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Knowledge of the  thermal regime i n  Trans- 
Pecos Texas has been slow t o  accumulate, des- 
p i t e  the  presence o f  several i n te res t i ng  
na tura l  geothermal phenomena. These occur 
mainly w i t h i n  the Rio Grande Val ley between 
E l  Paso and B ig  Bend National Park. Present 
1 im i ted  heat-flow data suggest an increased 
heat- f low i n  the r i v e r  zone, as compared 
w i t h  the h igh  p la ins  t o  the east. A ser ies 
o f  gradients measured here a lso  support t h i s  
observation. 

Current work i s  concentrated i n  an area 
near Hueco Tanks State Park, a few mi les 
east o f  E l  Paso, where a shallow d r i l l i n g  
program I s  p resent ly  i nd i ca t i ng  heat-f low 
values as h igh  as 11 h.f.u. 

INTRODUCTION 

Geothermal prospecting i n  Trans-Pecos 
Texas ( t h a t  p a r t  o f  the  s ta te  west o f  the Pecos 
River)  has been p somewhat 1 i m i  ted, p a r t l y  by 
the remoteness o f  the country, and p a r t l y  by 
the l ack  o f  a ready market f o r  the  use o f  any 
non-e lec t r i ca l  grade resource. 

Present heat-f low data i n  West Texas are 
sparse; up t o  now, ef for ts have been mainly 
concentrated no r th  of the Texas-New Mexico 
border i n  de f i n ing  the  thermal cha rac te r i s t i cs  
o f  the Rio Grande R i f t .  
determined the  heat-flow i n  the Permian Basin 
o i l f i e l d s  t o  be 1.1 h.f.u., t yp i ca l  o f  the 
Great Plains,  whi le the r e s u l t s  o f  Decker 
and Smithson (1975) i n  southern New Mexico 
and West Texas r e f l e c t  the normal heat-f low 
o f  the Basin and Range province. 
suggests, as does the  surface geology, t h a t  
Trans-Pecos i s  a t r a n s i t i o n  zone between these 
two p rov i  nces . 

Her r in  and Clark (1956) 

This 

Ho t  spr ing  a c t i v i t y  continues along the 
Rio Grande south o f  E l  Paso, the various 
occurrences o f  na tura l  hot. water ranging i n  
temperature from about 3OoC t o  near ly 90°C, 

r i v e r  (Henry, 1978). Two hot springs have been 
developed as small heal th resorts,  and i n  
add i t i on  two o i l  test-holes, d r i l l e d  i n  1965, 
are now ar tes ian  and are used t o  i r r i g a t e  the  
otherwise a r i d  land; the f i r s t  "commercial" 
uses o f  geothermal waters i n  the area. The 
springs general ly emanate from Quaternary bolson 
f i l l ,  and are  almost c e r t a i n l y  connected w i t h  
the north-south t rending boundary f a u l t s  which 
de f ine  the eastern edge o f  the r i v e r  va l ley .  
This ' ' r i m ' '  i s  marked by f a u l t  scarps o f  Te r t i a ry  
basa l t  and ash f lows, interspersed w i t h  i n t rus i ve  
centers o f  s i m i l a r  age; the downdropped (west) 
s ide  i s  covered by bolson deposits, which 
g r a v i t y  modell ing has shown t o  a t t a i n  a maximum 
thickness o f  1.5km (Mraz, 1977). 

S im i la r  graben structures e x i s t  f u r t h e r  
north,  i n  the form o f  the S a l t  F l a t  Graben 
and Hueco Bolson, east o f  E l  Paso, the second o f  
which contains an area under present i n v e s t i -  
ga t ion  f o r  geothermal resources. A general ized 
tec ton ic  map o f  Trans-Pecos Texas i s  presented 
i n  Figure 1. 

CURRENT RESULTS 

Work i s  under way t o  del ineate the  regional  
heat f low pattern,  and a lso  t o  inves t iga te  
spec i f i c  areas w i t h  a view t o  t h e i r  geothermal 
energy po ten t i a l .  A ser ies o f  several dozen 
geothermal g rad ien t  measurements have so f a r  
been made i n  abandoned boreholes and we l ls  i n  
E l  Paso, Hudspeth; Culberson, Presidio and 
Brewster counties; some 70% of the data co l lec ted  
t o  date comes from the Pres id io  Bolson, i n  which 
much o f  the ho t  spr ing a c t i v i t y  i s  located. I n  
general, i t  i s  apparent t h a t  gradients are 
higher on the  downthrown side o f  the boundary 
f a u l t s ,  i n  the  Rio Grande Valley, than they are 
on the "top" side. They are p a r t i c u l a r l y  h igh  
i n  the  v i c i n i t y  of some of t he  springs (several 
being over 100°C/km). Figure 2 i s  a p l o t  o f  
bottom-hole temperatures versus depth i n  these 
boreholes. The po in ts  a re  dist inguished as 
those occurr ing above (?.e. east o f )  the  
boundary f a u l t s  and those below ( i n  the Rio 
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Figure 1. Tectonic map of Trans-Pecos Texas. 
See text for an explanation o f  the gradient line. 

Hot springs and published heat-flows are a l so  shown. 

Grande Val ley). 
the two sets o f  points remain separately zoned; 
least-squares lines through them give gradients 
of 30.1 O C / k m  above the bolson, and 76.6 "C/km 
i n  the valley (the solid line i n  Figure 1 
represents the boundary between these two gra- 
dients). 
the previously mentioned junct ion between the 
Basin and Range and Great Plains tectonic 
provinces. I t  may later be possible to extend 
southwards a crustal-thinning model similar 
t o  t h a t  o f  Decker and Smithson (1975) i n t o  the 
present area of interest, t o  explain the h i g h  

A 1  though somewhat scattered, 

This marked difference may reflect 

gradients. 

Geochemical work by Hoffer (1979) i n  West 
Texas has delineated several thermally anomalous 
areas by the use o f  silica geothermometry, 
largest o f  these i s  i n  the southern Presidio 
Bolson, i n  Presidio County and adjacent 
C h i h u a h u a ,  and includes the main region o f  
natural thermal activity. Another small 
anomaly occurs in nothern El Paso County, which 
apparently extends i n t o  New Mexico. Here, the 
Si02 geothermometer predicts source temperatures 
in excess of 1 4 0 O C .  The Hueco Tanks s i t e ,  as 

The 
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Figure 2. Gradient l o t  constructed using 
bottom-hoye temperature data f o r  
boreholes i n  West Texas. 

we have c a i l e d  it, i s  about 25 mi les eas t  o f  E l  
Paso, and could thus, i f  proven, provide an 
energy resource t o  a c i t y  which i s  already rap id -  
l y  expanding towards it. 

d i rec ted  towards an evaluat ion o f  t h i s  prospect. 
A ser ies  o f  50m boreholes, d r i l l e d  i n  a west-to- 
east l i n e  across the geochemical anomaly, has 
revealed high geothermal gradients, from 106'C/km 
i n  the  west increasing eastwards t o  289OC/km. 
These compare w i t h  a Ilnormal" gradient o f  42"C/km 
measured i n  an abandoned we l l  7 mi les t o  the  
southeast. As i s  the  case i n  Presidio County, 
Hueco Tanks i s  s i tua ted  a t  the fau l ted  eastern 
margin o f  a graben, t h i s  t ime the  Hueco Bolson, 
an a l luv ium f i l l e d  s t ruc tu re  reaching a depth o f  
over 2km (Davis and Leggat, 1967). Most o f  the  
boreholes are therefore i n  b o l s o n - f i l l ,  bu t  a 
125m ho le  s l i g h t l y  t o  the south o f  the  others has 
penetrated Permian 1 imestone (a downdropped 
fau l  t -b lock  from the  nearby Hueco Mountains) , 
and the h igh  geothermal g rad ien t  continues i n  

Current explorat ion e f f o r t s  are there fore  

t h i s  medium. Prel iminary thermal conduct iv i t y  
measurements on the core taken from t h i s  hole 
y i e l d  a heat-f low o f  11 h.f.u. Further work i s  
under way t o  determine the subsurface s t ruc tu re  
responsible f o r  the h igh  surface heat-f low, and 
t o  discover the  precise nature of the geothermal 
resource. 
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