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1.2 #FmRE

2016 4F 6 7 JEIT XK AR 5 A AF £ 0 K AR B
JEE VAR dh B SR AR o AR B AE AU L ELAR 200 mo g
FEL PN 3 IBURE 7K A K2 i e o <6 Ja s I i 1 18 O
Cu.Zn,Pb.Cd.Hg, As. JKEERBETTIE R RKASTE
KR 0.5 m Ab SRR U R A R A A 2R 9=

KR A

13 HENKRHIELE S AT
RAEACKE T 72 25 6 (A 36 AR % 4 P o

B TR e B T IR R T 4 C A F R AT 5 XA

JPROHT B S 56 2= B, SR R T WO 43 06 O BE T T © Ml
EAASMERES T CuZn S AR RS
g 5 b P, Cd By 6 i ST il 2 2 M E A
AR R 1997212201 SZ A4 b o 7 % (GB/T1713821997 F1 GB/T1714121997).
1.4 Sitah

K FARUE HE X 2 Hr K (R b B B 4 8 oe R B IR KRR v () B 4 @ 10 B iR R L IR IR H K AR o L H
FEIKFRAE B b K FAREFEATXT H. SR AL B35 %0 'Y (Geoaccumulation Index, Igeo) XS {E fh H 4 8 &
SRR BT RALTEA . Tgeo MR AN Igeo=In[Cn/1. 5Bn]. . Cn 45 Fr i i # i U8 Bir & S0 K 1
JZ; Bn 2k i SOk . WA 1. 5 BFIERIUAEN SRS SEM LS. t R R B E & 7 A%
%%, B Igeo<<0, (0~1), (1~2), (2~3), (3~4), (4~5)F=5, S HIXF W JL-TF-BEA T5 Y . %A 15 3
JETG Y RIS TG e B R g E RIS g | R RS e A BT g AR R T L.

K FH B JR St AH oG R BOTH SRR TR B T R R A OC M, B p<<0. 05 B IR A St E L, R A4
2 B3 e PPAT K SR R R 0 25 A s 2 TRl B AR BLEE . i A 43 A 75 SPSS 18. 0 1 58 AL

2 HRESH

2.1 KHEEZETE

KABKAE P E 4R ICEREWREN T . Cu, 0. 285(A.0) ~6. 625 pg/LOFFAE £ 3 Zn Fe K i e
H25.7 pg/LARNL) » Bl BB R B TR PR s Pb 5 KRR 0. 862 pg/ LA A o Fe (o 2 vk i
IR TR ; Cd, 0.002 8 CHL#F) ~0.060 8 pg/LCEFA 455 Hg, 0. 035 (BT 1) ~0. 26 pg/L(EFAA)
As, 0. 786 (B #F) ~1. 358 BRI pg/L(F 1.

K e i 4 R 0 2 T Uk B b [ TR R R KRR ME (2005 4R Hb Db 3R K K SRR 1 (2002 4 |
o ] K BT BRHE (1989 4F) Hedss. BTl iy 5 i 4 Jm oo 3R i AU Hg 1Y 57 2 vk 5 i i 3 [ 111 28 b 3 7K ok
J5 b .

H1 KA&FHENEE

Rl KEHABEDPESELEZERERE (ng/L)RSKRRENLILE
K K iRk 1=K il 7k

it H T4 ME RAMHE R/ME

Pk i L% IS e Bihr HE
Cu 2.215 6.625 0.028 4 1 000 10 100 100 10
Zn 17. 060 25.700 0 1 000 50 100 100 100
Pb 0.372 0. 861 0 10 10 10 50 50
Cd 0. 030 0.061 0.002 8 5 1 5 5 5
Hg 0. 066 0. 260 0.0350 1 0. 05 0. 05 0.1 0.5
As 1. 082 1. 358 0.786 0 10 50 50 50 50
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RAEDHEE AN 5 AW 3 HE 2): A 0 5

1 A 4EARAT AR O s 2 2 F0 45 W) O BR300, 4 3 K w2
Lig/i ey

KEEh & GBIt R WA R 2 fras. Cu Fl R4
Cd ZRIMIEME K RA LI FE X, Zn fl Pb Z [0
PRA R RA G E X A N3
2.2 RiRHEEETE

JREh R EAJR TR IR 3, & &8 2L H 1245
T Cu, 13 877. 2(HI[ [1)~20 761. 4 mg/kg(3E) ;
Zn, 86.9 (Hf 4 #) ~ 113.6 mg/kg (M #5); Pb,

BHa

31 533. 2CHP A &) ~ 36 506.7 mg/kg ([d.1»); Cd,

1138 LB 44) ~5 904. 2 mg/kg (i) 5 Hg. 0.16 B2 KEHNSAFLARELETTRE L

(R0 ~0. 22 mg/kg (M) ;s As, 11. 5CEFAfi ) ~16. 4 (B #F ) mg/kg (& 3).
R2 KEWMEAABEELEBITEHLESH(n=5)

Cu Zn Ph cd Hg As
Cu 1
7/n —0.519 1
Pb 0.765 —0.940" 1
Cd 0.973" " —0. 500 0.755 1
Hg 0.769 —0.420 0.626 0. 666 1
As —0. 239 —0.463 0. 326 —0. 152 0. 005 1
PEe ©p=0.05, WRAGIEE L p<0.01, ZRIAGIHEE L.
I KEHRUINHHEARKEESERESH mg/kg
S5 {H PR 22 i KAE He/ME
Cu 16 436. 2 2 564.6 20 761. 4 13 877.2
7Zn 100. 7 11.2 113.6 86.9
Pb 33 858. 2 2 039.2 36 506.7 31 533.2
Cd 3 141.0 1970.8 5 904. 2 1138.1
Hg 0.18 0.02 0.22 0.16
As 14. 3 1.8 16. 4 11.5
JERAE S B2 Ml 5 WA 4 2 4H(F 3) . 0 5 10 15 20 25
1 ELIEEEAN . WAL, [ BRI, 4 2 AR RAR3
T 4R T R MG I E 4 R, He Al
N RS IO W S E/\\4_
Ph 22 A ) 57 b1 56 5 A Gi i 2 L. 2

Igeo fE BN 45 R N3R5 Fion. S M [ il 52

(CCOYFIFI R (UCO 5 8- (5. R Zn 2 0|
SN 5 T 4 145 7 VR HE 075 e .
245
3o #
w2

3.1 REWEERENZEASHEE

KA NGB A TWI . gk Zme B3 RAREHERRELETERESH
TR R . AP A 5B E F LT AT AR 5 R B F S R TS A KR
B R IR . T 0901 o T R B AR K2 0 0 R B A A 2 L M e % HLe
W 77 2 2 AL S K A5 WK T FY 25 SR PEAT B2 0. K AWK o 7 e R D o T 4 9
S IR 7D 025 )35 o 00K oo 0 o 1 T o B 4 o A B RO TR A K
51 R U o 0 R 25 [0 50 15 5 B 10 A o — B0 00 G U o T 4 00 S R R Ao AT R
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x4 KEWEERRELBRTEMBXEDH (n=5)
Cu Zn Pb Cd Hg As
Cu 1
Zn 0. 346 1
Pb 0.074 —629 1
Cd —0. 267 —0. 459 —0.709 1
Hg —0.034 0. 620 —0.993"" 0.628 1
As —0. 241 0. 758 —0. 567 0. 784 0. 482 1
x5 EFFAAMEERETKEMREESETIENMRAREH mg/kg
5 Cu Zn Pb Cd Hg As
ccer uce? ccer ucce ccer ucce ccer uce ccer UCC cccC UCC
Bn 38 25 86 71 15 20 0.055 0.049 0.08 0.089 1.9 1.5
Lisg/iiFas 5. 62 6. 04 —0.39 —0.20 7.25 6. 96 9.53 9.65 0.38 0.28 1. 40 1. 64
Ve 5. 90 6. 32 —0.17 0.02 7.31 7.02 9.95 10.07 0.36 0.25 1. 57 1. 81
[RE s 5.49 5.91 —0.23 —0.04 7.36 7.07 10.33 10.45 0.33 0.22 1. 69 1.93
[A] L 5.63 6. 04 —0.34 —0.15 7.39 7.10 10.88 11.00 0.31 0.20 1. 60 1. 84
HE 5.63 6.05 —0.13 0. 06 7.27 6.99 11.18 11.29 0.59 0.48 1.75 1. 99

Weoa R EESE: by RREFETY 5 Bo 15 RHE.
3.2 HMKkHEESESKRIRETEL

WK v ) 4 T e R A R R 5 v B T A AR R K AR A (2005 4R L e ] |l K K AR ME (2002 4R |
rh L K BT AR (1989 4F) L, & A 75 i1 /K B S AR Bl B A il 22 1 5 A EE 4 B ST R 1 i IR Tk Y
AT 3 RO K T AR A e Al K BT bR o B BR . A Hg 19 5 55 9 8 ik 3 [ 11 28 b 3 /K oK B b v {ELAIR
FIV2EKAr M. Hg EET5 4R IEA KRB A 2 A J5 1. Hg M AR KREBE AN MR ER 2, R84
SR L BARKIK . M R A ZEEVE T s BRMICR s A KARSE. XK R Hg (19 2k 5
BT R R ) 4 o 2 | A
3.3 Igeo BEITFMERPFEERE

Igeo FEHEH BT N AT PR 2 . A5 BR AL 2% 35 008, 0 Rl %5 T3 1 4R LA 7 X Sl 19 52
M) &5 R AR U A B 4 S TS e O] SR AR BT R A AR R N R AR, RIS R I E 4R
JUE W E RFEEE R, AR B S (EH B XPPAGEE RA R K. AWF5E R i U8 v 5 4 8 o0 & 43 ) A
EFEFE, FEMETFRESBICRRE DSBS, WM REN., REVERESBIGR™HE, F5
1592k Cu,Pb,Cd, Hg, As(Igeo = 0), Cd,Pb JE& ™ E M54, UL CCC A S MEM Cd: 9.53
Igeo =11.18, Pb: 7.25 = Igeo = 7.39; L) UCC N {HI Cd: 9.65 = Igeo = 11.29, Pb: 6.96
Igeo =7.10. IEIME TR THACRE, BRAMNESE G RAMAXNHEH X, KRESEHREZ—
AR R, H 2Bl 7K SO AR N ZEIE B A T 0 ORI B K AR 1 R s g, PR 2 T T T A
Ay E .

A 1A

4 & it

=A

K A7 WK BT 4 R AL He RWES R WB; RIETHH Cd,Ph, Cu 2 FEMS R BT, As Fl He b
TREBTG QR RS s EVE P B9 2 B OT B AR 23 W] 40 A1 5 BN B B — Bk s A OGRS R B K RN
A G R IT R () ) 5C R AR AN BT . U] 5 R A R E Y5 YL R
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On Spatial Distribution and Evaluation of Heavy Metals
in Water and Sediments at Changshou Lake

YU Feng-qin, CHEN Yuan-kun, DAN Yan,
ZHU Jie, MA Yue-gang, XIE Yong, LI Yan

Chonggqing Fishery Sciences Research Institute , Chongqing 401120, China

Abstract: For this study, water and sediment were sampled from Changshou Lake, consequently about 5
heavy metals were determined for spatial and quality assessment. The results showed that Hg was the po-
tential pollutant in water, and the maximum concentrations occurred in the sites close to Yemaoyan, an ar-
ea with intense human activities. While in terms of sediment, As, Hg, Cu and particularly Cd, Pb was the
major pollutant. cluster and correlation analyses demonstrated heavy metal in the sediment showed strong
correlations. Correlations between the elements was not obvious, explained that there is no specific pollu-
tion source of heavy metals.

Key words: Changshou Lake; heavy metals; water; sediment; pollution assessment
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