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How Does Depth Affect the Preferential 
Degradation Process in Antarctic Marine Sediments 
Polluted by Diesel? 
 
Ellen Woolfenden1, 2, Ian Snape2 and Simon C. George1 

 
1Macquarie University, Sydney, NSW. 2109 
2Australian Antarctic Division, 203 Channel Highway, Kingston, TAS. 7050 
(email: ellen.woolfenden@mq.edu.au) 
 
 
Degradation of oil occurs by numerous processes such as weathering, dissolution, 
dispersal, migration and biodegradation. Biodegradation of oils are known to take 
longer in cold climates, increasing potential environmental and ecotoxicological 
hazards.  
 
Antarctic aerobic microbial communities in marine sediments from bays surrounding 
Casey Station have shown potential to degrade hydrocarbons within various oils used 
at Australian Antarctic bases. After analysis of 0-10 mm surface sections of Special 
Antarctic Blend (SAB) diesel spiked marine sediment cores, taken from a water depth 
of 13-19m over a 5 year period at O’Brien Bay, Casey Station, it was apparent that 
biodegradation was not the most abundant degradation process occurring (Figure 1). 
If biodegradation was taking place, the n-alkanes would degrade prior to the low 
molecular weight aromatics hydrocarbons. However, in these samples 
methylnaphthalenes degrade more rapidly than the n-alkanes and the C3 
alkylbenzenes (Figure 1). This could be a result of preferential dissolution; 
methylnaphthalenes are more water soluble than the n-alkanes present in SAB diesel. 
In addition, ratios of specific isomers within compound groups (e.g. 2-MN/1-MN) 
can be used to establish whether biodegradation is occurring. These ratios did not 
change in the analysed samples, providing supporting evidence that biodegradation is 
not the prominent degradation process in the surface marine sediments in O’Brien 
Bay (Woolfenden et al., submitted). 

 

 

 Figure 1: The rate of degradation of groups of components within SAB diesel at normalised 
concentrations. ACH = alkylcyclohexanes; AB = alkylbenzenes; MN = methylnaphthalenes; 
TeMN = tetramethylnaphthlenes. %RSD = 34 - 123%. 
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To address this issue, samples have been taken at 10 mm intervals from deeper (10-80 
mm) in these marine sediment cores. Analytical results are expected to show more 
prominent biodegradation close to the surface (20-50 mm), as the physical processes 
should not have affected more than 20 mm deep into the sediments, but there should 
have been a significant population of aerobic microbial communities that would have 
consumed hydrocarbons. At 80 mm the results are expected to show very little 
biodegradation of SAB diesel, as the microbial communities become anaerobic and 
consume hydrocarbons at a much slower rate.  
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