Characterizing the Lakota Sandstone Using 3‐D Seismic Data and Well Data: Teapot Dome, Wyoming
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The Lower Cretaceous Lakota Sandstone is a conglomeratic sandstone that occurs on a regional scale throughout the Rocky Mountain province.
The formation was deposited by fluvial systems transporting coarse‐grained sediment east and north‐east across broad alluvial plains. It has
produced over 6,000,000 bbls of oil and 9.3 tcf of gas in the Powder River Basin in northeastern Wyoming. Since the opening of Naval Petroleum
Reserve No. 3 to full production in the mid 1970's, over 194 MMCF of gas and 20,000 bbls of oil have been produced at Teapot Dome from the
Lakota Sandstone. All of the production has come from the southern half of the field. In 2001, 3D seismic data was acquired over Teapot Dome.
This data shows an abrupt thickening of the Lakota Sandstone in the northern part of the field, which is confirmed with well data. In the southern
two thirds of the field, the thickness of the Lakota Sandstone averages around 15 feet thick. The Lakota interval in northern third of the field
averages around 45 feet in sand thickness and a few of the wells contain very thick deposits of over 70 feet of sand. Openhole log data show that
these wells contain very good reservoir quality rock with average porosity around 16 percent. These thicker deposits however, are not laterally
extensive and create distinct bullseyes on thickness maps. By co‐rendering different seismic attributes together, and by creating stratal slices
through the Lakota interval, some sinuous trends appear in the seismic data that otherwise are not apparent. Analyses of the seismic and well data
show the sinuous trends coincide with the wells containing the anomalously thick Lakota sections. These features may represent meandering
stream channels where the thickest sand deposits accumulated during deposition. Where penetrated, the thicker sandstones appear to be wet
with minor oil and gas shows, but there may be further production possibilities higher on the Teapot Dome structure.
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