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Over One Hundred Year Sedimentary Record of Polycyclic Aromatic Hydrocarbons

in the Andaman Sea, Malaysia
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Abstract: Polycyclic aromatic hydrocarbons (PAHs) in a sediment core collected from Langkawi Island of the Andaman Sea, Malaysia were
determined by GC/MS; the vertical variations of concentration and distributions of PAHs were investigated. In combining with > Pb-dating, the
PAHs sedimentary record in the last 100 years was reconstructed and their possible sources were also discussed. The E PAH concentration
ranged from 13.2-60.1 ng*g™" in the whole sedimentary section (0-56 cm) with the dominant compounds of phenanthrene, naphthalene and
perylene. The sediments contaminated to a lesser extent comparing with the surrounding waters. Before the 1920s; the concentrations of PAHs
were considered to be the background level, which was implied from the natural inputs. The historical records of PAHs in the core showed that
two distinct peaks which represented the input time of 1960s and 1980s; respectively, inferred that there were some relatively dramatically
land-based inputs; and human activities leaded a clear impact to these waters during these periods. Furthermore, PAHs diagnostic ratios
indicated that PAHs in the core sediments were mainly of pyrolytic origin ( combustion), accompanied with minor petroleum origin. These were
related with agriculture; industry; ocean import and export> and shipping activities in the surrounding regions. Meanwhile as the vital
communication line; the marine transportation of the Strait of Malacca had influenced the environmental quality of the Andaman Sea.
Meanwhile; based on the sedimentary record, PAHs concentrations were found to correlate positively with humanism activities and
socioeconomic development ( Gross Domestic Production) in the surrounding regions.

Key words: polycyclic aromatic hydrocarbons( PAHs); sediment core; Andaman Sea; sedimentary record; Malaysia
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Table 1  Vertical concentration distribution of PAH in sediment core/ng* g~

WE B a2 K

lem /%-H  Na Ace Acen Flu Phen An Fluio Py BaA Chry BbF BKF B(e)P B(a)P Pery IP  B(ghi)P > PAHs
0~2 200402 2.76 0.42 0.11 1.06 12.3 1.15 3.95 4.12 1.75 2.10 1.13 0.50 1.00 0.63 2.98 0.89  0.89 37.8
2~4 200003 2.68 0.40 0.15 0.69 8.05 0.70 1.69 1.86 0.61 1.12 0.85 0.33 0.70 0.38 2.92 0.83 0.76 24.7
4~6 199604 2.52 0.46 0.15 0.67 8.61 0.76 2.24 2.16 0.77 1.22 1.23 0.40 0.99 0.61 3.05 1.03 0.92 27.8
6~8 199205 2.64 0.42 0.06 0.33 6.00 0.54 2.08 2.39 0.98 2.13 1.10 0.56 1.07 0.60 3.25 1.02 0.8 26.0
8~10 1988-06 4.46 0.54 0.53 2.97 18.4 1.99 5.34 5.51 2.76 4.69 1.96 0.97 2.14 1.24 3.62 1.32 1.16 59.6
10~12 198407 3.88 0.50 0.16 1.20 11.9 1.35 3.61 3.66 1.59 2.69 1.61 0.83 1.77 1.00 3.39 1.16 0.9 41.3
12~14 1980-08 3.88 0.41 0.06 0.28 2.71 0.19 0.70 0.73 0.31 0.27 0.53 0.20 0.33 0.22 2.92 0.66 0.52 14.9
14~16 1976-09 2.89 0.40 0.06 0.32 3.26 0.26 0.76 0.75 0.28 0.44 0.53 0.20 0.39 0.19 2.57 0.65 0.5 14.5
16~18 1972-10 2.84 0.42 0.12 0.70 7.96 0.75 2.83 2.98 1.37 2.55 1.23 0.46 1.08 0.50 2.60 0.79 0.5 29.8
18~20 1968-11 4.41 0.56 0.16 1.12 12.2 1.35 3.36 3.59 1.5 2.66 1.52 0.6] 1.41 0.79 3.72 1.13 0.83 41.0
20~22 1964-12 3.06 0.47 0.23 1.64 19.6 1.95 5.34 5.42 2.90 4.73 2.53 1.13 2.91 1.20 4.31 1.47 1.20 60.1
22-~24 1961-01 2.57 0.46 0.12 0.70 7.34 0.71 2.09 2.45 1.48 3.12 1.36 0.56 1.30 0.71 3.36 0.86 0.68 29.9
24~26 1957-02 2.59 0.41 0.14 0.94 10.7 0.9 2.01 2.00 0.93 1.73 1.07 0.36 0.80 0.43 3.06 0.80 0.60 29.5
26~28 1953-02 2.63 0.45 0.14 0.69 7.29 0.77 2.50 2.68 1.36 2.18 1.18 0.44 1.03 0.62 3.5 1.03 0.76 29.3
28~30 1945-03 4.40 0.46 0.12 0.94 7.04 1.05 1.43 1.54 0.36 0.78 0.44 0.29 0.37 0.17 2.87 0.36 0.27 22.9
30~32 1945-04 2.52 0.44 0.12 0.79 8.01 0.68 1.41 1.54 0.70 1.30 0.86 0.31 0.57 0.30 3.01 0.65 0.48 23.7
32~34 1941-05 5.06 0.53 0.32 2.26 17.3 2.12 4.26 4.67 2.77 3.03 1.53 0.89 1.35 0.8 4.25 0.92 0.75 52.9
34~36 1937-06 2.89 0.35 0.07 0.43 3.89 0.33 0.52 0.58 0.32 0.54 0.55 0.22 0.3 0.17 3.16 0.52 0.41 15.3
36~38 1933-07 3.15 0.58 0.32 1.84 14.7 1.76 3.02 3.35 1.65 2.56 1.21 0.68 1.1 0.67 4.01 1.03 0.72 42.3
38-40 192908 5.56 0.52 0.23 2.04 12.9 1.43 2.18 2.10 0.88 1.66 0.94 0.46 0.81 0.41 3.87 0.69 0.57 37.3
40~42 192509 2.69 1.00 0.19 2.24 3.41 0.32 0.94 2.36 0.25 0.31 0.91 0.44 0.69 0.72 2.78 1.15 0.84 21.2
42~44 1921-10 2.78 0.75 0.17 1.45 2.80 0.13 0.68 0.86 0.22 0.19 0.46 0.17 0.24 0.15 2.53 0.58 0.43 14.6
44-46 1917-11 2.63 0.58 0.14 1.19 2.46 0.17 0.50 0.95 0.22 0.19 0.37 0.14 0.22 0.12 2.72 0.40 0.33 13.3
46~48 1913-12 2.37 1.23 0.31 3.14 2.50 0.16 0.66 0.89 0.20 0.17 0.45 0.16 0.27 0.18 2.55 0.58 0.40 16.2
48-~50 1910-01 2.88 1.51 0.41 5.57 2.93 0.25 1.45 1.03 0.28 0.25 0.37 0.19 0.24 0.14 2.53 0.44 0.32 20.8
50~52 1906-02 2.78 0.3¢ nd 0.24 5.48 0.38 0.39 0.26 nd nd 0.66 0.29 0.47 0.28 2.23 3.53 2.73 20.0
52~54 1902-03 2.75 0.46 0.22 1.27 2.99 0.22 0.49 0.65 0.22 0.22 0.28 0.18 0.22 0.11 2.38 0.33 0.26 13.2
54~56 1898-04 2.25 0.46 nd 0.80 3.57 0.32 1.37 1.33 0.29 0.27 0.39 0.25 0.26 0.19 2.41 0.50 0.32 15.0

1)Na: 2% Ace: JE# Acen: & .Flu: 25 .Phen:3E \An: 7 \Fluo: 3% B .Py: 2 .BaA: % 3 [a] & . Chry: i \BbF: % 3 [b] 5 B . BkF: % 3 [k ] K B . BeP: ¥
Hlelth BaP: % FF[alth Pery: b .IP: B3 [1,2,3-cd ] 8 .B(ghi) P: 33 [ghi]FE snd: AR KK ( <0.05 ngr g™ ")
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Fig.3  Vertical variations of PAHs concentrations in sediment core
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