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: 1] 706V (ED'". 16
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( Canbridge USA).
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< 63Hm M astersizer2000 . Ilmm
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1
Table1 Characterstics of surface sediments of 12 sanpling sites n the X ianen bay
/m
Yo M < 63m Yo H
S1 4°26 8N /118° 02 58'E 10 0.93 0.38 53.6 7.58
s2 2%4°26 8N /118 01'17E 25 1. 68 0.14 56. 1 7.68
S3 %4°25 21'N /118° 01'35'E 12 1.61 0.05 63. 8 7.64
S4 4°25 3N /118 05 47E 15 1.25 0.19 58.5 7.24
S5 2%4°26 50N /118 1108 6 0.54 0.58 43.7 7.86
S6 %4°33 40N /118 12 50°F 5 0.64 0.32 49.5 7.83
7 4°32 59N /118° 05 34E 2 1.33 0.04 57.7 7.72
S8 2%4°32 36'N /118° 03 05'E 5 1.80 0 44. 1 7.81
9 %4°30 9N /118° 04 25 14 1.71 0.16 50. 5 7.69
s10 4°28 51'N /118 04 12'E 8 3.82 0.25 48. 8 7.51
SI1 %4°28 9N /1180523 E AW 5 3.74 0. 11 820 6.79
S12 U2 BN/ 055TE W 4 4.05 0.25 77.2 6.85
1.5
Long G — mSQGH) (M ean
sed ment quality gu delne) ", SQG( Sed ment quality guide Iines)
PAH , Madonald 2000
28 e, (ERL) (ERM )
(PEL) (S06) 7 ERL
10% , ERM 507 . ERM
(mean ERM quoteny mERM-Q) , el
SQG-Q = (2. ERM-Q.) /n
ERM-Q,;=C,; /ERM,
n , C; i , ERM-Q; i ERM , ERM;
[} .
mERM-Q : mERM-Q<.0. 1 , : 0.1< mERM-Q< 0.5

, ; 0.51<mERM-QK 1.5 , : 1.5<
mERM-0)
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2.1
(2 , Cu, Ph Zn Cy Cd Hg As
16. 08— 102. 66 27.46—70.93 67.59—268.34 18.64—52.71, 0.04—1.91, O0—
0.42 0.86—22.68mg* kg , 7 : Zn> Pb >
Cu> Cr>As> Cd>Hg 1 Cu Pb As ERL ERM
, 3 , , 3
Z/n Cy Hg Cd ERL | 4 .
, 7 B AN AL (B CrdMHE IS ERLAA ), 17 B 1 T7E 3 %
( ).
2 PAH s
Tabk 2 Distrbution and sed ment quality guidelines of heavy metal and 22 1¢PAH s concentrations i the surface
sedments fran X ianen bay
Cu Pb Zn Cr Cd
S1 23.23 12 11 43.13 3. 81 143.43 £16. 13 27.96 +3. 04 0. 16 £0. 02
S2 25.43 £2. 34 55.38 £5. 34 132.95 £15. 71 28.58 2. 22 0. 18 0. 03
S3 32.21 £3. 01 42.39 5. 11 175.13 £18. 44 28.31 2. 57 0. 42 %0. 08
S4 23.18 £2. 03 47.67 £5. 27 120.95 £11. 38 26.10 3. 01 0. 13 0. 03
S5 16.08 £1. 24 27.46 £3. 01 67.59 7. 11 18.64 2. 21 0. 04 0. 02
S6 17.62 £1. 87 40.50 4. 36 72.26 *6. 78 18.95 12, 44 0. 06 0. 01
S7 38.34 %317 48.05 5. 38 140.93 £12. 34 29.89 3. 21 0. 15 £0. 03
S8 48.81 %5. 55 58.35%7. 12 158.97 £17. 68 68.57 X7. 77 0. 23 £0. 07
S9 21.57 £2. 31 47.43 £5. 30 72.38 6. 98 21.93 £2. 07 0. 09 %0. 01
S10 34.76 £4. 48 67.24 £6. 15 154.37 £14. 55 36. 80 4. 43 0. 21 0. 06
S11 102.66 £12. 33 70.20 7. 50 268.34 128. 44 52.71 4. 95 1. 91 £0. 29
S12 86.61 £9. 38 70.93 8. 02 234.79 £22. 89 48.63 4. 68 1. 54 0. 35
Average 39. 21 51. 56 145. 17 3. 92 0.43
ERL 34 46. 7 150 81 12
ERM 270 218 410 370 26
PEL 108 112 271 160 4.21
Hg As Fe PAH s
S1 24.78 £3. 21 6.76 0. 87 33930 £3232 407.53 £38. 22
S2 34.95 £3. 76 18.66 1. 24 29853 £3000 330.24 134. 34
S3 41.13 5. 01 16.83 1. 53 33701 13421 532.86 £58. 26
S4 25.41 £3. 11 1.57 0. 24 30749 £2893 451.45 £47. 41
S5 N. D 0.86 £0. 11 23883 2650 203.98 £19. 37
S6 1.54 %0. 21 7.02 £1. 03 31479 3400 335.25 £37. 56
S7 19.90 +2. 21 2.85 0. 47 31029 2944 384. 16 +36. 31
S8 45.51 £5. 31 12.07 £1. 59 32509 3400 1131.46 £102. 33
S9 40.16 4. 73 10.09 £1. 57 30768 12891 515.25 £54. 67
S10 37.43 £4. 13 13.21 2. 00 32127 £3300 716.17 £68. 54
S11 4. 47150 22.68 2. 37 21986 +2429 1590.47 £169. 23
S12 177. 35£21 16.82 1. 55 23796 £2571 1441. 25 £146. 52
Average 72. 61 10. 79 29650 670. 00
ERL 150 8.2 — 4000
ERM 1300 70 — 4792
PEL 700 41.6 — 16770

Hg PAHs (Bg kg '), (mg* kg '); N.D:
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) SPSS11. 0 Speam an s
TOC < 63bm . (< 63Mm)
(s=1on, , Fe Cr ,
( < 63Hm) ( 3,
3,
, Fe Cr
L , Cu Pb :
[12]
3 (TOC) < 63Hm (n=12)
Table 3 Correlatbon matrk ofheavy metals n the sediment of X imen bay with TOC (% ) and fine fractions (% ) (n= 12)
< 63Hm
Cu Pb Zn Cr Cd Hg As Fe TOC
Cu 1 0783 " 0915 0. 691" 0.973 " 0. 920"~ 0. 646 - 0. 657 0.810 ~ 0.825" "
Pb 1 0785 " 0.732° " 0. 697 0. 655 0.712°" - 0.278 0.924 * 0. 583
Zn 1 0.717 " 0.882" " 0.815 " 0.721" " - 0.396 0.784 * 0.839" "
Cr 1 0. 563 0. 544 0. 528 - 0. 205 0. Q6" 0. 327
Cd 1 0.941" " 0. 677 -0.711 " 0.759 * 0.905" "
Hg 1 0. 666 - 0. 87 0. 689" 0.826" "
As 1 -0.248 0 703 0. 607
Fe 1 - 0.42 - 0. 546
TOC | 0.629 *
< 63Hm
1
* o 0. 01 , * 0. 05
2.2 PAH s
PAH s 2 2 R PAHs
670 Hg* kg |, 203.98—1590. 47 Ug* kg . , PAHs

B I, Hh RS R, LGRSV L (ERER MRS X IS Bk

i

PAH s

Kl

=

S5

s PAH s
) , . PAH s
PAH s
, PAH s
[b] [ k] [ ghi]
s PAH s
(S3) PAHs 1998 (425 Hg* kg ')

1998

ERL

PAH s

(S5)

TOC

PAHs
0. 67(

(4000 Hge kg '),

W PAH si=&r & E B R R, 20034F f5 5287 ((S8) B i ¢ 38 1 /K P IR B 3% 8 5%
PAHs

BV, UL I R B 2 A AR KA SO T, TRt A,
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Fiz 1 Correlaton of PAH s and TOC n the surface sedim ents fran X ianen bay
PAH s (Phe) /' (Ant)
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( ) ,
[ 16]
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Fig 2 Phenanthene/A nthracene and Pyrene/Benzo
(a) pyrene i the surface sediments of

the samp ling stations fran X iamen bay
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PAH s s s )
PAH s PAH s t SPSS
PAH s , Zn 0.892(P< 0.01), Cd As
0.818(P< 0.01) 0.807(P<0.01).
2.4 PAH s
mERM-Q 12 4
, S5 mERM-Q 0.1 , mERM—(Q 0.1—0.5 ,
W WP ARG, RE RS S R E I PAH s B AR 35 KUK B AT BE
(ERM-Q< 0. 1), ,
: BRG] R DO RIS e A2 W7 A2 B e AR 25 XU (mERM-Q B %
0.5).
4 PAHs ERM-Q mERM-Q
Tablk 4 The toxicity quotient ( concentraton/ERM ), for seven heavy metak and PAH s
in the surfical sedin ents of X amen bay togetherw ih ERM—Q
sample Cu Ph Zn Cr cd Heg As PAHs  mERM-Q
S1 0. 09 0. 20 0.35 0. 08 0. 13 0. 02 010 0.01 0. 12
S2 0. 09 0. 25 0.32 0. 8 0. 15 0. 03 027 0.01 0. 15
S3 0. 12 0. 19 0.43 0. 08 0. 35 0. 03 024 0.01 0. 18
S4 0. 09 0. 22 0.29 0. 07 0. 11 0. 02 002 0.01 0. 10
S5 0. 06 0. 13 0.16 0. 0 0. 04 0. 00 0 01 0 0. 06
S6 0. 07 0. 19 0.18 0.0 0. 05 0. 00 010 0.01 0. 08
S7 0. 14 0. 22 0.34 0. 8 0. 13 0. 02 Q0 04 0.01 0. 12
S8 0. 18 0. 27 0.39 0. 19 0. 19 0. 04 017 0.03 0. 18
S9 0. 08 0. 22 0.18 0. 06 0. 07 0. 03 014 0.01 0. 10
S10 0. 13 0. 31 0.38 0. 10 0. 17 0. 03 Q19 0.02 0. 17
S11 0. 38 0. 32 0.65 0. 14 1. 59 0. 32 032 0.04 0. 47
S12 0. 32 0. 33 0.57 0. 13 1. 28 0. 14 024 0.03 0. 38
3
Cu Pb As ERLL. ERM R 3
, , 3 Zn Cy Hg Cd
, 4
PAH s
, PAHs ERL (4000 Ug* kg '), [b] [ k]
[ ghi] PAHs .
mERM-Q . B WIRRZE TR IR BEXT A e A=W A7 AE B0 A R RS
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POLLUTION CHARACTERISTICS AND ECOLOGICAL RIX
ASSESSM ENT OF HEAVY METALS AND POLYCYCLIC AROMATIC
HYDROCARBONS (PAHs) IN SEDIMENT FROM XIJAMEN BAY

2

. 12 .1 .1 . 1 1
LI Q ing—zhao LI Guo=xin LUO Zhuan—~xi ZHANG X an YAN Chang—zhou
(1 Key Lab ofU ithan E nvironm ent and H ealth, Institute of U than Environmeny Chese Acadany of Sciences Xiamen 361021 Ching
2  Graduate University, Chinese A cadeny of Sciences Beijng 100049 China)

ABSTRACT

Heavymetal and polycyclic amm atic hydrocarbons( PAH s) are often present together n sed ment env iron-
ment and their canbined pollution has becane one of the mportant directbns of envionmental sciences.
Bottan surface sed ments fran 12 statons w ith n X ian en bay were analyzed for Cy Zn Ph Zn Crg Cd and
16 priority PAHs. The results ndicated thatAs Pb and Cu were grouped beween the effects range-low
(ERL) and effects rangem edian( ERM ), andZn Cy Cd Hgwere grouped bebw ERL atmost sites. Total
PAH levels were far below ERL of4000 Hg* kg_l, and both petogent and pyrogenic mputs were sgnificant
to he obseived PAH Evels. The results that have shown a good correlation betw een heavy metals and low-ring
PAH s ind cated that they have smilar chem ical behavburs n the envionment By applying of mean Effects
Range M edian quotients (mERM—-Q ), itwas found that the Y undang Lagoon w ith mERM—(Q valie close to 0. 5
woull be expecied to have the greatest potential toxic risk n amphpod within Xiamen bay and its adjacent
areas.

Keywords heavymetal] PAHs sedinent ecological risk assesam enf Xian en bay.



