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Fig. 1 Sampling sites of surface sediment in Sansha Bay
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FJZDUBVRE il v U5 T 1 Jm BT L AR I 15~
20 g FERLITEE S 200 H i HIE C e AP R AR
Fey 11D ZIRHR IR 16 b, £ IO e 7 28 2 Wk 4 22
1.5 mL. Fl i A 1 g KGR 3 ¢ %A1k
B 2 AT AR Ak, I C %8 0 R A Vb O L iR
ARG W i - e Ja TR E 1 mL 5,

1.3 H&moW

K H A B QP-2010 plus SUAH 38 / BT 1%
A AR T890A A (4 3 / Ha, 5 Fifi 2K 45 I 4% 2
PPt 43 B o 8 500 A JUAY Oy 36 [ 3 % ASE200,
Jr AR IR L OE Ok s S e SR A A R
YNEIR

Z @A (PCBs) Ml 3 4 25 41 4% . PCB28,
PCB52., PCB77. PCBl101, PCB105, PCB114,
PCB118, PCB123, PCB126, PCB138, PCB153,
PCB156,PCB167, PCB169, PCB180, PCB189; £
Wik (PAH) WX N AR 2508 Z 48,
25 AE VBB TE ORI () B ORI (D) L
BRI R RFF () B AR (1,2,3-cd) BB,
KIF Ca, h) BRI (g  ho D FE. AHLE AL Z
(OCPs) MK N A4 : - HCH . 3-HCH . y-HCH.,
0-HCH . Aldrin . Dieldrin . Endrin . Heptachlor .

Heptachlor epoxide, a-Chlordane, y-Chlordane,
a-endosulfan,B-endosulfan.p,p-DDD.p, p-DDT,
p,p-DDE, Endrin aldehyde., Endosulfan sulfate,
Endrin ketone,Methoxychlor,

1.4 FEEHSRKIE(QA/QC)

FERE i o Hrad 2 L B EPA 19 QA/QC
HRE A AR BT D7 R 28 AR 25 1 BRI AR A
FEFOMARP- A7 R RE i FAT R B 2 F s [
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2.1.1 Z2R8BMEAEZTASH

WFE X R ZUORR Y 22 GO (Y 20 B 3
% 1, PCBs S fyE K 0.24~3.05 ng/g, F
YR 1. 28 ng/g, ¥ 14 3K 100% ., PCBs £ A
[F) DXl ) 5 o 22 S K R WA UL AR 32 B 1 15
FRBEANTR] . A X3 BT AR vhf B 30 5 (3. 05
ng/g) [ e HE 11 (2. 70 ng/g) WL K& = #5555
Ly I B3 ¥ X (1. 69 ng/g) s HoAth X 38 0 B 4
PCBs & w5 AK.
2.1.2 % AR TFTEREFN

R4 T w1 DT Y b
(GB 18668-2002) , i #x X 7 A 3 57 LR FE i vh
PCBs & LT — KB PR 2R (20 ng/g) . HHE
A HA X 38k A0 L, B 5T X PCBs - 44 & & /KA
TN R T L S RO T A I T
5 Y g A VT BRIV KV M X (R
) BRI FTREE K. 5EE" % 2002
AR X DX Sk 4 18 A 25 A L (3. 96 ng/g) L IFFYIX
TR vh 22 U 25 0 ¥k 32 ) I A1 R B 0 1 48
KPR BE I R T AR B 1 3 L, T e R SR A B 8
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Table 1 Composition and concentrations of PCBs in surface sediments /(ng/g)
e AL
PCBs

S01 S02 S03 S04 S05 S06 S07 S08 S09 S10 S11
PCB28 nd nd 0.06 0.03 nd 0.03 nd nd nd 0.04 nd
PCB52 nd nd 0. 14 nd nd nd nd nd nd nd nd
PCB77 0. 36 0. 30 nd 0.23 nd 0.29 0. 21 0.17 0.18 0.17 nd
PCB101 0.01 nd nd nd nd 0.02 nd nd nd 0.02 nd
PCB105 nd 0.02 nd nd 0.02 nd nd nd nd nd nd
PCB114 0.08 0.02 0.03 0.02 nd 0.02 nd nd nd nd nd
PCB138 0.53 2.69 nd 2.24 0. 66 1. 31 0. 54 0.90 0. 80 0.78 0.92
PCB156 nd 0.02 nd 0.13 nd nd nd nd nd nd nd
PCB169 nd nd nd 0.02 nd 0.02 nd nd nd nd nd
PCB189 nd nd nd 0.03 nd nd 0.02 nd nd nd nd
> PCBs 0.98 3.05 0.23 2.70 0.68 1. 69 0.76 1.07 0.98 1.01 0.92

Hnd FoRoAKH, TR, K PCB118,PCB123,PCB126 ,PCB153,.PCB167. .PCB180 7£ f A7 k£ & b ¥ R A6ty s R R A fE = p

®2 HMBEHRERRYTSERKEFNSE

Table 2 Mass concentrations of PCBs in surface sediments in other sea areas /(ng/g)

WFFE X 4k PCBs & it [l THME FAEAREGy SCHik A IR

=i 0.24~3.05 1. 2013 AR5

3 M 5 nd~48. 40 15. 43 2009 [9]

T 0. 34~35. 00 4. 40 2006 [10]

BT 0.23~6.26 1. 2010 [11]

L RC | 0.70~2. 40 1.: 1997 [12]

i 71 11 15.13~57. 93 34,49 1999 [13]

RIL A 11.54~485. 45 65. 4 1997 [14]

Ko 18.66~87. 31 41.65 2006 [15]

2.2 MmBYHRHESHFTE

2.2.1 S5HFZRBRUESTE,HK

W58 X R JZUUARY) h 22 3005 8 10 41 1l B % =
W3R 3, REBVIBYPEREAR,2,3-cd i, =K
Jf(a h) AN, & 55 PAHSs 2 43 243 3 K6t 16
Fh PAHs ¥ JEJLHEA T 8. 42~352. 97 ng/g Z[a],
F-YME Ky 61. 76 ng/g. PAHs & & 5w i 0 L 7E
S02 i fir » HL ¥k S S08..S09., S04, S10 3k {37, M\ % f
Gy A DR« O 5 R W S v 22 4 v e A IR
TR 11 A 0T DX A AT R I 55 ik A LA B 3k i A=
TG V57K AT B PAHs 19 F 25k 5
2.2.2 % IFRFRAGMERIKR

WEE PAHs MR IR LB 2% A 6] 1 ok R
ffi PAHs 75 40 0 b H A k22 207, LA
PAHs 21 53 119 20 B 45 A 5 2 8775 YL U6 . Baumard
SEHSIIIE 9 AN Sy TR R S /B A B S B/ BE Y EL (B
BEAT 2R BT, AR UCA M b PAHs 0 3 A H 5 v
BB . Sicre 45N 2 B/ BE<<1 B, KW
TR PAHs 32 2R IR T A I 5 5 98 B/ 26 > 1
i, 200 PAHs 3 2R IR TR IRIA KRS . b
AN BT B SR LR R R AR E R TR
1 /A 0 AR 1R T g IR R e T 1 I/ AR
Gschwend 2107 $£ , 5/ > 10, T L 4
PAHs 32 2L I8 T 4 il ik i 5 3/ B <<10, PAHs
FEEORIE TR IHAE .



66 Marine Geology Frontiers ¥}l Jii 51 T 2017 4E 8 H
R3 RENBRYPESHRFTENEABREE
Table 3 Composition and concentrations of PAHs in surface sediments /(ng/g)
P DA
PAHs
So1 S02 S03 S04 S05 S06 S07 S08 S09 S10 S11
Z 0. 37 2.55 3.23 2.34 2.41 2.79 3. 14 2.48 2.94 2.32 1. 60
)i 0. 04 0. 20 0.12 0.23 0.10 0.18 0.09 0.17 nd 0.17 0. 14
TAJE nd 1.75 0.55 0. 26 nd 0.5 0.28 0. 21 0.63 0.13 0.10
Vil nd 6.61 1.08 1.08 0. 66 1.04 0. 66 5.00 5.19 0. 60 0.58
E[3 1. 15 43.03 3.13 5.79 2.31 3.49 2.63 17.75 18. 16 3.85 2.82
B 0.19 2.01 0. 38 0. 85 0. 26 0. 56 0. 39 0. 40 0. 88 0.47 0.42
0 1.55 61.56 4.38 8.53 3.65 5.13 4.03 6.63 6.68 6.76 5.20
I 1. 15 50. 65 3. 60 6.75 3.93 4.02 3.23 7.10 7.46 9.11 4,45
RIF () B 0.55 19.22 2.01 4. 20 1.34 2.71 2.36 2.25 2.40 3.12 2.37
Jith 0.97 33.41 2.2 4. 89 1.61 3.21 2.26 2.71 2.93 5.07 2.71
I (b) % B 1. 14 42,25 nd 1. 39 nd 4.51 3. 00 4.22 nd 2.77 4.52
I (k) 9 nd 2.89 1.02 1. 85 0. 90 nd nd nd 1.47 1. 30 nd
I () T1E 0.79 22.36 1. 05 3.11 0.67 2.56 1.48 1.43 1.58 2.32 1. 80
B (1,2,3-cd) B nd 10. 59 nd nd nd nd nd 025 nd nd nd
TR (e K nd 1.19 nd nd nd nd nd nd nd nd nd
I (g h DIk 0. 51 15. 35 1.32 2.87 0. 65 2. 86 1. 36 1. 55 1. 65 2.16 1.77
> PAHs 8.42 352.97 24.07 44,13 18. 49 33.55 24.91 52.13 51.99 40. 16 28.48
SYRIT RS e R A BRBER 8 2,23 §RFIE T RIURF 0

AE (K] 2) . S5 R RWIBFSE XN PAHs BRIEE
A B 2 (1 Hb ek R A - S01,S03 ., S04, S06,S07 ., S11
SR/ BU<T10 H %8 B/ > 1, 16 B 3 28 X35
N PAHs 1% 3 22 % 2 BRI i8R 85 S08.,
S09 i fi iy 3k /T > 10 H.2¢ B/ 26 <1, K W A 3
JiE PAHs B9 32 22K I ; S02.,S05., S10 19 HF /B
M2/ RV AT TR PAHs 2R G R,

50
#3508
40 -
4 30 ¢ R SEL A
i A I RE W 0o
S09
20l
10 o S04
570 505 e STP T3 $9506,501
5 ) REIR SRR S07
1 L | ! | I
07 08 09 1.0 1.1 1.2 13 1.4
R

B2 REMRYHRSHRFTREHREDHT
Fig. 2 Diagnostic ratios for source identification

of PAHs in surface sediments
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WK 4. OCPs TE it R JZ VIR Y A 5 b B H
it s BBl OCPs 5% 8 78 =i R Z VTR Y
i AE7E R I R 0. 28~1. 83 ng/g. F-HIMH
H 1,18 ng/g. A 25 2K 55k F. N NN K
(HCHs) M5 F N 0.09~0.52 ng/g. ¥{H K
0.23 ng/g; B2 (DDTs) M K 0. 28~

1. 28 ng/g . ¥JMH R 0. 57 ng/g; HAh & E AR 24 G
B Sh 0.01 ~0.88 ng/g. ¥{H KF 0.38 ng/g,
OCPs B >1 ng/g A 7 A uifi KWK S06.
S10,S01, S02, S03, S09 F1 S04, H 4 4 4> uh i
OCPs B ¥ <1 ng/g. B KF BT X R)Z VT
T vh A AL A 24 % B e i AR

F4 RENBEVPENESRANEARREE

Table 4 Composition and concentrations of OCPs in surface sediments /(ng/g)
SR 7
OCPs

So1 S02 S03 S04 S05 S06 S07 S08 S09 S10 S11
«HCH 0.01 nd 0.02 0.02 d 0.02 0.01 0.01 0.02 0.02 0.03
B-HCH 0.08 0.21 0.07 0.07 0.16 0. 20 0. 25 0. 34 0. 36 0. 39 0.05
v-HCH nd nd 0.02 nd nd nd nd nd nd nd nd
0-HCH nd nd 0.02 nd nd nd nd nd 0.01 0.11 0.02
> HCH 0.09 0.21 0.13 0.09 0.16 0.22 0. 26 0. 35 0. 39 0.52 0. 10
p.p-DDE 0.12 0.22 0.11 0.16 0.01 0. 20 0.08 0.14 0.15 0.04 0.19
p,p-DDD 0.79 0.45 0. 20 0.45 0.07 0.59 0. 37 0.28 0. 37 0.24 0. 34
p,p-DDT 0.37 0.09 nd 0.10 0.03 0.08 0. 04 nd 0.03 nd nd
>DDT 1. 28 0.76 0. 31 0.71 0.11 0. 87 0.49 0.42 0. 55 0.28 0.53
Hifb & AR B 0.28 0.43 0.85 0.29 0.01 0. 74 0. 04 0.15 0.22 0. 88 0.24
> 0CPs 1.65 1. 40 1. 29 1. 09 0.28 1.83 0.79 0.92 1.16 1.68 0.87

. 2 HCH, 2 DDT, 2 OCPs 45 B 75 78 75 F A 24 5tk | 7 1 o 2 e 25 i LA PL G AR 24 it

2.3.2 AHRRKZ MR E KR

WFoT X % 2 VTR FE b HCHs Al DDTs
(RS 2R 3435 100 % . 9+ H HCHs #l DDTs 9 %
51 2 OCPs By 19. 45 % Fil 48. 69 % , 1 3 14
MR S OCPs 1 68. 14 %, Hofth 2 48 4 25 X
Heptachlor fil Endosulfan sulfate & 5§ 10% &
FoHAH S N Y <5%. KWk, E AR
HCHs 1 DDTs P24 25 ¥E 47118 .

MR 4 WO, =S R Z VTR Y HCHs H 4
R o B-HCH & & & &, & HCHs 1
86.51 %, Mo Alh 3 Bh 5 #4445 B B 4 B K
6.35% (a-HCH), 0.79% (y-HCH) . 6. 35% (&~
HCH) . 7 HCHs £ S ik, 3-HCH & &
PEFNPL W A 7 S fesi ™ R BE Y o« HCH 1 y-
HCH B 4 B ] i 4 B B 2 3% 4k o 3-HCH, Al i
b % HCHs 5% ¥ i) 8] 19 4E K, 3-HCH 78 7 85 v
(AR X B i s S K T R R AL i T R
e, A9 X R ZTOR Y o i) HCHs §5 344y 8L

SRR A Iy S8R B R AR HCHs 5 4 I
Ao

1 SR 3 55, DD Ts 7 8 48 4 1 F 1 i it
WS p.p' -DDE. #£ R A &4 T B R po
p'-DDD"", WHRE A #Hi i) DDTs i A, W DDTs
F14) 5 B 3R 2 Bt [ 14 EE K AN BT AR i A 7 1) B
fife 7= B A KW R . B, % H DDD/DDE
F(DDD+DDE)/DDTs 348 75 DDTs (¥ % fi 5
B R i), NFE 4 A UL, DDTs S A8 4R 2 i rp
p.p'-DDE #l p, p'-DDD % & & & &, 4 9 4
22.50% M 65.77%; p, p-DDT & & {
11.73% . RZVIAP K (DDD+DDE)/DDTs [
fH¥>0.5, FAMFFE XL B TCHH .19 DDTs & 2
AR ZVIEY A DDD/DDE Fu B #>1, % W
M X R ETAY b DDTs 5 LUK S Kt N
F,
2.3.3 A AR M TR RN

M Long 451 45 H (1 85 2 BF f A o o KUK
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PEAER{E ERL (effects range-low, 2 ¥ %% b JL &R
<<10%) KU PE 4G A {H ERM (effects range-me-
dian A=W JLE =50 %0 SKAE M TR 9 v A5 AL
15 YL I RS R B L e R S MR DR AN A L X
SV IRIE UURRY) AT FLAUAR 245 1 XU 2 B 2R AT

AL LER LR 5. W RUE M AEWF S X R Z DI
Yf . DDT . DDD,DDE . DDTs #1 HCHs #81§ T
ERL {i, 5 I 5 X R Z DR b 09 A LS A 24
A A AU R S AR

5 MRRRENRY P OCPs 5§ ERL & ERM & bk
Table 5 Comparisons of OCPs in the surface sediments from Sansha Bay with ERL and ERM

e ERL ERM DR A 24 <ERL ERL—ERM [ >ERM [
/(ng/g) /(ng/g) WP/ (ng/) i/ %% i/ % e/ %%
DDT 1.0 7.0 nd~0. 37 100 0 0
DDD 2.0 20. 0 0.07~0.79 100 0 0
DDE 2.2 27.0 0.01~0.22 100 0 0
DDTs 1.58 46.1 0.11~1.28 100 0 0
HCHs 3.0 12 000 0.09~0.52 100 0 0
31(4):229-236.
3 éﬁi/b\ (3] BEEREE. 22 MR, 2 k. 4. BRIL = A XK 7R % 2 U0

(D =P RIZ VU h 2 SBOR & mERAL,
Oy A2 SRR, 5 Py LA SO L A R Ak T
BEGYKE. 5K B a LA, £ &
0 R 11 e B B S AT 2 BH T e DR A B A R A

(2) =PI R B UCRY) h 2 38 05 58 & B
1 X388 2 A v e T A SRS A R I, R
G B B 2 X N PAHs 9 R3Ok, &4
Tt PAHs 215038 i 47 78 . ¢ B ) 2 16 1) 3R )2
DU PAHs & B A W EA SR,

(3) =Vl R 2 VTR vh A3 L SR 24 % B
WA AE, B & A E. b HCHs 2% DL g
HCH JEX 771 .DDTs 3% L DDD #il DDE fi &
LAETE HOR IR 20 Dy s sk 81, B3R 2 U 2
B IR B A W R A . ROk UL B 5E X 3R )2 BT Y
b A LR 245 1 A S KU A

2% 30k
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CONCENTRATIONS OF ORGANIC POLLUTANTS IN SURFACE
SEDIMENTS OF THE SANSHA BAY AND RISK EVALUATION

HUANG Lei,SUN Guihua, YUAN Xiaojie

(Key Laboratory of Marine Mineral Resources, Ministry of LLand and Resources, Guangzhou 510760, China;

Guangzhou Marine Geological Survey,China Geological Survey,Guangzhou 510760, China)

Abstract: PCBs ,PAHs and OCPs were measured by means of gas chromatography-mass spectrometry
for the surface sediments collected from the Sansha Bay. The results showed that the concentrations of
PCBs.PAHs and OCPs were 1. 28.61. 76 and 1. 18 ng/g respectively. Compared with the research re-
sults earlier, PCBs content decreased obviously. It means that the pollution state of PCBs had been
controlled effectively. According to the ratio of P/A and Fl/Py, the release from combustion of fuel
was one of the most major sources of PAHs in this area. HCHs and DDT's were the main pollutants in
OCPs. Source analysis suggests that HCHs and DDT's were mainly from historical residues of early us-
age,and DDTs were decomposed by anaerobic microbial degradation in surface sediment. In conclu-
sion, the concentration of PCBs,PAHs and OCPs suggest that the potential risk of environmental pol-
lution was low in the Sansha Bay for the time being.

Key words: polychlorinated biphenyls; polycyclic aromatic; organochlorine pesticides; Sansha Bay;

surface sediment



