
by J. Wallace Gwynn

Recent increases in the price of  crude oil have sparked renewed 
interest in unconventional energy resources, including Utah’s 
tar sands.  Tar sands (also called oil-impregnated sandstones, oil 
sands, and bituminous sandstones) are, as the names imply, sand-
stones that are saturated or filled with black, heavy hydrocarbons 
or bitumen.  The sandstone can be unconsolidated, that is, the 
sand grains are held together mainly by the bitumen, or it can be 
consolidated, whereby the sand grains are held together by silica 
or carbonate cement with the bitumen filling the remaining voids.  
The bitumen is viscous, relatively immobile in the rock, and can-
not be extracted by conventional oil-production techniques.  The 
bitumen often “bleeds” from outcrops 
that are warmed by the sun, however.   

North America has the greatest mea-
sured tar sand resources in the world.  
Canada holds the majority of  these tar 
sands, followed by the United States.  
Utah’s measured tar sand resource, 
though small in comparison to that of  
Canada, is the largest in the United 
States.  Smaller resources exist in 
Texas, California, Alabama, Kentucky, 
and several other states.  The specu-
lative tar sand resource of  Alaska is 
nearly equal to the total resource of  
Utah.

Utah’s tar sand deposits contain 14 to 
15 billion barrels of  measured oil in 

place, with an additional es-
timated resource of  23 to 28 
billion barrels.  These deposits 
are within the eastern part of  
the state (Colorado Plateau 
physiographic province).  
Twenty-four individual deposits exist in the Uinta Basin, 
mainly around its periphery, and an additional 50 depos-
its are scattered throughout the southeastern part of  the 
state.  Utah’s major tar sand deposits individually have 
areal extents ranging from 20 to over 250 square miles, 
as many as 13 pay zones, gross thickness ranging from 10 
to more than 1000 feet, and overburden thickness rang-
ing from zero to over 500 feet.  The estimated/measured 
oil-in-place resources of  individual deposits range from 
100 million barrels to more than 22 billion barrels.

A few geologic units contain nearly all of  Utah’s tar sand 
resource.  In the Uinta Basin, the Asphalt Ridge and 
Asphalt Ridge Northwest deposits are in the Eocene-
Oligocene Duchesne River Formation, the P.R. Spring 

and Hill Creek deposits are in the Douglas Creek Member of  the 
Eocene Green River Formation, and the Sunnyside deposit is in 
the Green River Formation.  In the southeastern Utah depos-
its, the Tar Sand Triangle deposit is in the Permian White Rim 
Sandstone of  the Cutler Group, and the Circle Cliffs deposit is in 
the Triassic Moenkopi Formation.

By the late 1800s and early 1900s, many of  Utah’s tar sand 
deposits had been discovered and described, and in some cases ef-
forts were made to extract the tar or to use the tar sand as paving 
material.  Increased interest in Utah’s tar sands really began in 
the mid-1900s as evidenced by an increase in the number of  pub-
lications on the subject.  By 1975, interest was fueled by the first 

major increase in the cost of  crude 
oil above $10 per barrel.  Tar sands 
were now viewed as less of  a novelty 
and more as a new and hopefully less 
expensive source of  oil.  During the 
next 20 years, interest in tar sands con-
tinued, as did tar sand research, which 
included detailed geologic mapping 
and core drilling, bitumen charac-
terization, development of  bitumen 
extraction techniques, and develop-
ment of  bitumen upgrading processes.  
Funding for tar sand research during 
this time came from the U.S. Depart-
ment of  Energy and major corpora-
tions, as well as private and other 
sources.  Unfortunately, in spite of  the 
great amount of  research, testing, and 
initial developments, a lasting and suc-
cessful tar sand industry in Utah was 
not realized.

After 1995, interest in tar sands 
waned, and tar sand research dropped 
dramatically even with the price of  

crude oil fluctuating within the $10- to $30-per-barrel range.  
Foreign and domestic crude oil supplies were abundant, so pro-
duction of  synthetic crude from tar sands was not profitable.  In 
late 2001, however, the price of  crude oil started a steep rise from 
around $18 per barrel to over $75 per barrel by 2006.  During 
this period of  rising crude oil prices, interest in tar sands, as well 
as oil shales, again came to the forefront, prompting tar sand and 
oil shale initiatives on the federal, state, corporate, academic, 
and private levels.  With the high price of  crude oil as an incen-
tive, coupled with the vast amount of  past research information 
that is available, new drilling, bitumen extraction, and upgrading 
techniques may provide the necessary ingredients for the success-
ful and sustainable development of  Utah’s tar sand deposits in the 
near future.  However, in spite of  the current favorable economi-
cal and technological setting, factors such as site accessibility, 

TAKING ANOTHER LOOK AT 
UTAH’S TAR SAND RESOURCES
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Uinta Basin SE Utah

Origin Lacustrine Marine

API Gravity 5.5 to 17.3 -11.1 to 9.6

Sulfur Content (wt. %) 0.19 to 0.76 2.37 to 6.27

Nitrogen Content (wt. %) 0.17 to 1.8 0.3 to 0.9

Character Naphthenic Aromatic

Bitumen “bleeding” from Navajo Sandstone in the  
Whiterocks deposit, Uinta Basin.

Origin, API gravity, chemical properties, and character of 
Utah tar sand bitumen.
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adequate infrastructure, water availability, 
environmental concerns, land access and 
permitting, and the heterogeneity of  
reservoir sands must be resolved before tar 
sand development will become a reality in 
Utah.

UGS Annotated Bibliography and 
Databases of  Utah Tar Sands, and 
other sources of  information from 
the UGS

Over the past two years, the UGS has 
been assembling an annotated compilation 
of  over 550 references and data sources 
for Utah tar sands.  The Annotated Bibliog-
raphy and Databases of  Utah Tar Sands, by J. 
Wallace Gwynn and F. Hanson (University 
of  Utah), provides references to informa-
tion on the geology, chemistry, extraction 
techniques and trials, and upgrading of  
tar sand bitumen in Utah.  Sources of  
information include journal articles, theses 
and dissertations, UGS files, and industry 
files.  The compilation will be released as 
a UGS Open-File Report on compact disk 
and the UGS Web site, and is expected to 
be available in early 2007.  

Additional information on Utah tar sands 
is available online in the following UGS 
publications:

Blackett, R.E., 1996, Tar-sand resources 
of  the Uinta Basin, Utah (a catalog 
of  deposits):  Utah Geological Survey 
Open-File Report 335, 122 p.  http://
ugspub.nr.utah.gov/publications/open_
file_reports/OFR-335.pdf

Campbell, J.A., and Ritzma, H.R., 1979, 
Geology and petroleum resources of  
the major oil-impregnated sandstone 
deposits of  Utah:  Utah Geological and 
Mineral Survey Special Studies 50, 24 
p.  http://ugspub.nr.utah.gov/publica-
tions/special_studies/SS-50.pdf  

Utah Geological and Mineral Survey, 
1983, Energy resources map of  Utah:  
Utah Geological and Mineral Survey 
Map 68, scale 1:500,000. http://ug-
spub.nr.utah.gov/publications/energy_
maps/M-68.pdf  

Tar sand deposits of eastern Utah.

By William R. Lund

In March 2006, the Utah Geological Survey 
(UGS) organized and hosted a three-day 
meeting of the Basin and Range Province 
Earthquake Working Group (BRPEWG) in 
Salt Lake City.  The BRPEWG was convened 
under the auspices of the U.S. Geological 
Survey (USGS) National Seismic Hazard 
Mapping Project (NSHMP) and the Western 
States Seismic Policy Council to provide 
consensus recommendations to the USGS 
on five seismic-hazard issues in the Basin 
and Range Province (BRP) important to the 
2007 update of the USGS National Seismic 
Hazard Maps.  These maps form the basis 
for the seismic design requirements in the 
International Building Code, and as such 
are important in ensuring the safety of new 
buildings in Utah.  The BRPEWG consisted 
of 27 geologists, seismologists, and geo-
physicists who are leading experts on BRP 
earthquake hazards.  

The five seismic-hazard issues considered 
by the BRPEWG were first identified by sci-
entists who attended the Basin and Range 
Province Seismic Hazard Summit II  
(BRPSHSII) held in Reno, Nevada, in 2004.  
The five issues were:

use and relative weighting of time-de-
pendent, Poisson, and clustering mod-
els in characterizing fault behavior,
proper magnitude-frequency distribu-
tions (Gutenberg-Richter versus char-
acteristic earthquake models) for BRP 
faults,
use of length versus displacement re-
lations to estimate earthquake magni-
tude,
probabilities and magnitudes of multi-
segment ruptures, and
resolving discrepancies between geo-
detic extension rates and geologic slip 
rates.
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The BRPEWG consensus recommendations 
were published in UGS Open-File Report 
477, Basin and Range Province Earthquake 
Working Group Seismic-Hazard Recom-
mendations to the U.S. Geological Survey 
National Seismic Hazard Mapping Program, 
and were presented for USGS consideration 
at the NSHMP Intermountain West regional 
meeting held in Reno, Nevada, in May 
2006.  For those interested in the details 
of the BRPEWG process and recommenda-
tions, Open-File Report 477 is available 
from the Utah Department of Natural Re-
sources Map & Bookstore, as is the BRPSHSII 
Proceedings Volume published by the UGS 
as Miscellaneous Publication 05-2.
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