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　On August 11, 2006, strong winds and big waves caused by 

a storm that hit central Philippines resulted in the sinking of 

M/T Solar I and about 2 million liters of bunker oil were 

spilled. It was reported that when oil becomes entrained in 

sediments, the contamination can be particularly long last-

ing.1,2) Thus, monitoring the level of petroleum contamination 

in the sediment was done 1 month after the spill and more 

than two years thereafter. The PAHs in petroleum have re-

ceived special attention because its persistence in the environ-

ment,3,4) toxicity of low molecular  weight PAHs and carcino-

genicity of some metabolites of high molecular weight PAHs 

(i.e. benzo[a]pyrene).5) It has been documented that PAHs are 

readily accumulated by shellfishes, particularly by bivalve 

mollusks.6,7)

　Spilled oil generally degrades differently under various fac-

tors such as evaporation, diffusion, photooxidation, and bio-

degradation.8-10) Petroleum oil degradation is relatively faster 

in tropical areas than in temperate areas because of high tem-

perature and more frequent storms.11) It was reported that the 

oil spilled from the Exxon Valdez persisted in the environment 

(temperate area) for a long time12,13) and the intertidal commu-

nity took 3 – 5 years to recover from the impact.14) 

　Hence, a chemical assessment on the level of the persistent 

polycyclic aromatic hydrocarbon (PAH) in sediment and in 

some shellfishes shall provide information on the status of pe-

troleum contamination of affected areas. 

Materials and Methods

The Sample and Sampling Sites

　After the rapid assessment conducted 1 to 3 months after 

the oil spill incident on August 2006, monitoring was pursued 

in 2007 and 2008 in some heavily impacted areas in TINMAR 

(Taklong Island National Marine Reserve) and Luzaran (fig. 

1). 

　Sediment and shellfish samples were collected randomly 

along the coastline and in some mangrove areas.

Sample Preparation and Extraction 

　The shellfish samples were thawed, cleaned and washed 

with distilled water.  Two grams (wet weight) each were taken 
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(one gram for smaller samples) for n-hexane extraction using 

Sohxlet method. A portion of the sample was taken for dry 

matter determination (quantitative result is reported on dry 

weight basis). 

　Likewise, five grams each (wet weight) of the homoge-

neously ground sediment samples was extracted with n-hex-

ane using Soxhlet method. Extraction was done for 16 hours, 

after which, it was concentrated in vacuo using a rotary evapo-

rator at reduced pressure. The concentrated extract was then 

redissolved in 10-mL chrom-grade hexane and was passed 

through a silica-gel column for clean-up prior to injection in a 

Gas chromatograph-Mass spectrometer (Perkin Elmer Clarus 

600 model) for determination of PAH.  

　The chromatogram and spectra of the samples were then 

compared to the 16 PAH standards [naphthalene, acenaph-

thylene, acenaphthene, fluorene,  dibenzothiophene, phenan-

threne, anthracene, fluoranthene, benz(a)anthracene, chrysene, 

benzo(b)fluoranthene, benzo(a)pyrene, perylene,  dibenzo(a,h)

anthracene, indeno(1,2,3-cd)pyrene, and benzo(g,h,i)perylene] 

previously run under the same condition for quantization. 

Since the level of some PAHs were below the detection limit 

of the machine and the method, the authors decided to report 

the total PAH as the sum of 16 PAHs determined.

Results and Discussion

　Chemical analysis revealed that the PAH is still within de-

tectable level in some heavily impacted areas of TINMAR and 

Luzaran in Southern Guimaras.  In 2007, 1 year after the oil 

spill, the sum of 16 PAHs in the surface sediment was 3 mg/

kg, 23 mg/kg and 25 mg/kg (ppm) in Lusaran and 2 sites in 

Taklong Island (near UPV Biological Station), respectively.  

In 2008, 2 years after the oil spill, there was a dramatic de-

crease in total PAH in the same areas, with Lusaran having 1 

µg/kg (ppb) PAH, and Taklong with 13.2 mg/kg and 17 mg/kg 

(ppm) (Fig. 2).  

　One year after the oil spill (2007), the total PAH in the sur-

face sediments of TINMAR mangrove areas are relatively 

lower (<0.16 mg/kg - 0.8 mg/kg) than the total PAH in surface 

sediments of Taklong Island near UPV Biological Station and 

the PAH remained almost at the same level two years after the 

oil spill (Fig. 3). The low concentration of the persistent poly-

cyclic aromatic hydrocarbon may primarily be due to the loca-

tion of the mangrove areas especially Tandog and Tuguisan.  

These areas are within the intertidal zones and are more ex-

posed to wave action / water exchange. 

　On the other hand, the shellfishes recorded a more dramatic 

Fig 1. The sampling sites in Southern Guimaras, Central Philippines.
（http://www.wwf and http://www.upv.edu.ph）

Fig 2. Total (16) PAH in sediments.
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decrease in PAH from (9.7- 18.7 mg/kg) in 2007, one year af-

ter the oil spill to (1 ppb – 2.4 mg/kg) two years after. Oyster 

samples collected from Lusaran one year after the spill re-

corded about 18.7 mg/kg total PAH compared to the oyster 

sample collected from Taklong 2 (9.7 mg/kg) and Telescopium 

samples (13.3 mg/kg) from Taklong 1. However, in 2008, only 

Telescopium samples were collected from the 3 areas for anal-

ysis and the total PAH level was very low in samples collected 

from Lusaran (1 µg/kg) and in samples taken from Taklong 1 

and Taklong 2 (2.4 mg/kg) (Fig. 4).

　Figure 5, 6 and 7 show the relative level of total PAH in 

sediment and shellfish samples.  In Taklong 1 (fig. 5) and Tak-

long 2 (fig. 6), a uniform decreasing trend in total PAH in sed-

iment and shellfish samples was evident.  However, the oyster 

sample collected from Lusaran in 2007 (fig. 7) was found to 

have accumulated higher level of PAH (18.7 mg/kg) compared 

to the recorded total PAH in surface sediment (3 mg/kg), 

while in 2008, two years after the spill, the total PAH concen-

tration in the Telescopium sample and surface sediment in Lu-

saran was only 0.001 mg/kg (0.001 ppm equiv to 1 ppb). The 

sudden decrease in the PAH level could probably be the effect 

of water exchange and big waves resulting from several 

storms that hit western visayas from 2007 to 2008. 

　It was observed11) that petroleum oil degradation is relative-

ly faster in tropical areas than in temperate areas because of 

high temperature and more frequent storms and big waves 

which resulted in the flushing out of oil from surface sedi-

ments. It was also documented that the oil spilled in temperate 

areas persisted in the environment longer and it took 3 - 5 

years for the community to recover from the impact14) com-

pared to that in tropical areas.  This common observation is 

based on the fact that spilled oil degrades differently under 

various factors such as evaporation, diffusion, photooxidation, 

and biodegradation.8-10) 
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