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ABSTRACT

Core and log studies o f 28 wells in  the Casper arch area, Natrona 

County, W yoming, indicate th a t the upper pa rt o f the Pennsylvanian 

Tensleep Form ation consists o f several regressive-transgressive cycles 

o f eolian to nearshore sandstones and sub tida l to  coastal m arine 

dolom ites. The eolian cross-bedded sandstones are interbedded w ith  

in te rduna l ponds o f sandy dolomites and wavy-bedded sandstones.

P orosity logs were norm alized fo r lith o lo g y  and po ros ity  

de term ination by using an assumed lim estone m a trix  in  porosity 

calculations. Neutron-density logs have the best performance among 

the logs for porosity determ ination o f the Upper Tensleep Sandstone. 

A ll wells th a t were logged w ith  only a density or a sonic log have been 

norm alized to the neutron-density logs by using the reduced m ajor 

axis s ta tis tica l method (RMA). Porosity determ inations were made o f 

the Upper Tensleep using core and well log data. Core data were used 

to ca lib ra te  sonic, neutron, and density logs from  w h ich  po ros ity  

values were calculated in  28 wells in  the area of study. Core and log 

analyses indicate tha t the porosity varia tion of the Upper Tensleep is  a 

fu n c tio n  o f litho facies and tectonics. In  general, the eolian dune 

sandstone facies are more porous and permeable than  the m arine and 

in te rdune carbonate facies. Porosity tends to decrease in  lithofacies 

th a t record a relative sea level rise due to dolom ite content increase. 

Porosity is enhanced in  lithofacies th a t recorded a re lative sea level
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fa ll. In  the eolian cross-bedded sandstone, porosity tends to be better 

developed in  gra in flow  facies than in  w ind ripple facies.

Tectonics is the second m ain factor th a t influenced the Upper 

Tensleep po ros ity  va ria tio n . S tru c tu ra l map and cross sections 

ind ica te  th a t the s tudy area was extensively fau lted  due to the 

Laramide Orogeny. This extensive fau lting  facilita ted prim ary dolomite 

cement d isso lution. Cem entation subsequently occurred w ith in  the 

Upper Tensleep along the Casper arch area. Maps of average porosity, 

m axim um  porosity and to ta l th ickness o f s tra ta  w ith  porosity more 

than 8, 15, and 20 percent indicate th a t porosity generally decreases 

w ith  bu ria l and subsea depths.

R egional co rre la tio n s  show  th a t the  U pper Tensleep is 

unconform ably overlain by the Perm ian Phosphoria Form ation. The 

progressive th in n in g  o f the Upper Tensleep tow ards the n o rth  is  

a ttrib u te d  to the u p lift th a t developed no rth  o f the study area after 

Tensleep deposition. This u p lift exposed the Upper Tensleep to more 

erosion in  the northern areas than the southern areas.

Relative sea level changes com bined w ith  lo w -re lie f o f the 

W yoming she lf resulted in  widespread regressive-transgressive cycles 

th a t provide the basis fo r regional correlations.

A  second uncon fo rm ity  may have developed on the Tensleep 

surface as a resu lt o f a dendritic drainage pattern th a t developed due 

to the southern tiltin g  caused by the northern paleo high.
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T ru n ca tio n  and va lley f i l l  tra p p in g  m echanism s m ay have 

developed in  the Upper Tensleep due to re la tive sea level, tecton ic 

and clim atic influences. A  trunca tion  trapp ing mechanism may have 

developed as a re su lt o f the Upper Tensleep th in n in g  towards the 

no rth . The possible presence o f incised valleys due to a dendritic  

drainage pa tte rn  on the Upper Tensleep surface, w h ich could have 

formed as a resu lt o f two regional unconform ities may provide another 

trap p in g  m echanism . However, the p a u c ity  o f con tro l impeded 

somewhat the mapping of th is  trapping mechanism.

Four orders o f heterogeneity were recognized in  the Upper 

Tensleep: F irs t, between dune and extra-dune system s; second,

between dune and in te rdu ne  facies; th ird , due to the in te rn a l 

arrangem ent o f s tra tifica tion  types w ith in  the in d iv id u a l dune facies; 

and fou rth , due to the texture of the dune facies sediments.
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