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The heavy metal content in organisms at Lake Dongting and its ecological assessment
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Abstract: Based on the monitoring data obtained from Lake Dongting in November 2005, the concentrations of the
heavy metals in water and organisms were analyzed, and the pollution assessment of heavy metals in organisms was
made. The results showed that the concentrations of heavy metals in water were lower than Type [ of the People’s
Republic of China, the concentrations of heavy metals in Penaeus vannamei Booen were higher than in Bellamya
quadrata and in fish, and the concentrations of heavy metals in demersal fish were higher than that in pelagic fish,
and the concentrations of heavy metals in predatory fish were higher than that in herbivorous fishes. In Lake
Dongting, the pollution indexes of Cd, Pb, As in Penaeus vannamei were higher than that in Bellamya quadrata,
and higher than that in fishes; the pollution indexes of Hg in fish were higher than that in Bellamya quadrata, and
in Penaeus vanname.
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®1 AR KE
Tab. 1 Statistic table of fish’ s length and weight

R SEH AR (em) SRR (g)
55 121 6 31.5 +4.8 1061.8 +4.3
il 6 18.6 2.7 131.6 £20. 5
i £ty 15 35.1+5.2 1317.6 £36.4
finf 15 32.6+3.4 983.5+19.4
WAL 9 32.9 2.7 1280.2 +35.7
A 6 38.2+3.9 986.1 +28.8

2 EY RN E SR (n=4)

Tab. 2 Concentration of metals in Standard Reference Material GSH1

RN cd Pb Hg As
FrUE(E (mg/kg) 0.11 8.8 0.2 0.4
W5 {8 ( mg/kg) 0.11 + 0.003 8.8+ 0.11 0.2+ 0.01 0.4+ 0.013
R R %) 2.7 1.25 5 3.25

2 HR5

2.1 RIBMEFRAERRKPESEENSES5EMN

BE#E Cd \Pb Hg 1 As AE PP K, SR FH SR04V e P B0k A TVE . G I R0 AR I 2 18 R 2 1
30 DAKFEAPBRT 36 SoRAE A Ph S8 (18, 32ng/L) L T M FOK —2hRifESD , B R UK IR 42 )8
AR E R T 2K 055 (GB3838 —2002) ! (Cd<1pg/L,Pb<10pg/L,Hg<0. 05ng/L, As <50pg/
L), H Cd.Pb Hg (& gt/ N TR BE B K FR 5 SL0E. Ol W X AR TR EE WK b Cd Pb Hg 1 As (7K -4y
AT AN B AT A AR LU 5T, Bk 36 SR A SO, 2 2R, & R S Z A W 2257, XF Cd Ph,
Hg 1 As 1Y SIS 75 PR BGHAT LR I, Pb > As > Cd > Hg, HERIE /N T 0. 2(F 3) . d It m] I, Kl
K IR BE I X 5 36 5 RAf sk, Pb & 8 T b gk 284 vEAL , Hop RABE KR A B A F W Cd Pb,
Hg Fl As B &R TR 1 2OKbRiE.

3 R LR I WK b T e ROK BbR

Tab. 3 Content of heavy metals in water of Lake Datong and East Dongting and standard of water quality

Cd Pb Hg As
Fra il (ug/L) 0.01" =0.1 0.2° -18.32 0.001°* 0.74 -8.61
SEHE (ne/L) 0.02+0.032  0.86%3.30 0.001° 4.17 £2.50
) G K PR R Sl (ne/L) 0.06 1.00 0. 025 0.9
PATH TS YL e R 0.02 0. 086 0 0. 083
Ol K BTFRE (pg/L) 5 50 0.50 50
K T 28h5HE (pe/L) 1 10 0.05 50

RSN 7 BRI B, T AMBEROKOK BT T AR A T A
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Ffh R Z AR SR B 22 5. SOl IR B2 1) vh 0 2 4 3 R O Cd B & R
g fn > it > F6R > SR > AR > R Ph S RO SR AR > Bt > AR > BRI > HOf > £ He 5O i
Dot > R > G > B> G > BT As B E IR ON B > B > Fifa > M > G, 7ERTA RSk
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Fig. 2 Heavy metal concentrations in different fishes in Lake Dongting

222 KAHBAFEMNFAEAMRTATESL BN SE  AFRAELAIFA T Cd & BRI A
S > S BHUE > I > X1 > F00 T BRI Ph & 45 S U -5 BHUE > AR > 2007 > ST] > B He &
BRI R L > BEAR > 5 BH > 0T ST 5 As B i g S BE A > 5 BHVE > 00T > R1T > B (181 3) .
SRR FHEER AR AR R Cd S it il T I8 T 7K™ i A BRI 2R (500 we/ke) A 1. 07 470 0. 43 475, 32
FI T H G R Cd AT 5 JLERAE RABIE (R T 500 pe/kg A PRI ZOR 1 P AE A IR R P (9 5 &t 5 5
i T I E K i BREE EER (500 pe/ke) B9 1.3 A5 A0 0. 4 4%, 428 Pb BT5 Qe ™ 8, HOE R e R
FEIT 500 pe/kg BR R ; BTG RAE mUR I He AT As 1237 BRI R A0 02 K7™ i i) B B 225K (500
pe/ke) . P, AR BEAT P rb o <5 B0 5 AR A A B O o, LB SRR AT G 5 YR AN AR

1800
~ 1e00 _ 000 SCI WP EHg A
i‘“ﬂ* Laool  SSCd MPb g A 5 s00
21200 & 400
£1000 ? 200
g 800 S
41 600 £ 200
=
4 400 # 100
e L
oL s P R o LNl sl N
Zik I Al EMH M ik AN
P 3 AN [FRAE 5 AR P P e R P 4 AN RIRAE SR E s A i
Fig. 3 Heavy metal concentrations of Penaeus va Fig. 4 Heavy metal concentrations of Bellamya
nnamet Booen in different sample sites quadata in different sample sites

223 KAHBAFENFAEAMHRBATESL RN SE ARRAELARAN D Cd & BT 0 FEMA
> TP > W > 250 > 0015 Ph ST g BEAR > T > T00] > & B > o015 He &4 MY 75
11> FEA > T PR > I IO 5 As 3 4k B0 05 B > BEAR > X1 > T00] > M (1 4) . BN Cd,
Ph il Hg #925 SARAR T [ ZbRME (500 wg/kg) s As B i B 105 B o T [ SR o, HARa R AR T
[l bR HE (500 pg/ke) . PR, DA Bt , B 1A v 0 6 <5 i 10 25 b BE AR R0 AT R e 1] S b e, BV 1% o



694 J. Lake Sci. (#1i8#+3),2007,19(6)

Kl As (975, By Lk — 2R3 .
2.2.4 KBHBRARFEHNTF LA ERE NG EM A KM EE SR SRR RE R T KA 3h Y
(R A 15 2 A K2 AR ) T, A RS et AN ] ) G R XS /K™ S B SRR . WETER M, K AR AR
4 1) SRR S IR BEK R 4 A AR IR, K R A R EOR S OK G
FEERBERY OIS M ity T 6 X0 B2 G2 JaR 8 1~ 1 55 SR BB 0, T A2 B 1 ot 1Ry /K 2B A W mT LU R R 19 6 71
AH.

AW RS R 2 DRIHCR A S A MR TR B i 5 A S BE AU LA M T KRR 0 v Y B
G IE A RS R MR T5 QK DRI, FE2%S SRR R A £ I SR ) B i ot A T A - 2
RIEIMBCF I EI AT IR (K 4).

A R 1A AR ) A A W A v DR 17 1k (g ke MR ) B H AR R K
Tab.4 Heavy metal concentrations in the samples of Lake Datong and East Lake Dongting

and bioaccumulation coefficient

Cd(BCF) Ph( BCF) Hg(BCF) As(BCF)
P/ I 0.02 0.25 T A 4.17
a2 9.95(497.5) 70. 11(280. 44) 57.52(57520) 17.42(4.17)
IR 381.28(19064) 610.4(2441.6) 5.76(5760) 61.56(14.76)
[ 92.38(4619) 120. 38(481.52) 11.24(11240) 341.6(81.92)

S AR ™ i g R H AR (g kg, M)
Tab. 5 Comparisons of heavy metal concentration in organisms between Lake Datong

and East Lake Dongting water and other waters ( wg/kg,FW)

KK e Cd Ph Hg As
e 12 225 340
AN 12 30 510 190
(1S 40 500 230
)P B S 19 180 24 96
HE2 246 150 38 90
LI QUNTILY] 548 280 5 130
KA 3524 GBS 69 240 51 1240
2 145 240 52 3150
WARshY) 970 280 71 2270
FEW AT (A 0) a2 10 70 58 17
IS 381 610 6 62
(28 92 120 11 342

P E 4R Cd Pb (&R K FIR MM H 48 Cd A1 Pb (9 & &, HURX &4 )8 Cd 1 Pb (1) 5 48
ZH 5k 19064 F12441. 6,3 K THEFI %} Cd F1 Pb By 554 240, BERHER X} 84 J® Cd F1 Pb 4 55 4E Bk
LR TR (R 4)  H G, A Cd A Ph 1) & i B e 4 RAURIE > 08 > fa R AE Y iAR%T Cd #1 Pb
HIEAERE T JRIR > 18 > . TR IR Hg (& AR I ke, B A K 7 Hg R4S H R 0. 001 pe/kg S
IR TR AR WA He (s 48 R 8, fafkh Hg B iy 57. 52 ne/kg, RFIBAER T Hg /Y% &, IRl
AT Hy (95 48 R 57520, BRI BbA: %G Hg 19 & SE6E 12 M0 > 18 > R, IR As IS &R
FUFAIER As B9& 7, HILE ERBON 81. 92, i K T UG 5748 28 14. 76 Ffa i i SE 254 17,1568
BT As X ) B4R BE 3 T TR AN £ DRI AR AR As (9 BT R RE 7RI > IF > f4. TE 4 Rainbow ' 45 H 1
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A R R SR S P B T B 4 B R A M AT R AT X I R A A A e R R T AR R
FEHEGIEA AR, IFIA N Y G JE AR R AT LI B — ELHES B A A R AL, 25 ]
AR TR R AR R R E T 4 R R ARE I IR ) 80T T 4 e AR K AR
S s B, ROV E SRR EM BTS2 AEAE ST R (U0 pH Gl RERE Ui B A TR
AN S AR A ) RAEBEIN 3 (R i AR R e MR 1145 ) (2™
23 FREEREMEHESESENLLE

K ) B 2T I 7K Bl #6254 J Cd Ph A As 9 A BEE /N TR Y Bk e e Y
KA1 2 7k sl £ 24 7 4 J@ Cd Ph il As 988t F Hg 1A A 5ty 77 Lol A i) e % T g 1 K 3
UREJE FH5E3E, HE SR Cd Ph & &R FERVL I /K38 ) V8 T i K SURT R v /K 35, 343 J& Cd  Ph X iR
FIT5 R LB, (HAREh Hg As 99 40 535/ N TRV AR ) DY 0T T /R Sl R R #5 /Kk Jalvh FR e 26 1
S Ol SR EE WK B0 IREE G 8 Cd Ph /95 i LK b R G R Cd P /I 2 (R
5). i ECAE R B, AER KK e 6 W B 4w Cd Al Ph ) 5 35 R T AOKR  5E 2R 3 )
H4xJE Cd A Ph (7t 3% 5 48 B FAEMR KK IR I8 38 FE AR iR i Ca® Mg™ I i A7 6

3 XEHRFEENEDEESBERTN

3.1 M EFRIEN IR

AT X A W I T 45 T i RS AR, AR SO E 17K 227K A A vk rh e R 15 S bR v
PEA AR AR MU TR 4 B ARG TG R BE , 7E B R K R T 4R T 2 Bk TS S A Al B, I
e N B LA R A ATl bt ) (NYS073 — 2001 ) sz B 7K 72 i v T 5 0 3R 4 PR s 7 3047 7K 77
AR K5 T R R AR N 6.

6 Kb A R H W SRR AR E (me/ kg, MR HE)

Tab. 6 Limited standards of dangerous mattes in organisms

i H Iy

F(Cd) <0.1,f2; <0.5, 5%k

Hr(Pb) <1.0,84&sh¥; <0.5, HE/K™ i

7k (Hg) <0.5

fifi (As) <L.0, DU F R R B i <0.5, g K 0 R IRK 0

3.2 M

- =] L - \ e[ 10 N SN Cl‘
PR /K7 R D5 R B s A TS5 Y Ho k. SRR TRl R AN P, = 5

Hrp P, 5 QAT R BB 43850, Coh 15 B BT B R B (me/kg) | S, is G ) I & DA A 7 (m
kg).
I3 EMER

A2 A= Wy (0 28 R 28 MR 53, $e B R F- PP 3 5 T W AR 1k b B A B T R R AT LR
(F£7). Ak Cd Hg As (%3 240 W58 TR B T 35 58, 10 Pb A9 2 0 5 3575 T iz 19 i £
R HE, O T 55 BT COh A RIRE RO AT AR E) (NY5073 —2001) HBEE /K 7= A
BA EY R BRERRE, TS FE A, 0 ERFTIER o 4 R T 3 A SR K TR E BT H T
i, {HEFPI Pb )& &5 T NY5073 —2001 (W BREFRE, e #IKT NY5073 —2001 (R

SR P 5 Y B0k 1T B W 7K 7= i o 4 s A0 V5 L o B AN 26 8. 45 SRR W, AR IR g 1 Ak
B X AE YA T E 4R Cd 75 G R GRS/ 1 (B UR TS 8 E0CR 0. 76, 5, % A5 FL o R i E
— LRGN A0 R A TS R BN T 0.2, J8 T IEH /KT s A ik v Cd 35 3 [R5 199 Jo 2 43 BOR /NI A R
>8> . AEYATPE SR Ph BTG R BN R & D 1,22, R F 1, BEHIUR 32 2] T8 A v5 4y, [0 Fn82 v Ph
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B 75 AR BOR B IE K /N T 15 P AE PR b P 35 3% D7~ B 0 BOR/NIBU 8 > 82 > £, IR R
Ffa R rh He B35 Q8 B0/ T 1, J8 155 K, AR Wi Hg 175 5 PR 09 S0 o 23 BRI Sy £ > B2 >
R VIRAI R As BTG YR ECER /N T 1 JRIE R /KF5 IE As 5 5% N 23 BOR/MIUR A 88 > BF > .

T KRR E R I (pe/ke, MR ) MEETSRRIE

Tab.7 Concentration and degree of heavy metals in organisms

YR CA(V5YLFERE) Pb (75 YRR ) He (V542 ) As (V5 YRR

(S 9.95(IEH) 70. 11(i54%) 57.52(IEH) 17.42(1E%)

R 381.28 (IE%) 610. 4(IEH) 5.76 (IEH) 61.56(IEH)

[EES 92.38(IL%) 120. 38 (IE#) 11.24(IE#) 341.6 (1IE%)
T B i T 24 13 56 94 480
Tl B2 i 2T R 508 1656 41 3440

MRS T 5 J A5 AR B2 LAJRCANG s 40 38 A A .

2 8 I i e Y B R0 B

Tab. 8 Content of heavy metals, pollutant gradient and integrated pollutant index

HE W RE CAd(I5 Y EH) Pb (15 Y5550 ) He (15559 ) As(T5Y55)
1125 0. 10(IE#) 0. 14(IE#) 0. 12(IE%#) 0.035(1E%)
IR 0. 76 (IEH#) 1.22(J54%) 0.012(IE#) 0. 062 (1E# )
[ S 0. 18(1EH) 0. 12(IE%) 0.022(IE%) 0.34(1E%)
4 it

R 3  B 2 ) 1 X 4 TR e 4 A A3 K A T T SR T KA S A SR A SR T R =
K bR, T4 5 YL Xt 2K 5 A R A /.

KA A R b 4 1 AN (RS JE R PR B v 4 S 1 A G, S AR R B B e R A ) i
BRI E RS . KAEAYIAP Cd P & IR > 88 > {6, Hg (& oA i > 18 > 0, As 1 & 1o i3 >
iR > fa.

ARTRIZK 2 R TR P i £ 2 2 T X 3 4 R 1) 8 A B AR ], iR 2 A0 x84 s i & 4R e I Kb
Ee MR E AN E S mY e £ R TFHatals

T I e AR B i X P B 5 YL on R A Ph, G ) K AR i 8 X S AE W R P i) e v R i i
BT A (AN T R, 5 R BRI b Ph (9 & /N TR BE WIIR T R 75 5o fE, (H R T 5
e, e ERERK.
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