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Understanding depositional processes, paleoenvironmental setting, and paleo-oceanography is 
important for evaluating shale gas potential. Our detailed studies of the Carlile and Niobrara 
formations suggest a shelfal depositional setting with deposition mainly by traction currents. 
 
In this study, a continuous core of the entire Carlile and Niobrara formations was examined. 
Sedimentary facies are stacked in general coarsening-upward sequences through both formations, 
with increasing silt and sand content. The shale-rich Carlile Formation and lower Niobrara 
Formation display abundant cm-thick, normally graded beds with patchy bioturbation, minor 
ripples, and occasional HCS. The sandiest interval, the Medicine Hat Member, is heavily 
bioturbated and contains abundant ripple bedforms and mud drapes. Throughout both formations, 
bentonites, Inoceramus shells and coquina are common, but frequently within more shale-
dominated intervals. Cross-stratification within the Medicine Hat Member suggests the sea floor 
was above storm wave base at time of deposition. This is supported by abundant shell hash beds, 
indicating considerable periodic seafloor reworking. These data, in combination with microfauna 
within Niobrara shales, indicate fully marine offshore conditions where pelagic suspension 
deposits constitute only a minor fraction of sedimentation. Evidence from this study supports 
previous interpretation of the Carlile and Niobrara formations as shallow shelf deposits, in contrast 
to an alternatively proposed deltaic setting. 
 
This study provides insight on depositional processes within a thick shale wedge and the lateral 
distribution and variability of potential reservoirs facies, i.e. thin bedded siltstone and sandstone or 
organic rich shales. These findings are applicable to both biogenic and thermogenic gas charged 
shale gas reservoirs. Results from this study will additionally heighten awareness with regards to 
the importance of clinoforms within shallow shelf deposits. Evaluation of the shale gas potential 
for shale-dominated intervals in the Carlile and Niobrara formations is the main long-term 
objective of this study.  
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