
 

20th Australian Organic Geochemistry Conference: Origins of Oil, Old Organics and Organisms 44 

6.5 Campbell, B. Geochemical characteristics of coal seam 
biodegradation 
Bronwyn C. Campbell1,2, Se Gong1, Simon C. George2 and David J. Midgley2 
 
1CSIRO Energy, 11 Julius Ave, North Ryde, NSW, 2113 
2Department of Earth and Planetary Sciences, Macquarie University, Sydney, NSW, 2109 

(email: bronwyn.campbell@mq.edu.au) 

Coal seam gas (CSG) consists primarily of methane and carbon dioxide, which are generated via 
thermogenic and/or biogenic processes. Thermogenically, CSG is produced from the cracking of 
complex hydrocarbons under increasing pressure and temperature, and biogenically, as the end-
product of microbial metabolic pathways. Previous literature has identified many of the microbes that 
make up the communities associated with CSG generation in situ (Meslé et al. 2015; Strąpoć et al. 
2011). Despite this, the mechanisms of in situ biodegradation of organic compounds in coal are not 
yet well understood. More labile compounds likely include low molecular weight n-alkane and aromatic 
hydrocarbons. Apart from coal, microbes have been shown to use a range of inorganic compounds as 
electron acceptors for energy metabolism. Notably, microbial use of humic compounds as electron 
acceptors has also been demonstrated (Lovley et al. 1999). Coal is generally considered to have very 
few available inorganic electron acceptors, aside from carbon dioxide. However, coal is largely 
comprised of humic-like compounds which may provide an alternative electron acceptor. In order to 
determine whether microbes isolated from CSG produced water can use humic materials and coal as 
alternative electron acceptors, an experiment has been established to examine the degradation of the 
aromatic compound ethylbenzene, using microbes from the Sydney Basin (Figure 1) as a source of 
inoculum. Results from this study may inform new methods for enhancing biogenic methane yields 
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and improve our understanding of microbial and geochemical interactions in coal seams.

 

Figure 1: Location of Australia’s coal seam gas reserves and gas infrastructure. Source: Geoscience Australia 
and BREE, 2014. Australian Energy Resource Assessment. 2nd Ed. Geoscience Australia, Canberra. 
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