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Distribution Characteristics and Ecological Risk Assessment of Organochlorine

Pesticides in Sediments of Zhanjiang Bay

PENG Shi-yun'*”, PENG Ping-an', KONG De-ming’, CHEN Fa-jin’, YU Chi-ling', LI Jia-cheng’ ,LIANG Yu-
zhao’ , SONG Jian-zhong'*

(1. State Key Laboratory of Organic Geochemisiry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou
510640, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China; 3. College of Ocean and Meteorology,
Guangdong Ocean University, Zhanjiang 524088, China)

Abstract: Sixteen surface sediment samples were collected from the estuary of the Suixi river to the mouth of Zhanjiang Bay and then
analyzed for organochlorine pesticides (OCPs) by GC-MS to investigate their distribution and ecological risk. The results showed that
the concentrations of OCPs in the sediments ranged from nd to 189. 52 ng+g~' (mean 32. 17 ng+¢~"), including HCHs (mean 5. 81
ng+g~") and DDTs (mean 26.90 ng+g™"). The distribution characteristics showed that the highest OCPs concentrations were found in
the estuary and the main shipping lane areas, and the concentration in the nearshore area was higher than that offshore. Source analysis
indicated that the HCHs mainly originated from agricultural applications, while no industrial input was observed. Some “hot-spots”
areas occurred in harbors and shipping channels, likely as a result of the presence of paint flakes. Additionally, the concentrations of
DDTs were found to be higher than the limits of Chinese Marine sediment quality criteria, and p,p’-DDT was the main type of DDT,
presenting inevitable adverse biological effects and high ecological risk. Compared with other bays in China, the concentrations of OCPs
in this study were in the upper-median pollution level, especially in harbors and boat maintenance facility areas. High OCPs inputs may
occur, and thereby represent a certain ecological risk in Zhanjiang Bay.

Key words : Zhanjiang Bay; organochlorine pesticides( OCPs) ; surface sediments; distribution; ecological risk
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TR . mERE R AEAR AE E ev  h
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FH. SE86 i B B8 25 4 B R MIE Ve e, 450°C Ht
BeJa TN AL £ .
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Fig. 1 Stations for surface sediment samples in Zhanjiang Bay
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70°C, 4EFF 1 min, ZRJ5 LA 10 °C ~min " f 58 B THE
% 150°C, #:% LA3°C +min ™" B3 JE FHE 2 205°C
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Bl 79.67 % ~111. 64 % . tb& Yy E B4 w20
#R5i4g

BT A HLEA LG & 5 S A

VLR Z TR R OCPs 1Y & & A
ME 1 frr, 19 A HLER A TETUR Y £ 240
)k HCHs 1 DDTs, Hg A HLEAR 250 1E D UL
MEERTEA K. F, ASCFZESHE T HCHs
5 DDTs AHLEAR N & &, BTSRRI+ OCPs
BHG H R 2 949% | Horf HCHs 5 94% 247, DDTs
F88% . 11 n%N, HCHs 5 DDTs 7EUUERY Ay
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2.1

R, B IRIRE S 230°C.
1.5 il e

B OAE S T — I A2 A — R P AT
R, LA i 52 56 A2 wT BE 51 A B0 98 A5 5 Gt AR

TR M nd ~ 16.33 ng-g™!

(¥J{H A 5.81

ng-g™') Ml nd ~ 173.19 ng-g”' (¥J{H A 26.90

ng-g”'),
ng-g-

> 0CPs &
YSEIE N 32,17 ngeg .

HIE N nd ~ 189.52
55 [ N H A 1 7

Z. ZITERBR A 0. 005 ~0.021 ng-g ™', JikAS R HE (2, N RILFNH ) ETTLIE DI
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Table 1 ~ Concentrations of organochlorine pesticides in surface sediments of Zhanjiang Bay/ng+g ™!
i 7J/<r?:< /mz(‘);” o-HCH B-HCH y-HCH &-HCH > HCHs 0,p'-DDD p,p'-DDD o0,p’-DDE p,p'-DDE o0,p"-DDT p,p'-DDT > DDTs > OCPs
Zll 16,0 1.19 200 3.74 810 239 16.33 1.29 1.58 8.03 88.00 239 71.90 173.19 189.52
ZI2 28.0 0.82 0.30 0.53 1.44 1.16 3.42 0.76 1.34 1.00 837 3.14 12.48 27.08  30.50
ZJ3 22,5 1.01 0.3 0.75 1.52 6.07 873 0.68 1.97 251 1.58 14.41 9.51 30.66  39.39
ZJ4 100 0.26 0.44 0.48 0.85 0.68 244 0.55 0.59 0.43 1.29 0.70 1.81  5.36 7.81
Z]7 42 0.92 208 0.00 1.57 227 592 465 2367 0.29 nd 2,23 572 36.57 42.49
ZI8 6.0 0.62 0.00 0.77 1.15 11.82 13.74 0.5l nd nd 1.24  0.99 1.92  4.66  18.40
7Z]9 3.5 0.80 0.30 0.37 0.65 8.8 10.21 0.67 1.46  0.24 nd .29  3.09 6.75 16.96
ZJ10 3.5 0.51 0.00 0.00 0.00 0. 00 0.00 nd nd nd nd nd nd nd nd
ZI5 7.0 0.30 101 0.00 0.60 121 291 7.71 7.36 0.17 39.60 0.17 57.71 112.71 115.62
Z]l6 4.0 0.14 0.13 0.19 0.32 413 477 098 3.60 0.12 166 0.38 532 12.06 16.83
ZN7 80 0.19 0.00 0.32 0.35 2.17 2.84 nd nd 0.35  0.82 nd nd 1.17 4.01
ZII8 3.0 0.96 0.26 0.00 0.34 0.58 1.18 nd nd nd nd nd nd nd 1.18
ZI9 12.0 0.18 0.23 0.48 0.72 8.54 9.97 nd nd 0.26  0.64 nd .05 1.94  11.91
Z21 5.0 0.22 1.14 0.00 0.71 1.60 3.46 1.6l 1.39  0.26 nd nd 3.17  6.42 9.88
Z123 150  1.21 1.21 0.00 0.86 0.8 2.87  0.80 1.74 nd nd 1.46 2.18  6.17 9.04
Z24 16,0 0.57 202 0.00 1.17 1.05 423 0.77 140 0.16 nd nd 3.28  5.61 9.84
1) nd ZRETRHR, T
F2 EIZHAYPENSRANSESENEMiX LR /ng-g !
Table 2 Concentrations of organochlorine pesticides in surface sediments of Zhanjiang Bay and other areas in China/ng-g !
5 0y > HCHs > DDTs > 0CPs SCHk
BT (&) 2017 nd ~16.33 (5.81) nd ~173.19 (26.90) nd ~198.03 (38.94) AR5
B (J7&R) 2014 — 65 ~400 (187) 65 ~400 (187) [16]
KIEE(J7HR) 2001 1.79 ~4.64 (2.72) 8.69 ~34.34 (19.05) 10. 48 ~38.98 (21.77) [24]
TN EE VLT M 3 2015 0.67 ~7.29 (3.35) 2.37~9.4 (5.23) 3. 10 ~16.02 (8.58) [8]
BT O 2003 0.18 ~1.39 (0.55) 0. 057 ~2.244 (1.14) 0.24 ~3.63 (1.69) (6]
RIS (] A) 2013 nd ~3.25 13.88 ~391.59 14. 14 ~306. 88 (78. 37) [9]
IR bE 2012 0.82 ~1.76 0.54 ~1.18 1.61 ~4.71 (2.29) [23]
TR 125 2010 0.22 ~0.78 (0.33) 0. 9~26. 27 (10.33) 1.18 ~26.77 (10.09) [7]
Kk 2011 3.35~21.59 2.9 ~20.32 2.98 ~32.23 (13.91) [23]
1) S WRPEIE,; “—" FonBdiak
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Fig. 2 Distributions of HCHs and DDTs in the sediments of Zhanjiang Bay
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