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I n t r o d u c t i o n - The Playas V a l l e y , located i n Hidalgo and Grant 
Counties of southwestern New Mexico, has been examined f o r petro­
leum e x p l o r a t i o n p o t e n t i a l , using selected e x i s t i n g g e o l o g i c a l 
p u b l i c a t i o n s , c o n f i d e n t i a l g r a v i t y data provided by a major o i l 
company and published aeromagnetic data. 

S t r a t i g r a p h y - Rocks of Quaternary, T e r t i a r y , Mesozoic, Paleo­
zoic and Precambrian age are known to e x i s t i n the region and can 
be presumed to be present under the v a l l e y . Quaternary rocks are 
l a r g e l y a l l u v i a l sands and gravels probably generally less than 
200 f e e t t h i c k . Beneath these are the a l l u v i a l beds (probably 
also mainly sands and gravels) of the Gila formation of l a t e 
T e r t i a r y age. The Gila fra may range from a few hundred to a few 
thousands of f e e t i n thickness under the v a l l e y . Below the G i l a , 
t h i c k volcanics of ear l y T e r t i a r y (mainly Oligocene) age may be 
present. Early T e r t i a r y (probably mostly Eocene) conglomerates, 
sandstones and mudstones of the c o n t i n e n t a l Ringbone formation 
are l i k e l y to be present beneath the vo l c a n i c s . 

The youngest s t r a t a to be expected under the T e r t i a r y rocks are 
the sandstones and shales of the ea r l y Cretaceous Mojado forma­
t i o n . This u n i t i s l a r g e l y marine and can be over 5,000 f t t h i c k 
where not thinned by erosion or f a u l t i n g . Thompson (1981) found 
the sandstones of the Mojado to have good r e s e r v o i r character­
i s t i c s and the shales of the formation to have poor to f a i r o i l 
and gas source rock c h a r a c t e r i s t i c s . He found, however, t h a t the 
source rocks become over-mature i n the southern part of the 
v a l l e y , possibly p a r t l y because of a major t h r u s t f a u l t t h r u s t i n g 
older rocks from the southwest over Cretaceous. The U-Bar form­
a t i o n , which underlies the Mojado and i s also a marine u n i t of 
ear l y Cretaceous age, i s made up l a r g e l y of limestone and shale. 
Reefs are known to be present i n the U-Bar. I t also i s judged by 
Thompson to be a poor to f a i r gas and o i l source rock growing 
over-mature i n the southern part of the v a l l e y . The limestones, 
and perhaps e s p e c i a l l y the r e e f s , might provide good r e s e r v o i r 
rocks. The H e l l - t o - f i n i s h f ormation, which underlies the U-Bar 
and i s also of e a r l y Cretaceous age, i s made up of redbed con­
glomerates, sandstones and s i l t s t o n e s and appears to have l i t t l e 
petroleum promise. 

Rocks which are s t i l l older (Paleozoic) may be metamorphosed 
under the v a l l e y and w i l l not be discussed here. 

Geologic H i s t o r y - The s t r u c t u r e of the area has been shaped by a 
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complex sequence of geologic events. During the Paleozoic era, 
the area was part of a deep geosyncline i n which more than 10,000 
f t of marine limestones, dolomites, shales and sandstones accumu­
l a t e d . I f T r i a s s i c and Jurassic rocks were deposited, they were 
removed by erosion before as much as 10,000 f t of mostly marine 
beds were l a i d down during the ea r l y Cretaceous. 

In l a t e s t Cretaceous time the great Laramide orogeny began. Very 
strong southwest-northeast compression produced f o l d b e l t s and 
major t h r u s t f a u l t i n g . The predominant s t r u c t u r a l g r a i n of the 
region was northwest-southeast. The f o l d i n g and t h r u s t i n g con­
tinued i n t o the e a r l y T e r t i a r y . Igneous i n t r u s i o n and great 
outpourings of explosive volcanics occurred, and l a s t e d u n t i l 
l a t e Oligocene time. 

About the beginning of the Miocene, Basin and Range s t r u c t u r a l 
development began, w i t h a l t e r n a t i n g mountain ranges and v a l l e y s 
bounded by normal f a u l t s . As the v a l l e y s sank, d e t r i t u s from the 
adjacent mountains washed i n t o the v a l l e y s and kept them mostly 
f i l l e d w i t h sand, s i l t , gravel and sometimes l a c u s t r i n e c l a y s . 
The s t r u c t u r a l g r a i n of the Basin and Range here i s north-south. 

Structure - The enclosed map summarizes the p r i n c i p a l elements 
of the s t r u c t u r e of the northeastern part of Playas Valley, 
mainly from the evidence of g r a v i t y and aeromagnetics. The grav­
i t y data were made a v a i l a b l e f o r use but not release by a major 
o i l company, and the aeroraagnetic data are from a published 
source ( C o r d e l l , 1983). 

The east side of the v a l l e y i s bounded by the f r o n t a l f a u l t zone 
of the L i t t l e Hatchet Mountains, which i s w e l l displayed by a 
g r a v i t y f a u l t of 10-15 m i l l i g a l s . This f a u l t zone may i n f a c t be 
a s i n g l e curving f a u l t or a set of i n t e r s e c t i n g f a u l t s . The 
g r a v i t y minimum representing the deepest part of the basin 
( v a l l e y f a u l t block) approaches the east bounding f a u l t near the 
north and south ends of the map area, but swings widely to the 
west through the c e n t r a l p a r t of the area. This wide swing to 
the west suggests the presence on the east side of the v a l l e y of a 
large area where the T e r t i a r y and Quaternary rocks are r e l a t i v e l y 
t h i n (and hence the p r e - T e r t i a r y rocks are closer t o the surface, 
or s t r u c t u r a l l y h i g h e r ) . The approximate o u t l i n e of t h i s poss­
i b l e high area i s shown on the map. The p r e - T e r t i a r y rocks might 
be some thousands of f e e t higher s t r u c t u r a l l y here than i n the 
lowest part of the v a l l e y basin to the west. 

To the n o r t h , the g r a v i t y suggests t h a t the Coyote H i l l s trend 
crosses the v a l l e y , and t h a t a n o r t h w e s t - s t r i k i n g graben cuts o f f 
and possibly closes the i n d i c a t e d high area i n t h a t d i r e c t i o n . 
A s i m i l a r s i t u a t i o n appears t o be present at the south end of the 
area, where another n o r t h w e s t - s t r i k i n g g r a v i t y minimum trend i s 
i n d i c a t e d . 

The g r a v i t y also suggests a n o r t h w e s t - s t r i k i n g arch crossing the 
basin i n the northeast quarter of T27S, R17W. This f e a t u r e may 
be a Laramide s r u c t u r a l high or a n t i c l i n e , part of which has been 
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downfaulted and preserved under the east side of the v a l l e y . 

Near the southern edge of the map i s a l a r g e , almost c i r c u l a r 
magnetic anomaly•which probably represents the downfaulted part 
of a l a r g e T e r t i a r y igneous i n t r u s i v e exposed immediately to the 
east i n the L i t t l e Hatchet Mountains. No other such anomalies 
are i n d i c a t e d i n or adjacent to the apparently high area against 
the mountains, which suggests t h a t there i s l i t t l e r i s k of major 
Igneous i n t r u s i o n i n the high area. 

Petroleum P o t e n t i a l - C l e a r l y , Thompson's work i n d i c a t e s t h a t the 
best petroleum p o s s i b i l i t i e s i n the v a l l e y are i n the northern 
p a r t , because of the over-mature source rocks to the south. His 
work also suggests t h a t the best p o s s i b i l i t i e s are i n the Lower 
Cretaceous Mojado and possibly U-Bar formations. The s t r u c t u r a l 
evidence drawn from the g r a v i t y f u r t h e r suggests t h a t the best 
p o s s i b i l i t i e s f o r accumulation and preservation of commercial o i l 
and gas may be on the northeast side of the v a l l e y , where a Basin 
and Range high trend may cross an older Laramide a n t i c l i n e . 

Only two serious petroleum t e s t s have been d r i l l e d i n the mapped 
part of the v a l l e y . Both penetrated t h i c k Mojado, and one, the 
KCM No. 1 Cochise St A, had several shows of gas from the Mojado. 

This prospective area appears to be a close analogy to the Shell 
O i l Company's Eagle Springs o i l f i e l d i n Railroad V a l l e y , Nevada. 
The Eagle Springs f i e l d , which i s said t o have been the f i r s t 
commercial o i l f i e l d i n the Basin and Range province, i s located 
i n a very s i m i l a r s e t t i n g on the east side of the v a l l e y . Here 
also the g r a v i t y i n d i c a t e s a westward swing of the deepest part 
of the v a l l e y basin, away from the f r o n t a l f a u l t bounding the 
mountains to the east. The f i e l d proved t o be an elongate " h a l f -
dome" against the f r o n t a l f a u l t . 

R e s pectfully submitted, 

Charles B. Reyjfolds 
C e r t i f i e d Professional Geologist 
Registered Geophysicist ( C a l i f . ) 
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