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Abstract 

 
Over the past 10 years, oil production in Utah’s Uinta Basin has grown rapidly as operators have adopted modern horizontal drilling and 
completion techniques. In the past 2 years alone, horizontal oil production more than doubled to eclipse 80 thousand barrels of oil per day of 
production. Oil volume growth has been primarily driven by the remarkable productivity of wells targeting the Uteland Butte member (UB) of 
the Green River Formation, Uinta Basin, Utah. UB horizontal wells in the core of the Uinta Basin deliver world-class production results, 
routinely producing more than 200 thousand barrels of oil in the first year of production. Oil deliverability in the core of the Uinta Basin is 
driven by the combination of organic shales and carbonate grainstones that comprise the UB along with strongly over-pressured fluid systems 
within the Uinta Basin source rock maturity window. The lateral extents of UB lacustrine facies belts have been mapped by previous authors to 
delineate the lateral limits of well productivity but vertical stacking patterns and depositional facies variation have received far less attention.  
 
This study integrates geologic mapping with detailed petrophysical, core, and geochemical analyses to identify additional lacustrine systems 
within the Green River and Wasatch/Colton Formations with the intent of finding horizontal drilling targets with oil deliverability comparable 
to the UB. Our results outline multiple widespread, lacustrine depositional cycles within the Wasatch/Colton Formation. Furthermore, this 
study documents a widespread lacustrine depositional phase at the interface of the upper-most Wasatch/Colton and lower-most Green River 
Formations directly underlying the UB. We interpret these lacustrine cycles as evidence that the transition out the hyperthermal environment of 
the Paleocene/Eocene Thermal Maximum was episodic in nature before a stable climatic regime could be established in Uteland Butte time to 
support the widespread formation of Lake Uinta. 
 
These widespread Wasatch/Colton deep lacustrine packages are interpreted to be primary drivers of Wasatch horizontal well productivity and 
may provide a first-order explanation for horizontal well productivity in the Wasatch Formation. Based on this concept, multiple horizontal 
wells were drilled to test the productivity of the upper-most Wasatch/Uteland Butte interface. These production tests demonstrate similar 
productivity profiles as UB laterals but with unique geochemical signatures. Incorporation of this additional target interval into drilling spacing 
unit (DSU) development plans has allowed for tighter well spacing, increased DSU-level oil recovery, and stronger financial returns.       
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• Uinta Basin oil production at Altamont/Bluebell since 1970’s and Monument Butte since 1980’s 

• Vertical production from Eocene Green River/Colton (Wasatch)/Flagstaff formations

• Modern Horizontal plays target lacustrine source rocks of Green River  and Wasatch Formations 

• Asymmetric basin configuration resulted in deepest lacustrine deposits stacked along northern 

margin of Uinta “Central Basin”

Uinta Basin Overview 
G r e e n  R i v e r  F m  - W o r l d  C l a s s  S o u r c e  R o c k
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Modified from Chidsey, 2010
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• Uinta Basin horizontal drilling began in the Uteland Butte (UB) 

• Laterals landed in 7+ benches of the Lower Green River and Wasatch Formations

• Significant production from Castle Peak and Wasatch benches but UB is king 

Uinta Basin Horizontal Production
T h e  H o u s e  U t e l a n d  B u i l t
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• Significant production from Castle Peak and Wasatch benches but UB is king 

• 2-3x more UB wells drilled relative to secondary formations 

• Hard to argue with extra 40-50 MBO in 1st year cum from UB wells (20-30% uplift)

• Extensive UB drilling means greater dispatch of inventory – Where do we get more UB?

Uinta Basin Horizontal Production

Horizontal Well Count 1-Year Oil Cum Production*
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• Post-Covid refined frac recipes and 

updated production practices have 

brought the Uteland Butte to new highs

• Every corner of the horizontal fairway 

has realized 200 MBO+ 12Mo Cum Oil

• Since 2020 WEM, OVV, and Altamont 

have been expanding the bounds of 

these top tier wells

• Tthe horizontal fairway has increased 

by 20-30% in ~2 years!!

• This is all great, but is just means we’re 

still dispatching inventory!

• I’ve got a fever and the only cure is 

more Uteland Butte…

Before we go Beyond – Hail to the King
U t e l a n d  B u t t e  P r o d u c t i o n  T r e n d s  D e m o n s t r a t e  U n p a r a l l e l e d  P e r f o r m a n c e

Legend

Uteland Butte Lateral

UB Lateral w/ 
200 MBO @ 1YR*

UB Play Fairway

W5L Play Fairway

W4 Play Fairway

CP Play Fairway

XCL Acreage Position

Stacked Pay Core

XCL UB WIP

SLC
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• How do we find more resource in a stacked play? Think vertically! 

• Uteland Butte originally described by Bradley (1931) as “first lacustrine phase of the Green 

River Formation” from Willow Creek Outcrop

• Uteland Butte also known to preserve deeper facies in the center of Lake Uinta

• Lacustrine depositional cycle documented throughout the Wasatch and Flagstaff

• Have deeper lacustrine cycles been mapped in other outcrops?

• Can we map out extensive lacustrine depositional cycles below the Uteland Butte? 

Uteland Butte – The Basal Green River
F i n d i n g  O i l  W h e r e  i t ’ s  A l r e a d y  B e e n  F o u n d

Gall (Unpublished)Brinkerhoff and Millard (2019)

Uteland Butte Depositional Model

Uteland Butte

Talk Focus
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• Gall et al (2022) presented new outcrop study from Kyune Creek Canyon 

• UB A-D well preserved in both outcrops; Kyune Creek interpreted to be 

more distal than Willow Creek

• Both outcrops present lacustrine systems below UB A-D

Kyune Creek Deeper UB Cycle
N e w  O u t c r o p s ,  N e w  O b s e r v a t i o n s

Gall et al (2022)

Flattened
Horizon 1

Top
Lower UB

• Lower Uteland Butte notably deeper than UB A-D 

at Kyune Creek

• Striking similarity at Kyune Creek between UB A-

C and exposed Lower Uteland Butte

• Is the Lower Uteland Butte at Kyune Creek a 

distinctly separate lacustrine cycle from the 

Uteland Butte?

• Can we map out the Kyune Creek (KC) in the 

subsurface? 
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• Fidler et al. (2022) showed a strong correlation between sonic slowness and organic porosity in the UB

• Highest concentration of UB organo-porosity in the North Central Uinta Basin 

• Distinct lack of organo-porosity in the “Wasatch Wedge” to the north

• Interpreted to be the largest accumulation of profundal oil source rocks in Lake Uinta during Uteland Butte time 

• Repeated stacking pattern of organic-rich profundal shales & sublittoral-littoral carbonates in UB and preceding strat package

• Strikingly similar to the Kyune Creek!

Uteland “Beaut” & More 
M a p p i n g  U i n t a  B a s i n  L a c u s t r i n e  S o u r c e  R o c k s

R2 = 0.83

R2 = 0.62

Sonic logs do a much better job of distinguishing 
between dolomites and organic-rich shales
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GR color-filled by value; DT > 80 shaded

Uteland Butte and Kyune Creek Correlation Section• UB is one of the most faithful strat picks in 

the Uinta Basin

• UB shale and carbonate stacking patterns 

are regionally consistent 

• If UB is the archetype for Uinta Basin 

lacustrine carbonate depositional cycles, 

the Kyune Creek is its understudy (in the 

deep basin) 

• Logs are certainly similar, but does the 

Kyune Creek look like the UB in core?

Regionally Correlative Lacustrine Depositional Cycles
M a p p i n g  t h e  U t e l a n d  B u t t e  a n d  K y u n e  C r e e k  I n t e r v a l s
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Core Comparison
C o n t r a s t - E n h a n c e d  P h o t o s  o f  t h e  T w i n s
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Core Characteristics and EODs
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• Fidler et al (2022) documented a strong correlation between wireline RHOB, DT 

and core TOC in the UB, adding KC data onto the plots strengthens the link 

• Wireline RHOB has an excellent relationship to TOC but is also influenced by both 

dolomite intergranular porosity; Sonic is less sensitive to stiff dolomites

• Sonic looks to be an effective tool for mapping the distribution of organo-

porosity in the Kyune Creek

Core & Log Data Relationships
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Kyune Creek Sonic Mapping
W i d e s p r e a d  L a c u s t r i n e  D e p o s i t i o n  P r e c e d i n g  t h e  U t e l a n d  B u t t e

• Kyune Creek depositional trends identical to the Uteland Butte in the deep basin 

• Deepest profundal depositional axis is directly south of the Wasatch Wedge 

• Limited organic content also apparent in 3S/4W and 4S/4W

• Suggests KC had a more limited deep lacustrine phase than UB  

Kyune Creek DT>90 Thickness

High DT
+ Org ϕ

Low DT
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Creek

Top Uteland 
Butte



P A G E  1 5

• Kyune Creek mapping and core evaluation confirms 

findings of Gall et al (2022), Fidler etal (2023), and 

others that document widespread lacustrine 

deposition during the latest Wasatch

• Clear evidence that the transition from PETM to post-

PETM recovery phase was transitional 

• Our findings are in line with δ13Corg data presented by 

Birgenheier et al (2020) from Hay Canyon and may 

record a carbonate depositional phase associated with 

latest Wasatch positive δ13Corg shifts

Eocene Climate Implications

Kyune Creek Deposition? 

Birgenheier et al (2020)

Uteland Butte
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• Since 2019 XCL planned, tested and implemented a wine-rack development 

pattern between the UB and KC

• As part of XCL cube development drilling we have 9 UB and 7 KC horizontals 

with over 180 days of production – Both intervals hitting type curves

• Wine-rack development of the UB and KC has increased XCL’s inventory of 

UB equivalent wells by 50% with no impact to well EUR

• Potential to push spacing tighter in future cubes to further increase returns 

Development Impact of Kyune Creek Delineation
F i n d i n g  A N D  D e v e l o p i n g  t h e  K y u n e  C r e e k  R e s o u r c e
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• Kyune Creek represents a type locality for a mappable lacustrine package that is deposited throughout the subsurface of the deep Uinta Basin

• Sonic mapping is a reliable tool for mapping lacustrine organo-porosity in Kyune Creek and generally within the Uinta Basin

• Logs, Core and well results confirm that the Kyune Creek interval is a highly productive oil-bearing zone in the deepest parts of the Uinta Basin

• Wine-rack development of the Kyune Creek with the Uteland Butte yields premium well results that add significant return to XCL development projects

Conclusions
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