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Contents, Distribution and Correlation of Cd, Pb, Hg, As in Water, Sediment and Organsims from East
Dongting Lake and Datong Lake
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Abstract: Samples of lake water, bottom sediment and organisms’ muscles were obtained from East Dongting Lake and Datong Lake in
November 2005, concentrations of Cd, Pb, Hg and As in water, bottom sediment and organisms were analyzed. Results showed that most sam—
ples’ concentrations of Cd, Pb, Hg and As in lake water were lower than the values of class | of Chinese surface fresh water quality standards,
and average concentrations of Cd, Pb, Hg in lake water were lower than environmental background concentrations of Dongting Lake water,
however average concentrations of As in lake water were higher than that. Average concentrations of Cd, Pb, Hg and As in sediments were
higher than environmental background concentrations of Dongting lake sediments, and concentrations of Cd, Pb, Hg and As in LuJiao and
YueYang Port were higher than other samples sites and the values of fresh water sediment standards in USA and Canada, and is probably
dangerous to other organisms in water and sediments or to humans feed on the organisms. There were different concentrations of cadmium,
lead, mercury and arsenic in different fish species, i.e. concentrations of Cd, Pb, Hg and As in demersal fish species were higher than that in
pelagic fish species, and concentrations of Cd, Pb, Hg and As in piscivorous fish species were higher than that in herbivorous fish species.
Concentrations of Cd, Pb, Hg and As in Bellamya quadrata from east shore of East Dongting Lake are higher than that from west shore of East
Dongting Lake, and concentrations of Cd, Pb, Hg and As in the place of LuJiao and Yueyang Harbor is the highest. Concentrations of Cd, Pb,
Hg and As in fish species and Bellamya quadraia were all lower than the values of nonpollution aquatic products, fish and Bellamya quadraia
in East Dongting Lake and Datong Lake were all safe foods.
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Figure 1 Sampling sites of water, sediment and organsims
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AR 2 8 5 S WY Cd Pb Hg  As Y-
By i SRS B (H IRK DU bRiE HAbS0
rh R 4 T8 B SO A O R B S
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2.38 mg-kg”, JEEZK L FEFRUER 10 £5;Pb Y&

&1 FRESSKBHKER R RGNS ESHMMARRERAE (ng- L)
Table 1 Concentrations of Cd,Pb, Hg and As in East Dongting Lake and Datong Lake and other study areas and guidelines(g+L™)

Cd Pb Hg As
AWFFE I + bR 0.02+0.032 0.86+3.3 <0.006 4.17£2.5
/M~ 0.01~0.1 0.2~18.32 <0.006 0.74~8.61
SR TR S 43 65 1.4 340
AW e i 22 2.5 0.77 150
o[ b R AR OK B b Class 1 1 10 0.05 5
Class 1T 5 10 0.05 50
Class 1 5 50 0.1 50
Class [V 5 50 0.1 100
Class V 10 100 1 100
Tuskegeeitfji" 0.001+0.005 0.120.3 0.6+2.2
Nacharami#j!'* 8.9+3.5 8.8+3.6 9.5+1.5
Titicacait"® <15 A3 <0.034 10
FE [ 20 RO TR AT ) 0.065+0.034 0.11x0.25 0.006+0.007 0.17+0.16
T WK AR5 (P 0.08 1.4 0.03 12
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Table 2 Concentrations of Cd,Pb,Hg and As in bottom sediment from Dongting Lake and Datong Lake , other study area and its background

concentrations(mg - kg™)

Cd Pb Hg As
ENIEN AL E R 2 2.38+3.83 61.95+31.66 0.28+0.19 34.53+35.89
T/ M~ 0.21~19.7 24~161 0.02~0.95 11.59~185.79
Po River 0.50 27.03 0.16 —
Lake Tanganyika'! 0.2 14.0 — —
Y e — 19.1 0.092 21.2
AR 0.46 38.9 0.17 152
e FEIRAK TUB A bz 5 A SR 1 1 e 0.99 358 0.18 9.79
AWAER T HE RN TR B 5 128 1.06 33
ISR KD R iy 7 A AR T e 0.6 35 0.17 5.9
WBER 7 HE BN R 35 91 0.49 17
B F— G L ehrife 0.2 35 0.15 15
TR E WU Y S5t (E 0.33 233 0.047 129
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Figure 2 Heavy metal contents of different fish species from East
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Dongting Lake and Datong Lake

Far, TERITNR TR i s Cd & &5, o8
97.8 wg kg™, W/NTICAFEK™ MREARME(<100
pg-kg™);Pb BE &N 70.11 pg-keg?, /T H
A Casumigaura W () f 28 (B EEEE (0 ) AR ik €A 28
RIS e Cd 105 B, 7R T TR 4 i £
(9 Ph F i =N 229 pg-keg!, /N IR TR i
PR A5 ME( <500 pg-kg™); Hg B9F- 35 & 50 57.51
pg-kg™, /NT R BB AT (28 BN A, 5 T
J P IR B 2R RY f0 28S  FE WAT HEET r y  f1a
He S im0 139.6 pg-kg, /N FICAE K iR
HPRIE(S00 pg-kg™);As B &80 17.42 pg-kg,
ANTERRESS (G ) PG SRV (028 76 FH s
BT AR R Bt As B9 & s, o 105 pg-kg™' 8
INT IR TR S BREEARE (500 pg-kg™)o H5RE
B, AR JEE 1) 5 R 0 I A %) . 288 v el 4 1 5% T
WA I T F K i R EEFRUE , AT RAIACK 2% A
FAHA W BA M E S G
24 RAEBFRERZETESENESE S Htit
X H L%

AR E ) 7 TE B i v i 4 s ()P X it Rk

T A X SR ) i S SRR LR 4. A
FAaIEN, RIS A Y77 T IR A
Cd &0 92.38 wg-kg™', Hirf DL £ Hb X 12
t Cd /Y& s ) 316 wg-kg™, T THRARy 13.2
pg kg™ Pb P25 F 0 120.38 pg-kg™', HA LU
A CHR T Ph (% f oA 239 wg-kg™ ST T A
A 57 wg-kg' s He BF &% 80 11.24 pg-kg™,
Hrp DS TR He & it 140 wg-kg™, Fl 15
4 103 pg-kg™; As V-5 0 341.6 ng-kg™, I
o DL PV R o 504.8 pe kg™, BIUNERAL N 218.5
pe ke ARIFEEM I IR Cd Pb As (&&=
T EEW 45 i KT, T Hg 5S4k, i B
AN (B REE IR R He S BAERA K, HTF
WERREBIPERE , eSS ST LR L X R RRE
AT AU ZR T B A O R 2 o 4 S ¥ e L G e P, 3
— i AR DL RE A AN BH S R DR b A
St i DA . AR I SRk iR Cd (A
() B R N TP RS A ) T R
TR ERYT BRSO BE PR IR Cd As 19 F i, A
At /N AT B s v ) R T 5 K™ i B
#E. Pb S R TSR T PO RN, # /N
by 2 DX WE ) 4 I B i SRR AR . AR i I
Hg B & T I8/ N T-RRVT LRSS AN, /N T
i1 DXCHE T Hg 195 5 5 AR 2 bR o F1 IG5 K
FERn BRI AR E . PRI, A SR AR TR 18 1 T A B
T A B R S AR, I T IO A K )
PR b v AT 2
25 KR SabEEESENHEEXR
XK TR A A A EE 4 S B Ao 5 o3
Br, 45 R R WKAR OB R A v 8 42 )& (Cd Pb
Hg As) Z [H] (AR G R BB/ IN , BA ik B1] 5 27K 5 (5

£33 KAENSRBEHEETESENSES Htt R KR HI4RAE (g ke wet weight)

Table 3 Concentrations of Cd,Pb,Hg and As in the muscles of fish from Dongting Lake and Datong Lake , other study areas and limit

standards of non—polluted aquatic products (pg-kg™ wet weight)

Cd Pb Hg As

ENTIEN S + fw2s 9.95+19.21 70.11£31.37 57.51+42.29 17.42+20.15

T IME~ 5 KA 0~97.8 31.8~229 1.4~139.6 0~105
Mauritania YA ff1 255! 40 - 300 -
H 7% Casumigaura J§f 5 A= fifl 152 10 87 . _
+HH Almus {1255 150 1100 - -
EJL 5 414 40 240 160 280
VG TR 2 19 180 24 9
K £ 25 69 240 51 1 240
TCN F K b PR R 1 <100 <500 <1000 (Y EPEMm) <500 (it ) <500
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Table 4 Concentrations of Cd,Pb,Hg and As in the muscles of Bellamya quadrata from East Dongting Lake , other study areas and limit

standards of non—polluted aquatic products (pg-kg™ wet weight )

Cd Pb Hg As

ENTIEN S 22 92.38+126.31 120.38+69.76 11.24+1.59 341.6+122.53

/M~ 13.2-316 57~239 10.3~14 218.5~504.8
JVH I T 280 90 40 200
VLI ) 440 39 900 58
BRI 200 1 300 10 400
PRI 225 340
R T T S b 200 1500 500 1 000
TCAEAR ) b B AR AE 1 000 1 000 500 1 000

As TEZKAAFN A A T AR OC R AR (R=0.6) , HLIAF
27K 5 Ph ZEZK AR A R A A DG R Bt s i (R=
0.54), Hik#| i E /K, X5 Ahmet Demirak %545
SRR FAR I, XK TR AR T E AR
B ARG AT A5 R AR KR DU SR A
HiEE 4 JE (Cd Pb Hg \As) 2[RI AH5C R BRI, #R %
AR EAK . ) SR AT E S Fa (Cd,
Pb As) Z [H] AR OC R BRI, A 15 81 i K 0
Y Hg F1 As 52 R A9 He AT As Z [ AH G
B E (AR :R=0.67,R=0.63), HikF| Kk
o

3 #ig

ZRI B 11 5 E W 7K R Cd \Pb \Hg  As 1) 75 &
HRARE, B T THE ) 36 S-REE S Ph &2 R 1
JoK, HAREE KR T 1 2K, ks
IR ) B ARG T B ) K TS S (L, (LR Y 7 i
76768 3 B T ) 7K S

AR 85 Rl W TR Y Cd Pb Hg (As 1Y
B AR T AR (AR B I TR S, Herp DU BH
5 AR AR B 9 DT rh Cd Pb \Hg As 1Y & i fix
B, R E K SRR UERY 98.5 £ (4.6 5 .6.3
£ 124 £5, @ EEFINERIRK TR E r=4
AN PRI R B, 2] B T8IV o ™ o () M o

AR EM S IGEM R T EaRES
JEEasth FEmE, NEtalHEsRE ST EsEE
Phfa S, IS a2l fo fvk (P 0 28 v 4 T 4
AR o AR TR BE AR 2 T A b W b T 4 o i
BT, HA DU R PR 48 S R
ZR T W0 55 RE WA 110 i A £ 28 IS o 4 5
WA AT TG K™ i R B A o A AR T 3 2%

PR, 2 U2 TR Y B o P S IR R Cd A
Ph 1) & B ICH R ARIOCIC AR, H Hg 1 As (& A
BT IO PN d
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