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 Varied terrestrial-lacustrine 
deposition across outcrop belt 
 South is dominated by extensive 

section of North Horn Fm
 North contains Wales Tongue of the 

Flagstaff Fm, correlative to Ferron 
Mountain Member (lower Flagstaff) 
of the Wasatch Plateau

Axhandle Canyon
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Bowen and Bowen 
(2008) PETM
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Modified from Bowen and Bowen (2008) PETM in the 
North Horn Fm

Axhandle Canyon

 Varied terrestrial-lacustrine 
deposition across outcrop belt 
 South is dominated by extensive 

section of North Horn Fm
 North contains Wales Tongue of 

the Flagstaff Fm, correlative to 
Ferron Mountain Member (lower 
Flagstaff) of the Wasatch Plateau



PETM in other 
Paleogene strata

Uinta Basin: Colton Fm
 Birgenheier et al. (2019)

 Identifies Early Eocene Climatic 
Optimum in the Sunnyside 
interval at Nine Mile Canyon

 Correlates PETM to the Colton 
and Wasatch Fms based on 
sedimentology

Wasatch Plateau: Flagstaff  Fm
 VanDeVelde and Bowen (2014)

 Cove Mountain Member likely 
correlates to North Horn Fm in 
San Pitch Mountains 

 Based on sedimentology
 Arid PETM conditions
 Evaporative and diagenetically 

altered facies 
 Similar climatic interpretations 

made by Stanely and Collinson 
(1979) and Wells (1983) 

 Biostratigraphic support by La 
Rocque (1960)

Birgenheier et al., 2019
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All this to say:
Firm PETM records are lacking, but 
the fundamental framework is in 
place for quantitative analyses
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Chronostratigraphic
cross section

3. New U-Pb dates: 
Implications for the 

Colton Fm

Synthesized from
• Radiometric dates
• Chemostratigraphy
• Magnetostratigraphy
• Biostratigraphy
• Sedimentology
• Structural interpretations



New U-Pb dates
• Two tuffaceous mudstone beds in 

Green River Formation yield excellent 
age dates of 44.08 and 45.59 My

• Located ~500 ft above Colton Fm 

Sample location

• Synchronous with upper GRF Wasatch Plateau dates 
of  Cupertino et al. (2023) and Bryant et al. (1989) 

• New dates add stratigraphic value with known 
context with underlying Colton Fm (~500 ft 
separation). 

• Portly tuff  of  Uinta Basin (Smith et al. 2008)
 Equivalent Ar/Ar age (45.58 +/- 0.14 Ma) 
 Upper Green River Fm
 5000 ft above Wasatch-Colton in central Uinta Basin 

(Smtih et al., 2008)



Colton provenance
• Dickinson et al. (2012) detrital zircon study

 Uinta Basin Colton derived from south 
 Potential input from Mojave region of California.

 San Pitch Mountains “Colton” derived from the Sevier thrust belt
 No potential input from Mojave region. 

• Supported with sedimentological interpretations (Stanley and 
Collinson, 1979; Dickinson et al., 1986) and additional DZ analyses 
(Carraro et al., 2023)

Dickinson et al., 2012

Take-home point:
Uinta Basin Colton Fm and basin-and-range “Colton 

Fm” are entirely different in age and provenance. 
We have more work to do to constrain depositional timing..
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4. What’s going on in the 
western Uinta Basin?

Is upper Flagstaff  Fm of  the Wasatch Plateau really equivalent to 
the Uteland Butte member of  the Uinta Basin??

Synthesized from
• Radiometric dates
• Chemostratigraphy
• Magnetostratigraphy
• Biostratigraphy
• Sedimentology
• Structural interpretations



Price Canyon Flagstaff Fm
• A thick lacustrine 

section where the Uinta 
Basin and Wasatch 
Plateau meet.
 430 ft of Flagstaff Fm

 50% shale
 25% limestone
 25% sandstone

• Interested in the 
sandstone expressions? 
Reach out

Fouch et al. 1987

Middle Flagstaff Fm

Basal Flagstaff Fm



Emma Park Flagstaff Fm
• Great exposures of uppermost 

expressions of Flagstaff Formation 
beneath Colton Formation 

• Interbedded with pedogenically modified 
shale and channelized sandstone



Hydrologic connection between Uinta and Flagstaff Basins
• Davis et al. (2009) carbonate δ13C and δ18O data from Uinta and Flagstaff Basins
 records indicate that the Uinta and Flagstaff Basins were connected at 51 Ma (lower GRF 

in Uinta Basin); and hydrologically disconnected by 48.6 Ma (~Mahogany Oil Shale). 
 Fantastic research, but stratigraphic dates are largely inferred: room for interpretation. 

Davis et al., 2009



Hydrologically disconnected basins

?

Hydrologically connected basins

Davis et al. (2009) 
interpretation



Hydrologically disconnected basins

?

Hydrologically connected basins

VanDeVelde and Bowen (2014)
Isotopic data suggest Flagstaff and 

Uinta Basin were mostly disconnected 
in the Paleocene and early Eocene

Davis et al. (2009) 
interpretation



Hydrologically disconnected basins

?

Hydrologically connected basins

This area needs 
more attention

Davis et al. (2009) 
interpretation

VanDeVelde and Bowen (2014)
Isotopic data suggest Flagstaff and 

Uinta Basin were mostly disconnected 
in the Paleocene and early Eocene



Next Steps
• Determine detailed hydrologic connection between lower 

Green River Fm (Uinta Basin) and Musinia Peak Member of 
Flagstaff Fm (Wasatch Plateau)
 Strontium isotopes

• Rename “Colton Formation” in basin and range province

• Detailed subsurface correlation of subsurface Uinta Basin 
with outcrop belt
 Foundational correlations completed by Matthew Jones
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