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RESEARCH STATE 16-2 CORE DESCRIPTION
The Cane Creek (CC) unit within the Pennsylvanian Paradox Fm. of the northern Paradox Basin, SE Utah, is often touted as one 
of the last remaining emerging unconventional tight oil plays in the U.S., with wells capable of producing up to 1500 BOE per day. 
However, the drilling history of the CC play has been fraught with challenges and disappointment. To help with this effort, the 
U.S. DOE awarded funding to the Energy & Geoscience Institute at the U. of Utah and the Utah Geological Survey to develop the 
tools and strategies necessary to tap into this underutilized resource, while minimizing environmental impact. One important 
project milestone occurred in Dec. 2020 with the drilling of the State 16-2 research well with industry partner Zephyr Energy. 
Drilled in the White Sands federal unit near the town of Green River, Utah, the well spudded in the Tununk Mbr. of the Creta-
ceous Mancos Shale and terminated near the base of the Paradox Fm. Cuttings were collected at 50-foot intervals starting at 
1620 ft (Jurassic Carmel Fm.) down to the top of the Paradox Fm. (6250 ft). To obtain a more detailed geologic record of the 
upper Paradox, cuttings were collected at 10-foot spacing and 31 rotary sidewall cores were recovered from specific clastic units. 
Core of the CC unit (as well as the underlying salt and thin clastic 22) was taken from 9632–9728 ft. The new core shows typical 
anhydrite assemblages in the upper CC (A zone), but thicker siltstone/very fine sandstone reservoir packages in the middle B and 
lower C zones compared to CC cores in the central and southern parts of the play. This might imply that the northern area experi-
enced less open-water restriction and increased sediment supply from a possible proximal tidal inlet and/or fluvial input from 
the Uncompahgre Plateau. Although reservoir packages are thicker in the north, they still have low permeabilities (0.009–0.202 
mD) and variable porosities (6%–17%) due to clay content, occluded macerals, and diagenetic anhydrite-dolomite-quartz-halite 
cements. Intergranular microporosity is scantly observed from planar light petrography but notable under scanning electron mi-
croscopy. The core also displays significant fracturing, with one set (lower angle) filled with halite and a second set (higher angle) 
filled with calcite. Source rock analyses from the numerous, thin organic-rich mudstones (TOC up to 15 wt%) indicate deeper 
burial compared with play areas to the south, with maturity in the dry/wet gas window (VRo ~1.8). Zircon (U-Th)/He thermo-
chronometers corroborate maximum paleo-temperature estimates (≤180°C) within parts of the CC play and date them to a rela-
tively brief period ca. 70 Ma. This newly acquired core in the northern part of the basin will greatly enhance understanding of 
the lateral deposition and reservoir variations of the CC and provide new insights into understanding hydrocarbon play extent, 
reservoir quality, and rationale for overall burial history and structural controls.
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Glacial and interglacial climatic cycles in the southern hemisphere of the Pangean continent caused 
cyclic fluctuations in relative sea level and salinity 
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RESERVOIR QUALITY
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Come learn more about this core and 
our full DOE-funded Paradox Project 
at the session on Tuesday morning: 
The Cane Creek Petroleum Play, Paradox  

Formation, Utah

modified after Barbeau, 2003; Trudgill, 2011; Lawton et al., 2015
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The vast majority of historical Cane Creek production is from the central area of the 
play. This DOE project aims to understand how to achieve production results for the 
currently under explored south and north areas of the play.
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Abundant anhydrite-dolomite throughout, low 
proportion sandstone/siltstone, several thin beds 
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stone, medium proportion sandstone/siltstone within 
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Note: Federal 28-11 vertical 
well produced ~92,000 bbls of 
oil (API <50°) and ~360,000 
Mcf of gas from the Cane 
Creek between 2008 and 2019.

SRA for State 16-2 Cane Creek:
   - TOC up to 15% (average in shales = ~4%)
   - HI is low (average of 35), plots within Type IV inert
   - S2 is low (average = 1.3)
   - Ro from VR = 1.8%
   - Tmax averages 465 (ranges from 451-484)

- Organic-rich mudstone has the most fractures
- Variety of open vs cemented
- Halite, anhydrite, and calcite cement fill and 
lining
- Apertures range from 0 to 1 mm
- Effective fracture volume ranges from 0 to 
7,000 mm3
- Micro-macro scale faulting  
- Local scale fracture network will accompany 
regional scale  fracture analysis and modeling; 
generally trend NW-SE

Cooper and Lorenz, 2022

CURRENT
CHARACTERIZATION

FUTURE PROJECT
WORK

- Geomechanical Tests- Core and Micro Scale
- Petrography- Thin Sections, SEM
- Petrophysical Analysis and Modeling
- Thermochronology, Basin Modeling, Structural Restoration
- 3D Seismic Survey Interpretations
- Regional Fracture Analysis and DFN-core, Cuttings, Structure
- Machine Learning Applications
- Geologic and Dynamic Reservoir Modeling
- Dynamic Multiphase Flow Modeling
- Uncertainty and Field Development Strategies/Scenarios

- Strategic Drilling and Stimulation Strategies/Performance
- Determine Optimum Well Locations and Trajectories
- Develop Tactical Stimulation Strategy
- Data and Core Acquisition from Second Project Well
- Assemble Development Strategy Plan (DSP)


