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Abstract 

 
The Mississippian age Hartselle Sandstone of northwestern Alabama has been estimated to contain approximately 7.5 billion barrels of bitumen, with 
roughly 350 million barrels within 15 meters (50 feet) of the surface. No commercial development of these oil sands has occurred as of yet. With the 
increased desire for North American energy independence, the Alabama Oil Sands Program (AOSP) was established to provide a comprehensive, up-to-
date geological and engineering assessment of oil sands resources in Alabama, as well as a thorough evaluation of legal and regulatory issues surrounding 
development. The AOSP serves as a focus for oil sands activities and initiatives in the state to conduct complete geological, geochemical, geophysical, 
and engineering analyses. After a comprehensive review of the legacy data available at the Geological Survey of Alabama and the State Oil and Gas 
Board, a “fill in the gaps” approach is being used for the AOSP. Previously sampled and tested outcrops have been revisited in order to implement 
modern testing methods to provide updated information about the hydrocarbons and physical properties of the Hartselle Sandstone. Additional sites have 
been identified and are being sampled and analyzed. A ground penetrating radar (GPR) survey has been conducted in the area of interest, in order to better 
define the vertical structure and possible hydrocarbon saturation down to an estimated depth of 200 m within the Hartselle Sandstone. Additional analyses 
of newly acquired cores and subsequent chemical analyses of the rock and bitumen will help ground truth the GRP survey. With the acquisition of this 
new data, current reservoir models and reserve estimates can then be recalculated using up to date methodologies. Newer near-surface and in situ 
extraction technologies are being investigated for their applicability to small- to medium-sized deposits such as the Hartselle in Alabama. Thus, the AOSP 
will provide a comprehensive assessment of the potential for development of the Hartselle Oil Sands of Alabama. 
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ABSTRACT 

The Missin;ppian age Haruelle Sandstone (Of rIOrlhwestern Alabama has been estimated 10 

contain appro~imatetv 7.5 billion barrels of bitumen, with roughly 350 million barrels within 15 melers 

(SO fl!et) of the surface. No commercial de\telopmenl of these oil sands has occurred as of vel. With the 

increased tlesile for ~orlh American energy independence. the A~bama Oil Sands Program (AOSP) was 

establi d,,~d to pro_ide .. comprehensive, upckKlate geologica l and engineeri"ll mewnent of o~ sarich 

fesoorces in Alabama, as well as a thorough eo;a luation of legal alld regu latory issues surroundir.g 

d~lop~nt. The AOSP serves as a locus for oil sands activities and initiatives in the stale 10 conduct 

complete geological, geochemical, geophysical, and el\l!ioeering ana lyses. 

Afl:er a comPfehensive review of the legacy data available at the Geological S\jrvev of Alabama and 

the State Oi l and Gas Board, a -flll in the gaps" approach is beirlg lMd for the AOSP. Previously sample<l' 

and tested outcrops lIa"e bHn revisited in order to implement modemtestirlg methods to prcwide 

updated information about the hydroc.Jrbons and physical properties 01 the Hartselle Sandstone, 

Additional sites have been identified and are being sampled and analyzed. A ground penelfating radar 

(GPRI survey has been conducted in the area of interest. in order to better define the vertical strllCture 

and possible hydrocarbon saturation down to an estimated depth of 200 m within the Hartselle 

Sandstone, Additional analyws of rH'wly acquired c()(es and subsequent chemical analyses of the rock 

and bitumen will help ground truth the GRP SIlrvey, With the acquisition of this new data, Current 

reselVOir models and restrvt estimates can then be recakulaled using up 10 date methodologies. 

Newer near·surface and in situ extraction technologies are being investigated for their appl icability to 

smal~ to medium·siled de-posits such as the Hartselle in Alabama. Thus. the AOSP wil l provide a 

tomprehensive assessment of the potential for development of the Hartselte Oil Saods of Alabama, 
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A – Cherokee Rock Asphalt Company, AL 
Quarry face showing stra ca on of 
asphal c sandstone. 

 

B – View of the ac ve Cherokee Quarry, 
showing stripping opera on in progress. 
The steam shovel is standing on the top of 
the asphal c strata. 

A – Diamond drill tes ng in the Cherokee 
Quarry. 

 

B – Plant of the Cherokee Rock Asphalt 
Company on the Southern Railway at 
Cherokee. 

Margerum Quarry of the Alabama Rock 
Asphalt Company.  Showing the quarry face 
and physical character of the deposit. 

Margerum Quarry of the Alabama Rock 
Asphalt Company.  

 

HISTORICAL PHOTOS OF OIL SANDS IN ALABAMA

Pictured here are photos published in 
Geological Survey of Alabama 
Special Report 13 in 1925. By George 
Clark. 



CANADIAN OIL SANDS VS. ALABAMA OIL SANDS

The sand grains of Canadian oil sands are 
composed of quartz with traces of mica, 
ru le, zircon, tourmaline, tanium, nickel, 
iron, vanadium, and pyrite (e.g., Kaminsky 
et al., 2008). 

 

Alberta’s oil sands consist of approximately 
55-80 wt% sands (primarily quartz), 4-18 
wt% bitumen, 5-34 wt% ne solids, and 2-
15 wt% water (Bichard, 1987; Kasperski, 
2001). 

 

The composi on of bitumen in Canada's oil 
sands is: carbon, 83.2%, hydrogen, 10.4%, 
oxygen, 0.94%, nitrogen, 0.36%, sulfur, 
4.8%, although individual deposits show 
some variability (e.g., Starr et al., 1981). 

The Hartselle Sandstone in Alabama is 
primarily a ne-grained, quartzose 
sandstone that is generally light colored 
except where impregnated with bitumen. 

 

Average composi on of bitumen in 
Alabama's oil sands of the Hartselle is: 
carbon, 81.4%, hydrogen, 10.2%, oxygen, 
2.5%, nitrogen, 0.8%, sulfur, 1.7% (Wilson, 
1987). 

COMPOSITION

In water-wet forma ons a thin lm of water 
coats the surface of the grains in the matrix. 
In oil-wet forma ons, oil adheres directly to 
the solids.   

 

We ability determines the distribu on of 
the commingled uids within reservoir 
rocks and can directly a ect oil recovery. 

 

Water-wet condi ons are more favorable to 
e cient oil produc on. 

 

Changes in we ability have been shown to 
alter recovery (e.g., Sparks et al., 2003; 
Dehghan et al., 2009), with recovery 
decreasing in oil-wet media. 

Techniques that are well established for the 
water-wet oil sands in Alberta may not 
provide good return on investment in the 
oil-wet deposits of Alabama. 

WATER WET AND OIL WET

(from Anderson, W.G. 1987) 

LAND USEPOPULATION DENSITY

 

Most of the area underlain by the 
Athabasca has a popula on of less than 2 
people per km2, while in the areas underlain 
by the Hartselle Sandstone (right) where 
surface extrac on might be possible the 
popula on density ranges from 2 to more 
than 1,000 people per km2. 

Land cover and usage across the area 
underlain by the Hartselle sandstone varies 
considerably, but is predominantly 
cropland, whereas areas underlain by the 
Athabasca are predominantly forested, 
grassland, and shrubland (USGS, 2012; CEC, 
2013). 

(from Hills et al., 2016) 

Meyers et al., 2007, USGS OFR 2007-1084

OIL SANDS AROUND THE WORLD

Natural bitumen is reported in 598 deposits 
in 23 countries.  
 
World resources of bitumen are es mated 
to be over 2.6 trillion barrels (A anasi and 
Meyer, 2010), compared with the 
remaining conven onal crude oil reserves 
of 1.02 trillion barrels (e.g., Hein, 2006). 
 
 
The majority (almost 2.5 trillion barrels) of 
natural bitumen is found in North America, 
with the largest oil sands deposits in 
Alberta, Canada.  
 
The only commercially developed deposits 
as sources of synthe c crude oil, the 
Athabasca, Peace River, and Cold Lake oil 
sands areas, are in Alberta, and represent 


