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ABSTRACT

The Gulf Coast Province of North America is one of the

most important oil and gas producing regions in the world.

It occurs from the Tampico Embayment area of East-

Central Mexico to Florida and extends along the

Mississippi Embayment Ri� Zone and Spreading Center.

Geologic studies for the discovery of oil in this area has

been hampered by the misiden�fica�on of

lithostra�graphic units and the improper geochronologic

calibra�on of lithostra�graphic units by a number of oil

company geologists leading to mistakes in

geochronological da�ng of over thirty million years. The

Eagleford Group has been misiden�fied in the subsurface.

What we call herein the “Alamo Quarry Forma�on” has

been mistakenly iden�fied as the Eagleford Group. The

Alamo Quarry Forma�on contains planktonic foraminifera

which are assigned to the uppermost Maastrich�an and

the Lower Paleogene (lower Danian). It was formed by

sediments generated by submarine landslides and

turbidity currents caused by the collapse of the edge of

the con�nental shelf adjacent to the Balcones Fault Zone.

The Alamo Quarry Forma�on as defined herein consists of

over 2,000f(609m) of interbedded turbidi�c, light to

medium gray micrite, mudstone, siltstone with light gray

wispy slump structures. It overlies the Nueces River

Member of the Aus�n Chalk with a ten-degree angular

unconformity. The Alamo Quarry Forma�on is divided

herein into a lower Medio Creek Member which consists

of 8f(2.4 m) to 10f(3m) of buff to white-colored chalky

siltstone and a Paddington Way Member which consists of

over two thousand feet of interbedded turbidi�c, light to

medium gray micrite, mudstone, siltstone with light gray

wispy slump structures. At the Tesoro Well in Frio County,

Texas, the Paddington Way Member is 2,028f(618m) thick.

Numerous sequence stra�graphers used corrupt

biostra�graphic data generated by the study of calcareous

nannofossils. These workers incorrectly assigned what we

refer to herein as the “Alamo Quarry Forma�on” to the

Eagleford Group and to the Cenomanian and Turonian.

The Alamo Quarry Forma�on is assigned herein to

Composite Superzone 1, Zone 1A, Subzone 1A1 and

Composite Superzone DAN, Zone Dan1, Subzone Dan and

to the uppermost Maastrich�an and lowermost Paleogene

(lower Danian).

Much of the oil in the Gulf Coast Province is associated

with ultramafic and other igneous intrusions along the

Mississippi Embayment Ri� Zone. Oil produc�on along

this ri� zone is discussed in detail herein.

INTRODUCTION

The Gulf Coast Province of North America is one of the

most important oil and gas producing regions in the world.
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It occurs from the Tampico Embayment area of East-

Central Mexico to Florida and extends along the

Mississippi Embayment Ri� Zone and Spreading Center

(See Figures 1 and 2 herein; Pessagno et al., 2023 and

Durham, 1961).

Much of the oil and gas in the Gulf Coast Province is

controlled by the intrusion of ultramafic plugs and volcanic

rocks along the Mississippi Embayment Ri� Zone in Texas,

Arkansas, Mississippi, Alabama, and Florida.

Unfortunately, the misiden�fica�on and incorrect

chronostra�graphic calibra�on of lithostra�graphic units

by oil company geologists has plagued this region for a

number of years. Numerous sequence stra�graphers used

corrupt biostra�graphic data generated by the study of

calcareous nannofossils. They incorrectly assigned what

we refer to herein as the “Alamo Quarry Forma�on” to the

Eagleford Group and to the Cenomanian and Turonian.

The planktonic foraminifera are far more diversified than

the calcareous nannofossils in the Upper Cretaceous and

Lower Paleogene (lowermost Danian). Studies by the

senior author of the planktonic foraminiferal assemblage

indicate that the Alamo Quarry Forma�on is assignable to

the uppermost Maastrich�an and to the Lower Paleogene

(lower Danian). This data will be presented below in the

sec�ons to follow.

DEFINITION OF ALAMO QUARRY FORMATION

Unit Stratotype: The unit stratotype of the Alamo Quarry

Forma�on occurs at the north wall of the Alamo Cement

Quarry in Bexar County, Texas. It should be noted that the

quarry is now part of the Alamo Golf Course (See Figure 4A

herein). The back nine actually occurs at different levels in

the old quarry. Here, the Alamo Quarry Forma�on overlies

the Nueces River Member of the Aus�n Chalk with slight

angular unconformity (ten degrees) (See Figure 4B herein).

The Alamo Quarry Forma�on consists of over two

thousand feet of interbedded turbidi�c, light to medium

gray micrite, mudstone, siltstone with light gray wispy

slump structures. The collapse of the northern edge of the

con�nental shelf adjacent to the Balcones Fault Zone

resulted in the genera�on of submarine landslides

accompanied by turbidity currents which reworked older

rocks of latest Albian to early late Maastrich�an age and

carried them to bathyal and abyssal depths mixing them

with younger sediment of latest Maastrich�an and earliest

Danian age (See Figures 3B, 4B, 7C, 8A-D herein). The

Alamo Quarry forma�on is assignable to Composite

Superzone 1, Zone 1A, Subzone 1A1, and Superzone DAN,

Zone Dan1, Subzones Dan1A.

Etymology: This unit is named a�er Alamo Quarry.

Biostra�graphic and Chronostra�graphic Assignment:

Superzone 1, Zone 1A, Subzone 1A1, and Superzone DAN,

Zone Dan1, Subzones Dan1A; uppermost Maastrich�an to

Lower Paleogene (lower Danian).

Occurrence: The Alamo Quarry Forma�on occurs at Alamo

Quarry and at the Elite Rodriguez 1 well where the Medio

Creek Member alone is over 1604f(489m) to 1320f(402m)

thick. At the B. and L. Well in Medina County the Alamo

Quarry Forma�on is over 250f(76m) thick (See Figure 9A

herein). At the Tesoro Well in Frio County over

2000f(209m) thick (See Figure 9A).

Defini�on of Medio Creek Member of the Alamo Quarry

Forma�on
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Figure 1: Index map showing Gulf Coast province.

Figure 2: Mississippi Embayment Ri� Zone.

Unit Stratotype:

The Medio Creek Member of the Alamo Quarry Forma�on

consists of 8f(2.4 m) to 10f(3m) of buff to white-colored

chalky siltstone that overlies the underlying Nueces River

of the Aus�n Chak at an angle of ten degrees.

Etymology: This unit is named for Medio Creek and can be

seen at the juncture of Loop 1604 and Protrancho Road in

Bexar County, Texas (See Figure 7B).

Biostra�graphic and Chronostra�graphic Assignment
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Superzone 1, Zone 1A, Subzone 1A1, and Superzone DAN,

Zone Dan1, Subzones Dan1A. Uppermost Maastrich�an to

lowermost Paleogene (lower Danian).

Type Locality: North face of Alamo Quarry.

Occurrence: The Medio Creek Member is exposed at its

type locality on the North Face of the Alamo Quarry wall.

It also can be recognized at Medio Creek and Protrancho

Road and in the subsurface in the Elite Number 1 Agus�ne

Rodriquez Well. In the Elite Rodriguez Well chalky siltstone

above the unconformity is of 1604f(489m) to 1320f(402m)

thick and is considerably thicker than the chalky siltstone

on the north wall of the quarry.

Defini�on of the Paddington Way Member of the Alamo

Quarry Forma�on

Unit Stratotype

The unit stratotype Paddington Way Member of the

Alamo Quarry Forma�on occurs at the north wall of the

Alamo Cement Quarry in Bexar County, Texas (See Figure

4A herein). The Paddington Way overlies the Medio Creek

Member of the Alamo Quarry Forma�on and consists of

over two thousand feet of interbedded turbidi�c, light to

medium gray micrite, mudstone, siltstone with light gray

wispy slump structures. At the Tesoro Well in Frio County,

Texas the Paddington Way member is 2,028f(618m) thick

(See Figure 9A herein).

The collapse of the northern edge of the con�nental shelf

adjacent to the Balcones Fault Zone resulted in the

genera�on of submarine landslides accompanied by

turbidity currents which reworked older rocks of latest

Albian to early late Maastrich�an age and carried them to

bathyal and abyssal depths mixing them with younger

sediment of latest Maastrich�an and earliest Danian age

(See Figures 3B, 4B, 7C, 8A-D, 9 herein).

Etymology: Named for Paddington Way a road located on

south side of Alamo Quarry.

Biostra�graphic and Chronostra�graphic Assignment

Composite Superzone 1, Zone 1A, Subzone 1A1 to

Composite Superzone DAN, Zone Dan1, Subzone Dan1A

(See Figures 8C and 8D). Upper Maastrich�an to Lower

Paleogene (lower Dainian).

Occurrence: Base occurs immediately above the top of the

Medio Creek Member at the north wall of Alamo Quarry.

Top occurs at Lucky Farms road at locality EAPF2 Lucky

Farms (See Figure 10).

PLANKTONIC FORAMINIFERAL ZONATION FOR UPPER

CRETACEOUS AND LOWER PALEOGENE

In this report we u�lize the composite zone system of

zona�on for planktonic foraminifera introduced by

Pessagno et al. (2023B). This zona�on uses primary

marker events and primary marker taxa to define zonal

units. Primary marker events are the principal means of

defining zonal units whereas primary marker taxa are used

as a secondary means of defining zonal units.

Pessagno et al. (2073B, p. 18) stated that evolu�onary

events known as “primary marker events” are the primary

means of defining composite zonal boundaries. They

represent an evolu�onary event among Cretaceous

planktonic foraminifera. Primary marker events such as

the first occurrence of double-keeled planktonic

foraminifera are easily recognizable and are not immersed

in the morass of taxonomic problems that surround

genera and species of Upper Cretaceous planktonic
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Figure 3A: San Marcos Arch, Balcones Fault Zone, Frio River Hinge Line, Ouachita Frontal Zone,
and other important structural features in Texas. Modified from Rose (2016).

Figure 3B: Submarine landsliding genera�ng turbidity currents mixing upper Albian (Vraconian) fragments of bentonite
and limestone and carrying debris downslope to abyssal depths.
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Figure 4A: Index map of Alamo Quarry. “X” marks
posi�on contact between Nueces River Member
of Aus�n Chalk and overlying Alamo Quarry
Forma�on. The contact between two
lithostra�graphic units is an angular
unconformity of ten degrees.

Figure 4B: Measured sec�on of Alamo
Quarry Forma�on at north wall of Alamo
Quarry.

Figure 4C: Photograph of Nueces River
Member of the Aus�n Chalk along north wall
of quarry.
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foraminifera. As a second order of defini�on, we u�lize

“primary marker taxa” to mark the composite zonal

boundaries. Primary marker taxa are selected because

they are dis�nc�ve in appearance, cosmopolitan in

occurrence, and because they occur in a variety of rock

types. Figure 8A shows the primary marker events for the

Cretaceous and Lower Paleogene (lower Danian);

composite zones for the uppermost Albian (Vraconian) to

upper Santonian are shown in Figure 8B; composite zones

for the upper Santonian to the lower part of the upper

Maastrich�an are shown in Figure 8C; and composite for

the uppermost Maastrich�an and Lower Paleogene (lower

Danian) are shown in Figure 8D.

The Alamo Quarry Forma�on contains planktonic

foraminifera that are assigned to Composite Superzone 1,

Subzone 1A, Subzone 1A1 (uppermost Maastrich�an) and

to Superzone DAN, Zone Dan1, Subzone Dan1A (lower

Danian).

ERRONEOUS SEQUENCE STRATIGRAPHIC CORRELATION

As noted previously, the misiden�fica�on and incorrect

chronostra�graphic calibra�on of lithostra�graphic units

by oil company geologists has plagued this region for a

number of years. Numerous sequence stra�graphers used

corrupt biostra�graphic data generated by the study of

calcareous nannofossils (e.g., Donovan and Staerker;

2010, Hentz and Ruppel 2010; Dawson and Almon, 2010;

and Harbor, 2011). These workers incorrectly assigned

what we refer to herein as the “Alamo Quarry Forma�on”

to the Eagleford Group and to the Cenomanian. Studies by

the senior author of the planktonic foraminiferal

assemblage clearly indicate that the Alamo Quarry

Forma�on is assignable to the uppermost Maastrich�an

and to Lower Paleogene (lower Danian) (See Figures 5-6

and 8C-8D herein) and to Composite Superzone 1, Zone

1A, Subzone 1A1 to Composite Superzone DAN, Zone

Dan1, Subzone Dan1A (See Figures 8C and 8D). Upper

Maastrich�an to Lower Paleogene (lower Danian).

LOCALITIES ALONG MISSISSIPPI EMBAYMENT RIFT ZONE

Ultramafic Intrusions in South Texas

Ultramafic intrusions in this area occur along the northern

edge of the Balcones Fault Zone in Wilson, Frio, Atacosa,

Medina, Uvalde, and Zavalla coun�es (See Figure 3

herein).

Three tectononostra�graphic affect this area:

1. The Knippa event: Ultramafic intrusion (“serpen�nes”

of older literature) (80-82Ma early Campanian; See

Miggins et al. 2004).

2. The Fort Inge event: Ultramafic intrusions 72-74Ma

(latest Campanian; See Miggins et al. 2004).

and

3. The Seco Creek Event 68Ma (latest Maastric�an).

Of these three events, the Seco Creek Event is the most

important. At Fort Lincoln north of D’Hannis, Medina

County, Texas, the Anacacho Limestone consists of

medium gray buff weathering asphal�c calcarenite.

Microfacies and macrofacies analyses of the Aus�n Chalk

and the Anacacho Limestone indicate that the chalky mud

that formed the Aus�n Chalk was deposited at upper

bathyal depths greater than 600 f(183m) whereas the

sandy mud that formed the overlying Anacacho Limestone
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was deposited along a biostromal bank at innermost

neri�c depths less than 25f(7.6m). This conclusion is

substan�ated by the presence of bivalves such as rudis�ds

and Exogyra together with larger foraminifera such as

Pseudorbitoides israelskyi as well as abundant miliolids.

Longoria iden�fied Abathomphalus mayaroensis in the

uppermost part of the Anacacho Forma�on (See Pessagno

et al., 2023). This taxon is a primary marker taxon for the

uppermost Maastrich�an.

Pilot Knob

Pilot Knob is one of a series of Late Cretaceous volcanoes

occurring in Central Texas extending from Waco to Aus�n,

San Antonio, and Del Rio. The Pilot Knob Volcanic Complex

occurs in four small hills located in an area about

2mi(1.3km) in diameter (See Figures 9A-9B. The principal

component of Pilot Knob is dark gray olivine basalt with a

nepheline groundmass. Weathered volcanic ash which is

similar in composi�on to the basalt underlies the basalt.

Figure 5: Faunal list for Alamo Quarry Forma�on at north wall of
Alamo Quarry.
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The volcanic ash, known as the “Pilot Knob Tuff” is a

bedded dark-green bentoni�c tuff occurring in the Dessau

Member of the Aus�n Chalk. Locally the beds are cross-

bedded and channeled (See Garner and Young, 1976). We

assign the Dessau to the upper Santonian. At Aus�n, the

Dessau Member contains planktonic foraminifera

assignable to Composite Superzone UK3, Zone 3A,

Subzone 3A2.

Sabine Upli� East Texas and Western Louisiana

Figure 9D shows the ultramafic rocks in the Sabine Upli�

of East Texas and Western Louisiana. Figure 9E shows oil

and gas wells in Sabine Upli�. It is postulated herein that

the Sabine Upli� may have been displaced southward

along a strike-slip fault zone. The reader should compare

this data to that of the Jackson Upli� at Jackson,

Mississippi. Both sites are associated with igneous

intrusions.

Southwestern Arkansas

Figure 11 is an index map showing the posi�on of the

Kimberlite Diamond Mine in Southwestern Arkansas near

Arkadelphia Arkansas. The size of the Diamond Mine is

0.05 square miles (37acres). Figure 12 is a cross-sec�on of

the Kimberlite Diamond Mine. According to Howard and

Hanson (2008), the igneous rocks in the diamond pipe

consist of hypabyssal olivine lamproite and pyroxene

(diopside) and have been more recently called madupi�c

lamproite. The rock is somewhat resistant to weathering

Figure 6: Reworking of Cretaceous planktonic foraminifera in Alamo Quarry Forma�on.
A = Abathomphalus mayaroensis; B = Globotruncana contusa.
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Figure 7A: Somerset Oil Field. Elite Rodriguez Well is a short
distance to the west of Texas American well. Figure 7B: Medio Creek and Protrancho Road.

Arrow points to the outcrop that was sampled.
Note that contains a planktonic foraminiferal
assemblage comparable to those occurring the
north face of Alamo Quarry in the chalky siltstone
sample TEX-BEX 4 at 24.5f(7.6m)interval.

Figure 7C: The Alamo Quarry Forma�on is
divided two members, a lower Medio Creek
Member and an upper Paddington Way Member.
The stratotype for the Medio Creek Members on
the north face of the north wall of Alamo Quarry
where it is 8f(2.4 m) to 10f(3m) thick. The Medio
Creek Member consists of chalky buff weathering
chalky siltstone whereas the Paddington Way
Member consists of medium to dark gray
mudstone and siltstone with light gray wispy
slump structures. The well log used in figure is
from Tenneco P. R. Smith Well. This well is
situated a short distance south of Texas American
Number 3 Adolf Hoffman Well and the Elite
Number 1 Augus�ne Rodriguez Well in Bexar
County.
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and consists of crystals and crystal fragments of olivine, in

various stages of altera�on to serpen�ne, set in a fine

matrix of poikili�c phlogopite, diopside, magne�te, and

perovskite. Magma�c lamproite may contain xenoliths of

rocks from the mantle and crust, brought along by its

movement to the earth’s surface. Good exposures of this

rock may be seen immediately north and down slope from

the old mine shack and along Prospectors Trail where it

forms bouldery masses on the crest and north side of

Middle Hill. Figure 13 shows oil produc�on in

Southwestern Arkansas.

NEW MADRID, TENNESEE

The New Madrid Seismic Zone is at the site of a triple

junc�on between Texas and Southwestern Arkansas, the

Midwestern, and Mississippi arms of the Mississippi

Embayment Center (See Figure 2 herein). Oil produc�on

occurs along each of these arms. However, the northern

arm appears to be the oldest.

JACKSON DOME MISSISSIPPI

According to (Saunders and Harrelson, 1991), the Jackson

Dome is a volcanic complex consis�ng of phonolite and

mafic alkalic rocks. Condom and Dyman (2003, p. 27,

Figure 10) include five assessment areas within the

western part of the Gulf Coastal province (See Figure 15

herein):

1. The Travis Volcanic Mounds Oil.

2. The Uvalde Volcanic Mounds Oil and Gas.

3. The Navarro-Taylor Up dip Oil and Gas.

4. The Navarro-Taylor Downdip Oil and Gas.

5. Navarro-Taylor Slope-Basin Gas.

Travis Dome

The Travis Mound Assessment Area is a northwest-

southeast oval area that is located just to the east of

Aus�n, Texas that covers 1.5 million acres (See Figure 15).

According to Condom and Dyman (2003, p. 29) produc�on

is mainly from the south-central part of the assessment

area. These workers also indicate that drilling depths

400f(122m) to 4,400f(1341m) to the southeast. This

apparently reflects the dip of the reservoirs. Most of the

wells are oil wells. However, gas wells occur in the

southern one third of the assessment area. The source of

the oil is unknown although Condom and Dyman suggest

that it was most likely derived from the Eagleford Group

and the Aus�n Chalk. The maturity of the oil may have

been enhanced locally by the intrusions. However,

Condom and Dyman indicated that it is unknown whether

the elevated geothermal gradients would have been

sufficient to generate oil and gas because of the shallow

depth of burial.

Uvalde Volcanic Mounds Assessment Area

This assessment area is located to the southwest of San

Antonio and encompasses 1.3 million acres. Condom and

Dyman stated that this assessment area is similar to the

Travis Mounds Assessment Area in that it includes an area

of Cretaceous volcanic mounds. Moreover, produc�on

occurs in small fields throughout the assessment area. The

area is in a mature stage of development. Produc�on

occurs mainly in the southwestern and central areas.

Drilling depths extend from 400f(122 m) to
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Figure 8A: Primary marker events for the Cretaceous and Lower Paleogene (lower Danian).
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Figure 8B: Composite zones for the uppermost Albian (Vraconian) to upper Santonian.

Figure 8C: Composite zones for the upper Santonian for the lower part of the upper
Maastrich�an.
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6,000f(1829m). Condom and Dyman indicate that oil

produc�on occurs over all of the assessment area, but the

greatest concentra�on is in the southern half of Zavalla

County. The Smackover may have been the down dip

source for the oil and gas. The Uvalde oil and gas

assessment area is at the western edges of the Balcones

and Luling fault zones. These faults may have caused the

migra�on of oil and gas from the Eagleford and Aus�n into

stra�graphically higher reservoirs.

Navarro-Taylor Up dip Oil and Gas Assessment Area

According to Condom and Dyman (2003, p. 32), the

Navarro-Taylor Updip Oil and Gas Assessment Unit is an

irregular area that extends from the Rio Grande Valley to

the eastern part of Texas. On the updip side of this

assessment unit, the boundary was drawn along the

outcrop of Navarro and Taylor lithostra�graphic units. The

excep�on is places where the Travis Volcanic Mounds and

the Uvalde Volcanic Mounds assessment units occupy this

posi�on. However, the downdip boundary was drawn

along the Early Cretaceous shelf for most of its extent as

well as along the border with the Navarro-Taylor Downdip

Gas and Oil Assessment Unit from Live Oak County to the

Rio Grande.

Produc�on is largely from three clusters of fields (See

Figure 15):

1 Southern Maverick and northern Dimmit County.

2 Over a broad area from southwest and southeast of San

Antonio.

Drilling depths are cited by Condom and Dyman (2003, p.

32) as ranging from less than 1,000f(35m) in parts of

Maverick County to around 12,000f(3657m) along the

shelf edge. Apparently, the excep�on is Newton County.

Here, the top of the Taylor is at about 15,000f(4572m).

Source

According to Condom and Dyman (2003, p. 32),

Geochemical analyses of oil in the Aus�n Chalk indicate a

probable Smackover source in Maverick County, an Eagle

Figure 8D: Composite zones for the uppermost Maastrich�an and Lower Paleogene (lower Danian).
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Figure 9A: Correla�on of Seco Creek sec�on with B&L and Tesoro Wells.

Figure 9B: Index map showing
igneous intrusions in the Aus�n
Area.
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Figure 9C: Pilot Knob locality. Insert
X marks the locality.

Figure 9D: Ultramafic rocks in Sabine Upli�.
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Figure 9E: Oil and gas produc�on at Sabine Upli�.

Ford source and possibly an Aus�n source northeast of the

San Marcos arch, and mixed Smackover, Eagle Ford, and

Aus�n sources in the central and northern Maverick Basin.

Migra�on.

Condom and Dyman (2003 p. 32) further indicate that

updip migra�on from the Aus�n and Eagle Ford was

probably in the northwest-southeast–oriented fracture

system in the Aus�n or along disconformi�es within and

between the Aus�n and Eagle Ford. The Luling, Charlo�e-

Jourdanton, Karnes, and Mexia-Talco fault zones could

also have served as migra�on pathways for Aus�n, Eagle

Ford, or Smackover hydrocarbons.
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Figure 12: Cross-sec�on of diamond
mine. Prairie Creek Kimberlite
Diamond Mine. The mineraliza�on at
this site occurred in the Upper
Cretaceous.

Figure 11: Index map showing posi�on
of the diamond mine in Southwestern
Arkansas near Arkadelphia.

Figure 10: Loca�on of EAP-F2.

X = loca�on of Lucky Farms.
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Figure 14: New Madrid Seismic Zone.
New Madrid is at the site of a triple
junc�on between the Texas and
Southwestern Arkansas, the
Midwestern, and Mississippi arms of
the Mississippi Embayment Spreading
Center (See Figure 2 herein).

Figure 13: Oil produc�on in Southwestern Arkansas.
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Figure 16: Igneous intrusions in Gulf Coast Area. Modified from Murray (1961).

Figure 15: Map of western part of the Gulf Coastal Province. Red represents gas well
and green represents oil well. Figure from Condom and Dyman (2003, Figure 10).
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Navarro-Taylor Downdip Gas and Oil Assessment Unit

Condom and Hayden (2003, p. 34) stated –"The Navarro-

Taylor Downdip Gas and Oil Assessment Unit is a

triangular area of approximately 4.6 million acres. It

borders the Rio Grande River with one vertex in southern

Maverick County, one in west-central Zapata County, and

the third in northwestern Bee County (fig. 10). In southern

Maverick and central Dimmit Coun�es, the boundary was

drawn to include the “downdip deltaic and shelf �ght gas

area” of Tyler and Ambrose (1986). The small “bump” in

the boundary at the Maverick-Dimmit County line was

drawn to take in the en�re Hugh Fitzsimmons field (HF in

fig. 9). The southeastern boundary was drawn to

encompass the known downdip gas accumula�ons in the

Laredo area (fig. 10) and also wells known poten�al

reservoir rocks. The assessment unit was extended

northeastward to include the AWP field (fig. 9) because of

similari�es of that field with other fields to the west.” (See

Figure 3A).

Alabama

Figure 16 shows igneous intrusions from Texas to Florida

and has been modified from Murray (1961). The black

squares in the figures represent gravity anomalies. No

defini�ve data seems to be present for southern Alabama.

FLORIDA

Figure 16 shows igneous intrusions from Texas to Florida

and has been modified from Murray (1961). The black

squares in the figures represent gravity anomalies. Gravity

anomalies due to the intrusion of igneous rocks occur in

Central Florida and in the Florida Panhandle.

CONCLUSIONS

(1) The Gulf Coast Province of North America is one of the

most important oil and gas producing regions in the world.

Geologic studies for the discovery of oil in this area have

been hampered by the misiden�fica�on of

lithostra�graphic units and the improper

chronostra�graphic of lithostra�graphic units by a number

of oil company geologists leading to mistakes in

geochronological da�ng of over thirty million years.

(2) The Eagleford Group has been misiden�fied in the

subsurface. What we call herein the “Alamo Quarry

Forma�on” has been mistakenly iden�fied as the

Eagleford Group. The Alamo Quarry Forma�on contains

planktonic foraminifera which are assigned to the

uppermost Maastrich�an and the Lower Paleogene (lower

Danian) and to Composite Superzone 1, Zone 1A, Subzone

1A1 and Composite Superzone DAN, Zone Dan1, Subzone

Dan.

(3) The Alamo Quarry Forma�on consists of over

2,000f(609m) of interbedded turbidi�c, light to medium

gray micrite, mudstone, siltstone with light gray wispy

slump structures. It overlies the Nueces River Member of

the Aus�n Chalk with a ten-degree angular unconformity.

(4) Much of Gulf Coast oil produc�on is associated with

the Mississippi Embayment Ri� Zone.

(5) Oil produc�on is frequently associated with the

intrusion of ultramafic and volcanic rocks from Texas to

Mississippi and perhaps to Florida.
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Solución a la necesidad de incrementar
la producción petrolera de México

Alfredo E. Guzmán



En los años 70 el descubrimiento del Mesozoico en el Sureste permitió crecer la producción en
forma espectacular, sin embargo a partir de 2004 el aceite (y en 2010 el gas) empezaron a
declinar sin poderlo evitar o revertir. Sin embargo, México debería producir más de lo que
alcanzó en 2004, (3.4 MMbd y 7,000 mil MMpcd) esta presentación explica cómo y porque.

Porqué se necesita incrementar la producción

HISTORIA DE LA PRODUCCIÓN
DE PETRÓLEO Y GAS EN MÉXICO

MAYA
R E V I S T A D E G E O C I E N C I A S



EUA alcanzó 9 MMbd en los años 70 y para 2009 ya extraía tan solo 5 MMbd, pero a partir de
2010 se empezó a recuperar y hoy produce 13 MMbd y es el primer productor del mundo!

Cuando se tenían logros significativos en una provincia productora de aceite o gas se
debía al descubrimiento de uno o varios nuevos plays, o a la extensión de los existentes,
sin embargo en este caso ha sido gracias a la aplicación de nuevos paradigmas basados
en nuevos conceptos geológicos y de ingeniería.

La producción de petróleo en EUA como un caso análogo

No solo rejuveneció, hoy
produce 30% más de lo
que alcanzó en 1970 !

2020

El rejuvenecimiento de la producción de petróleo en EUA

Fuente: Energy Informa�on Administra�on

MMbd
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El incremento de la producción no se ha debido a nuevos descubrimientos, son varias las
provincias geológicas donde se están aplicando los nuevos paradigmas de la producción
de yacimientos no convencionales. Sísmica 3D de alta resolución

Perforación horizontal
Petrofísica
Fracking en varias etapas
Nuevas barrenas y fluidos
Optimización de instalaciones
Perforación intensiva

Pozos alrededor de Midland, Texas
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El incremento de producción puede durar hasta por los próximos 25 años (mientras se siga
perforando), ya que se sustenta en una mayor base de recursos. Siempre se consideró que las
rocas generadoras no podían ser productoras, solamente eran producibles los hidrocarburos
expulsados y acumulados en rocas almacenadoras, i.e. las porosas y permeables.

ROCAS
GENERADORAS

Rocas de grano muy fino,
ricas en materia orgánica
¨madura¨ transformada en
aceite y gas por altas
temperaturas y presión.

Expulsado que migra hacia rocas almacenadoras
(Puede llegar a extraerse hasta 60 % del aceite
y 90 % del gas con pozos convencionales).

Producible con pozos horizontales fracturados
(~ 20 a 30% recuperable)

No producible

¨SHALE OIL Y
TIGHT OIL¨

LUTITAS Y LIMOLITAS MUY
COMPACTAS CON GAS

(FMS. CHICONTEPEC,
PIMIENTA, ETC.)

ACEITE Y
GAS

QUE MIGRA

CARBÓN DE ROCA, ASFALTO,
CHAPOPOTE, ETC.

YACIMIENTOS EN ROCAS
COMPACTAS

NO CONVENCIONALES

ROCAS NO
ALMACENADORAS

~15%
del
Total
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Es donde se han tenido los mejores resultados de la perforación no convencional en
yacimientos compactos de aceite. En 2010, cuando se empezó a perforar, había declinado a
800 mil bd, de 2 MMbd alcanzados en los años 70. Hoy produce 6 MMbd y 25 mil MMpcd !

producción
proviene de pozos
no convencionales

M MMb
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Las Cuencas Pérmica y Tampico – Misantla tienen similar tipo de
yacimientos y similar cantidad original de recursos de aceite y gas

Cuenca Pérmica

- Calizas productoras desde
principios del siglo pasado

- Areniscas compactas
¨tight oil”

- Lutitas generadoras
¨shale oil¨

Wikipedia

Mismo tipo de yacimientos:

Cuenca de Tampico – Misantla
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Tantoyuca (Neógeno)

Chicontepec (Paleoógeno)
- Agua Fría-Coapechaca-Tajín, otros

Agua Nueva (Cretácico Superior)
- Ébano-Pánuco, Altamira, others

El Abra (Cretácico Medio)
- Faja de Oro fields

Tamabra (Cretácico Medio)
- Poza Rica
- Tres Hermanos

Tamaulipas Inferior (Cretácico Inferior)
- Barcodón
- Arenque
- Tamaulipas

San Andrés (Jurásico Superior)
- San Andrés - Hallazgo
- Tamaulipas - Constituciones
- Arenque

Pimienta (Jurásico Superior)
− Tamps-Const., Jurel, Paso de Oro,

Tepexic (Jurásico Medio - Superior)
− Tepexic, Huehuetepec

Roca Generadora
Roca Almacén

CNH / Pemex

Sistema
Petrolero

Supercargado

Calizas - Convencionales

¨Tight oil¨

¨Shale oil¨
No

Convencionales

Plays / CamposColumna Geológica
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Fuente: EIA

En 2002 Chris Cheatwood de Pioneer y yo comparamos
las formaciones Spraberry y Chicontepec, encontrando
similitudes en sus litologías, petrofísica, espesores,
estructura interna, características y origen de los
yacimientos, siendo la principal diferencia que el
potencial de Chicontepec es más de 10 veces mayor

Fuente: IHS map

A

Sub cuenca de Midland Sub cuenca de Chicontepec En ambas cuencas los yacimientos están en turbiditas
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Ambas tienen cantidad similar de recursos (certificados)

Aunque muy diferentes niveles de extracción

* Sin considerar lo que se encontraría reexplorando la cuenca y/o incrementando los FR de
los campos tradicionales, que son muy inferiores a los estándares internacionales y que las
reservas de Chicontepec deberían ser mucho más pues están mal calculadas.

*

.06 mmb ( 80 veces menos!!)

.15 mmmpc (120 veces menos!!)
la86 MMb (3.5 veces la de Mx)

25 MMMpc (~5 veces la de Mx)
.06 MMb (60 veces menos!!)

.15 MMMpc (135 veces menos!!)

~40

*

7.5 5

54.0

*>
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Recursos Petroleros de la Cuenca Tampico - Misantla

51,200 Km²Se ha extraído menos del 1% de los recursos no convencionales !

Factor de recuperación

crudo equivalente

I No Convencional I

20.7 85.6

39

7.5

6

6.6

Convencional
Calizas y Areniscas

No Convencional
Chicontepec I Lutitas

CNH - Pemex

.
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El aceite convencional: los campos antiguos,

Más de 150 campos convencionales en
rocas calcáreas.

Pocos han tenido inyección de agua,
ninguno recuperación mejorada.

A raíz de los descubrimientos del Sureste
en los años 80´s se abandonó la cuenca.

No se han encontrado nuevos campos de
aceite desde entonces.

IHS Markit

Principales campos productores
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Volumen original y reservas 3P de los campos de Chicontepec
(antes y despues de ser degradados) y su producción acumulada a 2021.

Pemex / CNH
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En los años 70’s DeGolyer y MacNaughton certificó 106 MMbpce en una acumulación continua de más de
3000 km². La producción nacional era en ese tiempo menos de 500 mil bd, ya insuficientes para las
necesidades del país, por lo que en Chicontepec se encontró una solución.

Historia del desarrollo de Chicontepec

CNH - Pemex

Se subdividió el paleocañón en 29 ¨campos¨ y se inició un
proyecto que contemplaba 16,000 pozos para extraer 11
mil MMbpce y se iniciaron algunos desarrollos.
Pero empezó a producir el Sureste y Chicontepec dejó de
ser una prioridad, además de que sus pozos eran menos
productivos que los de los nuevos descubrimientos y su
costo por barril mucho más alto.
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En 2002 un nuevo esfuerzo con técnicas que mejoraban las producciones, como: fluir varios
intervalos a la vez (commingle), fracturas hidráulicas más grandes, mejores barrenas, sísmica 3D,
mejores instalaciones, etc., demostró que se podía mejorar la productividad de los pozos.
Esto se hizo con presupuesto limitado para mantener la producción y antes de que hubiera
perforación horizontal para aceite, y apoyado en una nueva certificación que dio 137.3 mil MMb y
63 MM MMpc y reservas 3P por 17.1 mil MMbpce.
El resultado fue que la producción creció hasta 70 mil bd en tan solo dos años.

Historia del desarrollo de Chicontepec (2)

empezó a
producir el
Sureste
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Producción de México

2004



MAYA
R E V I S T A D E G E O C I E N C I A S

La producción creció a 73 mil bd, pero el precio del petróleo colapsó en 2009 y se decidió
suspenderlo y licitarlo en las rondas de la Reforma Energética, cosa que nunca se hizo, sólo
se licitaron campos y áreas costa afuera y convencionales a pesar de que el precio se
recuperó a $100.00 / barril.
Hay la percepción de que encontrar y/o desarrollar yacimientos no convencionales es más
caro que los convencionales sin embargo hoy, esto ya no es válido, pues es más fácil, más
barato, más rápido y con menos riesgo geológico pues éstos ya se encontraron.

Historia del desarrollo de Chicontepec (4)

Precio del barril 1998 - 2022

20152000 2005 2010 2020

Cancelación del proyectobd



Degradaron 83.6 mil MMbpce los
volúmenes originales de aceite y
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gas
y 10.8 mil MMbpce las reservas 3P !

En tres ocasiones se certificaron las reservas de Chicontepec (DeGolyer y MacNaughton (2) y Netherland y
Sewell), la primera vez en los años 1970´s y las tres coincidieron en aproximadamente en sus valores:

147.8 mil MMbpce
México es el único país que
ha degradado sus recursos

no convencionales.

CNH64.2 mil MMbpce

Pero en 2016 se publicaron, por última vez, cifras desglosadas,
esta vez determinadas por otra compañía certificadora que
obviamente no entiende los recursos no convencionales:

Pemex

Pero como si fuera poco…

De Chicontepec se ha
extraído tan solo:
~ 300 MMb (0.4 %)
~ 600 MMpc (0.2 %) !



MAYA
R E V I S T A D E G E O C I E N C I A S

Los volúmenes certificados y reportados para
Chicontepec corresponden tan solo al
paleocañón que bordea la plataforma de
Tuxpan en su lado poniente pero que
bordeando a la plataforma en su lado norte
existe otro paleocañón denominado Bejuco-La
Laja donde varios pozos tuvieron excelentes
manifestaciones de aceite, pero en ese tiempo
no se intentaba producir las rocas compactas.

Bejuco La Laja

Plataforma
de

Tuxpan

Potencial adicional de Chicontepec

También es posible que las rocas de
la misma edad que están afuera del
paleo cañón también puedan ser un
objetivo, pero esto no ha sido
valorado todavía
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Acaba de comprar a la cía. Pioneer y
esperan tener ganancias aunque el
precio del barril caiga a $35/b
Esperan producir 700,000 b/d en
2025. En 2021 produjeron 460,000
bpce/d.

Acaba de comprar a la Cía Hess

Prueba de que es un gran negocio

Acaba de adquirir en $8.6 mil millones
todas las propiedades de Shell en la
Cuenca Pérmica y en 2022 van
producir alrededor de 200,000 b/d.

Principales
Compañías
Operadoras

Producción
anual
(Bbl)

Producción
diaria
(Bbl)

Exxon 105,167,616 288,130

Pioneer 88,400,474 242,193

Continental 63,731,885 174,608

Diamondback 53,007,815 145,227

XTO 41,530,685 113,783

Burlington 40,875,423 111,987

Chesapeake 38,248,224 104,790

Marathon 32,879,564 90,081

Occidental 32,410,759 88,797

Encana 32,110,434 87,974

Apache 31,486,474 86,264

Anadarko 25,822,808 70,747

Chevron 24,794,174 67,929

Parsley 24,181,967 66,252

Devon 23,507,327 64,404

Shell 21,869,175 59,916

Kinder Morgan 19,964,634 54,698

SM Energy 19,762,905 54,145

Endeavor 18,807,348 51,527
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Pemex ha comprobado que estas lutitas pueden
producir. Los recursos estimados son del orden de:

Escalera 2013 y CNH Modificadas

Original in situ Aceite
(MMMb)

Gas húmedo
(MMMMpc)

Turonian Agua Nueva 13 7.6

Tithonian Pimienta 17.8 13.1

Oxfordian San�ago 4

Total 34.8 20.7
Pemex / CNH

De éstos recursos no
se ha extraído NADA

*
* No contabilizado oficialmente
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MMMbpce Sureste Tampico - Misantla

Reservas 18 7
Remanente

Convencional
No convencional

108
-

34
64 (Chicont.)
39 (Lutitas)

Por descubrir 15 2

Total 141 146

Producido 48 7

Además, si la comparamos con el Sureste

Ambas tienen una cantidad similar de recursos !

CNH / Pemex

En etapa madura, yacimientos profundos, difíciles de encontrar, pocas instalaciones costa-fuera,
las nuevas son caras y requieren largos tiempos de construcción e instalación.

Sureste

Tampico
Misantla

Chicontepec

Sureste:

Tampico – Misantla: Los no convencionales ya están descubiertos y probados. Desarrollar es más fácil,
más rapido, más barato y no tiene riesgo geológico (encontrar o no encontrar).

(Sin considerar lo producido y es lo que se encuentra en el
subsuelo, no lo que se podría extraer)

Pero tienen algunas diferencias:



La Cuenca de Tampico – Misantla una supercuenca

IHS Markit (desarrolladores del concepto) y la AAPG la consideran la
supercuenca con mejores caracteristicas para ser rejuvenecida a nivel mundial

MAYA
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Infraestructura petrolera de Tampico - Misantla

• una refinería,
• un centro procesador de gas,
• industria petroquímica (Poza Rica y Altamira),
• cientos de km de ductos para aceite y gas,
• tanques de almacenamiento,
• compresoras,
• bombas para aceite y gas,
• excelentes vías de acceso,
• prestadores de servicios desde hace más de 50 años,
• ductos de transporte hacia los centros de consumo,
• puertos para exportación (Tampico y Tuxpan).

Se tiene infraestructura para explotar estos recursos :

Tuxpan

Esta infraestructura esta subutilizada



Valor económico ¨mínimo¨ del recurso no convencional de México

Los recursos de petróleo y gas no - convencionales oficialmente cuantificados son: 90 mil MMb

de aceite y 40 MM de MM de gas, considerando tan solo diez años, y extrayendo únicamente

5% del petróleo (~4,500 MMb) y 20% del gas (~8 MM de MMpc), mucho menos de lo que se puede
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producir, generaría ingresos por:

1.23 MMbd @ $ 70.00 USD/b = $ 86.3 MM USD/día
2,200 MMpcd @ $ 3.00 USD/mpc = $ 6.6 MMUSD/día

$ 92.9 MM USD/día
~ $ 1,900 MM de pesos/día

Lo que viene siendo:

~ $ 7,000 MM MM de pesos
4,500 MMb @ $ 70.00 USD/b = $ 315,000 MM USD

8 MM de MMpc @ $ 3.00 USD/mpc = $ 24,000 MM USD
$ 339,000 MM USD

Precios del petróleo y gas que estiman los expertos para los próximos años. Actualmente esta a 80.61 /b y 2.96 /Mpc

A $ 20.5 pesos / USD

Alrededor del valor del PIB anual de México
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1. Generaría ingresos por $ 339 mil MM USD (273 veces el PIB de México de 2021 de $ 1,240 MMUSD).

2. Requeriría la tercera parte de esa cantidad como inversión.

3. Se puede hacer con recursos privados, el gobierno recibiría miles de millones por derechos e

impuestos.

4. Generaría decenas de miles de empleos directos e indirectos.

5. Aportaría 1.2 MMbd de aceite y 2,200 MMpcd de gas adicionales

6. Sería suficiente para cubrir todas las necesidades de México y habría excedentes para exportación.

7. Y se podría empezar a producir en cuestión de semanas, pues se tiene la infraestructura necesaria!

8. Proyectos de este tipo están en ejecución en EUA, Canadá, Argentina, etc.

El barril esta ahora a $ 70 US
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✓ México tiene suficientes recursos no convencionales para satisfacer todos los
requerimientos de hidrocarburos del país y además exportar.

✓ Hay > 90 mil MMb de aceite y 40 MM MMpc de gas en Chicontepec y el ¨shale oil¨ Jurásico
más de lo que se estima para el Golfo de México y el Sureste.

✓ Al igual que en otras cuencas análogas se podría empezar a extraer más fácil, a menor
costo, en menos tiempo y sin riesgo geólogico, que cualquier otro recurso de México.

✓ Estos recursos se pueden extraer sin que el gobierno gaste un solo centavo, solo se
necesita reestablecer las rondas de licitación y autorizar asociaciones estratégicas para
Pemex.

✓ Urge desarrollar estos recursos, si nos seguimos tardando se van a quedar en el subsuelo
para siempre y jamás nadie se beneficiará de su valor…

En Conclusión
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Foro de discusión

Discussion Forum

A sugerencia de uno de nuestros lectrores, a partir de la revista de agosto de 2022,
estaremos incluyendo las opiniones y discusiones de nuestros lectores en relación a
las Notas Geológicas publicadas, lo que permitirá la participación activa de los
interesados. En definitiva, este foro de discusión será de gran valor para mantener
el interés en una gran variedad de temas geológicos, y creará un ambiente de
colaboración cordial entre nuestras comunidades de Geociencias.

Por favor envíen sus observaciones, comentarios y sugerencias a cualquiera de

los Editores de la Revista Maya de Geociencias.

At the suggestion of one of our readers, beginning with this August issue we will be
including opinions and discussions from our readers relating to the published
geological notes. This will permit active participation by interested parties. This
discussion forum will certainly have great value for maintaining interest in a wide
variety of geological themes, and will create a cordial, collaborative atmosphere
among our geoscience community.

Please send your observations, comments and suggestions to any of the Editors of
the Revista Maya de Geosciencias.
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Asociación de Geólogos y Geo�sicos
Españoles del Petróleo

h�ps://aggep.org/

Como parte de las actividades de difusión de nuestra revista de
geociencias, Tenemos una relación de buena fe y amistad con las Escuelas,
sociedades y asociaciones geológicas en otros países del mundo.

Sociedad Geológica de España

h�ps://sociedadgeologica.org/

Sociedad Cubana de Geología

h�p://www.scg.cu/

Sociedad Dominicana de Geología

h�p://sodogeo.org/

Universidad Tecnológica
del Cibao Oriental,

República Dominicana

h�ps://uteco.edu.do/

http://cbth.uh.edu/

Universidad Tecnológica de la Habana, CUJAE - h�ps://cujae.edu.cu/

Escuela de Geo�sica: h�ps://t.me/ConoceGeofisicaCujae.edu.cu/

GeoLatinas

https://geolatinas.org/

Geología Médica
http://www.medgeomx.com/

Instituto Nacional de Geoquímica
(México). https://www.inageq.com/

https://aggep.org/
https://sociedadgeologica.org/
http://www.scg.cu/
http://sodogeo.org/
https://uteco.edu.do/
http://cbth.uh.edu/
https://cujae.edu.cu/
https://t.me/ConoceGeofisicaCujae.edu.cu/
https://geolatinas.org/
http://www.medgeomx.com/
http://www.medgeomx.com/
http://www.medgeomx.com/
https://www.inageq.com/
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