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INTRODUCTION 

Since 1977 the ComLsi6n Fe Electricidad de M6xFco ( 1  

. Lawrence Berke tory (1978) have cooperatively studied the Cerro P r i e to  

1 f i e ld ,  located appr t h  of the Mexican-American 9e 

border i n  the M e l d  -Salton Trough. 

As part of these studies, geophysical and l i thologic  w e l l  logs from over 

f i f t y  wells have been qual i ta t ively and quantitatively analyzed using both 

manual and computer interpre ta t fon techniques 

make s t ra t igraphic  correlations throughout the Cerro P r i e to - f i e ld  and t o  

in t e rp re t  the deltaic depositional environmen f the f i e l a ' s  l i thologic  

units. 

These logs were studied to 

D i p m e t e r  and seismic data were of g rea t  value i n  makin s t ra t igraphic  

interpretat ions and extrapolations. 

i l l u s t r a t e  l i thofac ies  variations throughout the geothermal f ie ld .  In turn, 

these sections were used to construct a three-dimensional m o d e l  of the Cerro 

Prieto geothermal reservoir. 

C r o s s  sections were constructed t o  

< . .  

Petrographic raicrO6copy# 

t i on  analyses of well-bore cu 

omr and x-ray diffrau- 

zed to-determine the 
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In order fo r  the exploitation of a geothermal resource to be economical, 

the reservoir porosity and permeability must be adequate and the distribution 

of that porosity and permeability must be w e l l  known. This study of Cerro 

Prieto suggests that the role 

mineral plugging i n  the production reservoirs may have been overstated i n  

earlier conceptualizations of geothermal systems (see DiPippo, 1980, f o r  a 

worldwide summary of systems). 

important. 

acture-dominated porosity and authigenic 

role of dissolution porosity is very 

As documented by Schmidt and McDonald 411979) for petroleum reser- 

voirs, diagenetic processes determine porosity types and their distributions 

throughout the l i fe  span of a field. 

bute to the estimation of reservoir porosity dis t r ibut ion and w i l l  assist i n  

Studies of these processes will contri- 

development of a management plan to optimize the u t i l i za t ion  of the geothermal 

resource . 
DISCUSSION 

This report is an updated version of the poster session and oral  presen- 

ta t ion made a t  the 1980 annual meeting of the AAPGSEPM-EMD i n  Denver, Colorado 

(Noble and Vonder Haar, 1980). 

Figure 1 shows the location of the Cerro Prieto geothermal f ie ld  i n  re- 

la t ion to the numerous faults in the Salton Wough 4-e Xkowell .  

1979; Elders, 1979; Vonder mar and Puente, 1979; and 'Iforder mar and &ward, 

1981, for  deta i l s  on faul t ing related to geothezmaldevelopment), 

Sgloes4xir , 

Figure 2 shows * well IrszatiPnS a .aimpUSied werstoa ef .major hzdts 

and f a u l t  zones, There are numerous tectanlc malogs to &e Cerro @&et0 i€%eZt3, 
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a 

Within the Cerro Pr ie to  f ie ld ,  cori as been carried 

(1 c l a r i f y  the deltaic fac ies  of sandstones, s i l ts tones,  shales, and occasional 

conglomerates. to 96%, and d r i l l -  

er's reports of loose sand at*depths of 1200 m or  greater w e r e  the first clue 

Recovery rates haye been variable, from 

that ,extensive dissolution .of cement has occurred. _I Scanning electron micro- 

graphs with 290 t o  5000 times magnification, s shown. in Figure sr prodded 

evidence of dissolution of both carbonate and silicate minerals,. as well as 

precipi ta t ion of clay minerals;in pore throats. 

Figures 6 and 7, derived from wireline density logs, suggest that  the 

ach 15 t o  45% i n  

density are w e l l  below the A/B contact, a gradational cantact which represents 

the tra on lidat&d 

-densified ones. In W e l l  M-93 (Figure 6 )  the divergence of shale and sandstone 

osity. This 
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indicate a zone above which there is  extensive dissolution porosity. Below 

this surface, it is suggested tha t  there is less dissolution porosity and a 

relat ive increase i n  microfracture porosity. 
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CERRO PRIETO GEOTHERMAL FIELD 
L 

Figure 2. Map of the tern, aieto geothe- fFeU with a simplified fault  
syateln. 
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0 
XBL 797-7503A 

figure 3. Znterpretive block diagram of tbe oceanic transform fault 'Am in 
the Mid-Atlantic Ridge showing structural  &mains. %e ramps (R)# - 
~ s - f a u l t s ,  and 22oo.bl-wide active zone of strike-slip movement 

i t y  of 

1978). 

aritkfa a 4-km-wide fault trough suggest the possale complex- 

the producing geothermal f i e lds  (after Cboaroune et al.? 
along the Ccrro Prieto and Imperial faults and 
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M-21 185-191m M-ll 700-f05m M-9 818-824m 
14% Recovery 73% Recovery 62% Recovery 
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Figure 5 .  

XBB 797-9450A 

Clay minerals ( A )  clogging a pore throat i n  the d e l t a i c  sandstone 
a t  1215 m depth i n  w e l l  M-38. 
overgrowth (B) i n  the lower center of the figure. 
reduction may be present even when porosity i s  25%. 
across the scanning e lectron micrograph i s  0.1 mm. 

Note also the framework mineral 
Such pore throat 

Field of view 



11 

1.65 - 2.1 5 265 p Grams/cc 

I 

2 

3 

4 
n 
Is) 
0 
X 
- 
c 
rc 

- 5  f a 
D 
Q, 

6 

7 

x G 
Q* 

_ _  k** X *  x - Sandstone 
X* - Shale 

x *; 
porosity 

** First occurrence 
of chlorite' e* . 

x*:* /- 
A I B  contact x: 

zone x xx:* 
Last occurrence 

- - *  octinolite assemblage' 

Reservoir T >300°C ' 

2 0 4  5 265 pb Gromtkc 

Mineral data after Elders and otherr tin pressr .. 
X 8 t  805 -to74 

crease in rela 
8 is interpreted as an 

dissolution porosity. 



265 p Grams/cc 
b 

3 

n- 
2 
x 4  
e 
(c 
u 

f a 
g5 

6 

4s 30 15 0 ‘0 
I I I 

Perforated 
interval 

o x  x *  * 
3, 

- T.D. 

- A I B  contact X 
O X  

gx%+ * *  
f 

X 

5, 
x x  

x x  
XX 
X 

-0 

xxG : 
x ~ 5 %  epidote + prehni 

First occurrenci 0 -. xof actinolite- 
x sx *. 
x!i 

x ” x  0. 

Reservoir T > 260°C 

O ‘0 
45 30 I S  

265 p Grams/cc 
b I .65 2.1s 

Mineral data after Elders ond others ( in press) 

X 8 L 8 0 5 - m  

Mgure 7 ,  P l o t  of prosity and density versus depth for the very productive 
well H-YO3 as determined +ran ell logs and m t t h g s .  *The Ugh 
porosity in the perforated 
porosity. Bote &e marlced i ty  incmase as; 4000 

as =ansition Zrom unconsolidated sams and cla 
and shale. 

9 

mal 3.nl3icates ex 

contact, This contact is the zone reported by 



M-5 M-6 

3 

XBL 004-7023 




