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



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

8(Sonnenberg, 2017) (Modified from Mallory, 1972)



Codell Extent and Environment
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(Modified from Weimer and Sonnenberg, 1983)(Modified from Weimer and Sonnenberg, 1983)



Geologic History



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



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

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

Redtail/East Pony



Petroleum System Cross Section
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(Modified from Sonnenberg, 2015)



Codell Sandstone – Redtail Field



Mapping Area – Redtail Field Area
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Codell Sandstone Structure – Redtail Field Area
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Codell Sandstone Isopach – Redtail Field Area
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Reservoir Properties
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ECS 
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Reservoir Properties - Permeability
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Permeability: ~.01 to .1 md
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SARA & GC Data
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XCL0
067 Sample was missing from the start

XCL0
068 6.80 7.78 8.32 4.19 7.89 2.46 7.80 7.32 7.21 6.43 5.95 5.11 4.53 3.80 3.23 2.51 2.25 1.74 1.42 1.09 0.91 0.67 0.60 1.70 0.50 0.31 0.39 1.06
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• SARA:

• Saturate, Aromatic, Resin, and Asphaltene

• Analytical method for dividing crude oil components

• Pristane (Pr)/Phytane (Ph) Ratio:

• Can be used to show redox conditions during diagenesis

• Pristane – Oxic Conditions; Phytane – Anoxic Conditions

• Pr/Ph ratio of 1.70 is coincident with a marine siliciclastic environment (range between 1-3)

• Pr/Ph ratios of 0-1 are associated with carbonate and sulphur-rich environments

• Pr/Ph ratios of 3-5 are associated with terrigenous and coaly environments

(Modified from Whiting Petroleum, 2013)



Razor 25-2514H Core



Razor 25-2514H - Facies 1: Planar Laminated Sand
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Razor 25-2514H: Facies 1
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Razor 25-2514H - Facies 2: Heterolithic Low Angle Cross Stratified Sand
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Razor 25-2514H: Facies 2
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Razor 25-2514H - Facies 3: Lower Bioturbated Silty Sand
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Razor 25-2514H: Facies 3
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Razor 25-2514H - Facies 4: Upper Bioturbated Sandy Silt
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Razor 25-2514H: Facies 4
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Razor 25-2514H Modal Mineralogy – Codell Sandstone
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Sandstone 
Classification

Codell Sandstone Modal 
Mineralogy

Quartz - 85% Chert - 13% Feldspars - 2%

Sandstone
Provenance

Quartz

Feldspar Lithics



Reservoir Facies in Core
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Codell Top/Fort Hays Base 
5876’

Codell Base/Carlile Top 
5889’

Facies 4

Facies 4

Facies 1

Facies 2

Facies 1

Facies 2

Facies 3

Facies 2

Facies 3



Razor 25-2514H – Lower Codell/Carlile Unconformity
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Razor 25-2514H
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Razor 25-2514H – Upper Ft. Hays LS Unconformity
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Razor 25-2514H
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Razor 25-2514H – Dark-Colored Codell Beds
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Razor 25-2514H
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Dark bed 

• Three individual dark-colored 

beds exist within the Razor 

25-2514H Codell interval

• Presumed to be organic-rich

• SRA testing required



Conclusions



Conclusions
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• The Codell Sandstone represents a prolific formation targeted in the Denver Basin 

• Increased understanding of the controls on effective reservoir extent and quality will assist future drilling 

endeavors

– Lower half of Codell interval appears to display favorable reservoir properties

• Initial analysis and examination has identified a potential causational relationship between facies and reservoir 

quality at Redtail Field

– Additional analyses and conclusions are underway

• Analysis and Thesis completion in December 2021
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