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Fig. 1 Location of sampling sites jn the Hor.gfeng L ake
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Table | The contents of heavy metals in the surf ace sediments of the Hongfeng Lake ug/ g
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Table 2 The assessment standards for heavy metals of the Hongfeng Lake ug/g
Cd Pb Cu Ni Co Cr v Zn
AN L EERE 0. 659 35.2 32.0 39.1 19.2 95.9 138.8 99.5
ORWKENEXRBELIRESRIRE  0.32 32. 86 - - - 39. 82 - -
TEL 0.6 35 16 - 42 - 123
PEL 3.5 91 197 43 — 160 —_ 315

BREREN SRESRERAEEH
(TEL) AR, B T A HUAL R BE ST Y Zn (05 B
KB EEAEAREEANEL BT RYERT.
BRI I BRI L K 2 B R AT
By NI S BABATRESIRY In &8
HREN T 4 SRS RYEE #(PEL).

2.1.2 aRMBEABERBRIFTERLEBELFTLNE
o

UAENEREE+RELBSBNSR, BF
R R BRRAPERYES RS RN,
EidE 2 FHER LWH CAd.Pb.Cr S BATLLE
H,EHESBREBRATF—ARENKTE, HEXH
HEREMBEARYFELROBLERAK,
ERETFHANMIRMAKERERERE L HES
BaBOTRNRHMANESE HERLE. F
UAXEETHEMN ARTHERENSH,HET
ARBEENBYHNES BB REARKGE .

AR R A 15 R 1 JORM U M

ENEUNMESREGABEREL, AKXMT .

P= [LS e
niS

KHLPABREEES:n ASMIEN SR
YiFh; C AB ARSI BRYRE i SR H
TMERERESRERMBEZL.

HREFEZH EATHABYF In BRE™
H(C=6.3D, HKREME R T ITRY + 4 Cu,
Co.Pb.Cd.Ni, ARG AH LAY+ # Cd F1 Pb(C
BRTF 2D HAMRBSAMNIIRYHESHERT R
REKRWMAE1~2 28, REFBAHK Ni.Co M
CriBRRB/INT 1. ENENERLREHRAH
HEAFEATKTF 2. MEAFLSSIHRBEE
BCEER In FEBRMER. KKEMEANE
ABRERYE 1~2 206, RPIRBREYHE
ERZIANREMT YL EFERT G REFR™
B EANARZ , ARAREAMHBREEARE.

F3 ARBRESemMRYPESREEERY

Table 3 Accumulation coefficients of heavy metals in the surface sediments of the Hongfeng Lake

Ci

REA Cd Pb Cu Ni Co Cr v Zn P
Bk AL WA 2.49 2.54 4.72 2.3 2.91 1. 67 1.73 1.95 2.70
K 1.73 1.65 1.56 1.08 1.10 1.12 1.29 1.07 1.35
iz} 1.59 1.36 1.67 1.37 1,00 1.02 1.39 1.46 1.38
BR 1.46 1.25 2.18 1.34 1.23 1.79 1.71 1.40 1.57
JENH 2.15 2,05 1.58 0.99 0. 89 0.88 1.82 6.31 2.67
35401 1.45 1.37 1.70 1.56 1.50 1.34 1.56 1.78 1.54
%G 1. 66 1.38 1.88 1.35 1.26 0.96 1.05 2.01 1.49
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2.1.3 WM BAEARI P ELEFTEOAESRA
FiRM

VIR ES RIS ENESKE T LR E
MU EEMBRPNAREKE. E2RBRERFEHN
WM ERE, BRINBBHRYPIES R RM

XU PEYr 2% A Lars Hakanson ULER# 4 745 KBS 18
M, BERUEBRTR - EFETIHRY
FEMBRYNAEHE R, RBTHERE/HE
LYIRG AR, MEARAERTEUAHTHER
EERBREN,
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Lars Hikanson 4 7 W & 8 $03 B E 4 A K
H:El=TiX Ci; RI = JE .

AP CHELBHEERK(C=C/C;C
ARBURHRYELR i FEAMTWMEC It EH
TERETI VEZR i WERER RRESEHR
KEMEYHHBEROEREE;E A XX BRI
PYTR I MESRNBELEESREREGIGE
ZIHRIARXBUBRYFEHELBOBE
EAEEEE.
%4 NBRYNEEREESEEBRER SRAE (IR, 16])

Table 4 Criteria for dividing the ecological risk
degrees of heavy metals in sediments (From ref. [9,16])

H(TEL),Co. VAL R EREMNHESEAMNE
TBERE. FRXHBEESARHEERLEITR
#5. EHFRMILANANL,CIdH E ¥>40,008
ARROBEESKR, B FEFA A6 Cd & E 8
B (=80, REIRBHENM CdWESKEHRAK
BV HEFVBF o - BRIE IR > J5 AT > KM > % B

CSMASRESHKRAA. AAWESRhTRER

RBUMN RERSELBRREAIERENFSHE.A
ERENBELESKR.

BT RERNERBAFAES Lars Hikanson fJ
BF5A — 2 % 5, Lars Hakanson B BF 3¢ 8 1%
PCB #1 Hg, il PCB fl Hg () ## Z &K 40. &
BEAPEEBEEH(RDEFFHERRELFT

EARERHRIEYE EERERE

Ei<40 & RI<150 Py B EAAEEREENE LY RI & TR HE
40<CE{<{80 3 150<CRI<'300 Gk MK, AREREH . BEVAESEEEEESD
80<CEi< 160 5% 300<CRI< 600 %5 o

Ei>160 o RI>600 oy REIHEFUG A o SR ZE IR > 5 AT > ¥ B W > B

BEESRREREASA TN RBIRY T E
ERHBRKFEBENESHEE.. Cd.Pb.Cu,
Ni.Cr.zn A B BERANHBESRESHEEGR

KW =KIM=FHE>MN, B EBARRY +FE
ERMBEESKEERFHMILEAETHR.
MERTRNRYELRSBCLAKRTPEE R
7j(:Fo

S5 ORANRAYTESROBRELSAEERE(E)MEEHELY(RI)
Table 5 Potential ecological risk coefficients(E} )and indices(RI)of heavy metals in the sediments of the Hongfeng Lake
E}

RER Cd Pb Cu Ni Co Cr v Zn Rl
BIE BRI 82.00 12.79 20. 96 28.06 14.53 7.63 3.46 1.58 171.02
K 57, 10 8.32 6.93 13.19 5.52 5.10 2.59 0. 87 99, 61
B4 52. 40 6.86 7. 41 16.75 4.99 4.66 2.78 1.18 97,03
BR 48,00 6.29 9.70 16. 38 6.15 8.16 3.43 1.13 99, 24
BAH 70. 80 10. 29 7.01 12.18 4,44 4.00 3.63 5.11 117, 44
R F 47. 90 6.91 7.56 19.06 7.50 6.10 3.11 144 99. 59
E¥-30) 54.80 6.92 8.33 16.50 6.30 4,39 2.10 1.63 100, 97

2.2 AR BRYELCESREESTRE
BHBRYRN ARG ENEECR. MELA
RENBEESABERGRFLHR B, BHTIR
MRS TENEENTREBEERISHER
FB. U ERRMVEM g REE AL RERTS
R B KN THESEKFE. EANRE Ini5
RETEHEESREEE . AARRMERE
BEERARAR . B, FR AT % Bk 76 U5 ) 2 B 4 A I B0 4
THH. BIORBKEFRFTIEY N 48 cm, 3t
o186 MR, B2 BHSERA AR ILRY AL
ESRTRESEEATMAEA, Cd.Cu.Ni.Co BF
MU EREAEE  NVEBAIHFZH AR, R
B 5~10 cm £biA BB KH, % B 5cm XA FFFEK.

HAMSMERNBER CAd.CuNi.CoZHAE B
EFRHXEP<0.05), FMTXEELRAEH
PR ERZFEHEIXFEH. @ Pb.Cr.V.Zn
EHMESEZEMHEXERBEFRBLERE.

HTH—E X EES BRI P IR
BEHEAX.RMN4WTHBRYESHEIERM Zr,
Mo.RbZF&BETENER. ZTBEHABARNKE
BB, T 1 Ok B UR BB A9 4 R AT 7 s Mo SRR
HEPEENRAFERTHATREEEALERR
B MR SRS BRAABENEMHERX
%[19.22]‘,

FHRRLERS Zr SRR EEMEXERE,
ARBRATXETRZIANRENER., Ed&
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BrES L SEBEHEEKREERBRYE MG, Cd/
Zr.Pb/Zr.Ni/Zr.Co/Zr.Cr/Zr 15 TOC B ¥ IE
% (P<<0.05);Cu/Zr,V/Zr 5 TOC # X ¥ H
ABIBIAT 0. 743 10,611, 3X 7 B 76 5l B bifi TR 0%
B&mW2Z)E,Cd.Pb.Ni,Co.Cr.Cu.V LA

Cd(ug/g) Pb(ug/g)
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PURAEM., Cr 5 Mo HX# 8 ¥ (P<0.05),%&
BT Cr WA NZANRNER, E2E/LER
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0.05), REE T LMW Zn RULFE I B 2R 9 42
O EEAEKLPER.
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Fig.2 Vertical distribution of heavy metals in the sediment core of the Taohuayuan River
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Analysis of Heavy metal Pollution in the Sediment of
the Inflow-lake Rivers of the Hongfeng Lake

ZENG Yan!'?,Zhang Wei®, CHEN Jing-an' ,ZHU Zheng-jie!*?,
WANG Jing-fu'?,LI Jian', Yang Yong-qiong**?

(1. The State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,Chinese Academy of Sciences,

Guiyang 550002,China;2. Graduate School of the Chinese Academy of Sciences, Beijing 100049, China;
3. Guizhou Research and Designing Institute of Environmental Science, Guiyang 550002, China)

Abstract ; Based on the analysis of the contents of 8 heavy metals(Cd, Pb,Cu, Co, Ni, Cr, V, Zn)in the sediments of 4 main
inflow-lake rivers of the Hongfeng Lake and Houwu fish-farm, the quality status of these sediments was evaluated by adopting
comprehensive pollution index and Hakanson ecological risk index., The sediments of the Taohuayuan River are most seriously
polluted, reaching a moderate level of pollution(P=2. 70,RI=171. 02). Although the concentrations of Zn in the sediments of
the Houliu River are high,the ecological risk is slight. The sediments of the other rivers have low pollution levels. The poten-
tial ecological risks follow the order of Tachuayuan River > Houliu River > Yangchang River >> Maxian River. (verall poten-
tial ecological risk is mainly attributed to Cd,whose potential ecological risks in all the sediments were identified to be moderate
or severe,and the others only caused slight ecological risks. Aanalysis of the variations of the contents of the 8 heavy metals
and TOC,Mo and Rb along with the depth profile shows that the deposition of Cds Pb, Ni, Co, Cr, Cu, and V is controlled

mainly by the variation of TOC during early diagenetic processes. Cr was determined in terms of redox conditions and diagenetic

processes,and Zn was mainly governed by particle or grain size,

Key words: sediment; Hongfeng Lake;ecological risk; heavy metal; pollution; TOC



