












































































































































































































































































































































































































































































































































































































































































































































































































































































rocks in the northeast region were drilled in northeastern Apache 
County. As of October 1, 1973, a total of 439 oil or helium test 
holes had been drilled in northern Arizona; total feet drilled, 
418,778 m (1,373,592 ft); and average depth, 954 m (3,129 ft). The 
deepest hole, drilled by Monsanto Company in sec. 1, T. 39 N., 
R. 29 E., was abandoned at a depth of 2,580 m (8,461 ft) in an 
igneous sill intruded into rocks of the Devonian Ouray Formation. 

STRATIGRAPHIC OCCURRENCE OF OIL AND GAS SHOWS 

In the northwest region, shows of oil have been noted in Permian, 
Pennsylvanian, and Devonian rocks (table 3). In the northeast region, 
shows of oil and(or) natural gas have been noted in Cretaceous, 
Triassic, Permian, Pennsylvanian, Mississippian, Devonian, and 
Cambrian rocks, and in Tertiary igneous sills intruded into these 
rocks. In this review a "show" has been considered to be any 
indication of hydrocarbons occurring naturally in rocks. The quality 
of shows noted varied from light oil staining visible on drill bit 
cuttings to measurable quantities of oil or gas recovered on drill 
stem tests . Most of the shows in the northeast part of the northeast 
region were evident in drill bit cuttings, in cores, and in the 
drill stem test recoveries of fluids and gas. In the south-central 
portions of Apache and Navajo Counties in the northeast region and 
all of the northwest region, most of the shows were noted in the drill 
bit cuttings; a few cores had oil shows. 

OIL AND GAS POOLS 

In seven of the oil and gas pools (productive, shut-in, or 
abandoned) the productive zones occur in the Hermosa Group of 
Pennsylvanian age (table 4). In the East Boundary Butte pool, for 
example, the Upper Hermosa, Lower Ismay, Upper, Middle, and Lower 
Desert Creek, and Akah units contain productive zones. With just 
two exceptions, all of the wells produce, or have produced, from 
zones in two or more units. The Lower Ismay and Upper Desert Creek 
units have the greatest number of productive zones. Limestone is 
the stratal lithology of all the Pennsylvanian productive zones 
in the East Boundary Butte and other pools nearest the extreme 
northeast corner of the state. Entrapment of hydrocarbons in these 
productive zones is controlled by a combination of favorable 
stratigraphic and structural conditions. 

The Mississippian Redwall Formation is oil- and gas-productive 
1n the Dry Mesa pool (table 4). An unnamed one-well pool in sec. 7, 
T. 40 N., R. 29 E., produced some oil from the Redwall prior to early 
abandonment. The stratal lithology of most of the productive zones 
in the Redwall Formation is dolomite. 

The Devonian McCracken Sandstone is not productive currently in 
northeast Arizona. Two one-well pools however, Walker Creek and an 
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unnamed one in sec. 36, T. 41 N., R. 30 E., produced some oil from 
this formation prior to abandonment. 

In the Dineh-bi-Keyah pool, about 53 km (33 mi) south of the 
northeast corner of the state, the productive reservoir is a 
fractured syenite sill of Oligocene age. The sill intruded dense 
shale and limestone of the Lower Hermosa Group of Pennsylvanian age. 
The pool is near the north end of an anticline with more than 396 m 
(1,300 ft) of closure, but the oil accumulation is controlled 
primarily by stratigraphy (McKenny and Masters, 1968). 

The 10
3
pools having a production history have produced a total 

of 21,964 m (13,925,291 barrels) of oil and 323,210 million m3 

(11,405,313 million cubic ft) of gas. The gross value of hydrocarbons 
produced amounts to about $42 million as of October 1, 1973. 

CONCLUSIONS 

With the exception of a few relatively small areas, there have 
been no well-planned and efficiently executed exploratory programs in 
northern Arizona. This part of the state has many large unexplored or 
incompletely explored areas having the basic factors normally 
considered requisite for oil and gas accumulation. Numerous shows of 
oil noted in igneous sills intruded into rocks of Paleozoic age in 
the northeastern corner of the state suggest the possibility that 
there are other "non-normal" oil accumulations similar to the one at 
Dineh-bi-Keyah. Northern Arizona can be considered as an attractive 
unexplored onshore area offering potentially large accumulations of 
oil from a variety of traps in Paleozoic rocks. The possibility of 
accumulations existing in lower Triassic rocks should not be fully 
discounted, as minor shows of oil have been noted in a few wells. 
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