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Abstract
Seventy-four samples of oil-saturated, oil-stained, and oil-free sandstones from Mannville Group strata in the Lloydminster area, western Saskatchewan, were collected for studies to determine how hydrocarbons affect diagenetic processes and to evaluate the thermal control on biodegradation. 
Petrographic examination of thirty-six of these samples from nine wells along the northeast- and southeast-trending profiles has been completed. The chief detrital components of the sandstones are quartz and lithic grains. Diagenetic minerals recognized include glauconite, pyrite, marcasite, siderite, calcite, microquartz, feldspar overgrowth and kaolinite. The oil-saturated sandstones generally display a low degree of compaction, and contain only diagenetic minerals such as glauconite, pyrite and siderite that formed during very shallow burial. The oil-stained and oil-free sandstones (not including those massively cemented by calcite) contain microquartz, marcasite, and kaolinite. 
Microthermometry of petroleum inclusions is studied in five samples from two wells. The overall homogenization temperature(Th) varies from 29℃ to 160℃, with reproducible Th values ranging from 70℃ to 120℃. They may indicate hot oil charging events in a relatively cool reservoir, which may explain the lower degree of biodegradation in the Lloydminster than Athabasca and Peace River areas.   
Combined the petrographic and microthermometric studies, it is proposed that oil charging in the oil-saturated sandstones occurred very early in the diagenetic history and that further diagenesis was prevented because oil occupied the pore space. The oil in the oil-stained samples probably represents a secondary charging event at a later stage, when the reservoirs had experienced deeper burial diagenesis. The secondary charging event might be responsible for the lower degree of biodegradation associated with Lloydminster Mannville heavy oil compared to that associated with the Alberta oil sands. 

