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Abstract: Development of mineral resources along Xiang River has
brought serious pollution of heavy metals. What’s more, heavy met-
als migrate from environment into organism which bring a conse-
quence of security threat. Studied the pollution situation and migra-
tion regularity of 7 kinds of heavy metals in water,sediment, plankton
and aristichthys nobilis. The results showed that: The concentration
of heavy metals in water were below the first class standard limit val-
ue of the national surface water environment quality; The pollution

degree of heavy metals in sediments were found with the order: Cd>
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Zn>Pb>Cu>Cr>As>Hg, and the comprehensive pollution grad-
ing had reached high levels of pollution degree; The concentration of
heavy metals in plankton were found with the order: Zn>>Cu>Pb>
Cr>As>Hg>Cd; The concentration of heavy metals in aristichthys
nobilis were found with the order: Zn>>Cu>>Pb>Cr> As> Hg>
Cd, and all the concentration of heavy metals were below the national
and industry standards limited; The concentration of heavy metals in
plankton mainly depend on the concentration of heavy metals in wa-
ter, partly depend on the sediment; Cd and Pb are more inclined to
migrate from environment into aristichthys nobilis, while Zn and Hg
are more inclined to migrate from food into aristichthys nobilis.

Keywords: heavy metal; food chain; migration regularity; plankton;

aristichthys nobilis
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MOEN, —BIME LR AB LR NAE IR HE K
PO BT S AR MR (/N 2 TR A R KO HRE S
M+ e ® % Cd.Zn.Cu Al He, 1M A 5 & % Cr.As
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Table 1 Contents of heavy metals in water, sediment, plankton and aristichthys nobilis from Changsha section of Xiang River
mg/kg
SRAE I [H] B b Cr Cu Zn As cd Pb Hg
IKEE 0.003+0. 002 0. 008+0. 002 0.010=£0. 005 0.002=£0. 001 nd 0.002+0. 001 nd
TR 77.0294£4.003 31.043%2.414 395.941+£9.116 12.61840.873  6.073£0.774 73.64244.556 0.171+£0.011
s PR AEY) 0.062+0.013 0.239£0.010 0.364+0.037 0.01140. 003 0.00240. 001 0.101+£0. 022 0. 008+0. 004
i 81 0.112+0. 004 1.23040.132 30.131+0.317 0.04040. 013 0.01640. 007 0.234+0.013 0.024+0. 008
KK 0.003+0. 001 0.007+0. 003 0. 020=+0. 006 0. 00340. 001 nd 0.001+0. 000 nd
VLR 72.575743.297 28.957+2.109 402.93949. 323 11.204+0. 983 4.79540. 625 55.645+3.010 0.137£0.014
10320 H Y 0.048+0.011 0.256+0. 033 0.351£0. 027 0.00840.002  0.0034+0.001 0.082+0.015 0.013£0. 003
i £41 0.118+0. 001 0.945+0. 123 25.64442.999 0. 03440. 006 0.00740. 001 0.198-0. 006 0.035+0.011
IKRE 0.004-+0. 002 0. 008-+0. 003 0.015+0. 005 0.003=+0. 002 nd 0.003+0. 001 nd
) ULFR 86.092+3.106 33.348+2.573 387.12649.016 17.915+1.026 14.150+1.288 91.747+4.893 0.123+0.014
M Y 0.076-£0. 028 0.293-+0. 052 0.347+0. 022 0.01340. 007 0.00640.003 0.12340.029 0.006-0. 003
i £, 0.119-0. 001 1.06540.189 28.511+2.196 0. 03840. 002 0.01640.010 0. 21540, 004 0.020-£0.011
T SRAEES R 2014 4F s nd FoR KK .

F2 WIKVERRAYPEEETREITNIEH
Table 2 Pollution appraisal indexes of heavy metal in sedi-

ment from Changsha section of Xiang River

HE)E Cr Cu Zn As Cd Pb Hg
WHLIUB 17 5t ] ]
62.0 16.7 73.0 20.5 0.5 22.5 0.25
fH/(mg+ kg 1)
AT Y 48 5 1.267 2.053 5.416 0.679 16.678 3.275 0.576
EESEREYCE 12.175
x3 MBYBELETLS RIFAED

Table 3 Criteria for classification of heavy metal

pollution in sediment
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o Cr 15 4 JE Bl L 0. 041 ~0. 083 mg/kg, Cu Jy 0. 220 ~
0.307 mg/kg.Zn 2} 0. 276 ~ 0. 405 mg/kg, As & 0. 006 ~
0.016 mg/kg.Cd & 0. 001 ~0. 007 mg/kg.Pb 24 0. 065 ~
0.137 mg/kg,Hg 2y 0. 004~0. 015 mg/kg, FEL BN
KBTS Zn>Cu>Pb>Cr>As>Hg>Cd,

KU BRHAREFEY P EERE Zn.Cu.Pb.Cr 17
ﬁ%ﬁﬁmmuﬁmmﬁ%Eg%ﬁ?%Wmm%Iﬂz
M4 542 8 VA M AL TR ) & L S Tl 3% 357, Cr 75
FERH T MR =L Tl X G A T E R KT,
HE R 38 HE R Tl B K LR TR 4 TR ) M R A A T
PP e RN ™Y . As Hg . Cd E"J/‘\Eﬁﬁ,As 1 Cd 175 4
{J!PEJL: DB R A R R E IR AT AR SN = AN

A A B K LR R %ﬁ{aﬁiﬁ%#“ Hg 754 F %
dﬁ?%?]:lklﬁﬂ(%ﬂﬁﬁﬁl R il i s AL FE
2.3 HeahEEENEEFR
1R T Hiah RSB E S, Hd Cr &
4 0.101~0. 151 mg/kg,Cu 2/ 0.829~0. 901 mg/kg,Zn K
27.287~27.453 mg/kg, As 5 0. 029~0. 047 mg/kg.Cd H
0.004~0. 010 mg/kg,Pb & 0. 184 ~0. 268 mg/kg, Hg #
0.017~0.041 mg/kg. Xﬂt%% 4 v [ [ SR v AL RE 1 482K
P E 4 e B AT L A R 4 AR T B 1B (H 2 BT
T 45 %E%mﬁﬁE@E’Hﬂ?i%ﬁﬁ@ﬁiw%ﬁﬂgmwg
e AR e A ARG R S E RS, )
A A5 i A AR A ) T B A AR 500 g A IR U,
M 46 ) i AR 2k R AR ARG T BB Al i K 4
o 1) B B B T X o T i AR T JRE W UK A 5 A
i £0 AN [R] #8457 P Zn, Cd A1 Cu & & 04 4 00 o, 45 By i il
A P E SR S R T GB 2762—2012 FRuE[R G, 8
T2 B E I 5 H 2 5 53 S8R BEAE & Zo AR B
SRR Cd AR . [F B, 7E 40 Bt fa 2E KT & 4 )8
B & SR RRAERT R BAE 6 A~ H I Cu T Ph [ & 6 48 ) 28 4 1
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Table 4 Limited contents of heavy metals in fish
mg/kg
PR Pb Cr Cd As Se Zn Cu
GB 2762—2012 0.5 2.0 0.1 0.1 1.0 — —
GB 13106—1991 — — — — — — 50

NY 5073-—2006 - - - - - 50 -

M. Zn F1 Cd 78 4 H B0 ABm K.

b b B R 4R A B S AUHE)Y Y Zn>Cu>Pb>Cr>
As>Hg>Cd, BrTZ MY ESE & & 05 m ok,
BHMEZHESMN BB E L7 EZLmW, HP,Zn Ml Cu
VB R 40,28 1) T U RE O 3R 78 F AR (7 R AR i A A K iR 5
HE YA RS TR cE &£ s Ph Al o g ik
P E R E B TR P (R A ok L R SR A T s Cr
M ENME TR . S SRS (AR A BRI
PERC R, — UL S P A L 4 m o R SRR As BES
55 Be i BN L A0 DL TR R Eh IOAC W IR R R S 8 Y B0 R LA
TR b 5 5 H 245 A R M I AT R S AE
ARG R EA S Cd fE 5 401 3R A R L ST Ak
GUERNEFME AT, v EE R RS AT . ESE
PR AUASE T P 0 0 P T 4 e 1 HE L 3 5 B AT 4 5 i £ 2 X
HERBWEE,

2.4 FHEYNHEPFSESEENIBNE

MR 1 A AR TR DURR Y b A i R e R i
FER U Bl 7K i b B 4 8 At e AG. K AR AT AR W 1 i
Ui A= Yy A0 2 b D R T R RAEW b E AR N E Bk
VR AEYEN RN FETCYRE . CESBEREM
iR BREEAMEA™ . Zk 5 B, it kK,
TR 07 Uie A 0 (R A4 A O 2R 80T 20 37 0 A= 400 A0 K 4 i) 1
FHCHE L STTR R Ao, R R AW &&= E
B TR RIS 32 BT AR 52 0 . 6 K A LT RR
T Ui AR ) 9 £ ) 4 R 9 A DG ML T LR B Cu R B R K
PAFR S5 £40 [R) |V Ui AR ) 0 9 e ) g 25 A OG L Cd A P R ELh
TUFR Y R £ 5] Sk 35 A 5% L Zn R Hg 3R 31k 03 i 26 ) 5l £
i) 2 2 AR OC . Cr A As R IR /K A4 T ER W) | 73 10 A ) 0 5 10
[ A7 FE— 52 B A O M R B 3% . fh L A] 4 W7, Cd A Pb
T 1) T ER B P RS B fA L T Zn A1 He T W T AR
YT B,

Zdenka Mazej 21 B 5335 IR 55 (0 I 4 Jm B 0T
SR NT W A0k e ik 0 NE RS AR Y b i 4R E
HEHEAEN SR AS S &b Je &% 2k A IE, i
Ja it AL, Cd il Pb 76 & W) 4k P & 5 R R TS
W A% B IR, Zn 5 5 8 4 A B LGS 3R
FEHEHULP He i Z RSB 5a P EAS S .
Maria S. P. Vilhena Z5 i35 i Zn 1 Cu 5 F MK LAY
TR B A P, X SERFIT 4598 1 5 AR B I 45 SR — L

x5 MIKDPERESKEREEITHREY . EARXEERE
KEREYHNHETELENHEXRY

Table 5 Correlations of heavy metals in water, phytoplank-

ton, zooplankton and aristichthys nobilis from

Changsha section of Xiang River

FEAL Cr Cu 7n As Cd Pb Hg
KA ) ) ) )
- 0.756* 0.732* 0.703* 0.746* — 0.823* —
i
I
T 08927 0.508 0.669 0.683 0.715° 0,712 0.406
TR
Kok ,
0. 708 0.809" 0.344 0.584 — 0.672 —
i ta
DL _
0. 549 0.647 0.495 0.618 0.740* 0.754* 0.512
fi 11
O AR ) ~
0. 621 0.735" 0.748* 0.655 0.609  0.504  0.921**
Yo
T % 7E 0,01 K GO B3 H 35 « 7E 0. 05 7K I ORI Btk
B,
3 g5k

VLR U B E 4 & 15 e 1 SR I T Bl 7™ ok R i
HE R K RS HE B, WYL K A v E 4 s A T
b FOK R R T bR R EH . DI P RS E T
RREHF N Cd>Zn>Pb>Cu>Cr>As>Hg., 4 &5
ROFOCEBEEGRBEE, FIFEDHESRL S ES
{&HEF R Zn>Cu>Pb>Cr>As>Hg>Cd, #fifah ELE
¥ & m AR HEF 8 Zn>Cu>Pb>Cr>As>Hg>Cd, T &
AR A S R P I SR AT b b R PR AR
PSR BRI TR [F e B PR R R, Cd A
Pb S T M ERBE o B 4 1 T Zo A1 He S5 m T M
B EB R,

TR B 45 52 2% DA A W R 4% S 1 AR L O 8 o
Ja I B LA ) T 5 8 A 20 A () 4 2 6 LA TR ) 0 R R
—HRIT, LY OKEEY  EE s IRy,
WPl Y 5 R T WA R 8 SR B AW BT L
AR A ) B 00 4 » B ] B <3 )G A% s AR TR SN 1 i — 2P Y
WrE

5% 3k
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