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Denver Basin Stratigraphic Column
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Source Rock

Source Rock

Source Rock

(Modified from Sonnenberg et al., 2016)

Redtail/East Pony Data

(Modified from Sonnenberg, 2017)



Type Wells – DJ and Redtail
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DJ Type Well: Timbro PC LD16-17 Redtail Type Well: Razor 25-2514H

(Sonnenberg, 2017)



East Pony/Redtail Field Locality

7(Sonnenberg, 2017) (Modified from Weimer and Sonnenberg, 1983)



Geologic History



Geologic History – Greenhorn Cyclothem
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(Modified from Blakey, 2016)



Depositional Environment(s)
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(Modified from Weimer and Sonnenberg, 1983)

(Modified from Mallory, 1972)



Geologic History – Sea Level Fluctuation
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Beginning Niobrara Cyclothem (major 
transgression); end of Greenhorn Cyclothem
(major regression) associated with Codell 
deposition

End of Niobrara Cyclothem

Codell Sandstone

(Modified from Drake and Hawkins, 2012)
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Geologic History – Lithofacies and Faunal Zones

12(Modified from Lewis, 2013) (Modified from Weimer and Sonnenberg, 1983)

Redtail/East Pony



Petroleum System



Targeted Reservoirs
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Petroleum System Cross Section
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(Modified from Sonnenberg, 2015)



Petroleum System Timeline
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(Fishman, 2005)



Codell Sandstone – Redtail Field



Redtail Field
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Redtail Field – By the Numbers
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(Modified from Whiting Petroleum, 2015) (Whiting Petroleum, 2015)



Reservoir Properties - Permeability
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Permeability: ~.01 to .1 md



Reservoir Properties - Porosity

21Porosity: 10-25%



Razor 25-2514H Core



Razor 25-2514H - Facies 1: Lower Bioturbated Sand
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Teichichnus Burrowing

Burrowed Mud Drape
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Razor 25-2514H - Facies 2: Heterolithic Sand

Mud Drape



Razor 25-2514H - Facies 3: Middle Low-Angle Cross-Stratified Sand
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Planar Laminations



Razor 25-2514H - Facies 4: Upper Bioturbated Sand
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Razor 25-2514H – Lower Codell/Carlile Unconformity
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Very Coarse 
Conglomeratic Bed



Razor 25-2514H – Upper Ft. Hays LS Unconformity
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Siderite Blebs

Pyrite



Razor 25-2514H – Organic Rich Codell Beds
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Organic-Rich Bed

Organic Rich Beds



Conclusions



Conclusions
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• The Codell Sandstone is a very important reservoir in the DJ 
Basin

• The goal of this project is to improve future drilling endeavors 
in the Codell

– Further understanding of controls on reservoir quality and extent

• Hypothesis formation and testing underway

• Fully-integrated research project ready by December 2021
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