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PETROLEUM GEOLOGY OF THE McGREGOR RANGE, 
OTERO COUNTY, NEW MEXICO 

RONALD F. BROADHEAD 

New Mexico Bureau of Geology and Mineral Resources, ew Mexico Tech, ocorro, M 87801 

ABSTR CT.-The McGregor Bombing and Arti llery Range is a U.S. Army training and testing faci lity in Otero County, New Mexico. It encom­
passes everal tectonic e lements, including the Otero platform, the Hueco Mountains, the Tularosa Basin, and the Sacramento Mountains. 
Only nine exploratory well s have been drilled within the range . The most recent well was drilled in 1954. Oil and gas production ha not been 
established. Gas was di covered during 1997 in the Harvey E. Yates No. I Y Bennett Ranch well , dri lled 8 km east of the range. Th is well marks 
the first commercially viable gas di covery in an otherwi e unproductive frontier region. Petroleum source rocks are Devonian shales, Missis­
sippian shales and limestones, and Pennsylvanian shales and limestones. Source rocks are genera ll y thermally mature in the southern pan of 
the range and are immature to marginally mature in the northern part of the range. Thermal maturity increases with proximity lo Tertiary intru­
sive complexes and also probably increases with in Pennsylvanian grabens due to increased burial depth. Reservoir rocks are present within 
the Ordovician, ilurian, Mississippian, and Pennsylvanian sections. Ordovician and Si lurian reservoirs are dolostones with well-developed 

ugular porosity. The Mississippian ection may contain some carbonate reefal reservoirs. Pennsy lvanian strata are dominantly basinal deposits 
and potential reservoirs include carbonate debr is flow deposits; shallow water reservoir facies may be present on intrabasinal upl ifts. Tertiary 
igneous ills may also be reservoirs where they have intrnded Mississippian or Pennsylvanian source rocks. 

INTRODUCTIO 

The U.S. Anny McGregor Bombing and Artillery Range is 
located in central and soutbwestern Otero County, New Mexico 
(Fig. I). The McGregor Range occupies an area of approximately 
3000 km2 and is militarily restricted. lt encompasses several tec­
tonic elements including the Otero platfom1, the H ueco Mountains 
uplift, the Tularosa Basin, and the Sacramento Mountains uplift. 

Commercial volumes of oil and natural gas have not been 
discovered by the nine wells drilled within the boundaries of the 
McGregor Range (Fig. I: Table I). The last of these wells was 
drilled in 1954. The neare t di scovery of commercial hydrocar­
bons is 8 km east of the range at the Hey co o. l Y Bennett Ranch 
well (Fig. I), which was drilled and completed in 1997. The main 
reservoir in that well is a Te11iary igneous sill that intruded the 
Mississippian section. Exploration in this play has ub quently 
been extended southward into Texas where several wells have 
been drilled. Nearest other production is more than 65 km east in 
the Permian basin. 

This paper i derived from a larger report prepared by the 
New Mexico Bureau of Geology (formerly Mine ) and Mineral 
Resources and TRC-Mariah A sociates, Inc. for the U.S. Anny as 
part of the process to enable continued use of federal lands within 
the McGregor Range by the U .. Anny ew Mexico Bureau of 
Mines and Mineral Re ources et al., l 998). 

STRATJGRAPHY 

Rocks that crop out within the boundaries of the McGregor 
Range are Precambrian through Tertiary in age (Fig. 2). Precam­
brian rocks are basement lithologie : granite, gabbro, diaba e, 
rhyolite porphyry, and metasedimentary rocks. Ordovician and 
Silurian rocks are mostly dolostones that are present throughout 
the subsurface of the range and crop out in uplifted blocks in the 
Sacramento Mountains as well as in the Texas part of the Hueco 
Mountains. Devonian strata are black shales and black cherts. 

Mississippian strata are black shales and thin ly bedded basinal 
limestones. Pennsylvanian strata are present within the extent of 
the late Paleozoic Orogrande basin (Pray, 1959; Kottlowski, 1960) 
but are not present or are thin on uplifted fault blocks of the late 
Paleozoic Ancestral Rocky Mountains . Pennsylvanian limestones, 
sbales, and sandstones crop out extensively in the acramento and 
Hueco Mountains and on i olated outcrops in the southern part of 
the McGregor Range. Permian carbonates, shales, and sandstones 
blanket the area and crop out over large parts of the Otero platform 
as well as the Hueco and Sacramento Mountains. Tertiary intrusive 
tock • dikes, and sills have been inter ected by several petroleum 

exploration wells and crop out in the Hueco, Jarilla, Cornudas and 
Sacramento Mountains. Te1tiary igneous stocks form the cores of 
the Hueco, Jarilla, and Comudas ountains. 

STRUCTURE 

The McGregor Range and surrounding areas exhibit a com­
plex interplay of structures of late Paleozoic Ancestral Rocky 
Mountain age (Pennsylvanian to Permian), Laramide age (Late 

retaceous to early Tertiary), and ba in-and-range (Tertiary) age. 
The Tularosa Basin is a north-south trending system of down­
dropped fault blocks present along the west side of the McGregor 
Range (Fig. 3; King and Harder, 1985; Seager et al, 1987). Thi 
basin i formed by asymmetric, west-tilted grabens related to 
the Tertiary-age Rio Grande rift (Mattick, 1967· Seager, 1980; 
Adams and Keller, 1994; Collins and Raney, 1994). The faults 
that fonn the boundaries of the Tularo a Basin are Tertiary in age. 
Tertiary and Quaternary sands and gravel fill the basin and are 
though to attain a maximum thickness of 2,700 min the deepest 
parts of the basin (Matlick, 1967; Healy et al., 1978). 

The Otero platform occupie most of the area encompassed 
by the McGregor Range (Fig. I). The Otero platform is a broad, 
uplifted area bordered on the west by the Tularosa Basin, on the 
southwest by the Hueco Mountains uplift , on the east by the Salt 
Basin graben, and on the north by the Sacramento Mountains 
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FIGURE I. The McGregor Range, the five tectonic elements (Otero platform, Hueco Mou.ntains uplift, Sacramento Mountains uplift, Jarilla Mountains 
uplift, and Tularosa Basin) that are present within its boundaries, and deep test wells drilled within the Range. See Table I for well data . 

uplift. To the south, in Texas, the Otero platform is known as the 
Diablo platform. 

The most prominent structural features at the surface of the 
Otero platfonn are en echelon systems of north to northwest 
trending anticlines and synclines (Black, 1973, 1976). Axial 
length averages approximately 15 to 25 km but may be as short 
as 8 km and as long as 30 km. These folds are thought to have 
formed during Laramide compression in the region but may also 
have experienced post-Laramide movement (Black, 1973 1976). 

The subsurface of the Otero platform is structurally more 
complex than the gently folded Permian strata at the surface. For 
this work, subsurface structures were interpreted from well data, 
regional gravity and aeromagnetic data (Keller and Cordell , 1983; 
Cordell , 1983), surface outcrop maps (Seager et al, I 987; Pray, 
1961 ), which indicate locations of folds and faults as well as strata I 
dip at tbe ground surface, and regional geophysical studies (Healy 
et al, 1978; Mattick, 1967). In the subsurface, Laramide folds 
and northeast-vergent Laramide thrust fau lts have been superim-

posed upon large scale faulting of Ancestral Rocky Mountain age 
(Pennsylvanian - Early Permian). The Ancestral Rocky Mountain 
structures are dominated by horst and graben blocks bounded by 
high-angle normal faults with northerly to northwesterly trends. 
These are buried beneath Lower to Middle Permian strata (Figs. 3, 
4) and can be considered as eastward extensions of the O rogrande 
basin. 1n the southern Sacramento Mountains, Ancestral Rocky 
Mountain structures also include anticliJ1es and ynclines in which 
erosionally truncated Pennsylvanian strata are overlain uncon­
fonnab ly by the Abo Fom,ation (Wolfcampian; Pray, 1961 ). 

The age of formation of these fault blocks is constrained by dis­
tribution of strata between the horsts and the grabens. Ordovician 
strata are present in all of the grabens and on all of the borsts, and 
Silurian, Devonian and Mississippian strata are present in all of the 
grabens and on some of the horsts. Pennsylvanian and Lower Penn­
ian strata of the Hueco Group are present within the grabens but are 
not present on all of the horsts. Where present on horst blocks rela­
tively thin erosional remnants of Pennsylvanian strata are uncon-
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formably overlain by the Pow Wow Conglomerate (Lower Perm­
ian). Elsewhere on the horsts, Precambrian, Ordovician, Silurian, 
Devonian, or Mississippian rocks may be overlain unconfonnably 
by the Pow Wow Conglomerate (Fig. 4). Pow Wow strata thicken 
markedly into tbe grabens, indicating syndepositional tectonic 
movement or perhaps post-tectonic deposition of a molasse-type 
deposit into a pre-existing structurally defined basin. Where over­
lain by Pennsylvanian strata the Mississippian ection shows no 
discernable thickness variation across fault boundaries. Post-Wolf­
campian strata also show no discemable thickness variations acros 
horst and graben boundaries and are therefore post-tectonic. 

The extensive ystems of en echelon folds mapped by Black 
(I 973 , 1976) are thought to be Laramide structures. They are 
concentrated over major Ancestral Rocky Mountain fault trends 
and are subparallel to those fault trends. They probably represent 
Laramide deformation of stratified cover rocks during reactiva­
tion of the Ancestral Rocky Mountain faults. 

A northwest trending reverse fault in the southwest part of 
the McGregor Range is well defined by .S. Army Corps of 
Engineers core hole . This fault offsets Silurian to Pennsyl-

vanian strata and is of probable Laramide age. lt is parallel to 
other Laramide thrust faults in southwestern New Mexico and 
northern Chihuahua and represents northea t compression during 
Laramide time (Mack and Clemons, 1988; Corbitt, 1988). Other 
reverse faults with similar orientation may be present beneath 
eolian and alluvial ediments that cover Otero Mesa. A well­
defined northwest-southeast surface drainage may be related to 
underlying structural control. 

The predominant po t-Laramide Tertiary tructures in the 
region are the faults that bound the Tularosa Basin and form 
the west face of the Sacramento Mountains. These were formed 
during extensional basin-and-range faulting (Healy et al. , 1978; 
Pray, 1961 ). In the Jarilla and Hueco Mountains, upward doming 
of Paleozoic strata by Tertiary igneous tocks resulted in radial 
dips away from major igneous bodies. 

PETROLEUM SO RCE ROCKS 

Petroleum source rocks in the region are Devonian shales and 
cherts, Mississippian shales and limestones, and Pennsylvanian 

Table I. Petroleum exploration and deep geothermal test wells drilled in the McGregor Range. See Figure I for well locations. 

Number Operator, well number, Location (section- Surface elevation Total depth Completion date 
on Fig. 1 and lease township-range) (ft above sea level) (ft) (mo/yr) 

l Bechtel Brothers 23-25S-SE 4,192 986 May 1950 
No. I. J.A. Maris State 

2 George Muldery 11 -25S-SE 4,165 263 July 1937 
No. l State 

3 Holland Page Jr. 23-25S-8E 4,217 731 October 1949 
o. 1 J.A. Maris State 

4 Kinney Oil & Ga 14-23S- I0E 4,768 2,168 January 1926 
No. I State 

5 Otero Oil Co. 5-22S-I OE 4,230 1,730 February 1943 
o. I McGregor 

6 Plymouth Oil Co. 15-20S-9E 4,044 7,585 November 1954 
o. I Federal 

7 R.H. Ernest 20-25S-7 4,099 3,941 January 1942 
o. I Located Land 

8 Sun Oil Co. 35-20 -JOE 4,408 4,468 December 1954 
No. I T.J. Pearson 

9 U .. Anny 5-26S-8E 4,107 3,961 April 1997 
Ft. Bliss core 45-5 
(geothermal evaluation well) 

LO U.S. Army 6-26S-8E 4,105 2,258 April 1997 
Ft. Bliss core 46-6 
(geothermal evaluation well) 

11 U .. Anny 6-26S-8E 4,115 2,018 April 1997 
Ft. Bliss core 61-6 
(geothermal evaluation well) 

12 U.S. Army 16-26S-8E 4,110 2,573 April 1997 
FL Bliss core 5 1-8 
(geothermal evaluation well) 

13 W.G. Wilmoth 3-26S-8E 4,130 206 September 1949 
No. I Wilmoth Federal 
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0 Stratigraphic units Lithology 
Thickness 

Description (feet) 
0 •~O!~· Alluvial conglomerate and gravel in Tularosa basin and along flanks of N 
w Quaternary 0 .0.~o . 0-2000 Hueco and Sacramento Mountains. Well-sorted aeolian sands in northern 
z _oo ~ • ~ ·oc and southeastern part of McGregor Range. 
w o ·~ O · 6· 

I A .... X )( ')( X 

0 Tertiary x><xx~xx Monzonite, diori te, syenite. Occurs as sills, dikes, and stocks intruding 
k xx: xx xx Paleozoic strata. )( XX .., ~ X )( 

Brown to olive gray limestone with minor olive gray dolostone; fine-to 
San Andres Fm. 0-750 ... . • ,' . . . •.' medium-grained white sandstone in lower part. 

,• . ·. ·, .-. ,,·.-

::·}a: _:_.;-,: .:,::,: .-.:,:-,- .- :;, 

Yeso Fm. 0-1800 
Tan to brown finely crystalline dolostone and limestone with subsidiary red 
to gray, fine-grained sandstone. 

-·-·- .. - ··;.· 
C :,- :- :•.=.-:· :•. :,- '.· ·,_:.- '.· ~-.: 
C!I 

~ Fm. 
Red shale; minor fine-to very fine-grained sandstone and dolomitic ·e ~ =======~ 0-300 ... siltstone . 

G) 
0.. Light-to dark gray limestone with minor interbedded gray shale and while 

Hueco Fm. 400-1500 
fine-to coarse-grained sandstone. 

· -

~ lower 1~ - - Red shale, dolomitic fine-to coarse-grained sandstone, arkosic 
ho or Pow ----- 0-600 =-~ o, conglomerate. Minor dolostone and limestone. WowCgl. ----- 0 

~--:-- 0 0 

~ ~Holder 

~-

~ -
"' . Fm. = 

C t E 
Holder, Beeman and Gobbler Formations in Sacramento Mountains; C!I -=~5 ·c ~ Beeman l---r-1--,---l<;- - Panther Seep Fm. and Lead Camp Fm. elsewhere. 

C!I 
> 

E t Fm. 

0-3300 Panther Seep Fm. comprised of black lime mud stones and wackeslones . 
>, 
Ill Holder, Beeman, and Gobbler Fms. consist of light-lo dark gray 

0 C I~:• limestone interbedded with light-to dark gray shale and minor quartzose C 

0 G) "' . sandstone. 0.. VE 
N 1lu.. Gobbler 
0 ,... 
w !j Fm. J ---
-' ___l _j_ = 
c:( C ll. Ill a. undivided ............... .J.. .J.. 

Gray to dark gray limestone interbedded with dark gray to black shale. C. 
"iii {Helms, Rancherio 

0-500 Divided into Helms Rancheria, Las Cruces, Lake Valley, and Caballero 
Ill Lake Valley, and "iii formations in the Sacramento Mountains; undivided in subsurface. 
Ill Caballero Fms.) 
Si 

C upper Shale Black shale Ill ·c 
Canuti llo Fm. 6. 6. 6. 6. 10-100 Black chert, bedded to brecciated 0 6. 6. 6. 6. 

> 
~ lower Shale Black shale 

C Fusselman 
C!I 

Formation ·;: 130-500 Dolostone, dark gray, cherty ::i (i ncl ud ing Valmont 
iii Dolomite) 

Montoya Group 150-500 Dolostone, light gray, cherty in places 
C 
Ill ·u ·s: El Paso G roup 400-700 Thin bedded dark gray dolostone with minor quartzose sandstone. 0 
'C .. 
0 

l!It MffSK~ t : Bliss Sandsto ne 100-250 Quartzose sandstone, minor thin-bedded dolostone. 
i:'-: 
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FlGURE 2. Stratigraph ic column of rock wi th in the McGregor Range and adj acent areas. 


