEAN, BT
FERE, BallNESRERINT 0.11—0.22mg / kg, XA % F = FE X P 05 #E K PR
KRS EATY. HEKERSR, BTFZRYVFHEHE, SITERKKEMEGIIRKS
B¥iX3 0.12—0.35mg / ke, FEBT RERMHRSEREN TR (0.30mg/ k) . B
EEINEREHNEN, FRAMMERSBERAGHENERY, - RESYHERKH AR
REEE. DRI ZRERTEBILFFEXIARSBROIT .. KUK > t56 > 8846 >
s, REWETILARARMERS RN LA, UZREXITERKYIM, 6f a5 RE

#£5 KENHENNRSBOTNER
Tab.5 Predicted content of mercury in fish muscle from reservoir (mg/kg)

7K{& Water bodies 1 2 3 4 5 6 7 8
K EET 0.084 0.11 0.14 0.14 0.23 0.20 0.23 0.24
Main river of the Reservoir  0.07-0.12 0.09-0.16 0.10-0.20 0.12-0.22 0.19-0.33 0.16-0.30 0.17-0.33 0.19-0.35
KEEHIL R 0.099 0.13 0.16 0.17 0.27 0.24 0.27 0.28
North bank branch of the reservoir0.11-0.14 0.10-0.27 0.12-0.24 0.14-0.28 0.22-0.39 0.19-0.36 0.20-0.39 0.22-0.41
LT TR 0.14 0.19 0.22 0.25 0.39 0.35 0.39 0.39

Lowstream of the Wujiang River 0.09-0.26 0.12-0.35 0.15-0.42 0.17-0.46 0.26—0.73 0.23-0.85 0.25-0.71 0.28-0.73

1. SEFISE Hypophthalmichthys molirix (C.etV.) and Aristichthys nobilis (Rich);, 2. #44 Cyprinus caripio
L;3. B#ELM Erythracultor. mongolicus (Basil); 4. ¥ 44 Ctenopharyngodon idellus (C.et V.); 5. Y
Rhinogobio. typus Bleeker; 6. KW Leiocasis. longirostris Gunther; 7. ¥ Siniperu. chuatsi (Basil); 8.

850 Parasilurus asotus

BTN =0 X F I XK FEyER, TR RAKEARR SRR S BAKT
(FS5). GREY, KETHKBEFI0H 6 8 56 FHAHNIARSTELE SN
0.065—0.22mg / kg, AT RERFHR IR/, BEVHERKKYE, Ky, %KE 656
LCHAUHALEREBER, —MN 0.16—0.35mg / kg, FEEBIRH A BB, 7EKEILE X

1) $EARFCMERSTERE (R47). GB2736—8I1.
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W B KBk, 6, 65, 08, B AR SESEREBRGRSBRAFNEEN,
HAE 70.10—0.27mg / kg, (BB HALKNKEER N 0.19—0.41mg / kg, BARHI AT REHE EE
KEFHROEEK, ERKEERITERRXA, & #RITEN 0.09—026mg / kg,
WAORTREME R/ tB M B A A MM RS RN 0.12—0.46mg / kg, BHRHI AL H K
FEF WA S e I K K SBR[ b B 2 O K T R PR A K ¢ A R B
KERN 0.23—0.73mg / kg, F P HEB T F MRS BIRHE.

ZLEmR, oKk ERRE. BB AR RTENEYERER, KEAKKREE
BEZEN FHEAKRSEEIREQMTEN Y. HFIRZ ST HTHAKRY
RAESKS XK Zm, AR R EEER, XARTAEERELITR, 5 AR
RERBENREE, R5IEAMMEERER.
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PREDICTION OF FISH MERCURY BIOACCUMULATION IN
RESERVOIRS

Xu Xiaoging Qiu Changgiang
Deng Guanggiang Hui Jiayu and Zhang Xiaohua
(Institute of Hydrobiology, The Chinese Academy Of Sciences, wuhan 430072)

Abstract Heavy metal bioaccumulation of fish in rivers and lakes or reservoirs are
discussed in relation to background values of elements in fish in Changjiang River
water system and the Fengtan Reservoir, Hunan Province. The carp in lakes or
reservoirs has greater concentrations than in rivers for Hg, Cd and Pb, and has less
concentrations than in rivers for As and Se. F value, which is the fish mercury
content in reservoir compared to the content in river within a same river basin, is
greater than 1, but smaller than 1 for As and Se.

The regression analysis shows that there is a good correlationship tetween F and
ratio values of reservoir drainage area(A) to its runoff(Q):

F = 2.5096 — 0.48047A/Q (r= —0.795, n=12)

This shows that the smaller values of A/ Q, the greater extent of mercury in fish.
Comparing calculated F values to measured values, their relative errors are 2.1—40.4%,
average relative error is 12.6%. The regression equation is confirmed by results
investigated in the Fengtan Reservoir. Measured in field F values are 1.29—1.92 with
the mean value 1.60, and the relative error 23.1%. It is well filled with the predicted
F valuee On the basis of this regression equation, it is predicted that the
bioconcentration of mercury in fish will increase after construction of the Three Gorge
Reservoir, contents of mercury will be 1.6—2.0 time higher than present contents, and
there might be a possibility that fish mercury contents might exceed the concentration
of 0.3mg / kg which is the limit content of the Food Hygiene Law of the People’ s
Republic of China (tentative). In the high mercury background zone of the low
Wujiang River, this will produce the severe impacts on fishery development and

community health.

Key words Three Gorge Reservoir, Carp, Bioaccumulation of mercury



