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Abstract

While current interest in Mexico is focusing on sales for blocks offshore Gulf of Mexico and in adjoining onshore productive basins, now is the
time for explorationists to turn their attention to the frontier basins, shown in Poster 1, where, after a few more bid rounds in the oil producing
areas, there will likely be calls for nominations leading to awarding of exploration contracts. This paper summarizes the present state of evaluation
of these under-explored areas in preparation for such future bid rounds.

First of all, it is important to realize that these are not entirely virgin basins. Since the 1940s, Pemex geologists have undertaken extensive field
mapping of the whole country and identified potential source and reservoir quality rocks in a number of localities. Magnetic surveys identified
deep basins, and seismic surveys picked out structural prospects. Some wells were drilled which often resulted in oil or gas shows. Success,
however, has been very limited, with commercial production being established only in the Sabinas Basin. Pemex has since concentrated their
exploration and development efforts on the offshore and near onshore basins around the Gulf of Mexico. Little additional exploration has occurred
in the frontier basins. We review the findings in all the frontier basins in the hope that a few basins will be found to be productive in the future.

In the Cenozoic Pacific margin-type basins, gas shows and possibly oil shows in the U.S. extension, have been encountered so far. Potential
source rocks have been identified in these basins. Structural and stratigraphic trapping has been suggested and sandstone reservoirs have been
encountered. Paleozoic back-arc basins on Mexico's High Plateau may have had their traps breached by the Laramide orogeny and later
extensional faults. Mesozoic basins have been similarly inverted except for the extension into Mexico of the Peten Basin. The Yucatan Platform
remains stable and for the most part immature, but it has curious oil and gas shows in the area of a major meteoric impact crater.

In general, active petroleum systems have been found in eleven out of the fifteen frontier basins, but as these areas were thought to have low
probabilities of encountering commercial hydrocarbons, Pemex abandoned further investment in them.

All of the above conclusions are based on limited information. These frontier areas are ripe for re-examination and renewed thinking, especially
applying up-to-date geological concepts and exploration and production technologies. These under-explored basins offer potential source rocks of
different ages, a variety of tectonic regimes resulting in numerous potential traps, and the potential for both clastic and carbonate reservoirs.
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Perhaps some of them will merit being nominated for future bid rounds. One or two might be the location of discoveries of commercial
hydrocarbons.

Summary Data on Poster 2 Summary Data on Poster 3
Vizcaino Parras Basin

Salton-Altar Basin San Luis Potosi Platform
Mazatlan Basin Yucatan Platform
Chihuahua-Pedregos Tlaxiaco Basin

Borderland Basin Tehuantepec Basin
Purisima-Iray basins Chiapas-Peten South

Obregon Basin
Selected References

Arellano Islas, S.M., 1989, Interpretacion sismoldgica de la porcion suroriental de la Plataforma Valles-San Luis Potosi y sus posibilidades
econdmicas: Ingenieria Petrolera, v. XIV/4, April, p. 33-48.

Carrillo B.J., 1971, La Plataforma Valles-San Luis Potosi: Boletin de la Asociacion Mexicana de Gedlogos Petroleros, Jan-June, p 1-113.

Chave Valois, V.M., 1997, Analisis Estructural del Area Lacant(n, Porcion Oriental de la Sierra de Chiapas: Bol. de la Asociacion Mexicana de
Geologos Petroleros, Jan — Jun., p. 72-92.

Flores, R.R., 1983, Exploracion petrolera en la platform continental del Pacifico (Edos. Nayarit-Sinaloa): Ingenieria Petrolera, v. 23/7, p. 5-20.
Gustavson Associates, 1987, Potential for Undiscovered Hydrocarbon Resources in Mexico: Gustavson Associates, 41p

Gustavson Associates, 1989, Geology and Petroleum Resource Potential of Western Mexico: Baja California and Gulf of California Region:
Gustavson Associates, 182 p

Gustavson Associates, 1993, Gas Resource Potential of Selected Areas in Mexico, in 2 volumes with plates: Gustavson Associates, 236 p.

Guzman, E.J., and A.B. Guzman, 1981, Petroleum geology of Reforma area, southeast Mexico, and exploratory effort in Baja California,
northwest Mexico, in M.T. Halbouty, ed., Energy resources of the Pacific region: AAPG, p. 1-11.

Haenggi, W.T., 2002, Tectonic history of the Chihuahua trough, Mexico and adjacent USA, Part 1l: Mesozoic and Cenozoic,: Boletin de la
Sociedad Geolocica Mexicana, Tomo LV, Num. 1, p. 38-94.



Hernandez Méndez, V., 1993, Proyecto de Inversion Ocosingo Incorporacién de Reservas: Asociacion Mexicana de Gebdlogos Petroleros; Ist
Subsurface Geology Symposium, July 1993, p 20-21.

King, D.T. and L. Petruny, 2012, Belize — Onshore Stratigraphy and Renewed Petroleum Exploration Activity North of the 17" Parallel (abstract):
AAPG Annual Convention, Long Beach California, Search and Discovery Article #90142 (2012); website accessed July 30, 2015,
http://www.searchanddiscovery.com/abstracts/html/2012/90142ace/abstracts/king3.htm.

Lopez Ramos, E., 1975, Estudio geologico de la Peninsula de Yucatan, Asociacion Mexicana de Geologos Petroleros, Boletin, v. 25, p 23 — 76.
Lopez Ramos, E. 1983, Geologia de Mexico, v. 3, 3" ed., 453 p.

Lopez, T.D., 1985, Revision de la estratigrafia y potencial petrolera de la Cuenca de Tlaxiaco: Bol. Asociacion Mexicana de Geologos Petroleros,
V. XXXVII/1, Jan-June, p. 49-92.

Lopez, Vega, T., 1980, Evaluacion econémico-petrolera del Area Comitan-Pedregal Estado de Chiapas: Bol. de la Asociacion Mexicana de
Gedlogos Petroleros, Jan — Jun., p. 57 - 77.

Meneses Rocha, J.J., M. E. Audelo, and J.C. Gomez Chavarria, 1994, Bosquejo Paleogeografico y Tectonico del Sur de Mexico Durante el
Mesozoico, Bol. Asociacion Mexicana de Geologos Petroleros, v. XLIV/2, July-Dec., p. 18-45.

Murray, G.E., and A.E. Weidie, 1962, Regional geologic summary of Yucatan Peninsula, in Field Trip to Peninsula of Yucatan: New Orleans
Geological Society, 142 p.

Normark, W.R., J.E. Spencer, and J.C. Ingel, 1987, Geology and Neogene history of the Pacific continental margin of Baja California Sur,
Mexico, in D. W. Scholl, A. Grantz, and J.G. Vedder, editors, Geology and Resource Potential of the Continental Margin of Western North
America and Adjacent Ocean Basins—Beaufort Sea to Baja California: Circum-Pacific Council for Energy and Mineral Resources, Earth Science
Series, U.S.G.S., v. 6, p. 449-472.

Rosenfeld, J.H., 2003, Economic potential of the Yucatan Block of Mexico, Guatemala, and Belize, in C. Bartolini, R.T. Buffler, and J Blickwede;
editors, The Circum-Gulf of Mexico and the Caribbean: Hydrocarbon, Basin Formation and Plate Tectonics: AAPG Memoir 79, p 340 — 348.

Sanchez-Barreda, J.A., 1981, Geological Evolution of the Continental Margin of the Gulf of Tehuantepec in southwestern Mexico, Ph.D. Thesis,
University of Texas, Austin.

Sharpton, V.L., et. al., 1996, A model of the Chicxulub impact basin based on evaluation of geophysical data, well logs, and drill core samples,
Geological Society of America, Special Paper 307, p 55 — 74.

Thompson, S. 111, 1982, Oil and gas exploration wells in southwestern New Mexico, in Powers, R.B. ed., Geologic Studies of the Cordilleran
Thrust Belt: RMAG, I, p. 521-536.


http://www.searchanddiscovery.com/abstracts/html/2012/90142ace/abstracts/king3.htm

Thompson, S., 111, 1981, Petroleum source rocks in exploration wells drilled to Paleozoic or Mesozoic unite, Hidalgo and Grant Counties, New
Mexico: New Mexico Energy Research and Development Institute, report no. EMD 2-66-3306, 126 p.

Thompson, S. 11, 1976, Tectonic and igneous effects on petroleum accumulations in Southwestern New Mexico: New Mexico Geological Society,
Special Publications. no. 6, p. 122-126.

Thompson, S, 111, 1980, Pedregosa Basin’s main exploration target is Pennsylvanian dolostone: Oil and Gas Journal, v. 78/42, p. 202,207,210,215.

Thompson, S,, 111, 1981, Petroleum source rocks in exploration Wells drilled to Paleozoic or Mesozoic units, Hidalgo and Grant Counties, New
Mexico: New Mexico Energy Research and Development Institute, report no. EMD 2-66-3306, 126 p.

Thompson, S., Ill, F.H. Behnken, A.J. Budding, R.F. Broadhead, P.J. Cernock, G.S. Bayliss, R.C. Ewing, W.E. Elston, and E.E. Erb, 1977,
Geology, petroleum source rocks, and thermal metamorphism in KCM No. 1 Forest Federal well, Hidalgo County, New Mexico: New Mexico
Bureau of Mines and Mineral Resources, Circular 152,62 p.

Thompson, S., 11, and R.A. Bieberman, 1975, Oil and gas exploration wells in Doha Ana County, New Mexico: New Mexico Geological Society,
Guidebook 26th field conference, p. 171-174.

Thompson, S., Il and A.D. Jacka, 1981, Pennsylvanian stratigraphy, petrography, and petroleum geology of Big Hatchet Peak section, Hidalgo
County, New Mexico: New Mexico Bureau of Mines and Mineral Resources, Circular 176,125 p.

Thompson, S., lll, Tovar R., J.C., and Conley, J.N., 1978, Oil and gas exploration wells in the Pedregosa Basin: New Mexico Geological Society,
Guidebook 29th field conference, p. 331-342

Tovar Rodriguez, J.C., H.M. Vazquez Rendon, and S.L. Acuna, 1978, Interpretacion integrada geologica-geofisica, porcion norte de Chihuahua:
Boletin de la Asociacion Mexicana de Geologos Petroleros, v. 30/1 and 2, p. 58-134.

Ward, W.C., et. al., 1995, Yucatan subsurface stratigraphy: Implications and constraints for the Chicxulub impact, Geology, October, v. 23/10, p
873-876.

Wiman, W.D., 1986, Oil and gas developments in South America, Central America, Caribbean area and Mexico in 1985: AAPG Bulletin, v.
70/10, p. 1371-1393.



HOW WOULD YOU UNLOCK THE HYDROCARBONS IN THESE FRONTIER
BASINS WITH NEW TECHNOLOGY?
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Source Rock:  (retaceous marine shales and Miocene diatomaceous
stata.

oA
“Reservoirs:  Cretaceous through Tertiary deep-veater clastics
“Traps: Potential faut and straigraphic traps

Seals: Interbedded shales

Source Rack:  enoroic
“Reseruoirs:  Miocene and younger marine and continental
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“Traps: Structural and stratigraphic
Intesbedded shales
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SAN LUIS POTOSI PLATFORM

PARRAS BASIN

“SourceRocks:  Microbial LK source rocks In center;

“Source Rocks:  Late hurasse morine. marine UJ source rocks on flanks.
s
*Reservoirs: LK thin microdolomites;
Carbonates and shales.
Laramide anticlines, fauk, overthrust. Ty,
“Ris) “Trap reactivation. “Theust-fauhed anticlines.
“New TechnologyNeeded: Seismic. o Trap defintion.

“Reservoi

YUCATAN PLATFORM
P50 Resources: 300 MMboe (Pemex)

“Source Rocks: LK microbial source rocks;
Possible Paleocene ewdnic shale in crater basin.
Reservoirs: LK microdolomites;
UK carhonate breccias.
Seals: X anhydrites.
“Traps: Impact crater margin faults;
drape over half-grabens,

“Risk: ‘Trap definition by seismic; regional seal.
New

TLAXIACO BASIN

“SourceRocks:  UJ marine source rocks, abundant oil seeps.

“Resenvairs:  Noporous beds known.
“seals:
. Foults, TEHUANTEPEC BASIN
“Risks: Invertedbasin; traps breached; reservoir qualty.
ourceRock:  Possibly Turonian marine shales.

New 2
“Reservoirs:  Upper Miocene sands with 2as shows.
Upper Miocene interbedded shales.

Virench fault system, pop-up structures.
Commerciality.

CHIAPAS-PETEN SOUTH

“Source Rocks: LK microbial source rocks in east;
U marine source rocks in rest.
“Reservoirs: LK thin microdolomites;
uJ parous. es.
Seals: X anhydrites.
“Traps: Thrust faulted anticlines.
“Main Risks:  Political, environmental, logistical.
“New Technology Needed: Clean, remote operations.
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