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industry of a small part of the approximately 80% of 
the oil shale resources which are Federally owned. 
Four years of study and planning and the completion 
of a six-volume Environmental Impact Statement have 
preceded this action. If this program is successful the 
production from the six Federal leases combined with 
production from private lands could reach an estimated 
400,000 bbl per day by the early 1980s and one mil
lion bbl per day before the close of that decade. 

The first lease offering under the prototype pro
gram of a single S,100-acre tract in northwestern 
Colorado was on January 8, 1974. Eight offers were 
received with a high bid of $210,305,600 submitted 
by a combination of Standard Oil Company of Indiana 
and the Gulf Oil Corporation. This appears to be the 
highest per acre bid ever received by the Federal gov
ernment for the leasing of any mineral deposit. The 
total of all bonus bids received was $641,126,463.09. 

BARANOWSKI, F. P., Atomic Energy Comm., Wash
ington, D.C. 

NUCLEAR FUEL-AN ASSESSMENT 

No abstract available. 

BURTON, GUY, and ROBERT WELLBORN, Burton 
and Hawks, Inc., Casper, Wyo. 

LONE PINE FIELD-EXERCISE IN STRUCTURAL 
GEOLOGY 

Lone Pine field, in the northwest part of North 
Park basin, Colorado, lies between the Park Range on 
the west and the Sheep Mountain-Delaney Butte 
thrust on the east. The oil field underlies a surface 
anticline mapped by Hale in 1965. Seismic work by a 
major oil company condemned this prospect, and it 
was farmed out to Burton-Hawks Exploration Com
pany, who drilled the discovery well in November 
1971. In general, the structural configuration and 
drilling depths conformed closely with Hale's cross 
section interpretation. The discovery well had a g ^ 
blowout from the Dakota Sandstone while coming out 
of the hole for a drill-stem test. After the well was con
trolled the Lakota Formation was drilled and com
pleted as an oil producer with an I.P.F. of 515 BOPD. 
Subsequent drilling has found nine more oil wells and 
one gas well, all south of the discovery. The northern 
productive limit appears to have been found, with two 
dry holes just north of the discovery; however, the 
southern extent of the field remains to be determined. 
Present oil production extends 1.25 mi along both 
flanks of the structure, with a gas cap separating the 
two flanks. Some minor oil production is obtained 
from the Dakota Sandstone oil ring in two wells. 

The Lone Pine structure is a tightly folded, com
plexly faulted anticline, with 25-45° dips on the east 
flank and 45-60° dips on the west flank in the oil 
column. An oil column of approximately 300 ft has 
been established. Stratigraphic thickness of the Lakota 
is 70-75 ft, with 60-65 ft of effective pay. Average 
porosity of the Lakota is 18 percent. Drilling depths 
range from 2,400 to over 3,000 ft depending on topog
raphy and hole deviation. Wells are spaced about 800 
ft apart along the east flank; optimum spacing on the 
west flank is yet to be determined. Each east-flank 
well proves up an estimated 300,000 bbl of recover
able oil, and west flank wells approximately 150,000-

200,000 bbl of oil. A strong water drive hopefully will 
assure flowing wells throughout the life of the fifeld. 

Detailed structural analysis has been essential in 
guiding development drilling. Lar^ scale, precise 
structural cross sections are built through each well. 
Logs are examined closely to determine even the 
smallest faults. All possible surface data are utilized. 
Concentric fold form, constant bed thickness and bed 
length, and a detailed analysis of fault behavior are 
combined to map as closely as possible the structural 
attitude in development wells while drilling. The target 
area for each well is a bank of production (oil ring) 
only 300-500 ft wide, and attempts are made to pene
trate the oil ring near its midpoint to avoid water fin
gering from below and gas fingering from above. In 
addition, because of strong tendency for hole devia
tion in the steeply dipping strata, and the desire to 
penetrate the Lakota pay "broadside" where possible, 
the wells must be located at the surface (away from the 
axis) about 400 ft from the desired location at total 
depth. Frequent directional surveys while drilling have 
been necessary, particularly in the early development 
wfhere unpredictable structural complexities were 
found. 

Despite the problems and additional expense of 
this type of development drilling. Lone Pine field 
should prove very profitable. Some of the wells are 
capable of flowing over 1,000 BOPD; however, all 
vrolls are choked back to 100-150 BOPD to prevent 
premature water fingering, or possible gas fingering. 

BUTLER, JOHN, JR., GeoQuest Int., Ltd., Houston, 
Tex. 

MODEL WHICH PRODUCES SYNTHETIC SEISMIC 
CROSS SECTION 
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GARRETT, DONALD E., and RICHARD D. RIDLEY, 
Garrett Research and Development Co., Inc., La 
Verne, Calif., and RANDALL T. CHEW, III, 
Garrett Research and Development Co., Inc., 
Grand Junction, Colo. 

DEVELOPMENT IN IN SITU PROCESSING FOR 
SHALE OIL RECOVERY 

"Oil Shale" is a kerogenous marlstone found in the 
Eocene Green River Formation over wide areas of 
Colorado, Utah, and Wyoming. Oil content averages 
about 20 gal per ton. Over the past 20 years experi
mentation in the in situ processing has been largely in 
the direction of downhole fracturing techniques. Nu
clear fragmentation also has been considered. U.S. 
Bureau of Mines experiments on mine-run rock in sur
face retorts at the Laramie Research Station demon
strated the feasibility of in situ retorting once the 
necessary void volume had been created. 

In the Occidental process a volume sufficient to 
create the required void space is mined beneath the 
ore which is then fragmented using conventional ex
plosives to form a retort. Heat introduced at the top of 
the retort initiates retorting which then proceeds 
downward ahead of the advancing flame front. The oil 
produced is pumped from a sump at the bottom of the 
fragmented rock pile. 

The Occidental process is not limited by room and 
pillar mining thicknesses and thus can exploit thicker 


