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WE WERKI=WeE XL ff, 65 Ky b & 8. 8. 8. 0 S8 TENS
H, WAL HrRA, G TR EEMX, WA, 8 4 RKY S ROEERKS
A% 8.0 X 10°, 1.5 X 10°.3.3 x 10°.8.4 x 10°(L/kg). XEXMBRRTESESARELYE
BREMMUETDHEX, SYHBRK, RN EEREME, 8 85Ky 8a LA . 57, 3R
BIERERLMELAN 6:2:1, MAEA 1:1:2.5. Sk KRR, 655 K S UL AE IR &
BEERTER 84%—92%, . BHIRK AR & BRM 55%—T7%. {E4 % i TR
HEEKE 89%. HEANREERERAAAEEMAEXE.

WLA: Hg_ = —0.001094+09101Hg_, P <0.01
BRUPEERNAREEANREEAR, FHAKIARTRESECSANKK LEARW
B 2 B T R

InC=A+BLn L
InC=A"+B’'Ln W
SWERTERAZNARRERNEZW, @RS EETRIDKRERSROERAT.

XEH  KILSWokE R5R. &

KERAREHEXMERIPEENEBRKNEZLBTR. RERTERRY.
R, @ R BT OGRS T RES Tk, R KHE S AKEE
AL, BRI Y IE BN 4 BRE A 558 IR R, 4 45 0 B yo e VR A9 0 1A I T s B A BRI Y
RiGH, AT REBECERFEHNREEY,

SWOKEEREMNTIRERRE XY, XIMREFRSERE Img/kg, THEMH
KEBIEER 0.08—0.20mg/ kg, & T WU )I14 M4 HHIERE B TFHAFED, o2 E
X Eg BRI 4R R R R W7, Z R I & I5 Y iy 570 b R Ui B 45 W R I = Ik XA K BR 3
DXL TS IR FE VL BO M DL AR 2R 15 e AW B o X U B S /K B MIAR /K S B 3 R
HEBEE0.21—0.78mg/keg", LKW R X BB REMRETRE 4—15F0, ZRERRE
R EESEANMEMR,

* B AR EES T IR S (29377286)
D ERE RN, KK R EAR PRI, KIS SOk AR AR EEmIRE S, 1991
1998-12-111& A
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1986 £ 10 A 5 1988 4F 10 AEKIL TR EE. V7M. £V, BK. HHM#H OLE,
LR =gk e KIL BRI BT KRR K &F. BB T &, BEILH A, SITHEBEITE, K
BT 1 oK EE R S, R E 8 (Cyprinus carp L.). 8 8 [Corleus heterodon
(Bleeker) 1. 85 (Silurus sp.) W) 8 (Leiocossis longiostris Giinther) Hfh. 7ZEBGNIEH
BRI R R AR E, IR AR lL P, BF, BRI R ) BB, KA E Y n RS REA R T EH
BB TH A V8 ST RO T 7 1 Y SR A LR A e AL R, (R Bt 7 B 3% B Y o AR T
B, i [ S u & R H RE NP R 5, A TR KGR RS E 8, TXEAEBP R
TR S B RN, O RIS AR Sk R AR TR UOE N E w5, EMALE A
STATGREF %2 J¥ 4b 3 BT 47 %

2. £R51Tik

21 KITHIRSBIANTESE
RIFNHESVIRGZEAFM O 10 M T HRITEREENLA bR, 8. 4. 8. 4. . 5 7
TENEER., SKIKEETEETRMELE, BPOHTEM. 6, K. 8. TR HEeTE

*1 BIAFTENIR
Tab.l Contents of elements in carp muscle (mg/kg)

Sampling station As Cd Cu Hg Pb Se Zn
5245 Menggu 0.214 0.002 0.91 0.017 0.031 1.76 14.3
%K Qiaojia 0.367 0.009 1.72 0.132 0.062 1.54 25.3
HE Yibin 0.297 0.008 1.06 0.030 0.066 1.92 20.4
¥ ¥ Luzhou 0.488 0.026 0.84 0.035 0.124 1.42 21.8
AL Hejiang 0.236 0.020 1.04 0.043 0.040 2.23 21.8
WRIE Guojiatuo 0.171 0.003 0.94 0.026 0.067 0.99 29.9
7B Fuling 0.422 0.017 1.24 0.109 0.054 1.03 32.0
Ji & Wanxian 0.212 0.004 1.07 0.060 0.039 1.40 22.6
H# Yidu 0.713 0.014 1.03 0.122 0.045 7.40 19.9
D Hukou 0.249 0.008 1.62 0.085 0.011 1.65 38.0
®ir Changjiang River 0.251 0.012 1.35 0.044 0.055 2.10 24.2

* KIT# g E A,

BT E BEERILETT RS RMAENEEN. LIRS TR, & LB f kY
TEEFMR, WML BEMSEAMEEE, W E R B K& 8, B AL B 5
FEUKGE BREMESTIENRSESBTRILKAELEERE. XRAERXLE
LB S E Z R KIS, 85 AR ., KEEYTREREWRBIEN, 371
MELH L RERY 5 2R IFF RO EW, B REBRALERERNLFESH



34 WANES. ZRERRTE R E SRR 199

1EY.
22 ZRIRGKKREE

KL= XL BOK KRR E — MK 0.018—0.045ug /L, BiEFREEN
0.04—0.42mg/kg (BEEH)", % 2 5 =ik yT Br 4 fa ., 88, &5 & Ky UL H AR AR
HMER., bR 4MaEiph P ERERSHHN 0.077.0.040.0.166 A1 0.420mg/kg, B
PR & 'S5 5)H8 0.065.0.035.0.149 A1 0.377mg/kg, ToHLR & B BAK, 254 0.011.0.006.
0.017 1 0.043mg/kg. XX EYHEFRRWER, fif. 68, 8L KY %H{Lﬂ R A
BRI M., AIRERIEELESY, AN EABRNEYBAIER. AREERE
FirHEYHEREKETHREETHRA., FHAKRSERKSHEYHENKRES
X, EERalayEe, HRTERK IetalayHk, ReBHWR. B4AY
HERPUTE R, ZREX 4 FEANR E £ 6B KT 507 31

®2 CEERIERAANATRER
Tab.2 Contents of mercury in muscle of fish from The Three Corge Reservoir area (mg/kg)

Sampling station Species Hg., Hg. Hg: Hg/Hg.%
Yibin-Luzhou reaches of the Changjiang River # C carp L. 0.007 0.026 0.033  78.8
Hechuan reache of the Jialingjiang River 8 C carp L. 0.008 0.036 0.043 81.4
The reaches of the Three Gorge Reservior #8 C carp L. 0.011 0.0650.077 84.4
The reaches of the Three Gorge Reservior 48 Coreius heterodon(Bleeker) 0.006 0.035 0.040 87.5
The reaches of the Three Gorge Reservior 85 Silurus sp. 0.017 0.149 0.166  89.8
The reaches of the Three Gorge Reservior K Wil Leiocossis longiostris Giinther 0.043 0.377 0420  89.8
Shizitan Reservior 8 C carp L. 0.014 0.161 0.175  92.0

H8(8.0 X 10°) < #8(1.5x 10%) < #5(3.3 x 10%) < KW¥pifi(8.4 x 109

K iE

water environment

bEidi-L ] /\ " ffemﬁb% Benthos
Plankton 0.019mg/kg HB Viviparus sp. 0.018mg/kg

WSS R Anodonta sp.0.019mg/kg
BB R Chronomids 0.008mgrkg

|

8 Hypophthalmichthys molitrix (C.et V.) # C C”"l? L.
8% Aristichthys nobilis (Rich) # Carassius auratus (L.)
0.059mg/kg 0.079mg/kg

\ /

W Siniperca chuatsi (Basil)

548 Ophiocephaius argus (Cantor)

S8 Erpthroculter mongolicus (Basil)
0.204mg/kg

Bl BEEPRNEYRESTH

Fig.l1 Bioaccumulation and migration of mercury in the Baiyangdian Lake, Hubei province

1) FEBERKEEGHRT. KIDKAKEEYTLREJER RS (75 BRFE B XHRIRE) 1990.
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F3 BEERJEPRHSA
Tab.3 Contents of mercury in organs of fish from the Three Gorge Reservoir area (mg/kg)

B Species HALE Organs Heg Hg Hg- Hg /Hg %
# C carpio L. ALY muscle 0.005 0.051 0.056 91.1
A liver 0.007 0.016 0.023 69.6
%  kindny 0.014 0.018 0.032 56.3
& spleen 0.010 0.013 0.023 56.5
it C heterodon(Bleker) MLE muscle 0.004 0.028 0.032 87.5
fF liver 0.013 0.020 0.033 60.5
'¥  kindny 0.012 0.018 0.030 60.0
f®  spleen 0.066 0.017 0.083 20.5
85 Silurus sp. ML muscle 0.027 0.146 0.174 84.5
B liver 0.034 0.055 0.089 61.8
‘% kindny 0.023 0.047 0.070 67.2
g spleen 0.012 0.017 0.029 58.6
KWisfe L longirostris Glinther WA muscle 0.043 0.377 0.420 89.8
B liver 0.041 0.048 0.089 539
¥ kindny 0.019 0.061 0.080 76.2

f®  spleen 0.010 0.033 0.043 76.7
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FHEBFRIENRAE LAIRE, X —/MESH# SRR,
E— K, kR ERNEEANHBRE 60%—80%. 7E=ukfE XILEH, f
£, 8, 5 R Ky AL AR & BT b KRR 84.4%. 87.5%. 89.8% M 92.0%, M
X R B, BRI A RS, AR EBASERGEMN 53—77%. E2xAMAKk
HALAPHNERSESER RSB XA, BEISHEREL, DkERITEAEILA,
JF. EHAFHIK. BRETLINKRMEBZBEAERTFHEEXR.
WLA: Hg_ = - 0.002602 + 0.9079Hg . p < 0.01
ff: Hg__ = —0.002739 + 0.5472Hg _, p < 0.01
%. Hg__= - 0.008096 + 0.83199Hg . p < 0.01
g R AR RS B EEUFIRMESHEETRA.
24 BEKESBEHEKEMNXE
HERESBESHEK LAE W RARARDHXRY ™., EMNZEEETRHE
BXE:

LnC = A + BLnL P < 0.01

ILnC=A"+B'LaW P < 0.0l
XA BA'EB HEEAFEBHEL. KL, KELBES8EREZHE A
URIFHOE T AR S ESHARKAEFEENRRLEKR (R4). RitHRRBRIEH,
£ 95% BAEKFLE, R4EEFEKL b(RF) REF. XEAERARBKFRERMFT, R
TREAKEFTHRZAMMH O EYRERMEEIRN., RiHRRERE N, BT R E a(B
BYRFEENER, ERUARFKIFEZM4 LA EK AR AEIIASTRSESE
BB

F4 BUHARSBESHERNXR
Tab.4 Relation between contents of mercury in carp muscle and their growth

b

In C=a+bln L Ln C=a+bLn W

Water

bodies a b T n a b r n
1 —8.6598 1.6674 0.519 19 —17.0237 0.62097 0.587 19
2 —-5.0236 0.7291 0.627 17 —4.5783 0.30727 0.627 17
3 —4.7449 0.7942 0.538 10 ~3.8987 0.29200 0.523 10
4 —5.0284 0.8195 0.436 36 ~-4.1929 0.30721 0.467 36
5 -5.7919 0.6735 0.234 25 -6.2585 0.42486 0419 25
6 -7.2012 1.1530 0.517 18 —6.4085 0.47801 0.635 18
7 -6.7720 1.3377 0.523 10 —5.2223 0.46851 0.633 10
8 —8.7323 2.0559 0.689 12 —4.9774 0.45687 0.638 12
9 —4.2008 0.6564 0.973 7 —-3.5849 0.24651 0.974 7
10 —8.8768 1.79196 0.436 24 -7.3910 0.68130 0.462 24

. 1. ESPH#(Poyanghu Lake), 2. KT-#i7KFE(Taipinghu Reservoir), 3. #&YL7KFE(Panjiang Reservoir), 4. ¥
37K FE (Pantou Reservoir), 5. #JE#MKE (Huanglongtan Reservoir), 6. JE7 K 7K (Longhekou Reservoir), 7. &
TLHs B VLB (Fuling reaches of Wujiang River), 8. BVL7K B YLEX (Shuifu reaches of the Hengjiang River), 9. X%
3 ¥#0] (Haiyang River, Xingan), 10. 4#T (Niulanjiang River).
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WELREEITREABANERTE AXBEIANRTESE C 5ARREKE
KERAWTXR.

C=C_,(1-e™

X C HAKBAIATRITENRBEE, kM caflv@alBkERBEN R
(FE-DMEKNEE), XTMXEFBRTAKINTRTRSBEEEZKIRFHFNE
., ERETARBEARIENERRSE, MAKHEKHNEHaLEERTIESE
MBS, XEEENPRELKEARREREERKNBIFERERXANE LR
FE—BHY, INMXFRHBARRTERSEMA KRS M. WRNEH 185 3
BREELCON RS BIEN LGB EXS. EDWAEKER | #5 3 BEEMER
SERMEAN 172, WA A EXTHAKRRTRESEREHEN XS RIFE. 5KIT
KEABETEERERE BE. PN AU BBV TRIESEYERIKZAE TR
HREEEHN. MBREEAEHIE, BZEKXKSHERSHRTE RKEm, LR R
SEUKIKZAKRKETRER. FIBRSIERIRWE HTRITERERNZ W, A
GUIAFRGTBEUKIBREAT —FL. ZRERTRARYESBGRAELS R
h, B2 SITF B WL KRG HHRT R Em, DR ZE KSR X ERRE
AR, )N AEERRETRESHFX., YXUMXYIAEZALRESZWT LE
ALY, K S R R TE I T A Y SRR BRI, HAESSHREFR—EH
AR

2 % x #m
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CHEMICAL-ECOLOGICAL EFFECTS OF MERCURY POLLUTION
IN THE THREE GORGE RESERVOIR AREA

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

Abstract The paper deals with contents of As. Hg. Cd. Cu. Pb. Se. Zn in
Cyprinus carpio L., Corleus heterodon (Bleeker), Parasilurus sp., and L. longirostris
Ginther from the reaches of the Three Gorge Reservoir area. The ration matching
analysis indicates that there is no correlation between samples or elements.
Bioconcentration factors of mercury for C. carpio L, C. heterodon (Bleeker),
Silurus sp., and L. longirostris Ginther are 8.0 X 10°, 1.5 x 10*, 3.3 x 10* and 8.4 X
10° respectively. This shows that contents of mercury in fish are related to trophic
level of their food chain or web, the higher the trophic level of fish, the greater the
bioconcentration factors. Ration values of Hg contents in muscle to that in liver or
kidney and spleen are 6:2:1 for C. carpio L., Silurus sp., and L. longirostris Giinther,
but 1:1:2.5 for C. heterondon (Bleeker). Organic mercury contents in these organs are
84%— 92%. There are good correlations between organic and inorganic mercury
contents in fish:
Hg__= —0.001094 + 0.9101Hg, P < 0.01
The relationships between mercury contents in carp muscle (C) and body length(L) or
body weight (W) have the forms:
InC=A+B LnL
In C=A"+B Ln W
The authors point out that because of mercury pollution in the Three Gorge Reservoir
area, mercury contents in carp are greater than background values of mercury in carp
from the Changjing River water system

Key words The Three Gorge Reservoir, Mercury pollution, Fish



