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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 care collected from Langkawi Island of the Andaman Sea, Malaysia were
determined by GPMS, the vertical variations of concentration and distributions of PAHs were investigated. In combining with * °PR dating, the
PAHs sedimentary record in the last 100 years was recanstructed and their possible saurces were also discussed. The |5 PAH concentration
ranged from 13122601 1 ng#tg ' in the whole sedimentary section (0256 cm) with the dominant compounds of phenanthrene, naphthalene and
perylene. The sediments contaminated to a lesser extert camparing with the surrounding waters. Before the 1920s, the concertratimns of PAHs
were considered to be the background level, which was mplied fram the natural nputs. The historical records of PAHs in the care showed that
two distinct peaks which represented the input time of 1960s and 1980s, respectively, nferred that there were same relatively dramatically
lan@ 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 arigin ( combustion), accompanied with minor petroleun origin. These were
related with agriculture, industry, ocean import and export, and shipping activties in the sumounding regions. Meamwhile 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 sedimertary recad, PAHs cocentrations were found to correlate postively with humanism activties and
socioeconamic development (Gress Domestic Production) in the surrcunding regions.
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Fig 1 Sampling site for sediment core
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Table 1 Vertical oncentration distrbution of PAH in sediment corePng#g '

VREE I Rt/ EX S

Pan  P42H Na Ace Acen Flu Phen An Fluo Py BaA Chry BoF BKF B(e)P B(a)P Pery IP  B(ghi)P EPAH s

0~ 2 200202 2176 0042 011 106 123 1115 3195 4112 175 210 1113 0150 1100 0163 2198 01 & 0189 378

2~ 4 200@03 2168 0140 015 069 8105 0170 1169 118 061 112 0185 0133 0170 0138 2192 08 0176 247

4~ 6 19604 2152 046 015 067 8161 0176 2124 2116 077 122 1123 0140 0199 0161 3105 103 0192 2718

6~ 8 19205 2164 0042 0006 0033 6100 0154 2108 2139 0098 213 1110 0156 1107 0160 3125 1m® 0186 2610

8& 10 198806 4146 04 053 2097 184 1199 5134 5151 2A7 469 1196 0197 2114 1124 3162 132 1116 596
10~ 12 198407 318 050 016 120 1119 1135 3161 3166 159 269 1161 0183 1177 1100 3139 116 0199 4113
12~ 14 19808 318 0141 006 028 2171 0119 0170 0173 0131 0127 0153 0120 0133 0122 2192 066 0152 149
14~ 16 197€09 218 0140 006 032 3126 0126 0176 0175 0128 (0144 0153 0120 0139 0119 2157 065 0150 145
16~ 18 197210 21& 042 012 0070 7196 0175 2183 2198 137 255 1123 0146 1108 0150 2160 O 79 0159 2918
18~ 20 19811 4141 056 016 112 122 1135 3136 3159 159 266 1152 0161 1141 0179 3172 113 0183 410
20~ 22 194212 3106 0047 023 164 196 1195 5134 5142 29 473 2153 1113 2191 1120 4131 147 1120 601 1
22~ 24 1901201 2157 046 012 0070 7134 0171 2109 2145 1048 3112 1136 0156 1130 0171 3136 08 0168 2919
24~ 26 195202 2159 041 014 094 1007 0199 2101 2100 0093 173 1107 0136 0180 0143 3106 008 0160 2915
26~ 28 195202 2163 0145 014 069 7129 0177 2150 2168 136 218 1118 0144 1103 0162 315% 103 0176 2913
28~ 30 19203 4140 046 O 12 094 7104 1105 1143 1154 036 0078 0144 0129 0137 0117 2187 0136 0127 2219
30~ 32 19204 2152 04 012 0079 8101 0168 1141 1154 0070 130 0186 0131 0157 0130 3101 065 0148 2317
32~ 34 19R05 5106 053 0032 20126 1713 2112 4126 4167 277 3103 1153 0189 1135 0186 4125 009N 0175 5219
34~ 36 193206 218 0135 007 043 3189 0133 0152 0158 0132 0154 0155 0122 0134 0117 3116 052 0141 153
36~ 38 193207 3115 058 0032 184 147 1176 3102 3135 165 256 1121 0168 1111 0167 4101 103 0172 4213
38~ 40 1929208 515 052 0023 2104 129 1143 2118 2110 018 166 0194 0146 0181 0141 3187 06 0157 373
40~ 42 192209 2169 100 0119 224 3141 0132 0194 2136 025 031 0191 0144 0169 0172 2178 115 0184 212
42~ 44 1921210 2178 075 0117 145 2180 0113 0168 018 012 019 0146 0117 0124 0115 2153 058 0143 14 6
44~ 46 191211 2163 058 0114 119 2146 0117 0150 0195 02 019 0137 0114 0122 0112 2172 0140 0133 1313
46~ 48 191212 2137 123 031 3114 2150 0116 0166 018 0120 017 0145 0116 0127 0118 215 058 0140 162
48~ 50 191@01 218 151 041 557 2193 0125 1145 1103 0028 025 0137 0119 0124 0114 2153 04 0132 201 8
50~ 52 19002 2178 0134 nd 0124 5148 0138 0139 0126 nd nd 0166 0129 0147 0128 2123 3153 2173 2000
52~ 54 190203 2175 046 0022 1127 2199 0122 0149 0165 02 0122 0128 0118 0122 0111 2138 0033 0126 1312
54~ 56 189804 2125 046 nd 080 3157 0132 1137 1133 0029 0127 0139 0125 0126 0119 214 05 0132 1510
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Fig 2 Didribution of the average concentrations
of PAH i sediment core
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Fig. 3 Vertical variations of PAHs concentrations i sediment core
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Fig 4 Vertical distribution of PAHs diagnosti ¢ ratios
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