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Three ma in processes are generally considered as being effect ive mechanisms for the alteration and/or destruct ion of 

hydrocarbons within Devon ian reservoirs in the Western Canada Sedimentary Basin (WCSB) : b iodegradat ion of oils 

( including water washing) , thermal cracking of oils, and thermochemical sulphate reduction. Other processes such as 

tectonic upl i f t of reservoirs and mult iple charge of hydrocarbons into reservoirs may also play an important role, bu t 

currently their impact m a y be under-est imated. Using examples f r o m the W C S B , this presentat ion will discuss 

organic geochemica l and organic petrological criteria which can help to recognize and discriminate be tween these 

alteration processes in oil and gas reservoirs. For the case of biodegradat ion of crude oils, a loss of n-a lkanes and 

aromatics in the gasol ine range hydrocarbons is initially observed fol lowed b y progressive removal of the C I 5+ 

saturate f ract ion wi th increasing degradation, ul t imately ending with a h u m p of unresolved compounds in the 

saturate f ract ion and distinct peaks f r o m compounds most resistant to biodegradat ion (e.g. hopanes) . Pe t rographic 

evidence for b iodegrada t ion of oils is somet imes preserved paragenetical ly in diagenetic minerals where relatively 

high gravity, unal tered hydrocarbon fluid inclusions (hcfl) are post-dated by altered, lower gravity hcf i and oily 

' so l id ' b i tumens . 

Thermal cracking of oils typically results in a decrease in oil density and amount of h igh molecular weight 

hydrocarbons , an increase in the saturate to aromatic ratio, and an increase in gas content. Moni tor ing changes in 

b iomarke r ratios wh ich are sensitive over the oil to gas range of maturat ion for a single oil fami ly m a y also b e use fu l 

fo r evaluat ing oil to gas t ransformat ion in reservoirs. The reflectance of asphaltene-derived, isotropic solid b i tumens 

p roduced dur ing oil to gas cracking within reservoirs (e.g. Strachen-Ricinus; Simonette; Pine Nor thwest , Gi lby) can 

provide an indirect me thod for est imating the level of maturi ty in terms of vitrinite ref lectance equivalent and 

potent ia l ly be used as a basis for evaluating b iomarker ratios in terms of 'absolute matur i ty ' . 

The rmochemica l sulphate reduct ion (TSR) has accounted for the vast major i ty of H 2 S within Devon ian reservoirs of 

the W C S B . T S R processes can b e separated f r o m normal thermal cracking of oils by noting a decrease in oil gravity 

and saturate to aromat ic ratios, and the format ion of new sulphur-compounds in the oils. Wi th increasing T S R and 

H 2 S generat ion, the o l 3 C values of oils and condensates become closer to the d l 3 C values of anhydri tes within the 

format ion . In addit ion carbon isotopes of individual gasoline range hydrocarbons show greater shifts in the 9 I 3 C for 

T S R altered oils compared with oils that have been mainly altered by thermal maturat ion. Petrographical ly, 

py rob i tumens which fo rmed during T S R are sulphur-enriched, show unique fine needle-l ike optical textures, or a 

shif t toward lower anisotropy and finer-grained mosaic microtextures. 
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