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HISTORIA GEOLOGICA Y TECNONISMO

La historia geoldgica, antes del Paleozdico y
durante este, es poco conocida. Se cree que duran-
te el Paleozéico Superior fueron erosionadas y de-

formadas las rocas del geosinclinal de Guatemala,
ampliando el 4rea de la plataforma que se extendia
del norte. Posiblemente por movimientos post-oro-
génicos consecuentes, se¢ formaron las islas al sur
del mismo geosinclinal (Fig. No. 1). También se
deposité, discordantemente, una secuencia de
rocas clédsticas durante el Pensilvdnico Superior
seguida por rocas carbondticas del Pérmico Infe-
rior (Grupo Santa Rosa).

Las rocas del Paleozdico Superior han sido
interpretadas por Dengo y Bonennberger (1967)
como una cufia cldstica; es decir, como una fase
de sedimentacion que siguié al metamorfismo de
las rocas del geosinclinal (Orogénesis del Paleozdi-
¢co Superior).

Después de la sedimentacion del Pérmico tanto
las rocas originales del geosinclinal como de la
cufia cl4stica, fueron severamente plegadas y
afalladas cormrespondiendo esta deformacion con la
orogendsis Apalachina. La tnicaintrusion que ha
sido fechada es la de Bladen en los Montes Mayas
de Belice que parecen ser del Pérmico Medio y
anterior al Cretdcico.

A finales del Palcozdico antiguo y posiblemen-
te en el Trfasico se dio el horst de Villa Hermosa
en México que, como veremos mds tarde, sirvid
‘a las eras posteriores, como lugar que permitio la

formaci6n de bancos arrecifales de grandes depési-
tos de petréleo. (Fig. No. 2).

La Orogénesis que se inicio en el Pérmico dio
fin al Paleozoico.

Manifestaciones de esta orogénesis fueron
plegamientos en las zonas méviles especialmente
aquellas en medio de dos plataformas. Alli la
seccion Paleozdica sufrié un leve metamorfismo
asi como intrusiones graniticas. El levantamiento
general de zonas moviles como de las plataformas
y cratones adyacentes tuvo lugar después de la
actividad orogénica.

Durante el Tridsico ocurrieron dos fendmenos:
erosion y fallamiento. El primero, se inici6 durante
el Tridsico temprano y medio, exponiendo la ma-
yor parte de las dreas compuestas por corteza
continental, El segundo, se inicié durante el
Tridsico tardfo y continué hasta el inicio del Jurd-
sica,

La Sedimentacion ocurrié en grdbenes y semi-
grabenes en el drea continental.

Los movimientos tectOnicos cesaron al iniciarse
el Jurdsico v la erosién comenzd su ataque a las
montafias excepcionalmente altas. Al principio
del Jurdsico tardfo, las condiciones marinas se
hacen presentes en las mdrgenes continentales
del Golfo de México v el oeste de Sur América.
Posteriormente el Golfo de México inicia hundi-
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miento constante con predominio de condicio-
nes marinas; resultado de lo anterior, es el inicio
de un nuevo ciclo ortogeosinclinal en la regidn
Caribe-Golfo de México que tiene lugar hasta
mediados del Eoceno. En general, las rocas del
Tridsico y Jurdsico inferior 2 medio, no constitu-
yen objetivosgenerales para exploracion petrolera.
Sin embargo las rocas del Jurdsico Superior si
constituyen un buen objetivo especialmente alrede-
dor del Golfo de México. Esto es consecuencia
de una mayor estabilidad tectdnica.

También ocurrieron depdsitos de sal (Tridsicos
v Jurdsicos) que crearon domos salinos producto-
res de petrdleo v gas. Esta sal lubricd los cabalga-
' mientos, especialmente en la Cuenca Chapayal
Como por gjemplo tenemos los depositos de sal
que dieron origen a las estructuras del sur de esta
Cuenca en los campos petroliferos de Rubelsanto
vy Tortugas. Al este de estos campos se puede
inferir observaciones estructurales y posiblemente
podrfamos encontrar el mismo fendmeno en los
anticlinales al norte de Quinché y Huehuetenango.

Al final del Tridsico y Jurdsico inferior hubo
una sucesion de capas rojas intercaladas con rocas
volcdnicas. En el sur de México y en Guatemala no
se encuentran secciones equivalentes, excepto en
el drea de Trinitaria en el Estado de Chiapas,
México.

A finales del Jurdsico superior, la peninsula de
Yucatdn estaba parcialmente expuesta; durante
el Cretdcico, las montafias Mayas ya estaban
emergentes, la bahfa de Amatigue, a principios
del Cretécico, era una drea de deposicién salobre
v de sedimentos de sabkha,

En el pozo de Manabique 1-C, el Cretécio re-
vela ambientes de baja energia. Yucatan, Belice,
Guatemala v Costa Afueraen Guatemala, com-
prendian un filén de roca evaporitica poco pro-
funda. La penfnsula de Yucatdn, a principios del

Cretdcico, estaba parcialmente expuesta y se
convirtié en un Iugar de deposicidon de carbonatos
marinos reducidos y evaporitas, En el sureste
estaba emergente Honduras. Uno de los factores
interesantes de esta era fue la deposicion de una
de las secciones evaporfticas mds grandes que
se conozcan en el mundo (probablemente excede
los 20,000 pies de espesor). En Rubelsanto, encon-
tramos que la roca sello es de anhidritas de 15 a 20
pies de espesor sobre los carbonatos, revelando asf.
esta serie una secuencia evaporitica entremezclada
con carbonatos. (Fig. No. 3) :

Aspectos v rasgos geoldgicos mds importantes
de la Republica de Guatemala

Los rasgos tecténicos mds importantes en Gua-
temala incluyen la plataforma de Yucatdn al norte
del Petén, al sur de la cual el Arco de la Libertad
atraviesa con su estructura anticlinal, el departa-
mento del Petén, que se pierde en direccion oeste
en México. HEste arco sirvié como barrera estructu-
ral protectora a todos los esfuerzos tettonicos pro-
venientes del sur y sureste aue se manifiestan en
el borde sur de la cuenca de Chapayal (Fig. No. 4)

Mds hacia el sur, encontramos la Sierra Madre;
nucleo del geoanticlinal centroamericano con rocas
Paleozodicas v una serie de afloramientos gue in-
cluyen una variedad de eras mds recientes y posi-
blemente pre-Palewzoicas.

Esta cadena montafiosa, sirvio como factor
estructural que controlé en parte los movimientos
orogénicos y la distribucidén de esfuerzos en las
capas sedimentarias del Terciario en la Cuenca de
Chapayal. Mds al sur vemos la planicie costera
progradacional de origen Terciario y Cuaternario
manifestdndose allf claramente la actividad volcd-
nica en esas eras.

También al noreste vemos las montafias Mayas
interrumpiendo las rocas sedimentarias del Tercia-
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Elementos Tectdnicos mas i

rio v limitando en parte la ensenada Sarstin, la
depresion Sarstdn v la ensenada de Amatique-
depresion Barlette, al encontrarse geograficamente
al norte de las montafias plegadas del centro del
pafs (Fig. No. 4)

En la Repuiblica de Guatemala se distingue, al
observar un mapa geolodgico (Fig. No. 5), que las
rocas estdn distribuidas homogeneamente siguiendo
la historia geologica: Al norte tenemos depdsitos
Terciarios v Cuaternarios con algunos afloramien-

mportantes de Guatemala.

tos del Cretacioo.En la parte montafiosa central
v en las montafias Mayas, encontramos rocas
Paleozoicas y algunas otras de edades mds antiguas.
Posiblemente al sur de este arco montafioso y de
las fallas que atraviesan el pafs, encontramos dep6-
sitos mds recientes del Terciario y Cuatemnario,
provenientes de actividad volcdnica y producto
de la erosion de rocas mds antiguas; por dltimo,
al sur, en el océano Pacifico estd ubicada una
zona de subduccién que crea una fosa profunda
mar abierto (Fig. No. 5).
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Las cuencas sedimentarias en Guatemala
y su potencial petrolero

Existen caracterfsticas indispensables para la
generacion de petrdleo en cualquier parte del
mundo vy as{ mismo, subsecuentemente, hay que
agregar otros factores para que se den las condicio-
nes de una acumulacién comercial.

L.a teorfa orgdnica de la generacion del petrdleo
dice que Ia materia principal que dio origen al pe-
tréleo fue una gran cantidad de plantas microsco-
picas v pequefias formas de vida animal que llega-
ron al mar por medic de los rfos con lodos y sedi-

mentos, v que a través del tiempo v por medio de
procesos de presidon, temperatura y reacciones
quimicas causaron que esos desechos orgdnicos se
transformaran en hidrocarburos posteriormente.

El 4rea donde se forma o se acumula petréleo
0 gas debe tener suficiente permeabilidad para que
existan migraciones, permitiendo asi acumulacio-
nes en las distintas trampas impermeables.

Durante la generacion del petrdleo es necesario
que la roca sea capaz de retenerlo permitiéndose
que este legue al grado de madurez necesario y

Figura N° 6

AT ' &

-u.“..b

%g_

Arctic  Circle

), )

III/ ifirse

/7////.

] Troplc of Cancer '.

Tropic of  Capricorn

4

Antarctic Circle

’ /ﬁ

Zonas con mayor abundancia de arrecifes de coral en nuestros dias {se-

gun Schwarzbach 1961).

Organi zaci 6n Lati noaneri cana de Eneraqi a



crear grandes cantidades indispensables para un
reservorio comercial. Condiciones de temperatura,
presion y factores de permeabilidad y porosidad
son indispensables en estos casos.

En Guatemala, en la formacion Cobdn C, todas
estas condiciones se dieron v estdn entre las zonas
tfpicas productoras en las Cuencas del Petén.
Allf 1a formacién Cobdn (Cretdcico) en su fase in-
termedia con anhijdritas intercaladas de niveles de
dolomfas y calizas, es la zona que en la acinalidad
estd produciendo el petrdleo de los campos petro-
leros del 4rea de Rubelsanto.

Mis abajo en el Jurdsico fambién hay forma-
ciones con potencial para producir hidrocarburos
como el caso de la formacién Macal (Paleozdico
Superior) v los niveles bajos de Todos Santos
(Jurdsico).

Existen también ambientes caracterfsticos que
permiten Ia formacién de reservorios ideales; el
caso de los arrecifes es un buen ejemplo. En Gua-
temala a través de las épocas generadoras de petro-
leo y las posteriores se dieron latitudes que pudie-
ron haber permitido la formacién de estos ambien-
tales siempre y cuando el iectonismo lo haya peoni-
tido. En la Fig. No. 6, vemos la distribucion de
arrecifes de coral en nuestros dias. Un arrecife de
coral necesita temperaturas gue se mantengan por
encima de los 210C;esto lo limifa teoricamente a
un drea aproximadamente entre 300N y 3008 de
latitud. (Fig. No. 6).En base a los modelos compila-
dos por Habicht (1979) se puede ver que Guatema-
la, ha estado en este rango, lo cual nos deja abierta
la puerta de tener arrecifes de coral presentes en
las 4reas en donde las condiciones geograﬁcas o
permitieran, (Fig. No. 7).

CUENCAS SEDIMENTARIAS

Las cuencas sedimentarias en Guatemala son
las siguientes:

1— Cuenca d¢ Chapayal
2— Cuenca de Amatique

Ademds encontramos otros puntos de interés
que son:

3— Plataforma de Yucatdn
4— Area del Pacifico (Fig. No. 8)
1— Cuenca de Chapayal:

Esta cuenca de origen Mezosodico-Cenozdico
produce petréleo comercial de los horizontes de
la formacién Cobdn (Cretdcico) aproximadamente
de 5,000 BPD a 10,000 BPD con reservas de
31.46 x 106 barriles en sitio. El tipo de control
de trampa en esta cuenca es una mezcla de com-
presiones y fensiones estructurales as! como de
la migracién de capas de sal de niveles mds bajos
creando asf los tfpicos anticlinales asiméiricos
de esa drea en donde las fallas de cabalgamiento
son tan conocidas.

Posiblemente los depdsitos de sal que se depo-
sitaron en México en el Jurdsico se extienden en
Guatemala y esto ha creado las estructuras carac-
teristicas de esta cuenca, donde los pozos de
Rubelsanto ¥ Tortugas son un gjemplo de los do-
mos salinos causados por la migracién de la sal
a las capas superiores en busca de estabilidad,
implicando asf{ una fracturacion vy porosidad
secundaria en los carbonatos,

En esta cuenca tenemos aproximadamente de
40 a 50 estructuras; hasta el momento se ha perfo-
rado aproximadamente 45 pozos,de los cuales la
mayorfa han tenido manifestaciones de petréleo
en diferentes intervalos. De elios, hay 10 pozos
productores de petrdleo, 11 abandonos, 6 secos,
3 de inyeccion de agua, vy el resto han sido tapa-
dos o abandonados por diferentes circunstancias.

Si analizamos la cantidad de estructuras en esta
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- cuenca, tamaiio v numero de ellas que han
sido perforadas, nos damos cuenta que s6lo un
porcentaje mfnimo de estas han sido estudiadas
por perforacion directa.

Las probabilidades de que exista petrdleo en
esta cuenca son altas y aumentan cada dia mds
en que conocemos los aspectos vy los procesos
de deposicion de esta drea.

2— Cuenca de Amatique:

En esta cuenca, al sureste del pafs, existieron rocas
generadoras y condiciones favorables para la gene-
racion de hidrocarburos. El drea es particularmente
interesante desde el punto de vista de que pudieron
haber existido arrecifes en el pasado junto con va-
rias estructuras favorables las cuales han sido esca-
samente perforadas.

Solo un pozo, El Manabique C., ha sido perfo-
rado v dio con capas del Permiano a una profundi-
dad total de 4,230 mts. A mds de 2,096 mts. deba-
jo de la Caliza Cobdn de edadCretécica inferior a
media, se encontré petroleo en fracturas, pero
el pozo nunca se sometid a pruebas del contenido
de la formacion debido a problemas técnicos y

el pozo fue abandonado. Segun Meyerhoff (1980)
la localizacion del pozo fue incorrecta pues fue
jocalizado a un lado de la cresta anticlinal, vy
ademds opind que la cuenca de Amatique tiene
un buen potencial por su localizacién y caracteris-
ticas propias.

" 3- Plataforma de Yucatdn:

En la Plataforma de Yucatdn vemos un ambien-

te tofalmente distinto al que observamos al sur

en Chapayal ya gue no existen cambios en el re-
lieve y nos encontramos con depésitos de sabkha
con grandes depositos evaporiticos con presencia
de diferentes tramos con una porosidad primaria
mayor v mejor desarrollada,

Vemos aquf ambientes supramareales en donde
normalmente ocurre una mayor dolomitizacion
que origina una mayor porosidad secundaria corres-
pondiente. Asf se puede predecir que los tramos
de roca almacén se deben a porosidad desarrolla-
da y no a fracturacién como en el caso de la Cuen-
ca Chapayat.

Otro aspecto interesante de esta drea es la pre-
sencia de trampas estatigrdficas que son de gran
extension pues no estuvo sometida a tanto esfuerzo
estructural.

S6lo 6 perforaciones se han hecho en esta
drea de las cuales una es productora de petréleo
con una produccion aproximada de 3,000 barriles
al dfa, las demds tuvieron manifestaciones de
petréleo en diferentes intervalos.

Se especula que existen de 15 a 20 estructuras
pequefias y medianas, ademis de mayores estiuctu-
ras regionales de cientos de kiloémetros, las cuales
han sido escasamente estudiadas.

4— Area del Pacffico:

El 4rea menos estudiada en Guatemala es la del
Pacifico ya que la actividad volcdnica Terciaria y
Cuaternaria fue intensa; sin embargo mds al sur y
costa afuera existen estructuras atractivas que
podrfan ser productoras de petréleo. Reciente-
mente expediciones cient{ficas estudiaron el
tectonismo de las placas, v encontraron clatratos
(gas) en el lecho marino,lo cual ademds de tener
un valor cientffico, debido a su espesor tan grande,
nos inceniiva a pensar que en capas mds profun-
das puedan existir hidrocarburos, ya que en adhe-
sién a esto, existen estructuras atractivas y grandes
incrementando esto el potencial del drea.

Hay que agregar también que en el centro del
departamento del Petén al oeste,y a lo largo de
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Fis. No. 8
Cuencas y puntos potenciales petroleros en Guatemala.

la frontera con México hay estructuras anticlinales
con informacidn bastante alentadora sobre pozos
con indicios de petréleo.

En general Ias cuencas petroleras de Guatemala
son bastante atractivas desde el punto de vista pe-
trolero, ya que el petréleoc ha sido descubierto vy Fig. No. 9
se estd produciendo actualmente en cantidades Cuencas Petroleras de América.
comerciales. Guatemala todavfa estd en su infancia
petrolera y cada perforacién ha servido para ir
acumulando mds y mds informacidén vy seguir a-
prendiendo del potencial en el subsuelo nacional.
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DIMENTARY BASINS AND THE OIL

Carlos Paiz Ramfrez
Jaime Rodriguez

Department of Technical Services and Investigations
Secretariat of Mining, Hydrocarbons and Nuclear Energy

GEOLOGICAL AND TECTONIC HISTORY
Little is known about the country’s geological
history prior to and during the Paleozoic. It is

thought that during the Upper Paleozoic the
geosynclinal rocks of Guatemala were eroded and
deformed, thus broadening the area of the plat-
form that extended from the north. Also, it is
possible that the resulting post-orogenic movements
formed the islands south of this geosyncline. (See
Figure 1.) There also occurred discordant deposits
of a sequence of clastic rocks during the Upper
Pensylvanian, followed by carbonate rocks in the
Lower Permian (Santa Rosa Group).

The rocks from the Upper Palcozoic have
been interpreted by Dengo and Bonenberger
(1976) as a clastic wedge, ie., as a phase of se-
dimentation that followed on the metamorphism
of the geosynclinal rocks(Upper Paleozoic crogeny).

After the Permian sedimentation, both the
original geosynclinal rocks as well as the clastic
wedge were severely folded and faulted; this defor-
mation corresponded to the Appalachian orogeny.
The only intrusion that has been dated is the
Bladen Infrusion, in the Mayas Hills of Belize,
which seems to be from the Middle Permian,
prior to the Cretaceous.

At the end of the Old Paleozoic, and possibly
in the Triassic, the Villa Hermosa horst was created
in Mexico; and, as we ~ will see¢ later, in subsequent
eras it provided a place for the formation of reef-
like banks with large oil deposits (Figure 2).

The orogeny that began in the Permian ended
the Paleozoic period, and its manifestations included
folding in the zones in movement, especially be-
tween platforms. There the Paleczoic section
underwent a slight metamorphism, as well as
granitic intrusions. A general rise of the moving
zones and the platforms and adjacent craters took
place after the orogenic activity.

During the Triassic two phenomena occurred:
erosion and faulting, The former began during
the Farly and Middle Triassic and exposed most
of the areas comprised by the continental crust.
The latter began during the Late Triassic and
continued until the beginning of the Jurassic.
Sedimentation occurred in grabens and semi-
grabens o the land areas.

Tectonic movements ceased at the beginning
of the Jurassic and erosion began {fo attack the
very high mountains. At the beginning of the
Late Jurassic, marine conditions emerged along the
continental shelves of the Gulf of Mexico and
western South America. Later on, the Gulf of
Mexico started to sink constantly and marine
conditions predominated. This gave rise {0 a new
orthogeosynclinal cycle in the Caribbean-Gulf
of Mexico region, which lasted uniil the middle
of the Eocene. In general, the Triassic and Lower
and Middle Jurassic rocks do 1fiot constitute
major objectives for oil explorations. Nevertheless,
the Upper Jurassic rocks have proved to be a good
objective, especially around the Gulif of Mexico,
as a consequence of the greater tectonic stability.
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Sait deposits also occurred during the Triassic
and Jurassic periods, and these created oil—-and
gas—producing saline domes. The salt lubricated
the overlapping or folding, especially in the Chapayal
Basin. Here we can cite the example of the salt
deposits that originated the southern structures of
this Basin, in the oil fields of Rubelsanto and
Tortugas. Also, to the east of these fields, structural
characteristics can be inferred; and we could
possibly find the same phenomenon in the anticlines
north of Quinché and Huehuetenango.

At the end of the Triassic and Lower Jurassic,
there was a succession of red layers intercalated
with volcanic rocks. In southern Mexico and
Guatemala, equivalent sections cannot be found
except in the area of Trinitaria, in the state of
Chiapas.

At the end of the Upper Jurassic, the Yucatan
Peninsula was partially exposed; during the
Cretaceous the Mayas mountains were already

emerging and the Amatique Bay, at the beginning .

of this same period, was an area of salt-contaminated
deposits and sabkha sediments.

In the well Manabigue 1-C, the Cretaceous
gave rise to low-energy environments. The Yucatan,
Belize and Guatemala {onshore and offshore)
included a layer of shallow evaporitic rock. At the
beginning of the Cretaceous, the Yucatan Peninsula
was partially exposed and it became a deposit for
reduced marine carbonates and evaporites. To
the southeast Honduras was emerging. One of
the interesting factors in the events of this era
was the deposit of one of the world’s largest
known evaporitic sections (it is probably maore
than 20,000 feet thick). In Rubelsanto, the cap
rock is composed of 15 to 20 feet of anhydrites
above the carbonates. This series constitutes an
evaporitic sequence mixed with carbonates
(Figure 3).

The Most Important Geological Features
of the Republic of Guatemala

The most important tectonic features of
Guatemala include the Yucatan Plaiform north of
the Petén, south of which the Arco de la Libertad
(Liberty Arch) cuts across the department of
Petén with an anticlinal structure which is lost
as it extends westward into Mexico. This arch
served as structural protection against all of the
tectonic stress from the south and southeast,
which was manifested along the southern border
of the Chayapal Basin (Figure 4).

Farther south, we find the Sierra Madre, the
nucleus of the Central American geoanticline,
with Paleozoic rocks and a series of outcrops
that include a variety of more recent, and possibly
Pre-Paleozoic, periods.

This mountain chain provided the structural
factor that partly controlied the orogenic movements
and the distribution of stress in the sedimentary
layers of the Tertiary in the Chapayal Basin. Still
farther south, we see the progradational coastal
plain of Tertiary and Quaternary origin, where the
volecanic activity of these eras is clearly manifested.

Also, to the northeast, the Mayas mountains
interrupt the sedimentary rocks of the Tertiary
and partially limit the Sarstin inlet, the Sarstiin
Depression and the Amatique inlet —Barrlett
Depression. Geographically, they are found north
of the folded mountains in the middle of the
country (Figure 4).

From a geological map of the Republic of
Guatemala (Figure 5), it can be seen that the
rocks are distributed uniformly in keeping with-
the nation’s geological history: to the north, we.
have Tertiary and Quaternary deposits, with some:
Cretaceous oufcrops; in the central mountainous:
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THE MOST IMPORTANT TECTONIC ELEMENTS OF GUATEMALA

arcas and in the Mayas mountains, we find Paleozoic
and other, even older rocks. Possibly south of this
mountain arch and the faults which traverse the
country, we find more recent Tertiary and
Quaternary deposits derived from volcanic activity
and the erosion of older rocks. Finally, south of
the Pacific Ocean, there is a subduction zone
which creates a deep offshore depression.(Fig. 5)

The Oil Potential of the Sedimentary
Basins of Guatemala

There exist indispensable conditions for the
generation of petroleum anywhere in the world:
and, subsequently, still other factors which are
necessary to assure commercial accumulations
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be oil producers. Recently, scientific missions,
studying the tectonics of the plates, found clatrates
(gas). The ocean floor, in addition to its scientific
value due to its notable thickness, would  also
lead us to believe that there could be hydrocarbons
in deeper layers. Furthermore, there do exist
other large, aftractive structures that have already
increased the potential of this area.

It should also be noted that in the center of
the department of E! Pefén and to the west,
along the border with Mexico, there are anticlinal
structures; and encouraging information is available,

including evidence of petroleum in wells already
drilled.

In general, the oil basing of Guatemala are
quite attractive since discoveries have already been
made and oil is currently being produced in com-
mercial quantities. The petroleum industry of
Guatemala is still in its infancy; and so, each well
drilled has served fo accumulate more and more
information in an on-going learning process related -
to national subsurface areas.
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The organic theory of oil generation tells us
that the principal material from which oil derived
was a large quantity of microscopic plants and
small forms of animal life which arrived in the
sea by means of rivers, along with mud and other
sediments. Cver {ime and by means of pressure,
temperature and chemical reactions, these organic
wastes were eventually fransformed into hydro-
carbons.

The area where petroleum or gas is formed or
accumulated must have sufficient permeability so
that migration can exist, to allow accumulations
{0 develop in the impermeable traps.

During the generation of petroleum, it is
necessary for the rock to be capable of retaining
it until it has reached the necessary degree of
maturity and has created the large quantities
required for a commercial reservoir. Pressure,
temperature, and permeability and porosity factors
are indispensable conditions for these cases.

In Guatemala, in the Cobédn C. Formation, all
of these conditions were present, and it figures
among the typical production areas of the Petén
Basins. There, the Cobdn Formation (Cretaceous),
in its intermediate phase, with anhydrites intercalated
among layers of dolomites and limestones, constitutes
the area in which oil is currently being produced
for oit fields in the Rubelsanto region.

- Further along in the Jurassic, there are formations
with a potential for producing hydrocarbons, as in
the case of the Macal Formation (Upper Paleozoic)
angd the low levels of Todos Santos (Jurassic).

There are also characteristic environments
‘which permit the formation of ideal reservoirs,
the case of reefs being a good example. In Guate-
mala, down through the oil-generating eras and
later on, there were latitudes that could have
permitted the formation of such reservoirs, as

long as tectonistn was also favorable. Figure 6
shows the distribution of coral reefs in our time.
A coral reef needs femperatures that remain
above 219C, which theoretically limits them fo
areas falling between 300 latitude north and
300 latitude south, On the basis of models compiled
by Habicht (1979), it can be seen (Figure 7) that
Guatemala is included in this range, which makes
it possible for coral reefs to be present in those
areas whose geological conditions would allow
them.

SEDIMENTARY BASINS
The sedimentary basins of Guatemala are:

1— Chapayal Basin and
2— Amatique Basin

and other points of interest are:

3— Yucatan Platform and
4— the Pacific area.

(See Figure 8.}

1— Chapayal Basin:

This basin of Mesozoic-Cenozoic origin produces
commercial petroleum from the layers of the Cobdn
Formation, amounting to some 9,000 to 10,000
barrels per day with reserves of 31.46 x 106
barrels in situ. The type of trap control in this
basin is a mixture of structural stress and compression,
with the migration of salt layers from beneath,
to create the typical assymetrical anticlines of
this area where overlapping faults are so well
known. '

It is possible that the salt deposits created in
Mexico during the Jurassic exiended into Guate-
mala and gave rise to the structures that are charac-
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teristic of this basin, where the Rubelsanto and
Tortugas wells are examples of the saline domes
caused by the migration of the salf to higher layers
in the search for stability, thus implying fracturing
and secondary porosity in the carbonates.

In this basin we have approximately 40 to 50
siructures. So far, approximately 45 wells have
been drilled, most of which have had petroleum
manifestations at different intervals. There are
10 production welis; 11 have been abandoned,
6 are apparently dry holes, 3 are water injection
wells and the rest have either been phigged or
abandoned for different r'easons.

If we analyze the quantity of structures in
this basin, their size and the number drilled, we
realize that only a minimal part has been studied
by means of direct drilling.

The probabilities of oil existing in this basin
are quite high, and they increase every day, as we
learn more about deposit processes in this area.

2 Amatigue Basin:

In this basin, in the southeastern part of the
country, there also existed hydrocarbon-generating
rocks and favorable conditions. This area proves
particularly interesting from the standpoint that
reefs could have existed in the past, as well as
several other favorable structures which have been
only slightly drilled.

Only one well (El Manabigue C.) has been
drilled, and it went as far as the Permian layers,
for a total depth of 4,230 meters. More than
2,096 meters below the Cobdn Limestones (Lower
to Middle Cretaceous) oil was discovered in
fractures; but the well was never subjected to
tests on the contents of the formation, due fo
technical problems, and it was finally abandoned.

According to Meyerhoff (1980), the well was
poorly situated, to one side of the anticlinal
crest. He is of the opinion that the Amatique Basin
has good potential due to its location and charac-
teristics.

3 Yucatan Platform:

In the Yucatan Platform we see a totally
different environment from that observed farther
south in the Chapayal. Here there is no change
of relief and there are sabkha deposits with large
amounts of evaporitic material and various sections
with a greater, better developed primary porosity.

We also see supramarine media where more
dolomization usually occurs, resulting in greater
secondary porosity. Thus it can be predicted that
the reservoir rock sections are due to the degree
of poresity developed and not to fracturing, as
in the case of the Chapayval Basin. -

Another interesting aspect of this area is the
presence of extensive stratigraphic traps, since the
area was not subject to as much structural stress.

Only six boreholes have been drilied in this
area. One is an oil producer, with an approximate
ouiput of 3,000 barrels per day; the others showed
petroleum manifestations at different intervals.

It is speculated that there are 15 to 20 small
and medium-sized structures, in addition to larger
regional structures covering hundreds of kilometers;
but these have barely been studied.

4 Pacific Area

This is the least studied area of Guatemala
given that Tertiary and Quaternary volcanic
activity was intense. Nevertheless, farther south
there are atftractive offshore structures that could
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Figure 8
BASINS AND POTENTIAL OIL-BEARING AREAS
IN GUATEMALA

be oil producers. Recently, scientific missions,
studing the tectonics of the plates, found clatrates
(zas). The ocean floor, in addition to its scientific
valie due to its notable thickness, would also lead
us to believe that there could be hydrocarbons
in deeper layers. Furthermore, there do exist
other large, attractive structures that have already
increased the potential of this area.

It should also be noted that in the center of
the department of El Petén and to the west, along
the border with Mexico, there are anticlinal
structures; and encouraging information is available,
including evidence of petroleum in wells already
drifled.

Figure 9
OIL—-BEARING BASINS OF AMERICA

In general, the oil basins of Guatemala are
quite atiractive since discoveries have already been
made and oil is currently being produced in com-
mercial quantities. (Figure 9). The petroleum
industry of Guatemala is still in its infancy; and
s0, each well drifled has served to accumulate more
and more information in an on-going learning

process relative to national subsurface areas.
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