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Monitoring and Pollution Assessment of Heavy Metals in Fishes of Songhua River
SUN Jing wen', YU Hong bing', LT Yurr fei’
(1. College of Environmental Science and Engineering, Nankai University, Tianjin 300071, China;
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Abstract: In order to investigate the current status of heavy metal pollution in fishes of the Songhua River, the Microwave diges

tion and ICP M'S method was used to determine the concentrations of Cu, Zn, Cr, Cd, Pb, Hg, and As in fishes, and the heavy

met al pollution status w as assessed using the comprehensive pollution index method. T he results showed that(1) the contents of

heavy metals in fishes from high to low are Zn, Cu,Cr, As,Pb, Hg,and Cd, and the sources of six heavy metals are similar ex

cept for Hg;(2) the contents of heavy metals in fishes of the Second Songhua River are higher than those in fishes of the Nen
River and main stream of the Songhua River;and( 3) based on the evaluation criterion of NK 50732006 and GB 13106 1991, the

contents of Ph, As, Cr, and Zn exceed the standard values, especially the pollution status of Pb and As is serious.

Key words: Songhua River; heavy metals; Microwave digestion; ICE M S method; cluster analysis; Pearson correlation analysis;

pollution index method
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Fig. 1
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FE I B B 25 LR R JE 1 000 Be/ mL ¥ Crs
Cd.CuZn.Pb % 5 FbrifEILH]; KEEA 1 000 Bg/mL 1) Hg
HT As bRUER 7 LSRN 18 MQ/ em 135 1-/K; 70% 1 2%
4 HNO3;30% {2 4l Hy0,0 FIJH 1 mol/ L (K YR %5 7 Fh
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K 5 A P AR YEY R ( GBW10029) %t CusZn < Cd. Cr+
Pb Ml Hg M3 52 77 Wk AT IR AE, 45 5 SR 5 R TE 48 i [l
RYLHILE 96. 0% ~ 104. 0% 2. 7] .

2

Location of sam pling sites

2.1 SR T BT R R A HFAE

A FIAS U R 5 2R, 456 AH 5 SCHR L2 o S A=), 45

c 30 ETERE

1
Table 1 Coordinates of sampling sites

Y LR Z 4

701 KAl 128 10 3¢ 421355
702 HERATH 127 15 3¢ 421957
703 44K 1276 & 42°5737
704 WK 126213 42°40 2
705 K L 126 40 3§ 4343 40’
706 PRI BIA W] 12653 ¢ 43°46 57
707 Ly A 1% 1 126 28 43 ainr’
708  EXREO 126 2% 25 44023 23
709 FMEITHE 125 56 53 44°43 29’
710 RARUITSRIT oK IE 124 49 54 45°9 47
711 =Lie ) 124 49 55 45°9 59"
712 PERWET 124 46 36 4521115
713 iHKET 124 43 51 45220 42
714 R 125 4 39 4003123
715 POLMKE 125 20 41 4304327
716 WT 125 131§ 4910 21
Z17 WK 124529 4824
Z18 - FRFE R 123 55 16 4772339
719 FSEERUR 123 55 10 4772339
720 K% 124 17 14 45033 4
721 WYURIE 126 34 46 45°459'
722 0P 12635 3 45°58 11"
723 EHA4H 12727 24 45°54 43
724 JIEBARDBUE 2 128 53 34 45°53 50'
225 {EEE-RER 12934 1 46°20 20'
226 HERMTRCE 13606 17 46°44 a8’
727 ARG ELAE VL 13715 29 46°47 47
728 EERTAR A 131 4 24 473 56’
729 RRLT 1322814 4738 45
730 FdkiE AR 128 2 14 432§ 51"
731 BHIH 128 57 47 480319’
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Table 2 The concentrations of heavy metals in fishes of different river sections
. ! /RN ean FATETL T3
U R SR (mge ke) o o e
®/(mg* kg ') SRR o (mge kg') ZRZH o (mge kgh) =5 R
Cu 100 2.264 2.792 1.233 2.202 0.972 2.223 0.982
Zn 100 43.015 63. 426 1. 474 41.248 0. 959 35. 636 0. 828
Cd 100 0. 054 0. 068 1.258 0. 040 0. 745 0.0623 1. 158
Cr 90. 31 1.527 2.296 1. 504 1. 696 1. 111 1.577 1.033
Pb 100 0. 944 1.463 1. 550 0.926 0.982 1.709 1. 811
Hg 100 0.230 0.173 0. 750 0.228 0.990 0.296 1.259
As 100 0. 964 1.612 1. 673 0.908 0. 942 0. 831 0. 863
Vb ITARY) A Z31( BEIA) S .
2

Fig.2 T emporal variations of heavy metal concentrations
in fishes of the Songhua River
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W& RS 1. 811 14% . Cr 78 3 MIB & 72
FRAFYKT 1, ZRABEKRMEHE M) K 1.503 9,
He 765 ZFATETT R (0 22 57 KBS N T 1, dEFATETT T+ iR
TR, ZERREN 1.258 7,

FATETT. Wy R0 540 PO 7 Fo 2 &2 0 5 & 40 A 45 1E L [
3. MK 3 A%, B He SR LR, 6 FiE 4 )8 ( CusZn Cr. Cd.
Pb.As) If &8 i X B4 Z08( EXKIE 1) (Z11( & M)
Z12( VG K M) F Z13( ¥ ZKET) 2590 B, AR5 W BLAE 206
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Fig.3 Distribution of heavy metals in fishes along the river
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Fig.4 Cluster analysis diagram of heavy metal residues

in fishes of the Songhua River
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N T HE 25 MERRE RS TR VT S A Sk Py 4 SR T
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LR IHY R A & BT T W 0T, 45 R Wk 3. 1)
UF H, Cd 55 PboZn & H7E P< 0.01 KPT B35 H
IEAISMERGR, Cr & E S CusAs &R P< 0.01 KF T
B3 HIEAHSCHERGHE, M Hg & 7E P< 0. 01 K F 5 H AR
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Pb.Zn.Cr\Cu 5 As % 6 B & B ST BN SR AH
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Table 3 Correlation Analysis of different heavy metal residues

in fishes along the river

Cd Cu Cr Pb 7n As Hg

Cd Pearson AHEME
ik 2 T (OB

Cu Pearson 1% 0. 724°*
WEECEM)  0.000

Cr Pearson AH7<M 0. 609°* 0. 870*
M) 0.000 0. 000

Pb Pearson A5t 0. 864 0. 851™ 0. 734™
S EC)  0.000 0.000 0.000

Zn Pearson AHFCME 0. 728 0. 642 0.451* 0. 695
SEMECWM)  0.000 0.000 0.011 0.000

As Pearson FHIEPE 0. 6807 0. 823™ 0. 838* 0. 739™ 0. 575"
BEECWM)  0.000 0.000 0.000 0.000 O0.001

HgPearson 5L 0.000 0.329 0.384* 0.226 - 0.2070.218
HEEPECUI)  0.999 0.071 0.033 0.222 0.264 0.240

TR RAE 0.01 ACT-OR) b S35 * A7E 0.05 AKCF(RN) F 23 A%
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PAGH(PL), IR R R B (1) A KN A RoR R —Fh 4
JE ISR — g YRR S AV PR BUE I KN T R SR
& (1
Ko ¢ FoR ik i R EL IR MR HE (me/ k), B sE
fH; Gk REEIE VPR B mg/ kg)
1,

Pl= n+
e n FRIR VY I BT P 1) 2 SR P AN 4

Cu~Pb.Cr.Cd-Hg. As FIVEH bR AESL IR AR ML R AR AT
WARHECTE 2 6 i ZK Pl op A5 8 G 5 P00 0 BRI AR UED
(NK 5073 2006) i+ 57 o i - SehsHEA T Zn, BRIIE Zn 1DF
M b EA SR & P AR BR B TLAEAR EN (G B 13106 1991) BE4T
TS H AT Py v o T TS G ARG RO A, — O
H, PI< 0.2 BTN IE %1 5K, 0. 2< PI< 0.6 IN A%
TP, 0.6< PI< 1.0 BTG B/, PI> 10 I 4 &g
YKpe

FAELT I 58— AAAE YL BRI FA AR T T 25 3 AN
Bt AN BEL R A RPN A RN R 4. N7 FpE
EIRMNLEA T YK TRE, Cu TlBFS BN, Cd Al Hg 1A 7
oy AR, AR R T /N T 1, U WX P R 4
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Table 4 Assessment of heavy metal pollution

IL'=

(2)

in fishes of the Songhua River

VINE SRy AR %) I; Pl
Cu 0 0. 036
Zn 59.26 1.268
Cr 49.38 1.148
AT Pb 53.09 2.92 1. 407
Cd 18.52 0.677
Hg 8. 64 0. 546
As 67.90 3.225
Cu 0 0. 044
Zn 20. 35 0.825
Cr 23.89 0. 848
BT Pb 44,24 1.853 0.917
Cd 6.19 0. 401
Hg 14. 61 0. 630
As 41.59 1.816
Cu 0 0. 044
Zn 23.59 0.713
Cr 15.73 0.788
FALEYE 3 Ph 61.91 1.9% 0. 945
Cd 3.37 0.62
Hg 30. 97 0.791
As 62.92 1. 149
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V5 YRR T A 1 PhoCr A s F1 Zn IR E3FR #4075, Cr F
Zn [ BEAREUEL T 1, Pb AN As (W3R B S 50 1 i KT
1, Yo W) 28 ZAAET W R A AEYE T %2 3] TR™E 1
Pb Rl As [R5 3 e AR BL VG Je kPR, 35 —Fa BV L 4
JELEE VS YR BT 1, 4b T V5 Gk P, WL AR fE VL R
HIZEE V5 G 485000 29 0.920 4 F1 0. 945 4, 46 T-75 49K F.
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RICR G5 BT T A TEIT Ik f0 S5 vk P &R Ak TR A
Z 16  I[]_E AR A, IR IR G R B M ER G G
Pt Bt 08 2 B &R T g ROLHHAT TV AN . LR
.

(1) FEUE L FB O VUKW 7R K G4V B £0 28
AW Cu.Zn.Cr.Cd.Pb. As ¥ 5k B & LG AR VLB i, 5K 0%
R AE 9 T S ST 3K P A T R A BB T S 4T
Bt 2Kk py T 4 J 5k B ) LE G ALV BEAIR, K WL X kR € d
A Zn 5 BOPHTREIN 85 H4h, CuCroPbyAs Hg %5 5 Fp &
5 R IR I R AR

(2) ML RN CdoPb. Zn.CrCu 5 As %5 6 Fi &
& B 1K U5 B — o AR

(3) 2010 4E 02544 N CuHg . Cd FI¥5 HeFR 8 % 20 42
90 FEARH T, 1 Zn SR EWIE LT+, A J0# Hg B W
B /MEER ETE, Pb 5k E & I 2006 FHE, HLK ¥
AN — AN R .

(4) AT RAK N T4 )8 Ph.CrAs F1 Zn HIHIFR R AR
i, H52 Ph I As IV5 9% R, S5 MR VL A2 AR N4 A
V5 YRR LU AURA PR T ™
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