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Table 1 The geochemical proxies of n-alkanes alkanes in surface sediments of the study area
AT E T-ALK/(ng/g) CPI, CPI, YTIYM ACL TAR OEP Al Pmar-aq
2701 2 096.79 0.67 5.82 20.61 27.21 23.50 4.49 0.56 0.40
7702 2 897.84 0.62 4.08 11.92 28.73 17.23 3.37 0.63 0.09
2703 2 670.86 0.54 3.86 17.06 28.78 24.26 3.36 0.62 0.11
7704 3230.93 0.64 4.52 21.20 28.91 31.02 3.79 0.61 0.11
7705 1 646.14 0.55 3.56 16.48 28.67 24.11 3.13 0.62 0.10
2706 4382.59 0.56 5.08 20.47 28.95 28.99 3.71 0.66 0.22
7707 852.06 0.53 3.66 13.32 28.39 20.39 3.13 0.62 0.19
7708 2416.50 0.80 4.47 14.40 28.36 31.81 3.97 0.61 0.16
2709 2 446.93 0.54 4.81 21.49 28.85 33.87 3.81 0.64 0.18
7710 957.20 0.86 4.07 7.75 28.20 9.37 3.27 0.66 0.17
7711 4639.34 0.62 6.49 19.66 28.83 20.26 4.13 0.70 0.31
7712 362.17 0.40 1.92 3.62 26.05 4.67 1.55 0.59 0.14
7713 10 390.72 0.46 6.36 13.36 29.09 16.81 3.96 0.72 0.20
P E 2999.24 0.60 4.52 15.49 28.39 22.02 3.51 0.63 0.18
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OEP=(C,7+6XCyg+C5)/(4xCygt4xCs0); AI=C3,/(Cye+C3y); Pmar-aq=(Cy3+Cy5)/(Cy3+Cys+CyrtCrytCsy)
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Table 2 Concentrations and percentages of positive results of
PAHs in the study area

PAHS - IS HE/(ng/g)

M EUME ROKE THME

Nap 2 100 0.32 5.97 3.08 285
Flu 3 100 0.54 1.34 095  0.96
Phe 3 76.92 ND 3.31 206  1.88
Ant 3 38.46 ND 1.38 090  1.09
Fla 3 23.08 ND 3.50 227 181
Pyr 4 53.85 ND 3.78 217 185
BaA 4 30.77 ND 0.77 050 045
Chr 4 84.62 ND 2.16 0.80 0.6
BbF 4 84.62 ND 5.38 1.73 1.10
BKF 4 69.23 ND 2.07 0.81 0.6l
BaP 5 100 0.56 6.57 142 1.05
DahA 5 15.38 ND 0.66 058  0.58
BghiP 6 100 0.67 4.40 1.83 1.58
TedP 6 100 0.62 3.25 L15 091
>,5PAHs 0.32 5.97 3.08 285
Y35PAHs 2.16 8.18 391 3.54
Y.sPAHs 1.84 9.27 441 353
>ssPAHs 0.81 7.23 172 130
Y 6sPAHs 1.55 7.65 298 240
> 1sPAHs 776 2806  13.01 1039
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Fig.3 Spatial distribution of PAHs concentrations in the study area
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Table 3 PAHs content in mangrove wetlands
in other regions of China
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AL O ZTAARIE L 193.44~270.53 23234 [32]
ARG /R AR 161.7~386.3 210.2 [33]
WINICL IR 312.8~2829.7 996.0 [34]
PE MBI 3.16~464.05 29.23 35]
B TRV 2L PRI 7.76~28.06 13.01 PN

>0.1 W R Bk I ; Fla/(Fla+Pyr) {8 <<0.4 4413
SRR, 0.4~0.5 R Al ERBEIR, >0.5 W kA | 5
ARSI ; BaA/( BaA+Chr) 5 < 0.2 b A7 W 3k 5,

o VERILIES JRBEUR
08 F i
i R |
...: MRS
= o0 )
&z 0.6 i
g [TWe il
=04 -——:r ----------------------------- JRYE
o
02p N
ol e T
0 ! 1 1

0.2 0.4 0.6 0.8 1.0
Ant/(Phe+Ant)

0.2~0.35 A7, R R ASRGEIR 5 KR, >0.35
DA Be B ARBRBEVE ; TedP/(IedP+BghiP ) {H <0.2
FAHRR, 0.2~0.5 A AR BER IR, >0.5 A
B, BB L R4 A A L 2 S
& 4 Jii7n, #R49% Ant/(Ant+Phe) . BaA/(BaA+Chr) [t
{8, BFFEIX Y PAHS 1478 7R I B A A R 5 AT
TR BB IR ; AR Y Fla/(Fla+Pyr) lU(E AT LA £
B 67 X5 M TR A B UR B 4 A A7 T TR 5 TedP/
(IcdP+BghiP) HLIE I A F 0.2~0.5, A ATl Bk
VB ZEAKA, IR LR MR )2 DU Y
PAHs (1 7] BEAEALHE AT . A1 THARBE R i R A

10 AR SRBEIR
: i i
P
0.8 |- ! i
! i e
£ P LEN
=
Fosr 4
+ 1 H
& be---- s or T T
S o4l og | e i
g b
A IR A s
0.2 R R
P
b Fi
0 ! L L

0.2 04 0.6 0.8 1.0
BaA/(BaA+Chr)

E 4 #HHREK PAHs F5RAELLESRIEFIE

Fig.4 Source determination of PAHs isomer ratio in the study area
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Table 4 principal component analysis results of PAHs
in surface sediments of the study area

¥ PCI PC2 PC3
Nap -0.36 0.20 0.77
Flu 1.76 0.30 0.65
Phe 0.64 0.60 -0.13
Ant -0.05 0.85 0.09
Fla 0.18 0.63 0.60
Pyr 0.05 0.95 0.04
BaA 0.80 -0.21 -0.14
Chr 0.43 -0.33 —0.04
BbF 0.96 0.15 0.16
BKF 0.98 -0.08 -0.03
BaP 0.84 -0.19 —0.24
DahA 0.92 0.28 0.18
BghiP 0.96 0.24 0.14
IedP -0.06 -0.21 0.88
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Table 5 PAHs content characteristics and ecological risk

marker levels of surface sediments in the study area

e e A AR bR EAKCF
PAHs &&/(ngg) THEE/(ngg)
ERL ERM
Nap 0.32~5.97 3.08 160 2100
Flu 0.54~1.34 0.95 19 540
Phe ND~3.31 2.06 240 1500
Ant ND~1.38 0.90 85.3 1 100
Fla ND~3.50 2.27 600 5100
Pyr ND~3.78 2.17 665 2 600
BaA ND~0.77 0.50 261 1 600
Chr ND~2.16 0.80 384 2 800
BbF ND~5.38 1.73
BKF ND~2.07 0.81
BaP 0.56~6.57 1.42 430 1 600
DahA ND~0.66 0.58 63.4 260
BghiP  0.67~4.40 1.83
IcdP 0.62~3.25 1.15

E:NDAERKH .

4 ZhE

(1) BB ERIE LORMRIE 22 2 TR Hh IE A e )
SN 362.17~10 390.72 ng/g, 5 WRE S O HBH
i, B AR ECA S U0 S8 BUR IE S UL E Y T/ M
1 ACL 8 7R 5 X IE M e LA B Y5 A 0 s A Ky
T FES B TAR, Pmar-aq Al AT 0 H: 3=
BUIE TR IRAR TR K LAY ; FRIES AL LL(E OEP 3
BHBIF 5% DX TE A4 Jot K 1) O RRUAS 32 ) T B AT A b
55
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Distribution and source analysis of hydrocarbons in sediments of Zhenzhu Bay
Mangrove Wetland in Guangxi

1 1 . .12 .1 1.3
PANG Guotao , YANG Yuanzhen , ZHANG Xiaolei ~, XIE lei, YAN Kun
(1 Yantai Geological Survey Center of Coastal Zone, China Geological Survey, Yantai 264000, China; 2 College of Marine Earth Sciences, Ocean
University of China, Qingdao 266100, China; 3 School of Environmental Studies, China University of Geosciences, Wuhan 430000, China)

Abstract: To study the distribution characteristics and sources of hydrocarbons in the surface sediments of Zhen-
zhu Bay Mangrove Wetland in Guangxi, South China, 13 surface sediments of the wetland were collected in
September 2021 to test and analyze the normal alkanes and polycyclic aromatic hydrocarbons (PAHs) in the sedi-
ments. Results show that the content of n-alkanes (dry weight) in the surface sediments of the area was 362.17~
10 390.72 ng/g, and the content of PAHs (dry weight) was 7.76~28.06 ng/g, which was generally at a low level.
The n-alkanes were mainly come from terrestrial non-floating herbs and were not polluted by petroleum and its
derivatives; PAHs were characteristic of dominant macromolecular compounds as shown in the characteristic
parameter ratio method. The potential sources of PAHs were pertroleum, pertroleum combustion, and coal vegeta-
tion combustion as indicated in the isomer ratio method. In addition, the main source of PAHs was mixed combus-
tion source (> 52%), followed by oil pollution source, as revealed by the principal component analysis/linear re-
gression analysis model (PCA-MLR). At last, the ecological risk of PAHs was at a low level as determined in the
ecological risk evaluation of PAHs by the effect interval low/median method.

Key words: Zhenzhu Bay; n-alkanes; polycyclic aromatic hydrocarbons; source analysis
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