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Data from 53 geothermal w e l l s  to  depths of 1 t o  3 k m  on e i t h e r  s ide  of 

t h e  r i g h t - l a t e r a l  Cerro P r i e t o  f a u l t ,  as wel l  as geophysical data i n d i c a t e  

v e r t i c a l  displacements of t h i s  f a u l t  of 400 t o  600 m. This ep i so id i c  v e r t i c a l  

movement has  o f f s e t  deltaic sandstone r e s e r v o i r s  t h a t  a r e  pr imar i ly  a t  1200 m 

and 1800 m depth and contain 250'C t o  345OC water. A major f r a c t u r e  system 

f o r  convective f l u i d  movement has  been thus maintained, with production a t  

150 megawatts ( M W ) .  

While considerable  a t t e n t i o n  has  been given t o  t h e  San Andreas f a u l t  

system i n  Ca l i fo rn ia ,  i 2  t h e  t h i c k  sequence of  Colorado River d e l t a i c  sands , 

s i l t ,  and c l ays  and t h e  previous lack of a reg iona l  seismic network i n  the  

Mexicali Valley has  hampered sur face  geologic inves t iga t ions  of  f a u l t s  i n  

northern B a j a  Ca l i fo rn ia ,  Mexico. I n  add i t ion ,  research  on v e r t i c a l  movements, 

while recognized a s  important,  has  tended t o  be overshadowed by more e a s i l y  

made observat ions documenting ho r i zon ta l  movements which amount t o  t e n s  of km. 

P r e c i s e  g e o d e t i c  surveys  i n  t h e  Imper i a l  Va l l ey  75 k m  nor th  of t he  Cerro Pr ie to  

geothermal f i e l d  ind ica t e  v e r t i c a l  changes as g r e a t  as 3.5 c m  pe r  year.  

vious s t u d i e s  by Elders  e t  al. ,4 and Palmer e t  a l .  , 

t i o n  ind ica t ing  a segmented s t r i k e - s l i p  (or wrench f a u l t )  system i n  the  

Imperial Valley.  

t he  Gulf of Ca l i fo rn ia  200 km south of Cerro P r i e t o  by Lawver e t  a l . ,  

Sharman e t  a l .  ,7 and e a r l i e r  s tud ie s .  The Cerro P r i e t o  f a u l t  and the  assoc ia-  

t e d  geothermal f i e l d  l i e  near t h e  t r a n s i t i o n  between con t inen ta l  type c r u s t  of 

t h e  Imperial  Valley and t h e  c r u s t  of t he  embryonic spreading cen te r  i n  t h e  

Gulf of Ca l i fo rn ia  ( see  Figure 1). 

Pre- 

have synthesized informa- 

Transform f a u l t s  of t h e  oceanic genre have been repor ted  i n  
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Figure  1. The Cerro P r i e t o  f a u l t  and geothermal  f i e l d ,  and 
o t h e r  f a u l t s  i n  t h e  San Andreas f a u l t  system, 

. 

.\ 



3 

2 

Interpretation of a suite of geophysical studies that includes precision 

gravity, seismic reflection and refraction, aeromagnetics, dipole-dipole resis- 

tivity, self-potential and magnetotellurics agrees with a downthrown north- 

eastern block of the Cerro Prieto fault.3 

analyses from production wells, as shown in Figure 2, have revealed a layered 

system that indicates 580 m of vertical offset of Reservoir A. Mylonitized 

granodioritic basement penetrated by three wells peripheral to the main field 

at depths of 2547 m, 2722 m, and 1478 m is believed to be similar to Miocene 

and older (20 Myr) crystalline basement of the Imperial Valley. The Cerro 

Prieto basement is markedly shallower than the suggested flat basement at 6 to 

7 km for the central Imperial Valley.' 

Well cuttings and geophysical log 

Ongoing micropaleotologic studies of well cuttings, along with paleomag- 

netic and radiometric dating of the nearby Cerro Prieto rhyodacitic volcano 

may provide a finer scale for determining movement rates. 

of recent vertical movement along a surface scarp 60 km southeast of the geo- 

thermal field. 

and Landsat imagery, appears to connect with the Cerro Prieto fault both of 

which trend N 40° * 5" W. Although the rates of horizontal deformation have 

not yet been resolved in the Mexicali Valley, a trilateration study across the 

Imperial Valley suggests 50 15 m/yr of relative right lateral s l i p  distri- 

buted between the San Andreas, San Jacinto, and Elsinore faults during the 

period 1973-1977.l' 

reservoir rocks in the Cerro Prieto fieid contribute to silicate and carbonate 

mineral clogging of microfractures and pore spaces, l2 renewed fracturing along 

the fault zone must take place to sustain the reservoir. Scanning electron 

microscope studies of well cores and cuttings testify to repeated sealing, 

healing and refracturing. 

Orlieb' reports 15 m 

This fault, which is readily visible on satellite photograph'' 

Since the interaction of cold and thermal waters and hot 
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The Cerro P r i e t o  f a u l s  is  a r e s u l t  of  reg iona l  tectonism and serves  as a 

d i r e c t  l i n k  between a deep hea t  source and t h e  geothermal r e s e r v o i r  i n  d e l t a i c  

channel and f r i n g e  bar  sandstones.  

Dynamics of s t r i k e - s l i p  f a u l t s  i n  the  San Andreas system have been reevalu- 

a t ed  by Dickinson and Snyder, l 3  Koide and Bhat tacharj  i, l 4  and by Freund, 

to whether o r  not  they a r e  transform f a u l t s .  D r i l l i n g  by Mexican s c i e n t i s t s  

along t h e  a c t i v e  C e r r o  Prieto f a u l t  segment has provided a new datum, namely, 

well-documented v e r t i c a l  displacement as a mechanism f o r  r e d i s t r i b u t i n g  reg iona l  

s t r a i n .  Perhaps t h e  Cerro Prieto f a u l t  may b e s t  be considered a hybrid s t y l e  

between t h e  Gulf of Ca l i fo rn ia  transform f a u l t s  and the  very long po r t ions  of  

San Andreas t r anscu r ren t  system. A c h a r a c t e r i s t i c  of such a hybrid would be a 

v e r t i c a l  t o  ho r i zon ta l  movement ra t io  of 1:s o r  l:lO, with geothermal f l u i d s  

as 

r a t h e r  than leaking  magma. Future geothermal energy explorat ion i n  sedimentary 

sequences may f i n d  it advantageous to  focus on such deep sea ted  hybrid f a u l t s  

as t h e  one a t  Cerro P r i e to .  

W e  would l i k e  t o  thank our  many Mexican and United States col leagues who 

have worked with us. 
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