
ABSTRACT

We examined the potential in onshore Texas of
the most prolific reservoirs found to date in the
Gulf of Mexico basin, Cretaceous carbonates, and
in particular the Edwards and Sligo formations.
Two-dimensional (2-D) and three-dimensional (3-D)
seismic data with lithologic and biostratigraphic
information led to a detailed sequence stratigraphic
framework. This framework resulted in a concen-
trated exploration effort in Lavaca County, a redefi-
nition of the Edwards shelf margin, and confirma-
tion of a major sequence boundary in the Sligo.

The youngest Edwards margin appears to have
stepped seaward a distance of more than 3 mi (4.8
km) from the position of the margin as indicated
by the Word field. This seaward shift and reposi-
tioning of the margin is shown in 3-D seismic and
well data. Recognized within the progradational
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package are distal slope wackestones, reef and
bank complexes, and back-reef lagoonal deposits
that are offset seaward across sequence bound-
aries. Reef and grainstone deposits are located far
seaward of the commonly recognized margin and
numerous exposure surfaces occur in the shelf
deposits.  Proximity to faulting after bur ial
ensures the development of a plumbing system
that enhances secondary porosity and provides a
migration pathway for hydrocarbons.

A Sligo debris play is based on a sequence
boundary within the upper part of the Sligo in-
ferred from seismic geometry and surface expo-
sures in Mexico. The seismic portrays a wedge
geometry positioned downslope from the Sligo
margin. Base-level change about the sequence
boundary would have initiated coarse carbonate
debris- and grain-flow deposition seaward of the
Sligo shelf margin. Rapid deposition may have
helped preserve porosity within the thick debris
wedge. Data from reservoir analogs confirm that
downslope carbonates can retain reservoir-quality
porosity. Facies variation and slump faulting on the
foreslope creates the potential for trapping, and
juxtaposition to deep-water carbonates sets up the
source and migration pathway. This undrilled
wedge extends for hundreds of miles along the
Sligo margin.

INTRODUCTION

Reevaluation of existing hydrocarbon plays in
light of new tools and concepts has often yielded
rewards in the history of exploration. Such rewards
have included not only new discoveries and play
expansions but also significant new exploration



possibilities of regional extent. An excellent exam-
ple of the latter has been recently revealed in
Lower Cretaceous carbonates of the onshore Gulf
of Mexico basin. Study of existing two-dimensional
(2-D) and new three-dimensional (3-D) seismic
data, in conjunction with lithologic and biostrati-
graphic information, has indicated unforeseen
drilling opportunities in portions of Texas and pos-
sibly elsewhere.

Lower Cretaceous carbonates are the most prolific
reservoir facies in the Gulf of Mexico basin. Pro-
duction from these reservoirs extends along major
portions of the basin from eastern Louisiana across
southern Texas and including the vast reserves of
east-central Mexico. To reassess the viability of the
trend in the United States, Chevron geoscientists
focused on an area in south Texas near the San
Marcos arch (Figure 1). Through the detailed analy-
sis of seismic, well information, and outcrops, we
were able to develop a sequence stratigraphic frame-
work for the Lower Cretaceous and to reinterpret
shelf margin position and depositional history.

Exploration concepts focused on the Lower
Cretaceous Edwards (Stuart City) and Sligo margins
(Figure 1). Within the study area, the Edwards mar-
gin has been mapped in numerous publications as
coincident with the Sligo margin (e.g., Meyerhoff,
1967; Fisher and Rodda, 1969; Bebout and Loucks,
1974); however, our work clearly demonstrates
that the Edwards margin actually progrades sea-
ward (southeastward) beyond the Sligo margin.
This extension of the favorable stratigraphy of the
Edwards beyond the commonly recognized margin
presents abundant opportunities for future explo-
ration in both the Edwards and Sligo. In particular,
our work indicates that the Sligo is a well-defined
aggradational margin that underwent a major peri-
od of exposure, resulting in deposition of a series
of downslope debris wedges. Such wedges form
the principal reservoirs in the prolific Golden Lane
(Poza Rica trend) of eastern Mexico. These de-
posits have not been drilled in the United States to
the best of our knowledge and present huge
exploratory possibilities.

REGIONAL SETTING

The study area is located in east-central Texas
proximal to the San Marcos arch (Figure 1a). This
area was chosen due to its structural potential for
focusing hydrocarbons. Figure 1b shows that the
margins of the Edwards and Sligo are coincident in
a few areas but diverge quite often along the trend.
Relevant Cretaceous stratigraphy in the study area
is given in Figure 2.

A 2-D seismic structure map on the top of the
Edwards (Figure 3) suggests that the Edwards and

Sligo margins are stacked in this area. The pre-
sumed location of the overlapping margins is clear-
ly depicted by apparent hinging in the structure
map. By reviewing the seismic lines shown on the
map, we demonstrate that what seems to be a
definitive feature of the Edwards margin is, in fact,
drape over the deeper Sligo margin; furthermore,
faults and slight structures exist seaward of the
apparent hinge zone and form the basis for signifi-
cant downdip exploratory opportunities. The map
of Figure 3 also indicates the location of the Word
field, which will be discussed as a well-studied
example of an Edwards play. Word field is a mature
Edwards gas field producing at a depth of approxi-
mately 13,000 ft (3965 m). The significance of the
field (cumulative production of 290 bcf, in-place
reserves of 890 bcf) in defining plumbing mecha-
nisms, porosity development, and trap style cannot
be overstated.

Figure 4 is an interpreted 2-D seismic line (line A
of Figure 3) demonstrating the architecture of the
Cretaceous shelf and margin in the study area. We
have defined nine sequences within the interval
from the Cotton Valley Formation through the top of
the Edwards. The sequence boundary at the top of
our sequence 5 within the upper Sligo is equivalent
to the 112 Ma sequence boundary of Goldhammer
et al. (1991) and marks a key period of erosion and
potential deposition of coarse debris downslope.
The boundary between sequences 6 (uppermost
Sligo) and 7 (Pearsall) is interpreted to be a drown-
ing unconformity. The sequence 9 boundary at the top
of the Edwards coincides with the 98 Ma sequence
boundary of Goldhammer et al. (1991) and is inter-
preted to be a time of dissolution of coarse back-reef
grainstones.

Note on Figure 4 that the aggradational nature of
the Sligo margin produces a “false” margin in the
overlying Edwards Formation. Close examination of
the data reveals continued thickening of the Ed-
wards (sequence 9) seaward (southeastward) of the
Sligo margin, indicating that the true Edwards mar-
gin lies off the right end of the seismic line. The
flexure caused by the underlying Sligo margin cre-
ates a level of instability in the overlying sediments
that leads to faulting and perhaps fracturing, as we
demonstrate in following sections.

THE EDWARDS—AN UNDERDRILLED
OPPORTUNITY

The depositional nature of the Edwards (Stuart
City) margin has been examined by several work-
ers, including Bebout and Loucks (1974) and Baker
and Scott (1985). Figure 5 shows a cross section
modified from Baker and Scott (1985) providing a
conceptual framework for the Word field complex
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Figure 1—(a) Regional map of Gulf of Mexico delineating Cretaceous Edwards and Sligo margins in the northern
portion and an undifferentiated margin in the south. Intrashelf basins and the San Marcos arch paleohigh are
shown in the northern Gulf rim, as are two major isolated carbonate platforms in the south. (b) Detailed map of
northern rim of the Gulf of Mexico showing the trend of the Cretaceous Edwards and Sligo shelf margins; the study
area centered in Lavaca County, Texas; and Cretaceous production surrounding the study area. The shelf margins
are generally portrayed in the literature as being coincident in the study area.
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of grainstones. This, in turn, formed the basis for
our pursuit of potential Edwards reservoir fairways
downdip. Figure 5 indicates a carbonate reef and
associated detritus in front of the island complex
represented by Word field. Our study of well cut-
tings and core, coupled with detailed seismic corre-
lation, confirms that the Edwards margin consists
of both grainstone and reef facies, but led us to the
conclusion that both sets of facies repeat them-
selves several times within the Edwards as the mar-
gin prograded. In essence, there are equivalent
facies to those of Word field downdip of the field,
but the facies lack the underpinning of the Sligo
margin for structural drape. The stratigraphic con-
text of the Edwards progradation was not captured
in previous studies.

Figure 6 is a 3-D seismic line (line B of Figure 3)
revealing more detail of the Edwards structure
across and seaward of the Sligo margin. Word field
lies directly above the Sligo margin, putting the
Edwards in a structural position where it is cut by at
least two faults. These data suggest that the Edwards
in Word field is likely a fault-plumbed horizon.

Elongate trends of porosity in the field that parallel
depositional strike are indicated by log correlation,
3-D seismic acoustic impedance analysis, and well
productivity maps (Baker and Scott, 1985;
Weathers, 1996). Although the elongate nature of
the porosity development is consistent with the
geologic model of Baker and Scott (1985), postulat-
ing meteoric water-induced dissolution in a beach
ridge setting, we believe that dissolution attributable
to subsurface-derived fluids moving along faults is
also important. The thickness of porosity zones
(phi-H) in some wells suggests a dissolution mecha-
nism that crosscuts stratigraphy, which we believe
is not expected with the geologic model of Baker
and Scott (1985). In addition, the nature of the
porosity and pore-filling calcite cements observed
in cores suggests burial diagenesis. We have
observed vuggy and solution-enlarged fracture
porosity, which does not disprove syndepositional
meteoric dissolution, but is more likely a result of
burial dissolution. We have also observed coarse,
hydrocarbon-stained calcite cements locally filling
the porosity; these cements are commonly
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Figure 2—Schematic dip cross section of Cretaceous in onshore Texas highlights two important play types. One
play in the upper Edwards involves the progradation of favorable reservoir facies between the position of the com-
monly recognized Edwards margin, which is coincident with Word field, to an ultimate position approximately 
3 mi (4.8 km) seaward. Faults play a role in porosity development and hydrocarbon migration. The other play is
wedges of downslope debris that are present immediately in front of the Sligo margin. These wedges may be analo-
gous to those of the giant Poza Rica field, which occurs adjacent to the Golden Lane platform of Mexico.
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observed products of burial cementation. We con-
clude that subsurface f luids moving along fault
pathways are an important mechanism for porosity
enhancement and hydrocarbon emplacement in
Word field. The fact that grainstone-packstone
facies are coincident with the faults is also critical
to the production seen at Word field.

The extension of the Edwards seaward of Word
field is a progradational belt that occurs toward
the right on the seismic line of Figure 6. The struc-
tures outboard (southeast) of Word field are also
plumbed by faults, as shown on Figure 6, and rep-
resent optimal targets for exploration. These struc-
tures are largely untested; however, note that the

structural closure shown at the far right end of the
seismic line has been tested by the General Crude 1
Bertha Anderson well and contains potentially
commercial hydrocarbon reserves. The well has
not yet been placed on production due to a signifi-
cant amount of gas encountered in the shallower
Wilcox interval.

Information from wells located seaward of the
commonly recognized Edwards margin helps reveal
the stratigraphic implications of the seismic data.
Our analysis of sample descriptions from several
wells drilled downdip from Word field indicates that
shallow-water Edwards facies are present. Six wells
contained miliolid foraminifers, rudist and other
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Figure 3—Structure map in the study area drawn on top of the Edwards formation. Contours are every 500 ft (152.5
m), with a regional dip from 11,500 ft (3507 m) in the northwest to 14,500 ft (4422 m) in the southeast. Notice the
abrupt change in contour style across the trend of the published Edwards/Sligo margins. The location of Word field,
which is a significant Edwards reservoir, is along the Edwards margin trend. The key seismic lines of our study are
shown: two-dimensional seismic line A of Figure 4, three-dimensional (3-D) seismic line B of Figure 6, and 3-D seis-
mic line C of Figure 9. Line C is out of a 3-D survey that is shown in more detail on Figure 7.
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Figure 4—Two-dimensional seismic line A highlights gross stratigraphic surfaces and intervals. The line is located on Figure 3. Nine sequences are
identified for the Cotton Valley through Edwards intervals. The colored reflectors indicate the nature of the bounding stratigraphic surfaces. The two
plays analyzed during this study are within Edwards sequence 9 and in Sligo sequence 6.
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shell fragments, or traces of boundstone, suggesting
that reef and back-reef environments were present.
The Chevron 1 Coby well illustrates the relevant
Edwards stratigraphy. The well location is shown on
Figure 7, which also gives the outline of a 3-D seis-
mic survey conducted immediately in front of the
published Edwards margin. Interpreted log and drill-
cutting information from the Chevron 1 Coby well is
shown in Figure 8. Drill cuttings collected every 10 ft
(3.05 m) were examined in thin section over the
entire interval. The interpretation shows a prograda-
tional succession in the Edwards/Glen Rose from
deep-shelf argillaceous wackestones up through
back-reef grainstones. The depositional facies shown
for the Coby well suggest that the Edwards reef
margin prograded seaward even at this location.

A user track through the 3-D seismic volume
(line C, Figure 3) and a corresponding geologic
cross section show the progradational nature of the
Edwards in more detail (Figures 9, 10). The user
track is located specifically as shown on Figure 7
and includes three wells (Figure 9). The Mobil
Kahenek 1 well (Bebout and Kupecz, 1985) is pro-
jected 13 mi (21 km) along depositional strike from

Word field, whereas the Chevron 1 Coby and the
Exxon 1 Joe Zaruba wells are on the user track (see
Figure 7). The wells have been depth-tied to the
seismic data on the basis of sonic or density logs
and synthetic seismic traces. Four seismic reflec-
tors, labeled reflectors 1–4 on Figure 9, are inter-
preted from stratal geometries to be sequence
boundaries. The three Edwards sequences defined
by the four boundaries occur within sequence 9 on
the 2-D seismic of Figure 4.

The four key seismic reflectors within the Ed-
wards on Figure 9 were used to assist in correlating
the wells on the cross section of Figure 10.
Reflector 1 is a high-amplitude reflector downdip
that diminishes in strength updip (Figure 9). This
reflector occurs at the top of an interval of deeper
water argillaceous wackestones (upper Tamaulipas)
and is equivalent to the sequence boundary at the
top of sequence 8 on Figure 4. Reflector 1 is imme-
diately overlain by a prograding reef and bank com-
plex of the Edwards margin seen in cores from the
Kahanek well and distal slope wackestones de-
scribed from cuttings of the Coby well (Figure 10).
Reflector 2 of Figure 9 is weak and ties the lagoonal
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Figure 5—A dip cross section modified from that of Baker and Scott (1985) shows depositional environments
inferred for the Edwards shelf margin. The Word field complex consists of grainstones that formed in beach ridge
and sand-flat settings. This depositional model is valuable because it generally shows the facies relations and cor-
rectly points out that there is significant development of shallow-water Edwards facies far seaward of Word field;
however, the model does not convey the stratigraphic variation within the upper Edwards and thus does not por-
tray correctly the details of the interrelationships of the Edwards facies.
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Figure 6—Three-dimensional seismic line B shows important aspects of the Edwards structure. The location of the line is shown on Figure 3. The top
Edwards reflector is highlighted in dark blue. Two other reflectors are also highlighted: top Austin Chalk by light blue and top Pearsall by green. Note
the Edwards interval thickens southeast of Word field. Major faults are shown in bold green.
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Figure 7—Map showing the outline of a three-dimensional
seismic survey and the location of seismic line C of Fig-
ure 3. Line C is a user track from the survey that extends
from the commonly recognized Edwards margin toward
the southeast to the Chevron 1 Coby well, then easterly
to the Exxon 1 Joe Zaruba well.

Figure 8—Logs and drill cuttings descriptions for the Chevron 1 Coby well. Logs shown from left to right are gamma
ray (GR), resistivity (ILD), and sonic (DT). The lithofacies determinations are based on an examination of thin sec-
tions of drill cuttings that were taken at 10-ft (3.05 m) intervals throughout the entire Edwards/Glen Rose interval.
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Figure 9—Three-dimensional seismic user track line of Figure 7 shows details of the Edwards stratigraphy. The line location is also shown on Figure 3.
Three wells located on the seismic line are correlated on the cross section of Figure 10. The Mobil 1 Kahanek well is projected from Word field
approximately 13 mi (21 km) along the strike of the published Edwards margin. The Chevron 1 Coby well and the Exxon 1 Zaruba well are located on
the line as is shown on Figure 7. The 112 Ma sequence boundary of Goldhammer et al. (1991) within the upper Sligo (equivalent to the boundary
between sequences 5 and 6 on Figure 4) is picked toward the base of the seismic line. Four key small-scale sequence boundaries occurring within the
Edwards are identified in the Coby well and correlated across the seismic line as reflectors 1–4. The Edwards sequences bounded by the four reflec-
tors occur within sequence 9 of Figure 4. Reflector 4 is equivalent to the 98 Ma sequence boundary of Goldhammer et al. (1991). These four seismic
sequence boundaries are the basis for the well correlation shown on Figure 10.
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Figure 10—Cross section showing Edwards facies relations among three wells. The line of section is the same as that of the seismic line of Figure 9; the
location is shown on Figure 7. The Mobil 1 Kahanek well is projected in from Word field. The SP log is shown to the left of the depth track (in feet), and a
resistivity log is shown to the right. Conventional core was described from approximately 13,670 to 14,340 ft (4169 to 4373 m). The rock types recognized
in the core are summarized in the right column; boundstones and packstones, from approximately 14,100 ft (4300 m) to the bottom of the core, are over-
lain by packstones and grainstones. Gamma-ray (left) and sonic (right) logs are shown for the Chevron 1 Coby well. Facies recognized during drill cut-
tings examination from 14,200 to 16,000 ft (4331 to 4880 m) in the Edwards (see Figure 8) are shown in the right column. Gamma-ray (left) and resistivity
(right) logs are shown for the Exxon 1 Zaruba well. A core description from approximately 14,280–14,500 ft (4355–4422 m) is summarized in the right col-
umn; grainstones and packstones overlie boundstones at the base of the core. Seismic sequence boundaries (reflectors 1–4) are the basis for the correla-
tion between the wells. The highly progradational nature of an Edwards margin reef and bank complex is shown to extend the ultimate Edwards margin
more than 3 mi (4.8 km) seaward of the Word field trend.
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packstone/grainstones in the Kahanek cores to a
reef and bank complex in the Coby cuttings (Figure
10). We infer that this reflector ties to fore-reef and
slope deposits in the Zaruba well.

Ref lector 3 of Figure 9 ties back-reef wacke-
stone/packstones of the Kahanek cores to reef and
back-reef grainstones in the Coby cuttings (Figure
10). We interpret from the logs of the Zaruba well
that a reef and minor fore-reef succession are pres-
ent in this interval. Reflector 4 of Figure 9 ties back-
reef deposits in the Kahanek well (inferred from
logs and observed in the equivalent interval in
other Word field cores) to back-reef packstone/
wackestones in cuttings from the Coby well. These
same deposits are correlated to reef and back-reef
grainstones seen in cores from the Zaruba well.

Reflector 4 is equivalent to the sequence boundary
at the top of sequence 9 on Figure 4 and to the 98
Ma sequence boundary of Goldhammer et al.
(1991). It seems clear that even this “top Edwards”
interval between reflectors 3 and 4 represents a
progradational package whose ultimate culmina-
tion is seaward of the Zaruba well. The correla-
tions shown on Figures 9 and 10 thus delineate
prospective grainstone packages as much as 3 mi
(4.8 km) or more seaward of the published Ed-
wards margin.

The impact of these findings is considerable.
Clearly defined is a virtually unprospected area of
the Edwards with significant potential for new gas
reserves. The highly progradational nature of the
Edwards margin places prospective back-reef and
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Figure 11—Map of study area bracketing the opportunity fairway for favorable Edwards reservoir-quality facies
development between the commonly recognized margin of the Edwards (the Word field trend) and the ultimate
margin several miles seaward. Contours are the same as those of Figure 3.
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reef grainstones far seaward of the recognized mar-
gin. Development of a high-resolution sequence
stratigraphic framework reveals the location of
favorable facies, as can be seen by comparing the
2-D seismic expression of Edwards sequence 9 on
Figure 4 with the three Edwards sequences identi-
fied on the 3-D data of Figure 9. This information,
coupled with the likelihood that faulting can cre-

ate avenues for secondary porosity development
in the Edwards and charge the system with hydro-
carbons from deeper Tamaulipas source rocks,
makes it evident that numerous opportunities for
exploratory drilling exist. The extent of this oppor-
tunity fairway within Lavaca County alone is over 
3 mi (4.8 km) in width and 25 mi (40 km) in length
(Figure 11).
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Figure 12—Schematic east-west structural cross section from southern Mexico (modified after Yurewicz et al., 1997)
showing the relationship between the Poza Rica field and the Golden Lane platform. Figure 1 shows the location of
Poza Rica and Golden Lane. Poza Rica field and several smaller fields are a trend that is a downslope debris apron shed
from the adjacent platform. Arrows indicate hydrocarbon migration pathway as discussed by Yurewicz et al. (1997).
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Figure 13—Outcrop photograph from the Potrero Garcia
locality in northern Mexico showing the expression of
the 112 Ma sequence boundary of Goldhammer et al.
(1991) within the Sligo equivalent platform. View is of
the east wall just north of the entrance; bedding is verti-
cal due to structural tilting with stratigraphic up to the
right. The sequence boundary is the prominent notch
along the ridge line in the middle of the photograph. The
left half of the photograph shows the well-bedded nature
of the Cupido (Sligo) platform. The sequence boundary
is marked by a prominent solution collapse breccia with-
in peritidal cyclic facies of the uppermost Cupido (Gold-
hammer et al., 1991) that weathers recessively on the
skyline. Transgressive deposits of the Cupidito (upper-
most Sligo equivalent), which immediately overlie the
sequence boundary, are overlain by recessive shale and
mudstones of the La Pena (Pearsall equivalent).
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Figure 14—Three-dimensional (3-D) seismic line B showing the nature of exploration opportunity in Sligo fore-reef and slope. Line is located on Figure 3. The
sequence boundary of Goldhammer et al. (1991) within the upper Sligo is identified in blue. Red lines identify downslope debris intervals seaward of the Sligo mar-
gin. These stratigraphic intervals commonly display onlap and downlap terminations. Compare with the 3-D seismic line of Figure 9 and the two-dimensional data
of Figure 4 that also show the same sequence boundary and the Sligo debris. The top Pearsall reflector is indicated by green.



THE SLIGO FOREREEF—AN UNTESTED
OPPORTUNITY

Our Cretaceous studies examined the prolific fields
of east-central Mexico and found that the Poza Rica
field (see Figure 1 for location) appeared to be an ana-
log for a concept we had identified along the Sligo
margin in Texas. Poza Rica is a giant offshore field in
the Tampico embayment, producing from the
Albian–Cenomanian Tamabra formation. The cross
section of Figure 12 illustrates the depositional setting
for the Poza Rica field. Fore-reef grainstones and pack-
stones and intraclast breccia of partly shelf-derived
skeletal material occur as a thick wedge trapped along
the flank of the Golden Lane isolated platform (Enos,
1985). Note on Figure 12 that the downslope wedge
is developed on both sides of the platform.

Figure 13 shows an outcrop photograph from
northern Mexico where Goldhammer et al. (1991)
identified a sequence boundary (the 112 Ma se-
quence boundary) within the upper Sligo equiva-
lents of the Cupido and Cupidito formations. This
boundary appears as the prominent notch in the
center of the photograph at the skyline. The bound-
ary marked a period of dissolution and erosion on
the platform, and was a time, we suspect, that
debris and grainstones were carried downslope in

front of the margin. Any downslope relationships
cannot be investigated on the outcrops due a lack of
slope exposures.

The sequence boundary separating the Cupido
from the overlying Cupidito can be carried into
Texas. Using well control, the boundary can be tied
to a potential hiatus on the margin, whereas seis-
mic data identify the boundary with a clear discon-
formity along the margin front. The 3-D seismic line
shown in Figure 14 (line B of Figure 3) points out
this sequence boundary (shown in blue) in the Sligo
margin. The same boundary is identified on the 3-D
seismic line of Figure 9 and the 2-D seismic line of
Figure 4 (sequence boundary at top of sequence 5).
Figure 14 appears to indicate several events on the
seaward side of the margin that display onlap and
downlap reflector terminations. These events exhib-
it the proper architecture to comprise part of a
downslope debris wedge in excess of 1000 ft (305 m)
thick. The wedge sits adjacent to a steep shelf mar-
gin that has some similarity to the Capitan reef
margin, for example, as revealed in outcrops at
McKittrick Canyon in the Guadalupe Mountains of
west Texas and New Mexico. The Sligo debris wedge
on the 3-D seismic data of Figure 14 is also visible on
the 2-D data of Figure 4 (downslope portion of our
sequence 6).

Fritz et al. 919

Figure 15—Schematic cross section interpretation of the Sligo downslope relations seen on three-dimensional seismic
lines of Figures 9 and 14, as well as other data. We view the Sligo margin as likely being similar in nature to that of the
Golden Lane platform in Mexico. The Sligo downslope debris wedges would be analogous to those of the Poza Rica
fields. The composition and reservoir quality of the Sligo downslope play are unknowns because it is undrilled.
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The existence of a Sligo downslope wedge
between the sequence boundary and the overlying
Pearsall shale (shown in green on Figure 14) does
not guarantee the presence of coarse-grained materi-
al, but it strongly implies it. In our interpretation,
there were two primary sources of carbonate pro-
duction during the sea level lowstand associated
with the sequence boundary that would have sup-
plied sediment to the wedge: (1) erosional retreat of
the shelf margin and (2) in-place growth of reef-
grainstone environments on the slope. We believe
the lowstand created a period of instability, resulting
in coarse breccia and grainstone transported farther
downslope in the form of debris flows and sediment
gravity flows, forming the debris wedge at the base
of slope. During the subsequent transgression and rel-
ative highstand, the Sligo shelf margin kept up with
sea level rise and continued to contribute grainstone
debris downslope (also included within sequence 6
on Figure 4). This uppermost Sligo deposition corre-
sponds to the Cupidito of the northern Mexico out-
crops (Goldhammer et al., 1991). Rapid deposition of
the downslope carbonates may have helped to pre-
serve primary porosity by limiting the amount of
marine cementation. Eventually, the Sligo shelf mar-
gin was flooded by the major transgression represent-
ed by the Pearsall, which would provide a hydrocar-
bon seal. Sequence 7 on Figure 4 is equivalent to the
Pearsall formation; as has been previously mentioned,
we interpret the sequence boundary between
sequences 6 and 7 to be a drowning unconformity.

These conclusions are in contrast to those of Dravis
and Wanless (1999) regarding the predicted regional
distribution of Lower Cretaceous carbonate debris
wedges. In their analysis of such deposits, these work-
ers stressed the importance of strong winds in control-
ling the production of carbonate sands on top of the
modern Caicos platform in the southeast Bahamas, as

well as the transportation of these sands off the lee-
ward margin of the platform. Using both the model
derived from the Caicos and their observation that
Poza Rica is a wedge of grainstones developed only on
the western (leeward?) edge of the Golden Lane plat-
form, Dravis and Wanless (1999) suggested that Lower
Cretaceous debris wedges would more likely exist off
the western sides of the Yucatan Peninsula and
Florida escarpment and not off the windward margin
in Texas. Three observations, however, are at odds
with their reasoning and support the notion that the
Sligo debris wedge of onshore Texas is a viable explo-
ration target: (1) recent analysis of the Poza Rica
trend, as illustrated in Figure 12 and in such studies as
Enos (1985), shows that the downslope debris wedge is
developed on both sides of the Golden Lane platform;
(2) Enos (1985, 1986, 1988), among others, demon-
strated that the Poza Rica wedge consists of coarse intra-
clast debris and not exclusively grainstones; and (3)
studies from many modern carbonate areas show a
coarse debris and grainstone apron downslope of wind-
ward reef margins.

We submit that the Caicos model, as discussed
by Dravis and Wanless (1999), although potentially
important for understanding offbank transport by
wind-driven currents of carbonate muds and sands,
does not explain the distribution or composition of
the Poza Rica downslope wedge, nor does it lessen
the exploration potential of the Sligo downslope
wedge. This potential is represented by the stylized
cross section of Figure 15 across the Sligo margin in
south Texas. The cross section is based on seismic
characteristics observed on the 3-D seismic lines of
Figures 14 and 9, as well as other seismic data in
the area. The risk elements of reservoir quality and
trap are the most difficult to mitigate in this play,
but the potential remains high. We believe the Poza
Rica demonstrates that the correct combination of
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Figure 16— Regional map
of northern Gulf of 
Mexico rim showing the
opportunity fairway for
potential reservoir quality
in the Sligo fore-reef 
and slope.

Gulf of Mexico

SLIGO MARGIN

OPPORTUNITY FAIRWAY

100 MILES

200 KILOMETERS



facies and diagenesis can occur to produce ade-
quate reservoir quality (Enos, 1986, 1988). The
Sligo wedge is of considerable scale, being over
1000 ft (305 m) in thickness and extending for sev-
eral miles in a dip direction. Stratigraphic trapping
is expected as a result of downslope facies varia-
tion across small-scale sequence boundaries, and
slumping and faulting of the slope might produce
fault traps. Fine-grained deposits of the Pearsall for-
mation are a potential top seal.

The use of 3-D seismic is critical in defining and
properly testing a target of this type. A few wells drilled
in Louisiana, such as the Union 1 Kirby well (Tyrrell
and Scott, 1989), may have penetrated the distal
end of the Sligo debris wedge, but the debris
wedge itself apparently has not been drilled. We
believe the Sligo fore-reef and slope play is regional
in extent throughout the northern rim of the Gulf
of Mexico (Figure 16), and this play opportunity
has yet to be tested.

CONCLUSIONS

The Lower Cretaceous of the Texas Gulf Coast
remains an area with a high potential for significant
reserves of oil and gas. The Edwards and Sligo plays
presented in this study, as well as other Lower
Cretaceous objectives, are far from fully exploited
and make attractive targets for future exploration.
Plays and prospects can be identified by using a
combination of high-resolution 3-D seismic data,
carbonate sequence stratigraphic concepts, and
core and cutting descriptions. These results, cou-
pled with the realization that faults are key path-
ways for secondary porosity and migration of hydro-
carbons, improve the chances for a discovery.
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