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CONFIGURACION DE LOS CUERPOS LITOLOGICOS 
DE LODOLITA, LUTITA CAFE, LUTITA GRIS, ZONAS DE 

SILICE Y EPIDOTA Y SUS RELACIONES CON LA TECTONICA 
DEL CAMPO GEOTERMICO DE CERRO PRIETO 

t, 

1 J. M. cob0 R. 
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INTRODUCCION 

Dentro del gzea de Lo que ahora es 
geotSrm2co de Cerro Pri'eto, mediante la 
de pozos, se han reconocfdo cihco unMades 
litol6gicas, las cuales presentan difer 
su origen, contenido mineral6gic0, grado de 
clasificacf6n, color, compacidad, etc 

LITOLOGIA DEL AREA (Fig. 1) 

Las unidades litolbgicas del &ea de Cerro 
Prieto son las siguientes, de la 
&s reciente: 

Cranito de Biotita 

Que constituye el basamento de la zona, el I 

cual ha sido alcanzado en la perforaci'on de loa 
P O ~ O S  M-3, M-96 y 5-262. 

Lutita Gris 

Descansan sobre las rocas gradticas, lutitas, 
lutitas limollticas y limolitas de color gris a 
negro, de laminares a masivas; presentan estruc 
turas de asentamiento intercaladas con arenisca 
de cuarzo y escaso feldespato, de grano muy fino 
a grueso, predominando las de grano fdino y medio, 
de aubanguloso a subredondeado, blen aeleccionado, 

lutitas, lutitas limolsticas y limolitas de color 
caf'e, laminares, flsiles, intercaladas con arenis- 
cas de color crema, de moderadamente a bien selec 
cionadas. A esta unidad litol6gica Be le llamar'. 
Lutita Cas. No en todos os est'. presente 

Lodolita 

Descansando sobre la lutita c a s  o lutita 

Ljintercalaciones de arenas y areniscas de color 
gris tenemos lodolitas limosas de color cafe con 

crema, pobremente cementadas y moderademente 
seleccionadas. 
Lodoli t a. 

A esta unidad se le llamsrg 

Sedimentos No Consolidados 

Sobre las unidades antes mencionadas se 
an arcillas, arenas y escasas gravas. 

fiaibilidad marca la principal diferencia 
'entre la lodolita y.la lutita cas. 

El color es el factor eaencial que determine 
la diferencia entre las doe unidades lutlticas. 

I Eata aecuencia no en todo el campo es siempre 
completa, siendo las unidades de lodolita y lutita 
caf'e las que eat& ausentes en algunos pozos 
(ver Tabla 1). 

cowmmcroms DE us UNIDADES LITOLOGICAS 
En base a las diferencias tan marcadas en las 

unidades litol6gicas, se configur6 la c i m  de cada 
UM de gstas, exceptuando el Granlto y 10s 
Sedimentos no Consolidados. 

El primer paso que se di6 fue efectuar la 
clasificacidn J reclasificacidn de las muestras de 
canal de 83 pozos, en base a las caractergsticas. 
de color y fisibilidad. 

M'etodo de Trabajo 

conteniendo la ubicacfsn de 10s pozos, se 
marcaron las prheras ocurrencfas de estas 
unidades litoldgicas y se efectuaron las 

En planos base de escala horizontal 1:10,000 

terreno c a m  cer 
Lutita Cris 

un promontorio, en el cual se observa que se 
cierran las curvas. 

las curvas de nivel, de 
noreste-suroeste. 

se caracterizan por su a 
con esta direccfbn. 
oeste, con 43"de inclinaci6n (95%) en la parte 
norte y disminuyendo a 36"(65%) en la porcibn apt!. 
La zona de la parte central este con 48'de 
inclinaci6n (114%); estas dos zonas con sus 
&ximas pendientes hacia el sureste. 

Direcci6n noroeste-sureste: Con 58ede 
inclinacl6n (60%), con su &xima pendfente hacia 

Se aprecian clar&ente doa orPentac 

Noreste-suroeste: 

La de la porci6n central 
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el noreste. 

y proseguidas de e w e s  fnclinaciones, las cuales . 
aumentan hacia el este del campo, que nos refleja 
una morfologra de suaves pendientes interrumpedas 
por cambios bruscos de pendfente, Est0 nos d5 
formas escalonadas descendentes hacia el este. 

Lutita Cafg (Fig. 31 
En esta unfdad lltolbgica ae aprecia un 

promontorio en la parte central, la direccf6n 
predodnante de estas curvas e@ hacfa el noreste, 
con fuertes incllnac&anes (32*>, s2endo lap 
norte-sur con hcl2naeEln de 6"Q0%), auavEzando 
la pendeente en parte central norte. 

'Lutita Grfs y Lutita Cafg (pig. 3-A) 

Estas fuertes inclinaciones est& a 

\ 

Se elabord este p1ano;toxnando 10s ralores de 
la cima de la lutfta cafl, 'y en 10s pozos donde no 
5e encontrd Ssta, se tom6 la de la lutita gris, 
efectdndose la interpolacidn entre 10s pozos. 

Lodolita (Fig. 4) 
I 

El depdsito de esta unidad litoldgica vino a 
suavfzar aGn m5s las pendientes; las dfrecciones 
predosdnantes de las curvas son a1 noroeste, 
nivelando y conservando la morfologra en su parte 
central. 

Sedimentos Consolidados (Fig. 5) 

Este plan0 se elabord tomando la unidad 
litoldgica sobre la cual descansan 10s sedimentos 
no consolidados. 

de n h e l  no se cferran con respecto a la 
configuracidn de la lutita gris y e s t h  d s  cerca 
a la superficie del terreno. 

suroeste y noroeste-sureste, estando d s  a1 norte 
las de direccidn noroeste. 
10s agrupamientos de las curvas de nivel que nos 
marcaron 10s cambios d s  bruscos de pendientes en 
la lutita gris. 

configuracio'n de 10s sedimentos consolidados; las 
pendientes m& suaves son ahora m& alargadas y d s  
suavizadas las fuertes pendientes por 10s 
depdsitos de la lodolita y lutita caf'e, lo cual 
nos sigue reflejando la misma morfologfa. 

En la porcidn noroeste del campo las curvas 

Se aprecian las dos orientaciones noreste- 

A& son apreciables 

Muy similar a1 patrdn de la lutita gris e8 la 

GEOLOGIA 

M'etodo de Trabajo 
Con 10s valores obtenidos en la clasificacidn, 

y reclasificacidn de las muestras de canal, se 

en cuenta el espesor de las unidades litoldgicas tdndos! d 
efectud la interpolacidn entre 10s pozos, 

lutita cafl y lodolita, y sirviendo de molde la 
configuracidn de la lutita grfs o de la lutita cafe 
s e d n  fuera el x a g ~ ~  y ge d e l w t 6  las ocurrencias 
de la lutsta cafe y de la 1odslLta. 

Lutfta Cafe (Fig. 6) 

- Se encuentra distribuzda ampliamente en la 

porci6n central norte y en el cuadrante este-sur, 
siendo menos abundante en el cuadrante oeste-sur. 

En la parte central norte su espesor va 
aumentando hacia el norte, siendo mayor en 
direccidn a1 Pozo M-172. 
del campo aumenta su espesor hacia el este. 

Lodolita (Fig. 7) 

En la porcidn oriental 

Esta unidad estS 6 s  ampliaraente distribuida 
en la parte central este, siendo menos abundante 
en la parte oeste, 

Plano Geoldgico (Fig. 8) 

Los contactos geol6gicos.de 10s cuerpos de 
lutita caf6 en la parte este del campo, a1 parecer 
10 marcan las fallas con orientaci6n noreste- 
suroeste en el extremo oriente del campo y la 
falla con direccidn noroeste-sureste, 
correspondiendo su abundancfa a la zona de mayor 
espesor de 10s sedhentos no tonsolfdados o de 
cambios litol6gicos d s  profundos, ocurrfendo lo 
mismo con 10s cuerpos de lodolita. 

todo el campo. 
sus espesores, siendo lstosmuy potentes en la 
parte oeste y noroeste y dism2nuyendo hacia su 
parte sureste. 

TECTONICA 

La lutrta gris se encuentra dfstrihufda en 
Loa cuerpos de areniscas rarfan en 

En el greadelcampo de Cexro Prieto exfaten 
dos sistemas de fallas: el de Cerro Prfeto, de 
Nmbo noroeste-sureste, que lo forman las fallas. 
de Imperial y de Cerro Prieto, y el denominado 
Volcano, transversal a1 pribero, en el cual se han 
detectado hasta ahora cuatro fallas, t d n d o s e  
como base para esta deteminacfbn la c h a  de la 
lutita gris. 

La falla que se encuentra en el extremo 
oriente del campo, en la parte noreste se le 
estima un desplazaaiento de 200 m y de 240 m en su 
porcian suroeste. Contihuando hacfa el ponfente 
tenemos otra falla cas5 paralela a la anter$or, 
con un desplazamrento de 110 m en su parte norte 
(M-117) y en su extrqo surwste de 55Q '29 @-lU). 
Sfgulendo hacfa el pos2ente tenepgosuna tercepa 
falla tmF&n de rqbo noreste-guroe&e, con 
desplazamEentos de 230 m en sa parte norte y de 
500'm en su parte sur. Estas tres fallas tienen 
su mayor desplazamfento en sus extremos suroeste. 
Y en la cuarta falla, de rumbo noroeste-sureste, 
con un desplazamiento esthado en 100 ID en su 
extremo sureste y de 300 m en su extremo noroeste, 
siendo su mayor desplazamiento inverso a las tres 
fallas antes mencionadas. Estas fallas se 
consideran del tip0 normal. 

partir de la profundidad a la cual se encontrd la 
cima de la lutita gris y no en base a su horizonte 
fndfce. 

Secciones de 10s Sedimentos Consolidados (Fig.10) 

pozos, de rumbo este-oeste, se aprecian fuertes 
cambios en la pendiente. 
atribuyen fallas. 

Estos desplazamientos fueron estimados a ' 

En estas secciones elaboradas a traves de 10s 

A estos cambios se les 
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Los dep6sitos de lutita cafd y lodolita se 
aprecian en 10s cambios de pendiente, suavitando 
en parte a 'estas. 

ZONAS DE CEKENTATES Y DE MINERAL DE EETbOTA' 

identificado cuatro zonas en 10s sedimentos 
consolidados, caracterizadas por el tipo de 
cementante en las areniscas y la presencia de 
mineral de epidota, siendo dichas zonas de menor a 
mayor temperatura: Zona de Carbonato de Calcio, 
Zona de Carbonato de Calcio y S^llice, Zona de 
Transici6n (s'ilice, escaso carbonato y mineral de 
epidota) y Zona de Silice y Epidota (ver Tabla 2). 

Estas temperaturas se han tomado de 10s 
planos de isotermas, elaborados a partir de 
regfstros de temperatura Kuster. 

En el Campo Geotdrmico de Cerro Prieto se han 

E&ta@ ZQW@ grwentan un zoneamfento tanto 
yertscal @ix. 11) come horEzonta1 (Fig. 12). 

Configuraciones de la Zona de Sllice y Epidota 
(Fig. 13) 

La cima de esta zona se encuentra a 1,650 m 
en el pozo M-123 profundlz6ndose hacia el este 
hasta 2,600 m en el Pozo T-364. 

CONCLUSIONES 
1. 
morfologla de fonnas escalonadas descendentes 
hacia el este, las cuales son atriburdas a1 
Tectonismo que presenta la zona de estudio. 

2. 
inclinaciones en la lutita gris se les ha 
considerado como escarpes de falla. 
3. Se detectaron cuatro fallas tdndose c 
base para esta deteminacien,la profundidad 
cual se ha encontrado la c i a  de fa lutita g 
Estas fallas as9 locallzadas concuerdan con las 
zonas que se caracterfzan por el acercamiento de 
sus curvas, lo que reafirma aiin &s la existencra 
de dichas fallas. 

La configuracida de la lutita gris nos d5 una 

Las Lreas que se caracterizan por fuertes 
' 

\ 4. Los dep6sitos de lutita caf6 y lodolita se 
aprecian en 10s carnbios de pendiente, prolongando 

,r 

10s de menor pend2ente.y suavlzando 10s de fuertes -_ 

5. Al parecer las mayores concentraciones 
t6rmicas e s t h  fnthente-relacioixidas con la= 
fallas. 

perforacf6n de lo= 
ar la configuracian 
Se le estima una entre 10s ,pozos 

profundidad de 750 m e n  el pozo M-47 y en el p ~ z 6  
M-49 de 900 m. 

7. Estas configuraciones estarsn sujetas a 
modificaciones a medida que se perforen &s pozos 
en el caqo. 

- 
i 
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Prieto area. 

Figura 1. 
Cerro Prieto. 

Figure 1. 

Columna estratigrhfica del  area de 

( 

c, Stratigraphic column of the Cerro 

Figura 2. 

Figure 2. 
Shale. 

Plano de l a  tima de l a  Lutita GrXs. 

Contour map of the top of the Gray 

I( 

---CURVA DE NlVEL *a-au 
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Figura 3. Plan0 de la c h a  de la Lutita CafB. 

Figure 3. Contour map of the tov of the Coffee- 
Coiored Shale. 

I 
/ 
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. :  

Figura 3a. 
la Lutita Cafe. 

Plan0 de la cima de la Lutita Gris y 

Figure 3a. 
Shale and the Coffee-Colored Shale. 

Contour map of the top of the Gray 
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Figura 4 .  Plan0 de l a  cima de l a  Lodolita. 

Figure 4. 
Coffee-Colored Shales. 

Contour map of the top of the Gray and 

W 
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FOZO GEOTERMICO - CURVA DE NlVEL 

POZO GEOTERMICO 
--- CONTACT0 

XBLgL-IW 

Figura 6 .  Distribucio'n de l a  Lutita Cafg. 

Distribution of Coffee-Colored Shales. 

k; 
Figure 6 .  
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Figura 7. 

Figure 7. 

DistribuciBn de la Lodolita. 

Distribution of the Mudstone. 

LWITAS CAFES V ARENISWS 

0 LUTITAS ERlSES I ARENISCIS A 

CONTACT0 - M L L A  

u=-*u Po20 OEOTERMlMl 

Figura 8. Plan0 geolbgico de s sedimentos con- I 
solidados. 

Figure 8. 
sediments. 

Geologic map of the consolidated ' 

I . 
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Figura 9 .  
que aparecen en l a  Figura 10. 

Mapa tect6nico del area.de Cerro Prieto, indicando las  secciones 

Figure 9 .  
sections shown i n  Figure 10. 

Tectonic map of the Cerro Prieto area indicating the cross 
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Figura 11. 
zonas de dlice y epidota. 

Secci6n transversal mostrando las 

Figure 11. 
epidote zones. 

Cross section showing the silica and 

Figura 12. Plan0 geol6gico mostrando el zonea- 
miento de las zonas de cenentatnes y minerales. 

Figure 12. 
cements and minerals. 

Geologic map showing the zonation of 

40 



Y= T 

SlMBOLO GI A 

PO20 GEOTERMICO 
v 

-1m-CURVA DE NlVEL 

--'- 

41 



Tabla 1. 

Table 1. 

Profundidad de 10s contactos geol6gicos. 

Deptd of the geologic contacts. 

11-3 
M-4 
M-5 
M-6 
M-7 
M-8 
M-9 
M-lo 
M-1 I 
M-13 
M-14 
Y6A 
M-19A 
M-20 
M-21A 
M-25 
M-26 
M-27 
U# 
M-30 
M-31 
M-34 
M-35 
u-36 
M-39 
w2 
N-43 
u14s 
M.46 
y48 
M-50 
M-51 
us3 
u-73 
M-64 
M-90 
M-91 
M-92 
M-93 
M-94 
hm 
M-IO1 
u-lo2 
M-103 
Y104 
&lo5 
M-lo1 
w 
M-110 
Y-114 
M-117 
I-DD 
Yl23 
M-125 
M-IZI 
M-K9 
M-130 
M-I32 
YI-147 
YI-149 
M-150 
M-169 
YI-172 
M-181 
M- 189 
0-473 Q-m 
S -262 
T-328 
T- 348 
T- 364 
T-366 
T-386 
T-388 
H- 2 
NL- I mAN 
E- I 
E-2 
E- 3 
E-4 - 

Tabla 2. 
Cerro Prieto. 

Zonas de cementantes y minerales en 

MINERALES 
Z C C  

z c c s  

Z T  

!50 a 1450 m. 6000 200% 

150.a 25ooC 0 a Is00 m. 

250oc IO a mayor de 480m 

360 m. 
1006 
766 

648 

492 

927 

1044 
1257 
1089 

976 

1299 
1410 
948 

19- 952 
51 
948 

I135 
I128 
540 
I356 
1392 
1113 
732 

1326 
I086 
1036 
1245 
1254 
1341 

1227 
1266 
1284 
1119 
1345 

I&? 

560 
1407 
1710 

1818 
1664 

1422 
I821 

603 
612 
594 

750 m. 
740 

668 
663 

I IO7 

1217 

591 

I926 

2218 

398 m. 
554 
652 
654 

I103 
750 n6 
846 
738 

105 
800 
767 
702 
75 I 

690 
81 I 
799 
798 

1065 

m5 

945 

2127 

54 

1635 

IO84 m. 
806 

iE 
I326 
1812 
1059 

1242 

I191 
555 

1419 

1341 
I166 
I 149 
1293 
1281 
13€S 

I140 
1419 
I IPI 
1318 

1800 

I845 
1899 

I596 
2034 

621 

662 

mm 
441 m. 

696 

696 

972 

lo00 

1s 
1035 

1215 

1443 

I 149 
763 

I245 

492 

1692 

1102n 
8x5 

765 
791 

674 

645 

618 
669 

1071 

I!# 
1233 
1641 
1867 
1290 

1266 

125 I 
600 

1455 

1479 
1320 
1194 
1398 
1350 
1380 

1319 

1% 
I430 
E93 
1614 
6x5 

I821 
2128 
1% 
2004 

1674 
2097 
2431 

651 
654 
BM 
699 

Table 2. Cement and mineral zones at Cerro 
Prieto. 

I ZONA DE 

Y 

I ZSE I 2 0 0 m a m o y a d e ~  60 a 460m. I I 
z c c  - Zona de carbonato de calcio 

ZCCS- Zona de corbonab de colcio y rilice 

Z T  - Zona de tmnricidn 
ZSE - Zona de silicr y apidota 

XBL 822- I855 

XBL822-1851 

42 



b, 

CONFIGURATION OF THE MUDSTONES, GRAY- AND COFFEE-COLORED 
SHALE LITHOLOGIC UNITS, ZONES OF SILICA AND EPIDOTE, AND THEIR ~ 

RELATION TO THE TECTONICS OF THE CERRO PRIETO GEOTHERMAL FIELD 

INTRODUCTL ON these lithological units, we determined the top 
of each one of them, except the granite and 
non-consolidated sediments. 
this process was to classify the drill cuttings 
of 83 wells according to color and fissility. 

Method of Analysis. 

Based on well cuttings, five lithological The first step of 
units have been recognized within the area of what 
is now the Cerro Prieto geothermal field. lhese 
five units show differences in origin, mineralogy, 
grading, color, compaction, etc. 

LITHOLOGY OF THE AREA (Figure 1) The location of the wells were marked 
I on a 1:10,000 horizontal scale map. There we 

Biotite Granite ' 

This rock constitutes the basement of this area. 
It was reached while drilling wells M-3, M-96 and 
S-262. 

Gray Shale 

laminated to massive shales, silty shales 
and siltstones. These show settling structures 
interbedded with feldspar-poor quartz sandstones. 
The well sorted, very fine to coarse, subangular 
to subrounded, white to grayish white sandstones 
predominate. This unit has a dip of loo to 15O. 

Overlying the granitic rocks there are 

From oldest to .the 1itholog- indicated the first occurrences of these litholog- 
ical Units, and by interpolating values between 
wells, contours at 10 m intervals were drawn; 

ical units of the e r r 0  Prieto area are the following: 

ground level was assumed to be zero. 

Gray Shale (Figure 2) 

In the northwestern part of the field a 
high, with closed contours, is observed. The 
contours clearly show two orientations, from 
northwest to southeast and from northeast to 
southwest. 

Cof fee-Colored Shale 

Above the unit just mentioned we find laminated, 
fissile, coffee-colored shales, silty shales and 
siltstones, interbedded with moderately to well 
sorted cream-colored sandstones. This unit is 
not found in all the wells. 

Muds tone 

Resting on the coffee-colored shale, or 
on the gray shale, as the case may be, we find 
coffee-colored silty muds tones interlayered with 
cream-coIored poorly cemente 
sorted sand and sandstones. 

Unconsolidated Sediments 

Above the previously mentioned units we 

The mudstone and the coffee-colored 

find clays, sands and a few gravels. 

shale differ mainly in their fissility. 
difference between the two shale units is in 
their coloration. 

The main 

The sequence here described is not 
. 

always complete throughout the field; the 
mudstone and coffee-colored shale are absent in ' 

some wells (see Table 1). 

CONFIGURATION OF THE LITHOLOGICAL UNITS 
u 

Using the marked differences between 

Northwest-southeast: There are two 
zones with this orientation characterized by 
the closeness of the contour lines. The first 
lies in the west-central portion; it dips 43O 
(95%) to the north, decreasing to a 360 'dip 
(65%) to the south. The second zone, in the 
east-central portion, has a 480 dip (114%). 
The maximum gradients of both zones are toward 
the southeast. 

Northwest-southeast: Contours with 
this orientation show a 580 dip (60x1, with 
their greatest gradient toward the northeast. 
These steep gradients are preceded and followed 
by gentle gradients which increase toward the 
eastern part of the field. The morphology, then, 
is one of gentle slopes interrupted by abrupt 
changes of inclination, resulting in step-like 
shapes descending toward the east. 

Coffee-colored shales (Figure 3) 

This lithological unit presents a high 
in the central part of the field. 
are predominantly oriented in a northeasterly 
direction, with steep. slopes (320). 
north-south lines have a 60 (10%) gradient, 
with gentler slopes in the north-central part. 

Gray and Cof fee-colored Shale (Figure 3-A) 

The contours 

The 

This contour map was prepared taking 
the depths of the top of the coffee-colored shale 
and that of the gray shale in wells where no 
coffee-colored shale was found. Values between1 
wells were interpolated. 

Mudstone (Figure 4) 

The deposition of this unit reduced the 
slopes even more Here the contours strike 
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predominantly northeast, leveling offLand retain- 
ing the morphology in its central portion. 

Consolidated Sediments (Figure 5) 

This map was drawn based on the litholog- 
ical unit on which the unconsolidated Sediments 
rest. In the northwestern portion of the field 
the contour lines do not close with respect to 
the configuration of the gray shale. They are 
also at shallower depths. 

Two trends are observed, one northeast- 
southwest and another northwest-southeast, 
the latter lying farther north. The close 
spacing of the contours that indicated abrupt 
changes of slope in the gray shale are still 
noticeable here. 

The configuration of the consolidated 
sediments is very similar to that of the gray 
shale. 
and the steepest slopes are reduced by the 
presence of the mudstone and coffee-colored shale 
units, thus reflecting the morphology of the gray 
shale. 

The gentlest slopes are now more elongated, 
. 

GEOLOGY 

Method of Analysis 

Values obtained from the analysis of 
drill cuttings were interpolated between wells, 
taking into account the thickness of the coffee- 
colored shale and of the mudstone, with the 
configuration of either the gray shale or the 
coffee-colored shale, as the case may be, serving 
as a mold. In this way the occurrence of the 
coffee-colored shale and of the mudstone was 
defined. 

Coffee-colored Shale (Figure 6 )  

This lithological unit is widely 
distributed in the north-central part of the 
field and in the southeast quadrant. It is less 
common in the southwestern quadrant. In the 
north-central part of the field, its thickness 
increases to the north, reaching its maximum 
toward well M-172. In the eastern part of the 
field its thickness increases toward the east. 

Mudstone (Figure 7 )  

This unit is most widely distributed in 
the east-central part of the field, and is less 
common in the western part. 

Geological Map (Figure 8 )  

In the eastern part of the field, 
bodies of coffee-colored shales seem to be 
bhnd by the northeast-southwest faults (in 
the far eastern part of the field) and by the 
northwest-southeast fault. These bodies are 
found most commonly in the area of greatest 
thickness and greatest lithological change within 
the unconsolidated sediments. The same occurs 
with the mudstone bodies. 

The gray shale is distributed throughout 
the field. 
being very thick in the western and northwestern 
part, and thinning towards the southeast. 

The sandstone bodies vary in thickness, 

TECTONICS ’ 

In the area of the Cerro Prieto field 
there are two fault systems: 
system, which strikes northwest-southeast, formed 
by the Imperial and the Cerro Prieto faults; and 
the Volcano system, running transverse to the 
first, in which four faults have been recognized 
to date, based on the configuration of the top 
of the gray shale. 

the Cerro Prieto 

lhe displacements of the fault located 
in the eastern end of the field are estimated to 
be 200 m in its northeastern portion and 240 m in 
its southwestern portion. To the west we find 
another fault, almost parallel to the one just 
described, with 110 m of displacement in its 
northern portion (well M-117) and 550 m in its 
far southwestern portion (well M-101). Further 
to the west we find a third fault, also striking 
northeast-southwest, with 230 m displacement in 
its northern part and 500 m in its southern part. 
All three faults have their largest displacement 
in their southwestern portions. The fourth 
fault, striking northwest-southeast, has an 
estimated displacement of 100 m in its far 
southeastern portion and 300 m in its far north- 
western portion. 
displacement is the opposite of the three faults 
mentioned above. These faults are considered to 
be normal. 

The location of its greatest 

These displacements were estimated on 
the basis of the depths of the top of the gray 
shale, and not on the basis of its marker horizon. 

Cross-sections of the consolidated sediments 
(Figure 10) 

These east-west cross-sections con- 
structed through the wells show large changes in 
slope, which are attributed to faulting. 

The cof fee-colored shale and mudstone 
bodies are identified by changes in slope, and 
are partly responsible for reducing these slopes. 

CEMENT AND EPIDOTE ZONE3 

Four zones have been identified in the 
consolidated sediments at Cerro Prieto according 
to the type of cement in the sandstones and the 
presence of the mineral epidote. From lower to 
higher temperature, these zones are: 1) Calcium 
carbonate zone; 2) Calcium carbonate and silica 
zone; 3) Transition zone (silica, and carbonate- 
scarce and epidote); 4) Silica and epidote zone 
(see Table 2) .  

The temperatures were taken from 
isotherm maps based on Kuster temperature 
logs. 
horizontal zonations (see Figures 11 and 12). 

These zones have vertical as well as 
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Configuration of the  s i l ica  and epidote  zone 
(Figure 13) ' 2600 m i n  w e l l  T-364. 

depth i n  well M-123. To the  east it  deepens t o  

The top  of t h i s  zone is found at  1650 m u depth i n  well M-123. To the  eas t  it deepens t o  
2600 m i n  well T-364. 

These displacements were estimated on 
the bas i s  of the  depths of the  top of t he  gray 
sha le ,  and not on the  bas i s  of i t s  marker horizon. 

Cross-sections of the  consolidated sediments 
(Figure 10) 

These east-west  cross-sections con- 
s t ruc ted  through the wells show l a rge  changes in 
slope, which a re  a t t r i bu ted  t o  fau l t ing .  

bodies a re  iden t i f i ed  by changes i n  slope, and 
a r e  pa r t ly  responsible f o r  reducing these slopes. 

The coffee-colored shale  and mudstone 

CEMENT AND EPIDOTE ZONES 

Four zones have been ident i f ied  i n  the 
consolidated sediments a t  Cerro P r i e t o  according 
t o  the  type of cement i n  the  sandstones and the 
presence of t he  mineral epidote. From lower t o  

carbonate zone; 2) Calcium carbonate and s i l i c a  
zone; 3) Trans i t ion  zone ( s i l i c a ,  and carbonate- 
poor and epidote); 4)  S i l i c a  and epidote  zone 
( see  Table 2) .  

- higher temperature, these zones are: 1 )  Calcium 

The temperatures were taken from 
isotherm maps based on Kuster temperature 
logs. 
hor izonta l  zonations (see Figures 11 and 12). 

These zones have v e r t i c a l  as w e l l  as 

Configuration of the  s i l i c a  and epidote  zone 
(Figure 13) 

The top of t h i s  zone is found at 1650 m 

CONCLUSIONS 

1. The configuration of the  gray shale  has a 
s tep- l ike morphology, dropping t o  the  east. 
These "steps" are a t t r i bu ted  t o  the  tectonism of 
the  area. 

2. 
gray shale  have been considered t o  be f a u l t  
escarpments. 

3. Four f a u l t s  were detected,  based on the  depth 
t o  the  top of the  gray shale. 
coincide with the  zones character ized by c lose ly  
spaced contour l ines .  
the  exis tence of these f a u l t s .  

4. The coffee-colored sha le  and mudstone bodies 
are recognized by the  changes of s lope,  extending 
the  area of lesser slopes, and reducing those of 
s teeper  ones. 

5. It seems tha t  the  higher temperature zones 
a re  int imately r e l a t ed  t o  the  f a u l t s .  

6. The configurat ion of the  gray shale  between 
wells 0-473 and M-101 may change depending on the  
depths a t  which wells M-47 and M-49 in t e rcep t  t he  
top  of t h i s  formation. 
estimated at 750 m fo r  w e l l  M-47, and 900 m f o r  
w e l l  M-49. 

7. 
more wel ls  are d r i l l e d  i n  the  f i e ld .  

The areas  character ized by s teep  d ips  i n  the  

These f a u l t s  

This agreement confirms 

These depths have been 

These configurat ions are subjec t  t o  change as 
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