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E l  campo g e o t 6 r m i c o  d e  C e r r o  P r i e t o  
se l o c a l i z a  a1  n o r o e s t e  d e  l a  R e p G b l i c a  
M e x i c a n a ,  e l  c u a l  c u b r e  a p r o x i m a d a m e n t e  
30 Km2 y s o b r e  e l  q u e  s e  e n c u e n t r a n  
m i i l t i p l e s  m a n i f e s t a c i o n e s  termales ,  t a l e s  
como v o l c a n e s  d e  l o d o ,  m a n a n t i a l e s  y 
f u m a r o l a s ,  adem5s  d e  un c o n 0  v o l c d n i c o  d e  
200 m. d e  a l t u r a  l l a m a d o  " C e r r o  P r i e t o " .  
E s f a  z o n a  p e r t e n e c e  a.l V a l l e  d e  M e x i c a l i  y 
es  u n a  c u e n c a  r e l l e n a  c o n  m a t e r i a l  
s e d i m e n t a r i o  d e l t L i c o  p r o v e n i e n t e  d e l  R i o  
C o l o r a d o .  L i t o l o g i c a m e n t e  e l  campo e s t5  
c o n s t i t u i d o  p o r  t r e s  c a p a s  p r i n c i p a l e s :  
l a  p r i m e r a  s u p e r f i c i a l ,  f o r m a d a  p o r  
m a t e r i a l  n o  c o n s o l i d a d o ,  a r c i l l a s ,  l i m o s ,  
a r e n a s  y g r a v a s ,  c u y a  p r o f u n d i d a d  v a r f a  
e n t r e  10s 600 y 2500 m .  L a  s e g u n d a  
i n f e r i o r  a l a  a n t e r i o r ,  f o r m a d a  p o r  
m a t e r i a l e s  s e m i c o n s o l i d a d o s  d e  l u t i t a  y 
a r e n i s c a s  c o n  c e m e n t a n t e s  d e  c a r b o n a t o s  y 
c e m e n t a n t e s  d e  s i l i c e ,  a l c a n z a n d o  
p r o f u n d i d a d e s  d e  h a s t a  4500 m .  ( p o r  m6todos 
g e o f i s i c o s ) .  L a  t e rcera  c a p a  i n f e r i o r  a 
l a  a n t e r i o r ,  e s t5  f o r m a d a  p o r  m a t e r i a l  
c o n s o l i d a d o  f r a c t u r a d o  g r a n i t i c o .  

L a  z o n a  d e l  campo g e o t 6 r m i c o  e s t 5  
c r u z a d a  p o r  a f a l l a m i e n t o s  p e r t e n e c i e n t e s  
a l a  f a m i l i a  d e  l a  F a l l a  d e  S a n  A n d r g s ,  
d a n d o  o r i g e n  a l a  e n e r g f a  h i d r o t e r m a l  d e l  
campo g e o t e ' r m i c o  d e  C e r r o  P r i e t o ,  p o r  l o  
t a n t o  l a  d i s t r i b u c i b n  d e  l a s  t e n p e r a t u r a s  
e n  10s e s t r a t o s  n o s  i n d i c a n  l a s  
p r i n c i p a l e s  f u e n t e s  d e  e m i g r a c i 6 n  d e  l a  
e n e r g l a  c a l o r i f i c a  q u e  r e a l i m e n t a  a 1  
r e s e r v o r i o ,  s i e n d o  es t0  p r i m o r d i a l  p a r a  l a  
s e l e c c i 6 n  d e  n u e v o s  s i t i o s  d e  p e r f o r a c i 6 n  
y 10s m e j o r e s  e s t r a t o s  o z o n a s  d e  
p r o d u c c i 6 n .  

L o s  n u e v o s  p o z o s  g e o t 6 r m i c o s  q u e  se  
p e r f o r a r o n  d u r a n t e  e l  p e r i o d 0  d e l  m e s  d e  
o c t u b r e  d e  1 9 7 9  a d i c i e m b r e  d e  1980  a 
d i f e r e n t e s  p r o f u n d i d a d e s  d e l  r e s e r v o r i o  y 
h a b i g n d o s e  e f e c t u a d o  e n  c a d a  uno  d e  e l l o s  
u n a  s e r i e  d e  r e g i s t r o s  d e  t e m p e r a t u r a ,  d e  
p r e s i o ' n  y m e d i c i o n e s  d e  f l u j o ,  h a n  
a p o r t a d o  u n a  v a l i o s a  i n i o r m a c i 6 n  q u e  
a p o y a d o s  e n  e l l a ,  n o s  h a n  p e r m i t i d o  
e s t a b l e c e r  u n a  s e r i e  d e  c u r v a s  d e  
c o m p o r t a m i e n t o  t d r m i c o  d e l  r e s e r v o r i o ,  
o b s e r v a n d o  a s i  d e  u n a  m a n e r a  m5s c l a r a ,  l a  
d i s t r i b u c i g n  d e  l a s  t e m p e r a t u r a s  o c a s i o n a d a  
p o r  l a  e m i g r a c i d n  d e  f l u i d o s  d e  l a s  
r e g i o n e s  p r o f u n d a s ,  h a c i a  l a s  z o n a s  
s u p e r i o r e s  d e l  r e s e r v o r i o ,  e s t a b l e c i 6 n d o s e  
a s i  como y a  s e  m e n c i o n b ,  p a r s m e t r o s  mds 
f i r m e s  p a r a  l a  l o c a l i z a c i 6 n  d e  n u e v o s  
pozos c o n  m e j o r e s  z o n a s  d e  p r o d u c c i 6 n .  

En e l  aiio d e  1 9 7 9 ,  con l a  ? o c a  
i n f o r n a c i 6 n  q u e  se  t e n l a  d e l  campo, se  ~ 

e l a b o r a r o n u n a s  g r s f i c a s  d e  i s o t e r m a s  a 
m a n e r a  d e  p r e d i c c i o n e s  e n  s u  n a y o r  p a r t e 3 .  

En e s t e  t r a b a j o  y c o n  l a  a y u d a  d e  
l a s  n u e v a s  p e r f o r a c i o n e s  p r o f u n d a s  
r e a l i z a d a s  e n  e l  campo g e o t g r m i c o ,  s e  
p r e s e n t a  u n a  a c t u a l i z a c i 6 n ,  l a  c u a l  n o  
d i f i e r e  mucho d e  l o  q u e  y a  se  h a b i a  
e s t i m a d o  y d e  l a s - t e o r i a s  q u e  se 
p r e s e n t a r o n ;  p e r 0  a d e n l s ,  se  h a c e  n o t a r  d e  
u n a  m a n e r a  m 5 s  c l a r a  l a  i n f l u e n c i a  d e  10s 
a f a l l a m i e n t o s  y f r a c t u r a m i e n t o s  s o b r e  l a s  
a p o r t a c i o n e s  h i d r o t e r m a l e s  e n  10s e s t r a t o s  
d e l  r e s e r v o r i o  g e o t e ' r m i c o ,  a s ?  como tambie 'n  
e l  c o m p o r t a m i e n t o  d e  10s m i n e r a l e s  t a n t o  
d e  10s e s t r a t o s  como d e  s u s  c e m e n t a n t e s  
q u e  se e n c u e n t r a n  e n  l a  c o l u m n a  l i t o l d g i c a  
d e l  p o z o ,  10s c u a l e s  t i e n e n  c o r r e s p o n d e n c i a  
c o n  s u s  t e n p e r a t u r a s ;  d e  e s t a  m a n e r a  10s 
m a t e r i a l e s  l u t i t i c o s  e m p i e z a n  a e n c o n t r a r s e  
c u a n d o  se a l c a n z a n  t e m p e r a t u r a s  d e  100°C,  
10s c e m e n t a n t e s  a b a s e  d e  c a r b o n a t o s  
t i e n d e n  a d e s a p a r e c e r  a l r e d e d o r  d e  10s 
250'C y l a s  a r e n i s c a s  c e m e n t a d a s  c o n  b a s e  
s i l i c e  c o m i e n z a n  a p r e d o m i n a r  a 
t e m p e r a t u r a s  s u p e r i o r e s  a 10s 25OoC, p o r  
l o  q u e  e n  l a s  p e r f o r a c i o n e s  se t i e n e n  q u e  
e f e c t u a r  m u e s t r e o s  p a r a  c o r r e l a c i o n a r  l a s  
t e m p e r a t u r a s  y f o r m a c i o n e s  p a r a  u n a  m e j o r  
t e r m i n a c i 6 n  d e  un p o z o  g e o t 6 r m i c o .  

Dada l a  g r a n  i m p o r t a n c i a  q u e  r e v i s t e  
e l  c o n o c i m i e n t o  d e  l a s  t e m p e r a t u r a s  y su 
d i s t r i b u c i 6 n  e n  e l  r e s e r v o r i o ,  se h a  
l l e v a d o  a c a b 0  un  e s t u d i o  d e  10s r e g i s t r o s  
d e  t e m p e r a t u r a  e f e c t u a n d o  c o r r e l a c i o n e s  d e  
d i c h o s  r e g i s t r o s  e n t r e  10s d i f e r e n t e s  
p o z o s  p e r f o r a d o s  e n  e s t a  z o n a  ( F i g .  I ) ,  
u n a  d e  l a s  c u a l e s  s e  m u e s t r a n  l a s  
c o r r e s p o n d i e n t e s  e n t r e  10s p o z o s  H-110, 

( S e c c i 6 n  A - A ' ,  F i g .  2 )  m o s t r a n d o  6 s t a  como 
l a s  t e m p e r a t u r a s  se  p r o f u n d i z a n  d e  u n a  
m a n e r a  g r a d u a l  c o n f o r m e  se a v a n z a  e n  
d i r e c c i o ' n  a 1  p o z o  Y-189 ( N . O .  - S.E. ) .  En 
l a  p a r t e  i n t e r m e d i a  d e  l a  s e c c i 6 n  se  
a p r e c i a  q u e  l a  t e m p e r a t u r a  e s t 5  e n  l a  
p o r c i d n  m a ' s  c e r c a n a  a l a  s u p e r f i c i e  y e s t o  
es  d e b i d o  a 1  i n t e n s o  f r a c t u r a m i e n t o  
e n c o n t r a d o  e n  esa  z o n a  comprobado  d u r a n t e  
l a  p e r f o r a c i d n  d e l  p o z o  M-147; 10s 
m i n e r a l e s  y s u s  c e m e n t a n t e s  c o r r e s p o n d e n  a, 
l a s  t e m p e r a t u r a s  e n c o n t r a d a s  e n  10s m i s m  
como se menc ion i j  a n t e r i o r m e n t e .  

M-104, M-102, M-147, M-169, T-388 y M-189 

E f e c t u a n d o  o t r o  e s t u d i o  d e  u n a  s e r i e  
m a ' s  d e  r e g i s t r o s  d e  t e m p e r a t u r a  e n  l a  
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seccio'n de pozos ( B - B ' ,  Fig. 3 )  entre 10s 

M-189; se aprecia la gran diferencia de 
temperaturas entre 10s pozos M-172 y M-117, 
p que en e'ste Gltimo, e'stas se encuentran 

tambie'n que en el primero, las temperaturas 
son bastante pobres e igualmente se 
profundizan conforme se avanza hacia el 
pozo M-189. Cos cementantes de 10s 
estratos en cada uno de 10s pozos se 
comportan conforme a la temperatura 
encontrada en 10s mismos. 

POZOS M-172, M-117, M-109, T-348,  T-364 y 

,Lf uy cercanas a la superficie, se aprecia 

Con base en las correlaciones de 10s 
registros de temperatura anteriormente 
expuestos, se elaboraron una serie de 
curvas de isotermas en las diferentes 
secciones del campo geotbrmico, entre las 
cuales se presentan las siguientes: 

Secci,bn A-A'  (Fig. 4 )  Este corte nos 
muestra 10s pozos M-110, M-104, M-102, 
M-147, M-109, T-388,  M-93 y M-189. Como 
podemos observar en la zona del pozo M-147, 
es donde las temperaturas mls altas se 
encuentran mSs cerca de la superficie, 
siendo est0 debido a1 intenso fracturamiento 
como se mencion6 anteriormente incluyendo 
tambie'n a1 pozo M-104; en el pozo M-113 s ?  
puede apreciar la influencia de una 
corriente de agua de menor temperatura en 
su fondo. Con respecto a1 comportamiento 
de las temperaturas de las lutitas y 10s 
cementantes carbonatos y cementantes de 
szlice, se siguen rigiendo por el mismo 
patro'n, como se aprecia claramente en el 
corte; se observa tambidn, con mucha 
claridad, que las temperaturas se 
profundizan conforme se acercan a1 pozo 
M-189. 

SecciBn B - B '  (Fig. 5) Este corte nos 
muestra las temperaturas entre 10s pozos 

M-189; donde podemos observar que la 
altas temperaturas entre 10s pozos M 
M-109 y T - 3 4 8 ,  son las mbs cercanas a 
superficie y el comportamiento de lutitas 
y areniscas, como ya se mencionb, coia 
con el comportamiento en cada uno de 1 
pozos; (las lutitas inician a 10s 1 0  
cementantes en areniscas y carbonato 
10s 250'C y 10s cementantes silice despuds 
de 10s 25OOC). 

M-172, M-117, M-109, T - 3 2 8 ,  T - 3 4 8 ,  T-364 y 

Seccibn C-'C' (Fig. 6 )  Comprende 1 
POZOS H-53,  M-150,  M-125. M-149. T-366 v 
T-364,  en 10s que'se observa que las alias 
temperaturas cada vez se encuentran a mayor 
profundidad conforme se avanza rumbo a1 
Este del campo, ( T - 3 6 4 ) ,  per0 de una manera 
lenta que la presentada 
despuds del pozo M-53. 

Seccio'n D-D' (Fig Este corte 
pmprende 10s pozos M-130, M-110, M-53, ca- 1 5 0 ,  M-117 y Nuevo Ledn 1 ;  a1 igual que 
las anteriores, el salto de temperatura 
hacia la proximidad de la sunerficie de 
una manera n6s o menos gradual conforme se 

avanza a1 Este del campo (pozo Nuevo Leo'n 
1 ) .  

Seccidn E-E' (Fig. 8 )  Este corte 
nos muestra a 10s pozos M-103, M-147, 
M-127 y M-109, en el cual se aprecia 
claramente que en 10s pozos M-147 y M-109, 
existen las temperaturas mls cercanas a la 
superficie como ya se habla mencionado y 
ademtis para confirmar esto, en esta zona 
se han encontrado las mayores producciones 
de vapor ( 3 5 0  ton/hr) en el pozo M-147. 

Con el comportamiento de las 
temperaturas encontradas (anomall'as 
te'rmicas), se han inferido 10s principales 
fracturamientos que cruzan el campo 
geote'rmico y que son base fundamental dela 
distribucibn de las temperaturas y la 
aportacio'n de energia a 10s estratos y a1 
reservorio gootdrmico que actualmente 
explotamos (Fig. 9 ) .  De la misma manera, 
ampliando y estudiando 10s registros de 
temperatura y las isotermas de 10s cortes 
verticales del campo geote'rmico, se 
elaboraron curvas de isotermas a diferentes 
niveles de profundidad, con el fin de 
facilitar la localizaci6n de las zonas por 
perforar y conocer la emigraci6n de fluidos 
geotLrmicos, ademls de las limitaciones 
del campo en cada una de las profundidades 
En las isotermas de 1 0 0 0  m. de profundidad 
como se puede apreciar (Fig. 1 0 )  las 
mayores temperaturas ( 3 O O O C )  se 
encuentran alineadas a uno de 10s 
principales fracturanientos que han 
provocado el ascenso de fluidos 
hidrotermales de mayor temperatura, 10s 
cuales descargan a la Laguna Volcano 
por el debilitamiento de la capa 
semipermeable que impide un ascenso fiicil 
del fluido. Las isotermas de 1 5 0 0  m. de 
profundidad muestran que las 
temperaturas tienden a ampliarse hacia 
la zona Norre y Sureste del Campo 
(Fig. 1 1 ) .  

Las isotermas a 2 0 0 0  m+ de 
profundidad, en las cuales alcanzan el 
comportamiento de las temperaturas y la 

del campo, as: como la 
n de Lsta en la zona 

comprendida entre 10s pozos H-2 y Nuevo 
Letin 1 (Pag. 1 2 ) .  

n el mapa de isoterma . de profundidad se.observa c6mo 10s 
estratos con temperatura, se profundizan 
tambidn a1 Este del campo y en cambio 

rofundizan bruscamente 

isotermas hacia el Sur 
del Ferrocarril, no 
as debido a la ausencia 

de pozos profundos que pudieran darnos 1 

dicha informacibn. 

En base a 10s eventos sismicos 
registrados en el Valle de Mexicali 
(Fig. 15) se aprecia que es posible exista 
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una zona de fracturamiento que una la 
“Falla Imperial” con la “Falla de Cerro 
Prieto“ que pasa precisamente por el campo 
geote’rmico, asiendo est0 la causa por la 
cual dicho campo tiene la gran aportacibn 
de energl’a lo que concuerda con la 
alineacibn de las curvas isotermas, tanto 
en el plano vertical CORO en el plano 
horizontal seiialados, concluyendo que es 
posible un incremento del Brea geote‘rmica 
hacia el Noroeste del campo geote‘rmico de 
Cerro Prieto. 
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Figura 1. Plano del campo de Cerro Prieto indican 
do la localieaci6n de las secciones de correlacibn 
de temperatura. 

Figure 1. 
the location of the temperature correlation cross 
sect ions. 

Map of the Cerro Prieto field showing 
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XBL823- 237 

Figura 2 .  Correlacio'n de temperaturas. Secci6n A-A' ,  

Figure 2. Temperature correlations. Section A-A'. 

I 

XBL823-207i 

Figura 3. Correlacio'n de temperaturas. Seccio'n B - B ' .  

Figure 3. Temperature correlations. Section B-B'. 
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ISOTERMAS 
CQRR€LACIO(I SCClON A - A' 

Figura 4. Isotermas. Secci'on A-A'.  

Ngure 4. Isotherms. Section A-A'. 

I S O T E R U A S  

CORRELICON YCCION 8 - 8 '  

Figura 5. Ieotermas. Secci'on B-B' 

Mgure 5. Isotherms. Section B-3'. 

478 



ISOTERMAS 
CWIRELAUM YCUOU C - E' 

XBL823-206 

Figura 6. Isotewas. S e c c i b  C-C'. 

Figure 6. Isotherms. Section C-C'. 

JSOTERMAS 

CORRELICKM YCMON 0 - 0' 

XBL 823-2C4 

Figura 7. Isotermas. Secci6n D-D'. 

Mgure 7. Isotherms. Section D-D'. 
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ISOTERYAS 

CURRELICIW ?ECCIOW E - E '  

Figura 8. Isotermas. 

Figure 8. Isotherms. 

\ 
\ I 

b 

xsL8223-x 

SecciSn E-E' 

Section E-E'. 

Figura 9. 
Prieto indicando 10s fracturamientos inferidas 
en base a l a s  anomalias t'ermicas. 

Figure 9. Tectonic map of the Cerro Prieto area 
indicating the major fractures inferred from the 
thermal anomalies. 
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Figura 10. 
las  isotermas a 1000 m de profundidad. 
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Figure 10. 
1000 m. 

Isotherm contour map a t  a depth of 

XBLB23-206 

gura 11. Mapa mostrando l a  configuraci’on de 8 

s i s o t e m a s  a 1500 m de  profundidad. 

Figure 11. 
1500 m. 

Isotherm contour map a t  a depth of 
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Figura 12. 
las  isotermas a 2000 m de profundidad. 

Figure 12. 
2000 m. 
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Isotherm contour map a t  a depth of 
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Figura 13. Mapa moatrando l a  configuraci‘on de . 
las isotermas a 2500 m de profundidad. 

Figure 13. 
2500 m. 

Isotherm contour map a t  a depth of 
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Figura 14. 
las isotermas a 3 0 0  m de profundidad. 

Mapa mostrando la configuraci'on de 

Mgure 14. Isotherm contour map at a depth of 
3000 m. 
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MAPA SlSMlCO DELWLE OE MEXICALI 1977-1980 (UlISBO) 
(CICESE) 

Figura 15. 
1977-junio de 1980. Producido por CICESE. 

Figure 15. Seismic activity map of the Mexicali 
Valley for the period 1977 to June 1980, prepared 

Mapa sismico del Valle de Mexiceli 

by CICESE. 

TEMPERATURE DISTRIBUTION IN THE CERRO PRIETO GEOTHERMAL FIELD 

The Cerro Prieto geothermal field, located in 
northwestern Mexico, has a surface area of approxi- 
mately 30 km2 with numerous thermal manifestations, 
such as mud volcanoes, springs, fumaroles, and the 
200-m-high Cerro Prieto volcanic cone. This area 
is part of the Mexicali Valley; it is a basin 
filled with deltaic sedimentary material from the 
Colorado River. Lithologically the field is made 
up of three main units. The first and nearest to 
the surface, with depths varying from 600 to 
2500 m, consists of non-consolidated material, 
clays, silts, sands, and gravels. The second unit 
reaches depths of up to 4500 m (determined by geo- 
physical methods) and consists of semiconsolidated 
shales and sandstones with carbonate and silica 
cements. Below the second, there is a third unit 
made up of fractured granitic material. 

The area of the geothermal field is 
crisscrossed with faults, belonging to the San 
Andreas Fault system, which are the source of the 
hydrothermal energy of the Cerro Prieto field. The 
subsurface temperature distribution gives us an 
indication of the location of the principal sources 
of the thermal energy recharging the reservoir. 
This information is essential in the selection of 
new drilling sites 
zones. 

and best strata, or production 
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A series of temperature and pressure logs and 
flow rate measurements was compiled for each of the 
geothermal wells drilled to different reservoir 
depths between October 1979 and December 1980. 
Based on the valuable information obtained, we have 
been able to prepare a series of graphs showing the 
thermal characteristics of the reservoir. These 
graphs clearly show the temperature distribution 
resulting from the movement of fluids from the deep 
regions toward the higher zones of the reservoir, 
thus establishing more reliable parameters for 
locating new wells with better production zones, as 
already mentioned. 

In t979, some isotherm contour maps were 
prepared from the sparse information available con- 
cerning the field. These were used mainly for mak- 
ing predictions.3 

This paper presents updated information based 
on data from new deep wells drilled in the geother- 
mal field. This new information does not differ 
much from earlier estimates and theories. However, 
the influence of faulting and fracturing on the A p  

hydrothermal recharge of the geothermal reservoib 
is seen more clearly. 
observed in the behavior of the minerals in the 
strata, as well as in the cementing minerals found 

This influence is also 



i n  the l i t h o l o g i c  columns of t h e  wells, The 
mineral  d i s t r i b u t i o n  shows a close correlation wi th  
temperature. Shaly materials begin to  appear at  
temperatures of 100°C. Carbonate cements tend to 

sappear around 250°C, and silica-cemented sand- 
b z o n e s  begin to dominate a t  temperatures above 

25OoC. Consequently, d r i l l  c u t t i n g s  must be sam- 
pled and analyzed i n  l i g h t  of t he  co r re l a t ion  
between temperatures and geologic formations i n  
order  to  achieve a better completion of geothermal 
wells. 

To determine the temperatures and t h e i r  d i s -  
t r i b u t i o n  i n  t h e  r e se rvo i r ,  an  ana lys i s  was made of 
the temperature logs ,  correlating these  logs  
between the  var ious  wells d r i l l e d  i n  t h i s  zone 
(Figure 1). Figure 2 (Cross-section A-A') shows a 
co r re l a t ion  between wells M-110, M-104, M-102, M- 
147, M-169, T-388, and M-189. It ind ica t e s  how 
temperatures increase  gradual ly  w i t h  depth from ?W 
t o  SE towards w e l l  M-189. I n  t h e  middle of the  
cross-section, t h e  high temperature is closest to  
the  sur face .  
found i n  t h i s  area during the d r i l l i n g  of well M- 
147. The minerals and cements of the  formation 
correspond t o  the temperatures measured i n  them, as 
mentioned above. 

T h i s  is due to  t h e  in t ense  f r ac tu r ing  

A study was carried ou t  of y e t  another series 
o f  temperature logs  i n  wells M-172, M-117, M-109, 
T-348, T-364, and M-189 (Cross-section B-E', Figure 
3). One can see the  great d i f fe rence  i n  tempera- 
t u r e s  between wells M-172 and M-117, because high 
temperatures are found very close t o  the sur face  i n  
t h i s  second w e l l .  One can see, too ,  t h a t  i n  the 
first well the temperatures are q u i t e  low. A s  
before,  t h e  temperatures increase  with depth as one 
moves towards well M-189. I n  each well, t h e  
cementing minerals of t h e  strata correspond to the  
temperatures found i n  the w e l l .  

Based on the  co r re l a t ions  of temperature logs  
described above, a series of isotherms were drawn 
f o r  var ious  cross-sections of the  geothermal f i e l d :  

Cross-section A-A' (Figure 4) .  T h i s  cross- ---- 
s e c t i o n  shows wells M-110, M-104, M-102, M-147, M- 
109, T-388, U-93, and U-189. AS oa 
h ighes t  temperatures are found clos 
face i n  the  region of w e l l  M-147. 
the in t ense  f r ac tu r ing  mentioned ea 
is seen for well M-104. The i n f l u e  
of cooler  waters can be seen a t  the  bottom of well 
M-110. The r e l a t i o n  between the  temperatures of * 

t h e  sha le s  and the  carbonate and silica cements 
follows the  expected pa t t e rn ,  as  is c l e a r l y  seen 
t h e  cross-section. Temperatures inc reas  
as one approaches well 

Cross-section B-B' (Figure 5 ) .  This cross- ---- 
sec t ion  shows the temperatures between wells 
M-117, M-109, T-328, T-348, T-364, and M-189 
Here, we observe t h a t  the  high temperatures 
c l o s e s t  t o  the sur face  between wells M-117, M-109, 
and T-348.The behavior of shales and sandstones, as 
a l ready  mentioned, follows the temperature d i s t r i -  
k t i o n  i n  each well. Sha les  begin a t  around 100°C; 

U r b o n a t e  cements i n  sandstones are found up t o  
around 25OoC; and s i l ica  cements above 25OOC. 

Cross-section C-C' (Figure 6). This  cross- ---- 

sec t ion  includes wells M-53, M-150, M-125, M-149, 
T-366, and T-364. 
temperatures are observed increases  toward the 
eas t e rn  part of t h e  f i e l d  (T-364). 
deepening is  gen t l e r  than seen west of well U-53. 

Here, t h e  depth a t  which high 

However, t h e  

Cross-section E-;' (Figure 7). This cross- -- 
sec t ion  inc ludes  wells M-130, M-110, M-53, M-150, 
PI-117, and Nuevo Le& 1. 
cross-sections,  t he  temperature rises more-or-less 
gradually w i t h  depth towards the eas t e rn  part of 
t h e  f i e l d  (well Nuevo Ledn 1). 

J u s t  as i n  previous 

-- Cross-section g-g' (Fiuure 8). This  cross- 
s ec t ion  shows wells M-103, M-147, M-127, and M-109. 
High temperatures are found closer to t h e  sur face  
i n  wells M-147 and M-109, as a l ready  mentioned. 
This is fu r the r  confirmed by t h e  f a o t  tha t ,  i n  t h i s  
area, the greatest steam production rates (350 
ton/hr) have been found i n  w e l l  M-147. 

The pr inc ipa l  f a u l t s  t h a t  run through the  
geothermal f i e l d  have been in fe r r ed  from the  pat- 
t e r n s  of thermal anomalies. These f a u l t s  are of 
fundamental importance for the temperature d i s t r i -  
bution and the  energy recharge of the strata of the 
geothermal r e se rvo i r  now under exp lo i t a t ion  (Figure 
9).  Isotherm contour maps a t  d i f f e r e n t  depths were 
a l s o  prepared based on the  temperature logs  and the  
isotherms drawn for v e r t i c a l  s ec t ions  across  the 
geothermal f ie ld .  These maps w i l l  he lp  l o c a t e  the  
areas t o  be d r i l l e d  and add to our understanding of 
the  movement of geothermal f l u i d s ,  as  w e l l  as help- 
ing us determine the  boundaries of the  f i e l d  a t  
each depth. 

The highest  temperature ( 30OoC) isotherms at  
1000 m (Figure 101 are aligned w i t h  t he  p r inc ipa l  
f a u l t s  through which the  hot hydrothermal f l u i d s  
ascend. 
due t o  a weakening of the semi-permeable l aye r  
which impedes the f l u i d ' s  otherwise easy ascent.  
A t  a depth of 1500 m (Figure ll), t h e  isotherms 
broaden towards the northern and southeastern areas 
o f  the  f ie ld .  

These f l u i d s  discharge i n t o  Laguna Volcano 

A t  2000-m depth, t h e  isotherms show the boun- 
daries of the f i e l d  and its poss ib le  continuation 
i n  the region between wells H-2 and Nuevo Le& 
(Figure 12).  In  the  isotherm maps for 2500- and 
3000-m depth it is seen how the high-temperature 
strata gradually deepen toward the  eas t e rn  part of 
t h e  f i e ld ,  whereas toward the  west they deepen 
abrupt ly  (Figures 13 and 14).  It was not poss ib le  
t o  p l o t  t he  isotherms towards t h e  south, past the  
r a i l r o a d  t r acks ,  as there are no deep wells there 

ure information. 

s r eg i s t e red  i n  the  Mex- From the  seismic 
e 14) ,  it seems poss ib l e  t h a t  a 
passing d i r e c t l y  through t h e  
d jo in ing  t h e  Imperial Fau l t  

with the Cerro P r i e t o  Fault .  This could be the  
source of the  great recharge of 
f ie ld .  The o r i en ta t ion  of t h i s  
wi th  the  alignment of isotherms 
cal and i n  the  hor izonta l  planes as indica ted  
above. Based on t h i s ,  we have concluded tha t  it is 
poss ib le  t ha t  the  geothermal area may extend to  t h e  
nor theas t  of the  present Cerro P r i e t o  geothermal 
f ie ld .  
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