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Fig. 1 Sampling locations of surface sedimentsamyungang sea area
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1.2 H&EOH

R SIS AR i o IR R e B e R 4 5 MR 28 K
M, & T 80°C ~ 100C HEAH A 05, Mt FIFE Sl £t
)G it 160 H e Judi, KM Y -iE4i 5 47 H 10 ~ 20 g
FEMEAT Zn, Cr. Cdv Cu. As. Pb % &4 & 04T
ALK

B C T B FH T 1 T 4 R PR B AL Pk

HUR €00 R0 3 W A T A (9 Al X
ifFEE it 80 H Je Jefii, KDY 42%:45 43 43 HL 40 ~ 50 g
FESHHEATATHLRR . Hg 23 HT il .

T H WK 5 vE TR e B o v R YE )

(17378.52007).

2 HRS5HH

AR AR 5 3 TR 3 R 3 S 5 4 1R 4 ) g
BRI RN ZE S RO AR AL, A5 R

CcV=9SIX (D
X, CV NS REG SRS A& = bR
Zy X AFERE S EIPME.

3 1 Gerlk &5 Rnr s, E4JE Zn M Cr )& & AR
X, 435k 68.80 ~ 131.00 44.10 ~ 133.00 mg/kg
HG )8 Hg Al Cd & BEAHXRAG, 435074 0.011 ~ 0.036
0.03 ~ 0.15 mg/kg M #- 4x J If 48 5 R AT LU
Cu Ml Cd 78 5 RE R, ¥k 0.64, FHIILAS ] 5
ATAEIS), BHEROR, HLUCh Hg. Cry As. Zn. Pb,
JUH Ph A S R HEN, AU 0.15 BEHIH A ] 43 A
B8], AR, RWE SRR Cd,
Cu Z N ATB R - K Ahkeis Ge K 3 iR, Hk

2.1 REMBYHESENTEIHREEFE & Hgo
F1 E-ETEFESERENMRYEEEERERTREAN
Table 1 Contents and variation coefficients ofyaaetals in surface sediment of offshore marimasin Lianyungang
RRHEA Zn Cr Hg Cu Cd Pb As

SFEIE (mglkg) 94.60 98.00 0.023 15.43 0.07 10.11 10.68
e KA (mglkg) 131.00 133.00 0.036 28.40 0.15 11.80 14.30
/M (mglkg) 68.80 44.10 0.011 4.99 0.03 8.05 5.60

ANGAITE 24.64 35.33 0.011 9.81 0.05 1.49 351

A5 AR 0.26 0.36 0.477 0.64 0.64 0.15 0.33

AR w2 R BRI % 4 1
R, wEERIE AKX T:

ci=CyCl, (2)
A, CrAREVFMESE | WEERE: Col
RIZVIBRESIE | s, CoAESRE i 1z
A .

Ak R IEVIR Y S IR Bk L E 2,
HakansoHOU ] C'; sk Z LU b 8o AN 75 Ye v e fe
JiE, Cy<1 Wf&isye: 1<C,<3 K5y, 3<Ci<6
NG Cr=6 AR BTG .

RKIGITERKM, EEE Zn WE £ REEK,
SRR 1.06, 252 66.7% HISE AT AL T v Y v
Wi HKOE Cr. Cdy Cu, HE 5l si Ak T rpy5 Je i [

W; Hg. Pb. As EHEREE/N, BTG RKF. 3
UL S A A R A R EUR K

K SPSS17.07 2243 Mt 45 i {37 s -2 [F) 1) H 4 I
LR ZE S, 4RIE 4.

R AT ESNERFW, 350 5 557w
R BRI AT () B R R BHAA B =l B
B E L RBO A E S, U 3 S Ukl 5 5
o T 4 1) SRR P A LA s A AN R, g s T 2 Ah
S e LSS 2 S04, 2 SR 4 45T,
4 Fuh TR 6 by Al K AR R RS AT W 2 e, H. 2
SR 4 A TS AL, BEE
T ARV TR T 4 e 1 B 250 v e 52 i b T
e, 5k — 20 I AIF o

x2 EERWERSEZENSUERY

Table 2 Background reference values and toxi@gffecients of heavy metals

JCHE Hg Cu Pb Zn Cd Cr As
c'y10°® 0.179 20.54 26.44 89.01 0.08 103.61 25.12
T 40 5 5 1 30 2 10

W Ch AESBOEREHM: T ARG YR R AL
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Table 3 Accumulation coefficients of heavy metals

AV AT Zn Cr Hg Cu Cd Pb As
1 0.77 0.66 0.084 0.24 0.38 0.43 0.33
2 1.00 0.43 0.201 0.50 0.50 0.33 0.56
3 1.29 1.23 0.084 1.38 1.25 0.41 0.22
4 1.05 0.94 0.196 0.60 0.88 0.37 0.57
5 1.47 1.28 0.061 1.31 1.88 0.45 0.50
6 0.79 1.14 0.134 0.47 0.50 0.30 0.37

FHME 1.06 0.95 0.127 0.75 0.90 0.38 0.43

x4 EERERRBMAESHR

Table 4 Variance analysis of accumulation coeffits of heavy metals

P AT 1 2 3 4 5 6
1 - 0526 0.001* 0.174 0.001*  0.414
2 - 0.005* 0.458 0.003*  0.853
3 - 0.029 0.997  0.008*
4 - 0.020 0.577
5 - 0.005*
6 _

e * RN R W AR R T AE P<0.05/K =R 2.

2.2 ESEBEETEEIN

KU E LR 5K HakansoR %W 76 25 4 16 1 40k
X SR AT G PPN . 107k N 4 1 AR Rk
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o M E A e ERESE, e DL 5 8 A A A R P
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SHIRERERHMNE, kK RECEEIUY 1.5, &
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X, RUCHZFh S S EEIRE, B WA E
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(£2), Co Wi &IBIG YRR, Cr A Eh S
JE S SR, CohESENY RS%, Ak
R 2 UORIARE R R IRE (% 2). diaiEmilk
17 2007—2010 4 (1) 5T i AT AR HHE TR YIS Gtk
DLIAREIA, JEEL 7 i W E SRR i A A
PPN R 1, RO P B KT R AR 6] 4 R TS
IR UL I (4% T G B IO 2 E R %L T, ] Hakanson
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Table 5 Indexes of potential ecological risk assesnt

BRI S R, I A s g EAEE EC £ L
LR TR SO T H R R A R B <40 40-80 80-160 160-32 >320
DRI 35 VP 4135 7 0 DR1% 18 0 o1 T 5 SR A T 7 R T DT SRl —E0
%6 ELEMEBELESREREMEERY
Table 6 Single and multiple potential ecologiésk icoefficients
BLYVAE E: R
Zn Cr Hg Cu Cd Pb As
1 0.77 1.32 3.352 1.21 11.25 2.14 3.26 2331
2 1.00 0.85 8.045 2.48 15.00 1.65 5.61 34.65
3 1.29 2.45 3.352 6.91 37.50 2.06 2.23 55.80
4 1.05 1.88 7.821 3.02 26.25 1.87 5.69 47.58
5 1.47 2.57 2.458 6.57 56.25 2.23 4.98 76.53
6 0.79 2.28 5.363 2.34 15.00 1.52 3.74 31.03
TEE 1.06 1.89 5.065 3.76 26.88 1.91 4.25 44.82
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Table 7 Correlation among contents of heavy metatganic carbon(DOC) and acid volatile sulfide GV

AVS Zn Cr Hg Cu Cd Pb As DOC
AVS 1.000 0.893* 0.288 0.067 0.762* 0.763* 0.324 0.360 0.776*
Zn 1.000 0.555* -0.376 0.934** 0.956** 0.571* 0.082 0.688*
Cr 1.000 -0.578* 0.725* 0.718* 0.307 -0.359 0.373
Hg 1.000 -0.507* -0.519* -0.727* 0.659* 0.175
Cu 1.000 0.910 0.509* -0.234 0.487
Cd 1.000 0.623* 0.035 0.702*
Pb 1.000 -0.257 0.120
As 1.000 0.690*
DOC 1.000

e * FORPIANPRIFRZTE P<0.057K-P-REMIE, = FomPiA R ZFE P<0.01 AR A%
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Distribution of Heavy M etals and Potential Ecological Risk

in Surface Sediment of Offshore Marine Areasin Lianyungang

ZHANG Qing, ZHOU De-shan,SONG Xiang-ming, ZHAO Chong-hou, CHEN Ke-hong

(Lianyungang Marine Environment Monitors Centre, Lianyungang, Jiangsu 222001 China)

Abstract: This paper analyzed the correlation of heavy métatediment of Lianyungang sea area by the metbhbuariation coefficients,
concentration coefficients and potential ecologiisk indexes. The results showed that signifiadifferences existed in spatial distribution and
accumulation of heavy metals, the extent of sp#ltiatuation was in order of Cu = CeHg>Cr>As>Zn>Pb, the extent of the accumulation was
in order of Zn>Cr>Cd>Cu>As>Pb>Hg; The potential ecological risk of heavy metalotean ecology system was very slight except tbr C
which was at middle pollution level found at 5 &as, the potential ecological risk was in order @f>Hg>As>Cu>Pb>Cr>Zn, the
accumulation of heavy metals was serious and thenpal ecological risk was high in port area; Qigacarbon (DOC) and acid volatile sulfide
(AVS) influenced the transport and transform preagfsheavy metals and then influenced the poteetialogical risk level and biotoxicity.

Key words: Potential ecological risk, Distribution charactéds, Heavy metals, Surface sediment, Offshore meaaireas in Lianyungang



