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ABSTRACT

A national assessment of undiscovered recoverable crude oil and natural 
gas resources of the United States was recently conducted by the U.S. 
Geological Survey. This report presents the petroleum geology, oil and gas 
plays, and other information used in the appraisal of the East Texas basin 
province as part of the national assessment.

The appraisal involves analysis of 294 oil and gas fields discovered 
between 1895 and 1985. Each of these fields has known recoverable quantities 
of crude oil and natural gas liquids of more than 1 million barrels or more 
than 6 billion cubic feet of natural gas. The known recoverable quantities of 
the 294 fields are 8.908 billion barrels of crude oil, 28.582 trillion cubic 
feet of gas, and 1.587 billion barrels of natural gas liquids.

The East Texas basin is divided into eight oil and gas plays which share 
similar geological characteristics of petroleum source beds, reservoir rocks, 
and hydrocarbon trapping mechanisms. These eight plays are: (1) N. E. Texas 
basement structure play; (2) Mexia/Talco fault system play; (3) N. E. Texas 
salt anticline play; (4) Tyler basin structural play; (5) Tyler basin 
Woodbine-Eagle Ford play; (6) West Tyler basin Cotton Valley play; (7) Sabine 
Uplift gas play; and, (8) Sabine Uplift oil play. The East Texas and Kurten 
Fields are not included in any play because each of these two fields has 
unusual characteristics which are unlikely to be duplicated elsewhere in the 
basin.

The reservoir rocks range in age from Upper Jurassic (Smackover 
Formation) to Eocene (Claiborne Group). The Gulfian Series, Late Cretaceous, 
is the principal source of crude oil; large quantities of natural gas are in 
the Coahuilan, and Upper Jurassic strata. Limited quantities of crude oil and 
natural gas are found in Eocene strata.

The trapping mechanisms are structural, stratigraphic and combination 
traps. The largest percentage of crude oil is in stratigraphic traps. 
Combination traps account for the largest concentrations of natural gas and 
natural gas liquids.

Crude oil is found predominantly in sandstone reservoir rocks, whereas 
limestone reservoir rocks are natural gas prone. Other reservoir rocks are 
dolomites and, to a lesser degree, chalks and anhydrite.

Petroleum source beds appear to be distributed widely over the basin and 
throughout the stratigraphic column from Upper Jurassic to Late Cretaceous. 
The oldest, most widely recognized petroleum source beds are in the lower 
Smackover Formation. Hydrocarbons were also generated in younger strata of 
Upper Jurassic and Early Cretaceous. Significant quantities of hydrocarbons 
were generated in the chalks and marine shales of Woodbine and Eagle Ford 
Groups, with lesser amounts probably generated from the younger, Late 
Cretaceous strata. Prolific petroleum source beds are: laminated, 
organic-rich carbonate mudstones; mudstone-rich and matrix supported 
carbonates; dense, dark-brown micrinitic limestones; dark-colored organically 
rich, marine shales; and, chalks.

The thermal history of the East Texas basin appears favorable for 
generation of hydrocarbons. The maturation trend appears to actually begin at 
a depth of about 3,000 ft (914 m), which places the onset of oil generation at 
a younger geologic age than expected. The vitrinite values from studies of 
the older producing strata suggest that the peak oil generation has been 
exceeded, the gas/oil ratio has increased, wet gas generation has begun, and 
dry gas generation has begun in deeper parts of the basin. The massive Ferry 
Lake Anhydrite appears to have formed a barrier which separated two



generation/maturation systems, one above and one below the massive anhydrite 
strata.

Timing of migration in the East Texas basin seems to have had a 
significant influence on hydrocarbon accumulation. Hydrocarbons began to 
migrate into Upper Jurassic reservoirs after early cementation, but before the 
later, deeper subsurface cements were precipitated. Migration of hydrocarbons 
into Woodbine Formation traps appears to have taken place during Late 
Cretaceous. Migration of crude oil into the uppermost Late Cretaceous and 
Tertiary Period strata occurred as late as the development of reservoir seals 
over Wilcox Group and Carrizo Formation reservoirs.

The East Texas basin is a maturely developed petroleum province. The 
potential for undiscovered recoverable crude oil and natural gas resources 
appears to be in currently productive areas, in extensions to currently 
productive trends, particularly into the deeper parts of the basin, and in the 
Norphlet Formation and Weraer Formation, Middle and Lower Jurassic. 
Hydrocarbons may be present also in Triassic (Eagle Mills Formation) and 
Paleozoic sedimentary strata.



INTRODUCTION

The U.S. Geological Survey (USGS) periodically conducts national 
assessments of undiscovered recoverable crude oil and natural gas resources. 
Resource assessments were published in USGS Circular 625 (hereafter referred 
to as Circular 625) by Hendricks (1965), Circular 650 (Theobald and others, 
1972), and U.S. Geological Survey News Release (1974). The results of 
subsequent national resource assessments are contained in Circular 725 (Miller 
and others, 1975) and Circular 860 (Dolton and others, 1981). A national 
assessment has been completed recently and a Working Paper has been released 
(USGS-MMS, 1988) describing the methodologies, assumptions and data used in 
the study, and indications of the petroleum potential of the United States.

In the 1988 national assessment, the United States is divided into nine 
onshore regions comprising 80 geologic provinces and four offshore regions 
comprising 35 geologic provinces. One of the nine onshore regions is Region 
6, Gulf of Mexico, which is comprised of the Western Gulf basin, the 
Louisiana-Mississippi salt basins, and the East Texas basin (fig. 1). The 
purpose of this report is to discuss the geologic framework, petroleum 
geology, resource assessment, oil and gas plays, and other information used in 
the appraisal of the East Texas basin province as part of the 1988 assessment. 
The geologic framework and petroleum geology provide background information on 
the province and are based upon a synthesis of published literature.

BASIN TYPE, LOCATION AND SIZE

The Gulf of Mexico is a relatively small ocean basin covering an area of 
more than 579,000 mi (1.5 million km ) (Martin, 1984). The northern Gulf of 
Mexico basin (hereafter called Gulf basin) is a passive margin basin formed on 
the southern edge of the North American continent. During and following the 
Triassic Period (fig. 2), the African and South American continents began to 
drift southeasterly relative to North America (Walper and Miller, 1985). The 
Gulf basin gained its present form from a combination of rifting and 
intrabasin sedimentary-tectonic processes during and after the Mesozoic Era 
(Murray and others, 1985). The northern rim of the Gulf basin is bound by the 
Ouachita tectonic belt extending across central and northeast Texas, southern 
Arkansas, and northern Mississippi.

The East Texas basin is one of three Mesozoic basins flanking the 
northern rim of the Gulf Coastal Plain. Initial subsidence due to rifting and 
crustal attenuation has combined with subsequent sediment loading to cause 
maximum subsidence of more than 23,000 ft (7,010 m) in the center of the basin 
(Jackson and Seni, 1984). «The area of«the basin to be appraised for oil and 
gas resources is 30,577 mi (79,190 km ) (fig. 3). The volume of sedimentary 
rock prospective for,,the accumulation of hydrocarbons (down to Paleozoic 
strata) is 68,043 mi (283,603 km ) (Dolton and others, 1981). Paleozoic 
strata are generally considered to be "basement rocks" in the East Texas basin 
and have not been shown to be sufficiently prospective to be considered for 
resource appraisal in this study.

STRUCTURAL SETTING

The deep water region of the Gulf of Mexico is underlain by dense 
basaltic-type oceanic basement rocks (Ewing and others, 1960, 1962; Menard, 
1967; Martin and Case, 1975). Thinned, moderately dense basement rocks 
underlie the continental slopes and large parts of the continental shelf areas
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Figure 2. Chart showing stratigraphic section, Mesozoic and Cenozoic 
strata, East Texas basin (modified from Nichols and others, 1968; 
Kreitler and others, 1980) (from McGowen and Lopez, 1983).
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(fig. 4). These basement rocks represent a crustal transition to thick 
granitic-type basement rocks under the emergent margins and the remaining 
parts of the continental shelves (Hales and others, 1970; Worzel and Watkins, 
1973; Martin and Case, 1975).

During the early stage of continental separation in the Triassic Period, 
complex systems of rift basins or rhomb grabens were formed on thinned 
continental crust in south Texas, east Texas, north Louisiana, central 
Mississippi-southwest Alabama, and the Florida Panhandle. These rift basins 
developed into the Rio Grande embayment, East Texas basin, north Louisiana 
basin, Mississippi interior basin, and the Apalachicola embayment, 
respectively (fig. 1). Structurally positive elements, which separate the 
rift basins, are the San Marcos arch, the Sabine arch, the Monroe arch, and 
the northeast extension of the Wiggins arch (Martin, 1984). The Sabine arch 
has formed the eastern boundary of the East Texas basin since at least the 
Early Jurassic Period (Granata, 1962; Halbouty and Halbouty, 1982, Rodgers, 
1984). Granata (1962) suggests that the Sabine arch has remained a relatively 
stable platform surrounded by subsiding basins.

Major fault systems bound the northern rim of the basin and the initial 
movement of these faults probably represents gravity sliding of the Louann 
Salt toward the basin (Bishop, 1973). These fault systems, shown in Figure 1, 
are the Mexia-Talco, south Arkansas, and Pickens-Gilbertown-Pollard fault 
systems (Murray, 1961). These fault systems are the updip limits of thick 
Louann Salt deposits; a relatively thin section of Louann Salt-Late Jurassic 
sedimentary rocks extends landward of the fault systems. The Mexia-Talco 
fault system forms the northern and western boundaries of the East Texas 
basin. Movement along the Mexia-Talco fault system started in Late Triassic 
or Early Jurassic Period and continued sporadically through the Eocene Series 
(Jackson, 1982).

The Angelina-Caldwell flexure (fig. 3) separates the East Texas basin 
from the Tertiary depocenters of the Gulf basin. The Elkhart and Mount 
Enterprise fault systems, situated to the north of the Angelina-Caldwell 
flexure, have had significant effects on the development of the East Texas 
basin. The Mount Enterprise fault zone, a series of normal faults, overlies a 
series of Louann Salt pillows, and may be genetically related to them. 
Movement on the fault zone started in Late Jurassic Period and ended during 
the Tertiary Period (Jackson, 1982). The Elkhart fault zone is composed of 
normal faults with downthrown sides to the north. The Elkhart fault zone may 
have resulted from basinal subsidence to the north and subsequent northward 
movement of the sediments over the Louann Salt (Rodgers, 1984; Jackson, 1982).

On a regional basis, the continental margin of the northern Gulf basin 
is a relatively stable area in which Mesozoic and Cenozoic strata have been 
deformed by uplift, folding, and faulting associated with plastic flowage of 
Jurassic salt deposits (Martin, 1984) and tilting gulfward (fig. 4). Since 
late Mesozoic, the tectonic nature of the northern interior rim of the Gulf 
basin has been influenced significantly by regional subsidence. Local 
structural deformation of Mesozoic-Cenozoic strata has resulted mainly from 
sediment loading on Louann Salt and gravity failure. As Mesozoic and Cenozoic 
sediment loading intensified within the rift basins, flowage of Louann Salt 
deposits resulted in widespread fields of salt domes and diapir fields 
(Halbouty, 1979). These diapiric structures form an inner belt, consisting of 
east Texas, southern Arkansas, northern Louisiana, central Mississippi, and 
southwestern Alabama (fig. 1), across the northern rim of the Gulf basin.

The East Texas basin contains 18 salt domes, 12 large salt pillows (a 
number of smaller salt pillows are also present, particularly in the southeast
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part of the basin), and at least 16 turtle structure anticlines (fig. 5). 
Jackson and Seni (1984) have defined salt diapirs, or domes, as consisting of 
a core of intrusive salt surrounded in most instances by an aureole of domed 
sediments (fig. 6). Salt pillows are broad, plano-convex domes of salt that 
represent a less mature, more primitive stage of salt dome growth. Turtle 
structures have a generally planar base and an archlike crest (that is, 
laccolith shaped) and are caused by the drape of clastic sedimentary rocks 
over a salt core. Diapiric salt structures in the East Texas basin can be 
divided into three groups, based upon the geologic time that salt pierced the 
overlying strata (Jackson and Seni, 1984). The oldest group of diapirs 
pierced Early Cretaceous horizons as a result of differential loading by 
deltas of the Shuler Formation and Hosston Formation. The second group became 
diapiric in mid-Cretaceous during maximum sedimentation in the center of the 
basin; as sediment loading continued, salt movement gradually migrated 
northward along the basin axis. The youngest group pierced the overburden in 
Late Cretaceous.

Jackson and Seni (1984) have delineated four salt provinces on the 
northwest and west sides of the East Texas basin which have had a significant 
effect on the development of hydrocarbon-trapping structures. These salt 
provinces are: (a) salt wedges; (b) low-amplitude salt pillows; (c) 
intermediate-amplitude salt pillows; and, (d) salt diapirs (fig. 7).

STRATIGRAPHY

The nomenclature of stratigraphic units in the East Texas basin has been 
standardized recently in the Gulf Coast COSUNA (Correlation of Stratigraphic 
Units of North America) Chart (AAPG, 1988). In this report, the stratigraphic 
units will be as reported in the literature and used in the NRG (NRG 
Associates, 1985, The Field/Reservoir Clusters of the United States) data 
files; the stratigraphic units will be correlated with corresponding units on 
the Gulf Coast COSUNA Chart when possible. The use of local formation names 
is advisable because the number of producing formations is so large and the 
oil and gas fields are so widely distributed over the basin that complete 
standardization or conversion to equivalent units on the COSUNA Chart is 
beyond the scope of this report. The stratigraphic chart, shown in Figure 2, 
was developed by McGowen and Lopez (1983) and it lists many of the formation 
names used by the petroleum industry and in the NRG data files; references 
will be made to it throughout this report.

The depositional environments of significant stratigraphic units are 
discussed in some detail. These discussions are intended to show that 
depositional environments control or strongly influence which clastic and 
carbonate rocks serve as petroleum source beds and reservoir rocks. Knowledge 
of depositional environments is, therefore, necessary to help predict where 
additional oil and gas fields may be found.

Pre-Triassic geologic history

The region along and to the north of the northern rim of the Gulf basin 
was a landmass, Llanoria-Appalachia, during Cambrian-Ordovician Periods (fig. 
8). The landmass remained passive and carbonate deposition occurred 
(Rainwater, 1967). He reports that clay and fine-grained sand were derived 
from Llanoria-Appalachia during the Mississippian Period and more coarser 
sediments were derived during early Pennsylvanian Period. Sparse records 
exist of depositional environments during Middle or Late Pennsylvanian and
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Permian Periods. However, it appears that substantial erosion took place 
along the northern rim of the Gulf basin between the Pennsylvanian and 
Triassic Periods.

Triassic Period

Eagle Mills Formation. During the Triassic Period, the region that was 
to become the Gulf of Mexico and its coastal plain was composed of rifted and 
stretched pseudo-continental crust (Walper and Miller, 1985). The 
sedimentological history of the East Texas basin since then has been one of 
seaward progradation, beginning when sand, gravel, and red shale were derived 
from adjacent uplifted blocks and were deposited as the Eagle Mills Formation 
on a generally planar surface of Paleozoic and Precambrian sedimentary, 
igneous, and metamorphic rocks. A continental environment probably prevailed 
under tropical or subtropical conditions with ample, but unevenly distributed, 
rainfall (Nichols, 1964). Igneous activity occurred during this period and 
diabase sills and dikes are known to be present in some of the Triassic 
grabens along the northern rim of the Gulf basin (Rainwater, 1968).

Jurassic Period

Louann (Louisiana) Group. The first marine incursion during Late 
Triassic and Early Jurassic Periods came from the Pacific and entered 
west-central Mexico (Walper and Miller, 1985). By Middle Jurassic Period, the 
initial transgression of highly saline waters had entered the East Texas basin 
and evaporite sequences were deposited. The basal unit, the Werner Formation, 
onlaps Eagle Mills, Paleozoic, or Precambrian rocks and consists of 
sandstones, shales, conglomerates, and salt.

Marine waters continued to flow into the rift basin and over parts of 
the low-lying interbasin areas in the partially opened ancestral Gulf of 
Mexico. Rapid evaporation of highly saline waters under arid conditions 
precipitated salt from the continuous supply of ocean waters fed through 
various channels into the subsiding region (Rainwater, 1968). Great 
thicknesses of Louann Salt were deposited, providing the source layer from 
which all salt domes in the East Texas basin grew (fig. 5). The original 
thickness of salt was as much as 5,000 ft (1,524 m) to 7,000 ft (2,134 m) 
(Jackson and Seni, 1984). Some terrigenous clastic sediments from land areas 
were deposited contemporaneously with salt precipitation in subsiding areas 
which were not connected to the sea. These clastic sediments were swept, 
probably by wind, into the margins of the salt basins. The Louann Salt, 
consisting of silty, sandy massive halite with interbedded anhydrite, can 
overlie the Werner Formation, Eagle Mills Formation, Paleozoic or Precambrian 
rocks (Rainwater, 1968).

Louark Group. A brief regression signified the end of evaporite 
precipitation. The unconformity at the top of the Louann Salt is considered 
by Nichols (1964) to represent only marginal uplift and erosion. The 
beginning of the Upper Jurassic Period is represented by gravel, red beds, 
sandstones, siltstones, and shales of the Norphlet Formation, with grading 
from coarse to finer grained sediments in a southward direction toward the 
ancestral Gulf (The Gulf Coast COSUNA Chart places the Norphlet Formation as 
the basal unit in Upper Jurassic, whereas many authors list it as the upper 
unit in Middle Jurassic (fig. 2)). The depositional environments of the 
Norphlet Formation range from uplands to fluvial-floodplain origins, generally
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supplied by northern source area (Newkirk, 1971). The gravels onlap former 
land areas. The sandstones are generally of reservoir quality; however, these 
strata appear to be too thin and to lack the organic constituents to be 
petroleum source beds around the periphery of the basin. It is inferred that 
the area of the Angelina-Caldwell flexure was occupied by a carbonate bank 
during this regression (Nichols, 1964). The main structural elements 
affecting Norphlet Formation deposition were the Ouachita foldbelt, 
Triassic/Jurassic grabens developed on the basinward flank of the foldbelt, 
and local paleohighs (Ryan and others, 1987).

An influx of marine waters into a widespread, shallow but subsiding, 
Gulf basin initiated the deposition of marine sedimentary rocks of the 
Smackover Formation. The Smackover Formation marks the first widespread 
marine transgression of the northern Gulf Coast overlying the evaporite 
deposits (Walper and Miller, 1985). However, sands and shales continued to be 
deposited in some areas and anhydrites accumulated under conditions of 
restricted sea circulation (Rainwater, 1967). The Smackover Formation was 
deposited during two separate sedimentological sea-level regimes. The lower 
Smackover basin was filled with mudstone-rich and matrix-supported carbonates 
during a rapid transgressive phase. These basinal facies are potential 
petroleum source rocks of organically rich and clay-rich beds (Presley and 
Reed, 1984). This transgressive phase grades upward into a sea-level 
standstill during deposition of the upper Smackover Formation in which a 
regional shoaling occurred around the western and northern parts of the basin. 
Non-deposition occurred upslope on the basin margin areas affected by the 
rapid movement of a high-energy shoreline during transgression (Moore, 1984). 
Sea-level was maintained, or dropped slightly, for a relatively long period as 
equilibrium persisted between subsidence and sedimentation. The upper 
Smackover Formation (fig. 9) along the shoal areas consists of packstones and 
grainstones (reservoir rocks); dolomite beds are laterally persistent and 
contain porosity for hydrocarbon reservoirs (Presley and Reed, 1984). Thick 
deposits of high energy carbonate sands were deposited in some areas. These 
high energy deposits form a wedge of sediments that thicken basinward and 
reach the maximum thicknesses along the margin of the salt basin. Incipient 
basin-margin faulting was initiated by salt movement on the flanks of the 
basin (Moore, 1984). Beyond the shelf margin, limestones were deposited in 
basinal environments. These deposits are part of massive limestones facies 
which are designated as Gilmer-Smackover Undifferentiated (fig. 10) (McGillis, 
1984) and the Jurassic Limestones (AAPG, 1988). Toward the end of this 
transgressive stage, paralic lagoons were formed adjacent to the land area, 
probably by oolite bars developed along the seaward perimeter of calcarenite 
facies as water depth and current action were in balance. The present 
development of porosity in the upper 50 ft-75 ft (15m-23 m) of the Smackover 
Formation is probably the result of migration of the oolite bars and their 
redistribution by wave action (Nichols, 1964). The Reynolds Formation and 
Reynolds Limestone are two exploration targets within the Smackover Formation 
in northeast Texas (Collins, 1980).

The Buckner Formation (fig. 11) is considered by Presley and Reed (1984) 
and AAPG (1988) to be the age equivalent of uppermost Smackover Formation on 
the west side of the basin. The lower part of the Buckner Formation is an 
evaporitic sequence of nodular and bedded anhydrite, anhydritic mudstone, with 
mixtures of dolomite, limestone, salt, and terrigenous elastics. The upper 
Buckner Formation is nodular anhydritic red mudstone, dolomite, limestone, 
gray mudstone, and lesser amounts of anhydrite (Stewart, 1984). Where the 
Buckner Anhydrite is present, hydrocarbon production is from the Smackover
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Figure 11. Map showing generalized lithologies of the Buckner Formation, 
northeast Texas (modified from Mitchell-Tapping, 1984).

18



Formation. Where the anhydrite is missing, hydrocarbon production is from the 
massive Gilmer-Smackover carbonates (Moore, 1984). The Buckner Formation 
overlies the lower Smackover Formation and underlies the Haynesville Formation 
or the Gilmer Limestone (Presley and Reed, 1984; AAPG, 1988). Stewart (1984), 
McGillis (1984), and Hancharik (1984) place the lower and upper Buckner units 
in the basal part of the Haynesville Formation.

In this report, the Haynesville Formation and the Gilmer Limestone will 
be considered to be age-equivalent units (AAPG, 1988). The Haynesville 
Formation was deposited on the Buckner Formation and the Gilmer Limestone was 
deposited on either the Buckner or Smackover Formation, or Jurassic Limestone, 
as sea level maintained a slow but steady rise. Faulting and incised 
subsidence associated with the beginning of salt movement caused a shelf 
margin and platform to develop around the subsiding basin. On the shelf on 
the west side of the basin, a carbonate shelf trend (Haynesville Limestone, 
also called the Cotton Valley Limestone) developed (fig. 12). Collins (1980) 
depicts the lower Cotton Valley Limestone trend as extending along the western 
edge of the basin and around the western flank of the Sabine uplift (fig. 13). 
Landward, to the west, shallow lagoonal facies (reservoir rocks) were 
deposited that grade into evaporites and terrestrial red beds. In the eastern 
part of the basin, Haynesville Formation reservoir rocks were deposited in 
shoaling conditions on the westward, seaward edge of the stable platform and 
just basinward on incipient salt supported structures (Presley and Reed, 1984) 
(fig. 12). Basin margin relief resulted in localized carbonate deposition and 
a Gilmer carbonate barrier was formed (Moore, 1984). The Gilmer Limestone 
(reservoir rock) becomes quite massive, is oolitic, and comprises a thick 
carbonate unit along the basin margin. The Gilmer carbonate barriers were 
maintained and the influx of terrigenous clastic sediments ultimately filled 
the lagoons with clastic sediments of the upper Haynesville Formation. The 
upper Haynesville Formation consists of red shales to massive conglomerates 
and sandstones which were deposited in an elongate depocenter parallel to the 
Gilmer carbonate shelf-edge barriers as sea level dropped. Basinal Gilmer 
shales were deposited across the area currently occupied by the Sabine uplift 
and extend eastward into Louisiana (McGillis, 1984). Clastic sediment influx 
waned, subsidence increased, and the Gilmer Limestone extended landward as far 
as the Mexia-Talco fault zone (Moore, 1984).

During the subsequent rise in sea level, dark-colored shales (petroleum 
source beds) of the Bossier Formation, were deposited in deep marine 
environments, onlapped the Jurassic Limestone and the Gilmer Limestone 
surfaces and extended northward and westward almost to the Mexia-Talco fault 
zone (Moore, 1984). These shales are the lower unit of the Bossier Formation 
and are recognized as the boundary between Jurassic and Lower Cretaceous 
sedimentary units by AAPG (1988).

Cotton Valley Group. A major shift occurred from carbonates of the 
Haynesville Formation to clastic sedimentation of the Bossier Formation as 
sand, shale, and gravel were derived from uplifted lands bordering the basin 
to the north. The climate became more humid and streams became the major 
agent of transport, rather than wind (Rainwater, 1967). Salt movement became 
more intensive and was triggered by the uneven loading of fluvial-deltaic 
sediments, beginning with the Cotton Valley Group and continuing into 
deposition of the Bosston Formation. The locations of the active salt masses 
were controlled by the Smackover-Gilmer carbonate platform. This platform 
caused fan-delta sediments of the Cotton Valley Group to spread laterally 
across the shelf rather than stacking vertically. Sediment depocenters were

19



1W
. 

S
A

B
lN

b
 

' 
'I
 
 
-

1 
i
 
 
 

1 P
LA

TF
O

R
M

  L
-T

 L
ag

oo
n

rb
e
u

n
 

A 
D

C
 &

 
I 

i

. 
, 
 
 
 

/
 /
^
.
-
W
E
S
T
E
R
N
 
S
H
E
L
F

Fi
gu

re
 
1
2
.
 
M
a
p
 
sh
ow
in
g 

Ha
yn
es
vi
ll

e 
Fo
rm
at
io
n 

pa
le
og
eo
gr
ap
hy
, 

fa
ci
es
, 

an
d 

lo
ca
ti
on
s 

of
 
se

le
ct

ed
 
oi

l 
an

d 
ga

s 
fi

el
ds

 
pr

od
uc

in
g 

fr
om
 H

ay
ne

sv
il

le
 
Fo
rm
at
io
n 

re
se
rv
oi
rs
, 

Ea
st
 
Te

xa
s 

ba
si
n 

(f
ro

m 
Pr

es
le

y 
an

d 
Re

ed
, 

19
8A
).



P
R

O
D

U
C

T
IO

N
C

IT
Y

 
o

f 
D

A
L

L
A

S

A
R

K
-L

A
-T

E
X

 A
R

E
A

D
IS

T
R

IB
U

T
IO

N
of

f
C
O
T
T
O
N
 
V
A
L
L
E
Y
 

R
E
S
E
R
V
O
I
R
S

Fi
gu
re
 
1
3
.
 
M
a
p
 
sh
ow
in
g 

ge
ne
ra
l 

di
st

ri
bu

ti
on

 
of
 
fa

ci
es

 
an

d 
lo

ca
ti

on
s 

of
 
se

le
ct

ed
 
oi
l 

an
d 

ga
s 

fi
el

ds
 
pr
od
uc
in
g 

fr
om
 
Co

tt
on

 
Va

ll
ey

 
Gr
ou
p 

re
se

rv
oi

rs
, 

Ea
st

 
Te

xa
s 

ba
si
n 

(f
ro

m 
Co

ll
in

s,
 
19

80
)



formed basinward of the platform (where the basin subsided the fastest), 
resulting in the migration of the underlying salt into ridges that fronted the 
prograded sediment wedge. As salt was depleted from these depocenters, 
subsidence slowed until sedimentation exceeded subsidence, the fan deltas 
overrode the salt ridges and sedimentation gradually prograded southward 
(McGowen and Harris, 1984). The upper unit of the Bossier Formation consists 
of interfingering sandstones (reservoir rocks), siltstones, and shales, with 
minor amounts of limestone in a basinward direction (Stewart, 1984; Presley 
and Reed, 1984). In the central and southern part of the basin, marine shales 
and limestones of the upper Bossier Formation grade northward into the Cotton 
Valley Sandstone. The Cotton Valley Sandstone (reservoir rocks) was deposited 
in deltaic and shoreline systems as broadly regressive sequences (Presley and 
Reed, 1984). Over the Sabine uplift, the Cotton Valley Sandstone is a thick 
unit with generally low porosity and permeability (fig. 14). The sandstones 
are interbedded with black shales which may serve by themselves or with 
Bossier shales, as petroleum source beds. The Taylor Sandstone is a frequent 
exploration target in the lower part of the Cotton Valley Sandstone sequences 
in the eastern part of the basin (Presley and Reed, 1984).

The Shuler Formation and its time equivalent deposits are composed of 
sandstones, siltstones, and shales deposited in terrigenous, deltaic, and 
nearshore marine environments (Dickinson, 1969). Deposits of the Schuler 
Formation unconformably overlie the Haynesville and underlie the Hosston 
Formation. The Schuler Formation grades laterally into the Bossier Formation 
or Cotton Valley Sandstone.

The seas advanced over large parts of the basin and the Knowles 
Limestone was deposited. The Knowles Limestone is present from southern 
Arkansas-northern Louisiana area, around the Sabine uplift, and to the 
southwestern edge of the East Texas basin. The Knowles Limestone is the upper 
part of Cotton Valley Group. It conformably overlies the Bossier Formation 
and Cotton Valley or age-equivalent deposits and it unconformably underlies 
the Hosston Formation (AAPG, 1988). The Knowles Limestone consists of 
arenaceous shales, dolomitic limestones, grainy limestones, and algal 
boundstones with stromatoporoids and corals (Cregg and Ahr, 1983). The 
boundstones represent elongate, wave resistant, encrusted skeletal patch reefs 
which may have developed on subtle salt-generated topographic features. The 
sedimentary sequences and depositional environments appear to range from a 
marine lagoonal limestone and shale formed behind the western extent of a sand 
barrier island in north Louisiana to a more open marine limestone on the 
western extent of a sand barrier island in north Louisiana to a more open 
marine limestone on the western flank of the East Texas basin. Cregg and Ahr 
(1983) report that reef core boundstones and reef talus were consistently 
present downdip, and lagoonal to tidal flat facies were common updip 
throughout Knowles deposition. The reef organisms eventually became 
overwhelmed with terrigenous sediments transported downdip as the tidal flat 
environment prograded over the lagoonal, reef talus and reef core facies at 
the end of Knowles deposition. The tidal flat and lagoonal facies have local 
porous zones which were created by early dolomitization and which serve as 
reservoir rocks. The reefs are cemented by sparry calcite and are not 
generally considered to be potential reservoir facies.

Cretaceous Period

Coahuilan Series. As the East Texas basin was downwarped, silicate 
clastic sediments from the uplifted Ouachita tectonic belt to the north were
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deposited in alluvial plain, delta plain, transitional (beach-nearshore) and 
marine (shallow, open-shelf and deep open-shelf) environments (Bushaw, 1968) 
as the Hosston Formation/Travis Peak Formation (figs. 15, 16, 17, 18). 
Basinward, progradation of the deltaic systems produced younger depocenters 
toward the interior of the basin. Salt migration and the differentat ion of 
salt ridges continued, producing the present complex array of salt domes and 
anticlines (MeGowen and Harris, 1984). Subsidence of the coastal plain and 
the marine areas to the south was rapid, but sedimentation kept pace. On the 
landward side of the basin, the Hosston (Travis Peak) Formation consists, from 
north to south, of cherty conglomerates (reservoir rocks)-red beds on the 
alluvial plain, red beds and sandstones (reservoir rocks) on the delta plain, 
sandstones (reservoir rocks) and shale in the beach-nearshore environments 
(Bushaw, 1968). The Pittsburg Formation is a hydrocarbon-bearing wedge of 
sandstone that is transitional to the upper Hosston Formation and the lower 
Pettet Formation in the central part of the basin (Galloway and others, 1983). 
Basinward, the Hosston (Travis Peak) Formation grades into interbedded shales 
and carbonates (some of which are reservoir rocks). Basin subsidence 
continued, the supply of land-derived sediments diminished, the shoreline 
advanced, resulting in facies of the Pettet Formation (Sligo Formation) 
grading into the Hosston Formation. Calcarenites, lime muds, limestone reefs, 
and shell mounds of the Pettet Formation were deposited during periods of low 
sediment influx from land (Bushaw, 1968).

Figure 19 is a structure map on the top of the Pettet Formation and the 
top of the Hosston Formation, which shows the configuration of the 
northwestern part of the East Texas basin. Figure A-l is a generalized 
stratigraphic chart showing regional correlations of Coahuilan and Comanchean 
Series strata across the southern United States (Forgotson, 1956).

Trinity Group. During this period, the bordering uplands were slightly 
uplifted (Rainwater, 1970) and the Pine Island Shale was spread periodically 
and widely over the carbonates of northeast Texas (fig. 20). Then, as sea 
level transgressed and regressed slightly, interbedded shales and continental 
shelf limestones of the James Formation were accumulated in shallow neritic 
and continental shelf depositional environments, respectively, on the 
south-southeast side of the basin (figs. 21, 22) (Bushaw, 1968; Rainwater, 
1970). On the north-northwest side of the basin, alluvial plain (cherty 
conglomerates-red beds), delta plain (red beds and sandstones), and 
transitional sediments (sandstones, skeletal limestones and oolitic 
limestones) were deposited, grading south-southeastward into deep open-shelf 
sediments (limestones and shales). Sandstones and limestones in 
beach-nearshore and shallow open-shelf depositional environments are reservoir 
quality deposits (Bushaw, 1968).

During deposition of the Bexar Formation, eustatic sea-level was nearly 
stationary and depositional environments and their associated facies began to 
regress. Alluvial plain and delta plain deposits of cherty conglomerates, red 
beds, and sandstones characterize the northwest parts of the basin. 
Southeastward, sedimentary rocks of reservoir quality sandstones, oolitic 
limestones and skeletal limestones, were deposited in beach-nearshore and 
shallow open-shelf environments (fig. 23). The south-southeast part of the 
basin is covered by basinal shales and limestones deposited in deep open shelf 
and deep basin environments (Bushaw, 1968).

As the uplands to the west, north, and east, were uplifted, influxes of 
sand and clay exceeded subsidence and depocenters of the Rodessa Formation 
covered the basin (fig. 24). Maximum deposition occurred during regressive
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Figure 15. Generalized columnar sections of Lower Cretaceous 
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Figure 16. ^Map showing depositional environments, facies, and locations of 
selected oil and gas fields producing from early Hosston-Pettet Formation 
reservoirs, East Texas basin (from Bushaw, 1968).
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Figure 17. Map showing depositional environments, facies, and locations 
of selected oil and gas fields producing from middle Hosston-Pettet 
Formation reservoirs, East Texas basin (from Bushaw, 1968).
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selected oil and gas fields producing from late Hosston-Pettet Formation 
reservoirs, East Texas basin (from Bushaw, 1968).
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Figure 20.  Map showing depositional environments, facies, and locations of 
selected oil and gas fields producing from middle Pine Island Formation 
reservoirs, East Texas basin (from Bushaw, 1968).
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Figure 21. ^Map showing depositional environments, facies, and location of 
a gas field producing from early James Formation reservoir, East Texas basin 
(from Bushaw, 1968).
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Figure 22. Map showing depositional environments, facies, and selected oil 
and gas fields producing from late James Formation reservoirs, East Texas 
basin (from Bushaw, 1968).
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Figure 23. Map showing depositional environments, facies, and selected oil 
and gas fields producing from middle Bexar Formation reservoirs, East Texas 
basin (from Bushaw, 1968).
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basin (from Bushaw, 1968).
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periods when sediment influx exceeded subsidence. Sandstones were formed on 
deltas and delta flanks; organically rich lagoonal, tidal-flat clays and 
restricted shallow nearshore-marine lime muds were deposited adjacent to and 
over the sandstones. In carbonate subenvironments around the basin and 
farther seaward, calcarenites, dolomites, limestone reefs, and shell mounds 
were deposited. During intervals of regression, clay and silt spread widely 
over the province, smothering the carbonate deposits (Rainwater, 1970). 
Reservoir quality strata of sandstones, skeletal and oolitic limestones, and 
local coral patch reefs were deposited in beach-nearshore, shallow open-shelf 
and deep open-shelf environments in a northeast-southwest trend across the 
central part of the basin (Bushaw, 1968). The Bacon Limestone, the uppermost 
unit of the Rodessa Formation, produces hydrocarbons in the central part of 
the East Texas basin (Galloway and others, 1983). On the Sabine uplift, the 
Rodessa deposits are subdivided into, from the oldest to the youngest, the 
Young, Dees, Mitchell, Gloyd, and Hill Formations (Shreveport Geological 
Society, 1980). The Gloyd Formation, a limestone, and the Mitchell and Hill 
Formations, predominantly sandstones but with some porous limestone, produce 
hydrocarbons. The Hill Formation reservoir rocks are sealed by the Ferry Lake 
Anhydrite. In the southern part of the basin, the Rodessa Formation is 
composed of a sequence of fossiliferous, chalky to coarse crystalline 
limestones which are commonly quite coquinoidal and porous. This reef-like 
facies extends vertically through the Rodessa Formation, replaces the entire 
overlying evaporite section of the Ferry Lake Anhydrite, and a large part of 
the carbonate section in the downdip Rusk Formation.

When a barrier (possibly formed by a deeply buried limestone reef) 
restricted ocean circulation and the influx terrigenous sediments waned, the 
Ferry Lake Anhydrite was deposited in a broad belt across the East Texas basin 
(fig. 25). Unequal subsidence of the evaporitic areas created slight 
topographic irregularities. Anhydrite was formed in the protected and more 
depressed areas; dolomite was deposited on positive areas in the intertidal 
zones. The sites of carbonate and evaporite deposition shifted constantly as 
the restricted shallow sea levels varied (Rainwater, 1970). This interval 
closed with the deposition of a massive layer, the Ferry Lake Anhydrite. 
Around the perimeter of the embayment, a relatively rapid subsiding shelf 
developed on which interbedded shallow-marine shale, argillaceous limestone, 
and thin strandline sandstones were deposited. Segments of the Ferry Lake 
Anhydrite reef continued to grow during deposition of the Rusk Formation, with 
organically rich clay (petroleum source beds) being deposited adjacent to the 
reef and, during more regressive periods, covered the reefal areas (Rainwater, 
1970). Reservoir quality rocks are high grain skeletal limestones deposited 
in shallow open-shelf environments during middle Ferry Lake in the southwest 
part of the basin (Bushaw, 1968).

The Rusk Formation/Glen Rose Formation of East Texas reflects a major 
withdrawal of the seas which reached a regressive climax during deposition of 
the overlying Paluxy Formation (Nichols, 1964). Moderate to strong positive 
growth occurred on all structural features in the basin during deposition of 
the Rusk Formation. The Mexia/Talco fault system experienced general movement 
and probable movement occurred on the eastern part of the Mt. Enterprise fault 
zone. The axis of the Sabine uplift shifted about 30 mi (48 km) to the west, 
accompanied by a definite eastward tilting. Typically, the basinal facies of 
the Rusk Formation consists of a basal anhydrite member which was deposited in 
a mildly regressive environment. This anhydrite member does not completely 
lose its identity in the updip sandstone facies to the north. In the upper 
part of the Rusk Formation, the basinal facies are limestones (reservoir
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Figure 25. Map showing depositional environments, facies, and selected oil 
and gas fields producing from middle Ferry Lake Anhydrite, East Texas basin 

(from Bushaw, 1968).
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rocks) which grade northward into updip sandstone facies and which were 
deposited in a moderately transgressive cycle. The updip sandstone facies 
across the Sabine uplift mark the southernmost extension of the near-shore 
environment centered around north Louisiana. The depositional environment 
during the latter part of Rusk Formation was marked by a moderately regressive 
stage of deposition (Eaton, 1956). The Rusk/Glen Rose Formation in East Texas 
is composed of interbedded shales and limestones (reservoir rocks) deposited 
in shallow marine environments, and some thin strandline sandstones. The 
shelf subsided relatively rapidly where sedimentation was equal to subsidence 
(Rainwater, 1970).

The close of Trinity division of Lower Cretaceous in northeast Texas was 
marked by a regional tilting of the area which started during deposition of 
the upper part of the underlying Rusk Formation. The highlands to the north 
were rejuvenated and a major regression of the sea occurred. Sands and clays 
were transported to marginal marine and oxidizing coastal plain environments 
and deposited as the Paluxy Formation (figs. 26, 27) (Caughey, 1977). Large 
deltas prograded long distances into shallow seas and organically rich 
petroleum source beds were deposited adjacent to porous deltaic sandstones 
(reservoir rocks). As the deltas prograded southward, sandstone and shale 
facies grade seaward into interbedded shales and carbonates over a large part 
of the East Texas basin (Rainwater, 1970). These sandstones are excellent 
reservoir rocks in a number of fields (fig. 28) (Eaton, 1956; Caughey, 1977). 
The southern boundary of the Paluxy Formation is transitional with shale and 
limestone grading into marl and limestone of the Walnut Formation (fig. A-2). 
On the north and west sides of the basin, the Paluxy Formation grades into 
undifferentiated sandstones and shales of the Antlers Formation (Caughey, 
1977).

Fredericksburg Group. Following deposition of the Paluxy Formation, the 
seas advanced over northeast Texas and the Goodland Formation (fig. A-2) was 
deposited in a shallow-marine environment during a period of little sediment 
influx. The lowermost Goodland Limestone sequence exhibits an extensive 
porous facies in the extreme northeast corner of the basin (Eaton, 1956). A 
porous zone in a Fredericksburg limestone is productive on the Sabine uplift 
in east Texas and this sequence may be age-equivalent to the Goodland 
Limestone. Then, Kiamichi Shale, consisting of fine grained terrigenous 
sediments, was spread widely over the basin in shallow seas (Rainwater, 1970).

Washita Group. During deposition of the Washita Group, shallow-marine 
seas covered the East Texas basin and a carbonate depositional environment 
prevailed over the area of the Angelina-Caldwell flexure. During periods of 
little or no sediment influx, limestones were deposited on the shelf at the 
north end of the basin and in deeper waters to the south. These carbonate 
formations are, from the oldest to the youngest, the Duck Creek Limestone, 
Fort Worth Limestone, Weno-Paw Paw Limestone, Main Street Limestone, and Buda 
Limestone (fig. 2). In the intervening periods, fine-grained terrigenous 
sediments were spread widely over the basin as the Duck Creek Shale, the 
Denton Shale, the Grayson Shale, and the Maness Shale (Rainwater, 1970). The 
interval from the Duck Creek Limestone through the Main Street Limestone is 
considered to be equivalent to or part of the Georgetown Formation (fig. 2). 
The uppermost sequence of the Washita Group is the Maness Shale which is 
restricted to the subsurface. The Washita sequence demonstrates porous 
facies in the lowermost beds in the extreme southern portion of the basin 
(Eaton, 1956). Figure 29 is a map of northeast Texas showing the major
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Figure 26. Map showing distribution and facies of Paluxy Formation and related 
stratigraphic units, northeast Texas (from Caughey, 1977).
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Figure 27. Map showing sandstone isolith of the Paluxy and upper part of the 
Antlers Formations, northeast Texas (from Caughey, 1977).
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structural features as depicted by structure contours on top of the Georgetown 
Formation and Ellenburger Group (Caughey, 1977).

Woodbine Group. A shallow epicontinental sea advanced farthest inland 
during this time than any of the Early Cretaceous seas. At the beginning of 
this major transgression, terrigenous clastic rocks were derived largely from 
Paleozoic and mildly metamorphosed sedimentary rocks exposed in the Ouachita 
Mountains of southern Oklahoma and Arkansas. These sediments were transported 
southward and deposited as large deltas in a subsiding East Texas basin for a 
short period of time (Rainwater, 1968). Complex nearshore environments 
developed along the margins of the broadly subsiding basin in northeast Texas. 
Four principal depositional environments occurred: a fluvial system (the 
Dexter fluvial system); a highly destructive delta system (the Freestone delta 
system); a prodelta-shelf system (the Pepper member); and, a 
strandplain-embayment (the Lewisville system) (fig. 30); (Oliver, 1971; Foss, 
1979; Hobday and Perkins, 1980). Massive sandstone and gravel deposits of the 
Dexter Member prevail in the north and northeast part of the basin. To the 
south and southwest, the Freestone delta system is represented by sandstones 
and shales in the progradational distributary-mouth bar facies. The Woodbine 
Formation is predominantly non-marine in the northern and central part of the 
basin, becoming more marine downdip to the south, and completely marine to the 
southwest. Prodelta mud facies of the Pepper member cover the deeper parts of 
the basin (Oliver, 1970). The Lewisville Formation is the youngest of the 
four genetic systems in the East Texas basin recognized by Oliver (1971). The 
broad Lewisville embayment developed in northeast Texas as a result of reduced 
influx of clastic sediments, but some reservoir-quality sandstones are 
present. Strike-oriented strandplain sandstones are separated by finer 
grained shelf and backbarrier sediments (Hobday and Perkins, 1980).

A major rise of the Sabine uplift occurred after deposition of the Buda 
Limestone and before the Woodbine Group was deposited. As a result of this 
uplift, severe erosion of Early Cretaceous strata occurred and the Woodbine 
Group was deposited on the eroded surface and over the present crestal and 
flank areas of the Sabine uplift (Halbouty and Halbouty, 1982). High-quality 
reservoir rocks in the Woodbine Group and the time-equivalent Tuscaloosa Group 
are widely distributed over the East Texas basin, south of the Lower 
Cretaceous Shelf Margin and across eastern Louisiana-southwestern Mississippi 
(fig. 31) (Smith, 1985). In the East Texas basin, the reservoir rocks are 
sandstones, which are most frequently identified as the Woodbine Formation or 
Woodbine Sandstone. Some reservoir rocks are called Dexter Formation (or 
Sandstone), or Lewisville Formation (or Sandstone). The thicknesses of the 
Woodbine Group suggests rapid deposition within an active basin, continuous 
movement of the Mexia/Talco fault system, and growth on all major structures. 
Thickening of the Woodbine Group intervals in peripheral synclines suggests 
movement of salt masses (Eaton, 1956).

Eagle Ford Group. Toward the end of deposition of the Lewisville 
Formation, northeast Texas was subjected to a third period of major uplift. 
The Sabine uplift began to rise, or to subside less rapidly than the East 
Texas basin, causing a shift in its structural axis westward during deposition 
of Eagle Ford sediments. A flood of recycled, coarse grained Woodbine 
sediments were eroded and were incorporated into a giant seaward 
(southwesterly) prograding delta system, the Harris delta system, that 
developed on the west flank of the uplift. The resulting depositional unit, 
the Harris Formation, progrades from sandstone and shale sequences of a
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braided-distributary-channel network with marsh areas on the north end to a 
marine environment in the southwest. Deltaic sandstones rest on previously 
deposited inner neritic Woodbine Formation sandstones and clays (Nichols, 
1964). The marine areas of the delta are represented by sandstones (reservoir 
rocks, which may be designated as Eagle Ford Undifferentiated) and shales 
influenced by good water circulation conditions, and includes turbiditic 
sandstones (reservoir rocks) to the southwest (Turner and Conger, 1981).

In the southwestern corner of the appraisal area, lenticular sandstones 
that represent shelf deposits of the Harris delta system are productive in 
stratigraphic traps. Berg and Leethman (1985) have noted that these 
stratigraphic traps (fig. 32) apparently are not detectable on conventional 
seismic profiles (fig. 33).

The East Texas basin continued to subside, but sediment influx was 
greatly reduced (Oliver, 1970). A regional transgression of the sea inundated 
all of the basin, except over part of the Sabine uplift, and strata of the 
Coker and Sub-Clarksvilie Formations were deposited. The Sub-Clarksville 
Formation was deposited in a shallow-water environment, with currents of 
decreasing energy levels and the sediments were then distributed by 
storm-generated bottom currents (Barton, 1982). Sandstone reservoir rocks are 
present in the Coker (and its age equivalent, the Blaloek Formation) and 
Sub-Clarksville Formations.

Austin Group. The eastern half of northeast Texas was emergent briefly 
before deposition of the Austin Group (fig. 34) (Nichols, 1964). Then, 
widespread inundation advanced the seas northeastward, onlapping the Monroe 
uplift and the south Arkansas highland complex. Sediments were transported 
into this sea from northeastern source areas (fig. 35). Deposition of marine 
sediments in the Austin Group was accompanied by structural movement within 
the basin. Movement of the Sabine uplift was moderate, and relatively small 
amounts of movement apparently occurred along the Mexia/Talco and Mt. 
Enterprise fault systems. The basal unit of the Austin Group is the Ector 
Chalk Member which is a limestone tongue in the deeper parts of the East Texas 
basin (fig. 2). Austin Chalk overlies the Ector Chalk Member and it was 
formed on a gently sloping, stable ramp tilted toward the Gulf of Mexico 
(Grabowski, 1981). The Austin Chalk thickens basinward and unconformably 
overlies strata of the Woodbine Group and the Eagle Ford Group around the 
perimeter of the basin (fig. 6). The middle of the Austin Group contains 
terrigenous clastic sediments in medial portion of the basin. This section 
ranges upward from the Bonham Clay, Blossom Sand and to the Brownstown 
Formation. McGowen and Lopez (1983) correlate the Tokio Formation, which is 
present on the east side of the basin, with the Austin Group sequences from 
the base of the Austin Chalk member to the top of the Brownstown Formation 
(fig. 2). The uppermost units of the Austin Group are a strata of chalk that 
are identified as the Gober Chalk in the western part of the basin and as the 
Ozan Chalk on the east side of the basin (Guevara and Giles, 1979). McGowen 
and Lopez (1983) place the Ozan Chalk in the lowermost part of the Taylor 
Group. Reservoir quality strata in the Austin Group are fracture porosities 
in chalk strata and isolated sandstones of the Blossom/Tokio Formation in the 
Sabine uplift area (Eaton, 1956).

Taylor Group. The basal unit of the Taylor Group in the western part of 
the basin is the Lower Taylor Formation (fig. 2), a considerable thickness of 
clay. The Lower Taylor Formation is overlain by the Wolfe City Sandstone 
which is calcareous and serves as a reservoir rock in spite of its somewhat
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Figure 34. Paleogeographical map 
showing east Texas prior to 
deposition of the Austin Group 
(from Nichols, 1964).

Figure 35. Map showing depositional 
environments and lithofacies of 
Austin Chalk, East Texas basin 
(from Nichols, 1964).
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erratic characteristics (Sellards and others, 1932; Eaton, 1956). The Pecan 
Gap Chalk overlies the Wolfe City Sandstone unconformably and underlies the 
Marlbrook Marl, the youngest Taylor Group strata of the basin. Sandstones 
within the upper Taylor unit are reservoir rocks in the Mexia/Talco fault 
,system area. The Ozan Formation, on the east side of the basin, is the 
approximate time-equivalent strata to the Lower Taylor Marl Member. This 
sequence is overlain by the Annona Chalk/Pecan Gap Formations. The Marlbrook 
Marl is also the youngest Taylor Group strata on the east side of the basin 
(AAPG, 1988).

Navarro Group. The Navarro Group in the subsurface of the East Texas 
basin is divided, from the oldest to the youngest, into Neylandville Marl, 
Nacatoch Formation, and Kemp Clay (AAPG, 1988). These stratigraphic units are 
equivalent to the Lower Navarro Clay, Nacatoch Formation, Upper Navarro Marl, 
and Upper Navarro Clay of Guevara and Giles (1979). The Nacatoch Formation 
consists of sandstones and mudstones derived largely from source areas to the 
northwest, north, and northeast of the East Texas basin (fig. 36) (McGowen and 
Lopez, 1983). The sediments were delivered to the basin by a major dispersal 
system originating in southeastern Oklahoma and southwestern Arkansas and the 
thickest intervals of sandstones (reservoir rocks) are predominantly along the 
northern flank of the basin (fig. 37). The lithologies in the southern part 
of the basin and over the Sabine uplift are mudstones and thin discontinuous 
sandstones. The upper Navarro Marl (reservoir rocks, fig. 38), overlying the 
Nacatoch Formation, ranges in lithology around the basin from mudstones to 
very fine grained sandstones and siltstones, and to chalk in some areas. 
Calcareous mudstones are prevalent in the deeper parts of the basin. The 
widespread occurrence of the Upper Navarro Marl suggests that the sequence was 
accumulated as transgressive deposits and as subsequent shelf deposits when 
the influx of terrigenous elastics was sharply reduced following deposition of 
the Nacatoch Formation. The regional structural dip on the Upper Navarro Marl 
is east-southeast toward the axis of the East Texas basin (fig. 39) (McGowen 
and Lopez, 1983). The youngest unit is the Upper Navarro Clay which is 
unconformably overlain by the Midway Group (Holcomb, 1971). At the close of 
Cretaceous, deep waters covered the East Texas basin, resulting in deposition 
of clear-water chalks, marls, and Late Cretaceous reefs (Lofton and Adams, 
1971).

Tertiary Period: Paleocene-Eocene Series

Midway Group. A major unconformity separates the close of Upper 
Cretaceous and the beginning of the Cenozoic Era. The Mid-Continent began to 
rise in the early stages of the Laramide orogeny, shorelines began to recede, 
and the environments of the basin changed to shallower water deposits (fig. 
40) (Rainwater, 1960). Deposition proceeded under gentle to moderate 
structural uplift around the basin. Clays and silts were eroded from recently 
uplifted Cretaceous marine formations and from deeply weathered peneplaned 
lowlands adjacent to the seas, and were transported into the basin by sluggish 
river systems. These fine-grained sediments of the basal Midway Group 
(Kincaid Formation) were spread widely over the basin which dipped gently 
southward (Rainwater, 1967). This first major regression of the ancestral 
Gulf of Mexico continued through Paleocene-Eocene, but with some widespread 
transgressions. The Wills Point Formation (Porter Creek Formation) was 
deposited over the Kincaid Formation as the uplift of northern and western 
areas quickened and more and coarser sediments were brought to the basin
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Figure 36. Map showing depositional environments and sediment distribution, 
Nacatoch Formation, northeast Texas (from McGowen and Lopez, 1983).
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Figure 37. Map showing net-sand thickness, outcrops, and surface sample 
locations, Nacatoch Formation, East Texas basin (from McGowen and Lopez, 
1983).
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Figure 38. Map showing oil and gas fields producing from Nacatoch Fonration 
and Upper Navarro Marl, East Texas basin (from McGowen and Lopez, 1983).
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EXPLANATION 

Salt dome   Well control 

Dotum. Seo level Contour inti

Figure 39.  Structure contour map of base of Upper Navarro Marl. Late
Cretaceous subbasins, defined by Agagu and others, 1980, are included (Kreitler 
and others, 1980) (from McGowen and Lopez, 1983).
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margin. A marked increase in the thickness of strata in the southern part of 
the basin suggests considerable downwarp (Eaton, 1956). Large segments of the 
restricted seas were filled and a broad coastal plain was formed for the first 
time since the early part of Late Cretaceous (Rainwater, 1967). The Gulf 
Coast COSUNA Chart (AAPG, 1988) also subdivides the Midway Group into the 
Kincaid and Wills Point Formations, however, McGowen and Lopez (1983) leave 
the group undifferentiated (fig. 2).

Wilcox Group. During late Paleocene and into early Eocene Series, the 
uplands to the north and west apparently were uplifted strongly and large 
volumes of clastic sediment were transported into the basin as the Mt. 
Pleasant fluvial system of the Wilcox Group (Fisher and McGowen, 1967). The 
Mt. Pleasant fluvial system extends eastward and southwest from the outcrop 
along the Mexia-Talco fault system to over the Sabine uplift and southward 
past the Lower Cretaceous Shelf Margin. The facies of the fluvial system are 
alternating sandstones, siltstones, and shale which were deposited in 
alluvial, transitional, and shallow marine environments (fig. 41) (Ricoy and 
Brown, 1977) . The shoreline moved constantly in response to changes in the 
rate of subsidence, to the supply of sediment, and to the direction of 
sediment influx. The Rockdale delta system, located on the south side of the 
basin, was the ultimate site of most sediments transported through the Mt. 
Pleasant fluvial system. Down depositional slope and down structural dip from 
the fluvial system, the Wilcox Group consists of sandstones (reservoir rocks), 
siltstones and shales (reservoir seals) of delta front and interdeltaic 
deposits (Fisher and McGowen, 1967).

Claiborne Group. Between deposition of the Wilcox and Claiborne Groups, 
a regional unconformity occurred, which is recognized across the East Texas 
basin (AAPG, 1988). Three important marine transgressions took place in the 
East Texas basin during Eocene when the sediment supply was small and 
subsidence continued (Rainwater, 1967). Figure A-3 shows the outcrop of the 
Claiborne Group across the Texas Coastal Plain and Figure A-4 is a 
diagrammatic cross section of the Claiborne Group in south-central Texas 
(Davis and Etheridge, 1971). Deposition of the Claiborne Group was initiated 
by a relatively minor transgression in east Texas during which the Carrizo and 
Reklaw Formations were deposited. The continent was elevated to the west and 
northwest of Texas and eroded sediments of sands and shales were deposited as 
the Queen City Formation. Figure A-5 shows the relationship between the 
formal stratigraphic nomenclature and facies of the Queen City depositional 
systems in south Texas, central Texas, east Texas and west Louisiana (Guevara 
and Garcia, 1972). The Queen City high-constructive delta system (fig. 42) of 
alternating sandstones (reservoir rocks) and shales (reservoir seals) 
prevailed in the southern part of the East Texas basin (Hobday and others, 
1979). Net sandstone intervals vary from 200 ft to 0 ft on the southern edge 
of the appraisal area (fig. 43) (Guevara and Garcia, 1972). This regression 
was followed by invasion of the seas in which the shales of the Weches 
Formation were deposited. During the remaining period of Claiborne Group 
deposition, cyclic regressive-transgressive-regressive movements of the seas 
formed sandstones of the Sparta Formation, shales of the Cook Mountain 
Formation, and sandstones of the Yegua/Cockfield Formation (Lofton and Adams, 
1971) (figs. 6, 41). The Sparta Formation, which outcrops across the southern 
part of the appraisal area, has been studied by Grossman and others (1986) 
(fig. 44). Although reservoir quality sandstones are present in a basinward 
direction, other factors (reservoir seals, source beds, etc.) are detrimental
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Figure 41. Comparisons of selected Tertiary and "Holocene depositional systems of the 
Texas Gulf Coast basin. After Fisher and McGowen, 1967; Fisher, 1969; Fisher 
and others, 1970; Guevara, 1972; and Garcia, 1972 (from Ricoy and Brown, 1977).
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Figure 42. Map showing depositional 
environments, Queen City Formation, 
East Texas basin (from Hobday and 
others, 1979).
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lnd" Map Southwest edge of appraisal area

. \ \ f MADISON 
/ LEE / BURLESON ^ BRAZOS

Figure A3. Map showing outcrop, sandstone isoliths, and selected oil and gas 
fields producing from the Queen City Formation, East Texas basin (from 
Guevara and Garcia, 1972).
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Figure 44. Map of Brazos and Burleson Counties showing sampled water wells and oil and 
gas and production wells (from Grossman and others, 1986).
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to the generation and trapping of hydrocarbons in the Sparta Formation in the 
resource appraisal area.

Tertiary Period: Oligocene Series

Jackson Group, The last significant deposition of Tertiary strata in 
the basin occurred as sandstones, siltstones, and shales of the Jackson Group. 
These sediments were derived from uplands to the north and northwest and 
transported into the southern end of the basin where they were deposited in 
fluvial and deltaic environments (fig. 41). The major part of Jackson Group 
sediments, and particularly the potential reservoir rocks, were deposited 
basinward of the appraisal area (south of the Lower Cretaceous Shelf Margin).

PETROLEUM SOURCE ROCKS

Potential petroleum source beds from Late Jurassic age rocks are fairly 
well defined in the East Texas basin. Throughout most of the basin, the wedge 
of the Smackover/Haynesville Formation limestones most likely lies directly on 
the Norphlet Formation, Louann Salt, Werner Anhydrite, continental clastic 
rock of the Eagle Mills Formation, Triassic or Paleozoic volcanic rocks, or 
metamorphosed Paleozoic rocks. However, the Smackover Formation limestones 
may, in a few areas, lie directly on undeformed Paleozoic marine sedimentary 
sequences which could be petroleum source beds (Moore, 1984). The Norphlet 
Formation is considered to be too thin and coarse to be a reasonable petroleum 
source bed. However, the Norphlet Formation may be a source of hydrocarbons 
where the strata thicken into the basin. The most likely petroleum source of 
Late Jurassic age are the thick, dark limestones of the lower Smackover 
Formation which occur within and around the basin margins and which extend 
partly across the continental shelf in an updip direction. Hancharik (1984) 
and Presley and Reed (1984) suggest that laminated, organic-rich carbonate 
mudstones in the lower Smackover Formation and mudstone-rich and 
matrix-supported carbonates of the Smackover Formation are favorable petroleum 
source beds. Toward the southeastern part of the basin, dense, dark-brown 
micritic limestones of the Smackover Formation and the overlying Haynesville 
Formation, or Buckner Formation equivalent, become progressively richer in 
black shale. These strata are hydrocarbon source beds (Presley and Reed, 
1984). Dark-colored organically rich shales of youngest Late Jurassic 
sedimentary rocks, such as Bossier shales and marine shales of the Cotton 
Valley Group, which were deposited toward the center of the interior 
subbasins, are likely petroleum source beds (Collins, 1980). These shales 
onlap the Smackover/Haynesville Formations along the basin margins and part 
way across the shelf (Moore, 1984). Thin sandstones or siltstone beds of a 
submarine fan system, which contain hydrocarbons under relatively high 
pressure, separate intervals of Bossier Shale that accumulated along the 
margins of the Bossier marine basin. These shales are probably petroleum 
source beds (Presley and Reed, 1984).

Early Cretaceous rocks are the most widespread and have the greatest 
volume of any Gulf Coast stratigraphic division. Depositional environments of 
Early Cretaceous strata were favorable for the accumulation and preservation 
of vast amounts of hydrocarbon source material (Rainwater, 1970). During the 
first part of Early Cretaceous in east Texas, transgressive and regressive 
seas deposited deltaic sandstones and shales of the Travis Peak/Hosston 
Formation which grade basinward into organically rich shales and carbonates. 
These organically rich clays, shales, and lime mudstones are potential
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petroleum source beds for oil and gas produced from major stratigraphic units 
of deltaic sandstones and porous carbonates in Early Cretaceous strata 
(Rainwater, 1970). Dutton and others (1987) report that downdip marine shales 
of the Travis Peak (Hosston Formation) shales are probably hydrocarbon source 
rocks. Organically rich clays of the Rodessa Formation-Ferry Lake Anhydrite, 
and Paluxy Formation are potential petroleum source beds.

The deposition of large deltas in east Texas continued into Late 
Cretaceous. Source beds for many of the Late Cretaceous oil and gas 
reservoirs were formed from thick intervals of either organically rich clays 
deposited around and over porous carbonates or marine shales deposited 
has inward of delta complexes (Rainwater, 1968). Dutton and others (1987) 
identify shales of the Eagle Ford Group as petroleum source beds. In a study 
over the central Texas region immediately southwest of the appraisal area, 
Grabowski (1981) discovered that the lower portion of the Austin Chalk 
contains 0.5 percent to 3.5 percent organic matter with more localized zones 
containing 20 percent organic matter. The organic-rich chalks occur 
principally in basinward (deeper than 5,000 ft or 1,524 m) deposits and 
organic-poor chalk occur in shallower depositional environments. He noted 
also that the organic matter in the chalk is similar to, but not as 
organically rich, as the underlying shales of the Eagle Ford Formation, 
Because of the close proximity of the Grabowski study area to this resource 
appraisal area and the similarities in depositional environments, the Austin 
chalk and shales of the Eagle Ford Formation appear to be favorable petroleum 
source beds.

During early Cenozoic, deltaic systems spread over the East Texas basin. 
Prodelta muds seaward of the deltas grade northward into interbedded sands and 
shales of delta-front facies. Within a progradational sequence, the prodelta 
fades stratigraphically underlie delta-front facies. The prodelta muds are 
the thickest and volumetrieally the largest facies of the deltaic system, and 
are potential petroleum source beds in areas of adequate depth of burial and 
thermal history, which is most likely south of the resource appraisal area.

HYDROCARBON GENERATION 
Burial History

In a study of hydrocarbons in the East Texas basin, Conti (1982) 
measured the effects of continuous burial on hydrocarbon maturation as 
reflected by statistical trends of changing crude oil gravities with depth, 
temperature, and rate of burial. The crude oils tested in that study were 
produced from Cretaceous reservoirs ranging in age from the Travis Peak 
(Hosston) Formation to Sub-Clarksvilie Formation (fig. 45). The results of 
his study on the age and geothermal gradient ranges suggest, assuming primary 
migration, that crude oil generation should begin at about 5,500 ft (1,676 m) 
for the youngest sediments with the lowest thermal gradient (fig. 46). Crude 
oil generation should begin at about 4,000 ft (1,219 m) for the youngest 
sediments with the highest thermal gradients. The maturation trend of the 
composite plots for all intervals in this study actually begins at a depth of 
about 3,000 ft (914 m) (fig. 47), which places the onset of oil generation at 
a younger geologic age than expected. The results of the study indicate that 
the gravity of crude oil increases at different rates with increasing depth 
(fig. 48). The gravities of crude oils from the youngest formation, the 
Sub-Clarksvilie Formation, show, at first, a rapid increase with increasing 
depth, then a slower increase occurs as the organic fluids are subjected to 
increasing temperature and pressure. Crude oils from Woodbine Group and
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Paluxy Formation reservoirs show characteristics of the shallower 
Sub-Clarksvilie Formation reservoirs and the deeper producing strata. In the 
older producing reservoirs tested, the Glen Rose (Rusk) Formation, Rodessa 
Formation, Pettet Formation and Travis Peak (Hosston) Formation, the crude 
oils show a low gradient of increasing gravities with increasing depth, rate 
of burial, and temperature. Conti (1982) concludes that the Ferry Lake 
Anhydrite formed a barrier which separated two generation/maturation systems, 
one above and one below the massive anhydrite strata.

Thermal Maturity

The average geothermal gradient is about 1.4 F/100 ft (2.6 C/100 m) 
for the northwestern Gulf of Mexico basin (Curtis, 1988). The ranges of 
temperatures/depths for oil-generation in Cretaceous sediments in the Gulf 
basin are about 165° F (74° C)/7,000 ft (2,134 m) to 220° F (104° 0/11,000 ft 
(3,353 m) (Dow, 1978). The thermal-gas generation by conversion of crude oil 
extends from the latter temperature/depth to 245° F (118° C)/12,500 ft 
(3,810 m). Although hydrocarbon generation occurs at about 2,000 ft (610 m) 
of burial, the peak zone of petroleum formation is between 6,000 ft and 8,000 
ft (1,829 m to 2,438 m). Nunn (1984) states that the geothermal gradient 
during Middle to Late Jurassic was higher than it is today. Therefore, Late 
Jurassic rocks have been exposed to temperatures within the oil generation 
window (Moore and Druckman, 1981) and, based upon bottom hole temperatures to 
be discussed in latter parts of this report, are in the window of thermal 
conversion of crude oil to natural gas.

In the study discussed above, Conti (1982) noted that almost all 
Cretaceous age crude oil-maturation trends fall within a temperature range of 
110° F to 250° F (43° C to 121° C) and that hydrocarbon generation should 
begin at a depth between 4,000 ft and 6,000 ft (1,219 m to 1,829 m) for the 
age and geothermal gradient ranges of the East Texas basin. However, the 
composite maturation trends begin at about 3,000 ft (914 m), suggesting that 
the crude oils may have been generated at shallower depths than those 
predicted by current theory.

Button and others (1987) postulate that the crude oil from Travis Peak 
(Hosston) reservoirs is from shales of the Bossier Formation or carbonates of 
the Smackover Formation, or both* The vitrinite values generally range from 
1.0 percent to 1.2 percent, but values of 1.8 percent were obtained from 
shales in the deeper, downdip part of the formation. The authors suggest that 
the Ro values indicate the peak oil generation (values of about 0.8 percent to 
1.0 percent) has been generally exceeded, the gas/oil ratio has increased, wet 
gas generation has begun, and dry gas generation has begun in the parts of the 
formation with Ro values more than 1.2 percent.

Timing and Migration

Timing of migration in the East Texas basin seems to have had a 
significant influence on hydrocarbon accumulation because of regional 
structural movement. Mobilization of piercement salt domes (but not salt 
pillow and turtle structures) in the central part of the basin began too late 
to trap migrating hydrocarbons in Upper Jurassic age strata.

Hydrocarbons migrated into Upper Jurassic reservoirs in east Texas after 
an early cementation event, but before the later, deeper subsurface cements 
were precipitated (Moore, 1984). He suggests that the north Louisiana-south
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Arkansas Upper Jurassic source rocks reached thermal maturity, and the 
subsequent migration, later than those in east Texas.

Russell (1951) cites evidence of the early migration of oil in the Van, 
East Texas, Opelika, and Kelsey Fields in east Texas. The Van and East Texas 
traps were formed before or by deposition of the Austin Group, but the Kelsey 
anticline did not start to form until deposition of Wilcox Group in Eocene 
Series. Prolific oil production occurs in the East Texas and Van Fields from 
the Woodbine Formation, but all Cretaceous reservoir rocks appear to be 
non-productive in the Kelsey Field. Folding took place on the Opelika 
anticline during Early Cretaceous, and about 80 ft (24 m) of structural 
closure was present on the Woodbine Formation when Austin Group deposition 
took place. The Opelika anticline produces oil and gas from Early Cretaceous 
strata, but the Woodbine Formation contains salt water. Therefore, migration 
of the oil in Woodbine Formation traps appears to have taken place during Late 
Cretaceous, or variations occur in the distribution of petroleum source beds.

Structural movement aided the accumulation of oil and gas in some Upper 
Gulfian traps, such as migration into the Woodbine Group traps. In other 
cases, such as in the Hainesville Dome, a reversal of the original dip 
occurred after flank collapse, allowing hydrocarbon accumulations to migrate 
away from the salt dome back into the relatively higher interdomal areas 
(McGowen and Lopez, 1983).

Crude oil in the Nacatoch Formation in the Van Field is reported by 
McGowen and Lopez (1983) to have originated in the Woodbine Formation and 
migrated upward along fault planes. This possible migration could be 
secondary and could have occurred in Tertiary Period. Migration of crude oil 
into Slocum Dome and Trinity Fields occurred after the seals were developed 
over Wilcox Undifferentiated sandstones and Carrizo Formation reservoirs.

Gaseous hydrocarbons occur in high concentrations in the Sparta 
Formation in east-southeast Texas (fig. 44). Grossman and others (1986) 
determined that these gaseous hydrocarbons are derived predominantly from 
biogenic sources. However, the isotopic enrichment of the gas relative to gas 
from the Yegua Formation suggests that significant amounts of thermogenic 
gases may be leaking into the Sparta Formation from deep-seated hydrocarbon 
deposits. Therefore, migration has occurred in relatively late geologic times 
in part of the basin.

HYDROCARBON OCCURRENCE 

Stratigraphic and structural habitat of petroleum

Sedimentary rocks of all geologic periods, epochs, and groups from the 
Smackover Formation through the Claiborne Group produce oil or gas in one or 
more fields in the East Texas basin. The relative distribution of the 
ultimate recoverable quantities of crude oil in 32 major east Texas 
reservoirs, which accounts for approximately 70 percent of the recorded oil 
production, was reported by Galloway and others (1983). The Woodbine Group 
has been recognized as the most prolific producing Stratigraphic unit for 
decades because it includes the East Texas Field. However, the Paluxy and 
Rodessa Formations are excellent sources of crude oil.

Table 1 is a summary of known recoverable hydrocarbons by geologic ages 
in the basin. The Gulfian Series is the principal source of crude oil, 
accounting for about 86 percent. The recoverable quantities of natural gas 
are predominantly in Coahulian Series and Upper Jurassic, with quantities of 
45 percent and 25 percent, respectively. Natural gas liquids (NGL) are spread
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rather evenly among reservoirs in Upper Jurassic and Coahuilan Series, and 
with the highest percentage (49 percent) in the Gulfian Series. The amounts 
of NGL's in Upper Jurassic and Coahuilan Series reservoirs are somewhat 
smaller relative to the quantities of natural gas, suggesting an advanced 
stage of thermal cracking into dry gas as a result of higher subsurface 
temperatures, and deeper and longer burial histories. The greater 
concentration of NGL's in deeper and older horizons is consistent with the 
results of studies by Conti (1982) and Button and others (1987) described 
earlier.

Structures that entrap oil and gas in the East Texas basin are: 
anticlines over shallow, intermediate, and deep salt domes, salt pillows, 
turtle structures, basement paleohighs, horst blocks, and on the upthrown and 
downthrown sides of normal faults; closures against the upthrown and 
downthrown sides of normal faults and fault blocks on the flanks of salt 
domes; and anticlinal noses. Stratigraphic traps forming oil and gas fields 
are: angular unconformities; reservoirs truncated by unconformities; and 
reservoirs formed by loss of porosity due to facies change from porous to 
impermeable layers (sandstone into impervious shale), ooid shoal and shoreline 
conditions updip into sabkha environment, and concentration of ooids over the 
axis of structural growth with lower energy sandstones (pellets and oncolites) 
deposited on the flanks.

Table 2 is a summary of the known recoverable quantities of crude oil, 
natural gas and NGL for fields in the East Texas basin by type of trap and 
reservoir rock (NRG Associates, 1985). For the total basin, the types of 
traps which account for the largest percentages of hydrocarbon accumulations 
are: crude oil - Stratigraphic trap (62 percent); natural gas-combination trap 
(83 percent); and NGL-combination trap (50 percent). When the known 
recoverable hydrocarbons of the East Texas and Rurten Fields are excluded from 
consideration, the highest percentages of all hydrocarbon types are in 
combination traps: crude oil-95 percent; natural gas-87 percent; and NGL-73 
percent.

Table 2 also reveals that crude oil is found predominantly in sandstone 
reservoirs; excluding the East Texas and Rurten Fields, the distribution of 
crude oil in sandstones changes from 94 percent to 85 percent. Limestone 
reservoirs are gas prone. The distribution of known recoverable quantities of 
natural gas between sandstone and limestone reservoirs changes only slightly 
by excluding these two fields: sandstone values are 47 percent and 44 percent, 
respectively; and, limestone values are 51 percent and 54 percent, 
respectively. Because of the significant quantities of NGL associated with 
the East Texas Field relative to the total basin, the changes in percentages 
for including/excluding the two fields are quite noticeable: the known 
recoverable quantities of NGL in sandstones are 60 percent and 36 percent, 
respectively, and limestones are 38 percent and 61 percent, respectively.

Dolomite lithology is a favorable reservoir rock type in the basin, but 
the occurrences are too limited in geologic ages and geographic areas to 
provide a substantial portion of the ultimate recoverable hydrocarbons. Chalk 
reservoirs account for significant amounts of ultimate recoverable 
hydrocarbons across the Texas Coastal Plain (Austin Chalk trend) and in 
northern Louisiana (Monroe Field). In both these areas, the large quantities 
of recoverable hydrocarbons are associated with natural fractures in the 
reservoir rocks. Extensive, natural fracturing of chalks has not been 
reported in the East Texas basin.
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Basis for play definition

A play is an assemblage of hydrocarbon-bearing reservoirs exhibiting 
similar source, reservoir, and trap characteristics (White, 1980). The plays 
considered in the appraisal of the East Texas basin were selected using these 
criteria, and on the basis of ready identification as an exploration or 
production target and on the likelihood of undiscovered recoverable quantities 
of crude oil, natural gas, and NGL (natural gas liquids) of more than 1 MMBO 
(million barrels of crude oil), 6 BCF (billion cubic feet of natural gas) or 1 
MMBL (million barrels of natural gas liquids) being present in a field. The 
relative importance of the selection criteria are, from the more important to 
less important, similar settings of trapping mechanisms (structural, 
stratigraphic, or combination), and similar reservoir types, stratigraphic 
intervals, source rock types, commodity types (crude oil, natural gas, NGL), 
depositional environments of the reservoirs, and identification of petroleum 
exploration objectives.

The atlas developed by Galloway and others (1983) was a valuable source 
of information in the selection of plays and in the subsequent resource 
appraisal. However, the plays in the resource appraisal differ somewhat from 
the atlas because study objectives and approaches were different. In the 
atlas, the 32 major reservoirs in east Texas were assigned to 8 plays, 
primarily according to the original depositional settings of the reservoir, or 
less commonly, to their relation to regional erosional surfaces or diagenetic 
facies. Trapping mechanisms were also used to further subdivide the 
reservoirs. The objectives of the study were to define and describe the oil 
plays and to outline their regional settings and geologic characteristics. 
Then, the available published and field data, geologic, engineering and 
volumetric parameters were summarized into an atlas for each entire play and 
for each reservoir contained within the play. The atlas is a catalog of past 
discoveries and production and, as a systematic analysis of the major 
reservoirs, it is designed to enlarge knowledge of existing reservoirs and 
thus aid enhanced recovery efforts, with less emphasis on undiscovered 
recoverable resources.

Eight plays were also selected in this study (Table 3). These plays 
are: N. E. Texas basement structure play; Mexia/Talco fault system play; N. E. 
Texas salt anticline play; Tyler basin structural play; Tyler basin 
Woodbine-Eagle Ford play; West Tyler basin-Cotton Valley play; Sabine uplift 
gas play; and Sabine uplift oil play. Another area, the East Texas-Kurten 
Fields, is discussed in this report because of the super-giant size of the 
East Texas Field and the unusual trapping mechanism (diagenetic trap) of the 
large Kurten Field. The East Texas-Kurten Fields were excluded from the 
appraisal of other oil and gas plays in the basin because the chances are 
slight to nil of two other fields occurring with both large quantities of 
recoverable hydrocarbons and identical or similar trapping mechanisms.

Table 4 is a summary of known recoverable, cumulative production, 
remaining proven reserves, and percent of proven reserves remaining for crude 
oil, natural gas, and NGL in the 8 plays. The known recoverable quantities of 
crude oil are 8.9 BBO compared to 6.9 BBO reported by Galloway and others 
(1983) for 7 plays in east Texas (crude oil reserves for the Miscellaneous 
Play were not reported). The cumulative production is 8.0 BBO (Table 4) 
compared to 7.2 BBO for the 7 plays reported by Galloway and others (1983). 
The differences between the quantities of known recoverable and production 
figures are attributed to the fact that more fields are contained in the NRG 
Associates (1985) data files.
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Figures 49, 50, and 51 are charts showing the number of crude oil, 
natural gas, and "neither" oil nor gas fields, respectively, and the number of 
years from the first to the last discovery in the East Texas basin. Neither 
fields are those fields in NRG (1985) that are too small to qualify as an oil 
field or as a gas field, but with more than 1 MMBO equivalent. These figures 
provide an overview of the exploration history of the basin; the exploration 
status of each play will be discussed later.

Other prospective areas and intervals

The East Texas basin is a maturely developed petroleum province. The 
probability is poor for discoveries of major hydrocarbon accumulations 
(similar to the existing larger fields and plays) in new prospective areas and 
different stratigraphic intervals because of the large number of exploratory 
and development wells that have been drilled in the basin. However, Jurassic 
sandstones of the Norphlet Formation and Werner Formation are a possible 
prospective target, primarily for natural gas and NGL, in northeast Texas. 
The potential for undiscovered recoverable oil and gas resources seems more 
likely to be: in the currently productive stratigraphic intervals, 
particularly in the deeper parts of the basin; in currently productive areas; 
and, in extensions to currently productive trends. Hydrocarbons may be 
present also in Eagle Mills Formation (Triassic) and Paleozoic sedimentary 
strata. These prospective areas and intervals will be addressed in the 
discussion of the principal plays.

PRINCIPAL PLAYS 

Overview

Table 3 contains a list of plays in the East Texas basin, the number of 
producing fields, the producing formations, the number of reservoirs from 
which these formations produce, selected information on the reservoirs (depth, 
porosity, and permeability), and API gravity of liquid hydrocarbons for each 
play (NRG Associates, 1985). Reference will be made to this table in the 
discussions of the individual plays, particularly to highlight significant 
items relative to the resource appraisal. The average field size in each play 
has not been calculated for this report because: (1) most of the plays are 
comprised of oil, gas, and neither fields; (2) the oil fields may contain 
little or considerable associated gas; (3) the gas fields may contain both wet 
and dry gas; and, (4) one or more giant fields are present in some plays. 
These factors, both individually and collectively, can distort the 
mathematical and economic significance of the average size of the fields.

N. E. Texas basement structure play.

Play description and type. This play is elongate in shape, having a 
width of about 25 miles (40 km) in Bowie County, Texas, and extending into the 
north side of Cass County; the length is about 35 miles (56 km) (fig. 52). 
The play continues eastward about 20 mi (32 km) into Little Rivers and Miller 
Counties, Arkansas; the eastern area is appraised as part of the 
Louisiana-Mississippi salt basins. Generally, the reservoirs are prone to 
produce natural gas and condensate (Table 4; Collins. 1980). The API 
gravities of the liquid hydrocarbons range from 49.0 to 62.0 , averaging 
55.3° (Table 3).
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Figure 49. Graph showing number of oil fields and years from first to last 
discovery, East Texas basin plays.
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Figure 50. Graph showing number of gas fields and years from first to last 
discovery, East Texas basin.
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Oil field 

Gas field

Figure 52. Map showing oil and gas fields within the N.E. Texas 
basement structure play, East Texas basin. (Refer to Table 5 for 
field names).
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Reservoirs. The reservoirs are in three upward coarsening sequences of 
the Upper Smackover Formation which were formed in shoal-water environments 
and which culminate in ooid grainstones across the area (Fresley and Reed, 
1984; Harwood and Fontana, 1984). Leaching by meteoric fluids began shortly 
after deposition, resulting in the development of oomoldic porosity in many of 
the ooid grainstones; other carbonate facies were slightly affected. 
Dolomitization enhanced permeability during early diagenesis by preserving 
existing porosities and by generating effective intercrystalline porosity. 
Then, during burial, brittle compaction was further increased by 
interconnecting oomoids (Hardwood and Fontana, 1984). The reservoirs are 
Smackover Formation, Smackover Limestone, Reynolds Formation, and Reynolds 
Limestone. The lithologics and number of primary reservoirs are: 
limestones-5; and, dolomite-1. The lithologies and numbers of secondary 
reservoirs are: dolomites-2; and, limestone-1. The thicknesses of the pay 
zones range from 15 ft (5 m) to 68 ft (21 m) and average 47 ft (14 m). 
Porosities and permeabilities are favorable, ranging from 14.0 percent to 21.0 
percent (average is 16.9 percent) and from 0.5 md (millidarcies) to 425.0 md 
(average is 136 md), respectively (Table 3).

Structures and seals. The Late Jurassic topography in northeast Texas 
consisted of horst blocks, Paleozoic cuestas, and erosional remnants that 
modified the depositional environments during transgressions of the seas, 
resulting in local high-energy conditions over the structures (Moore, 1984). 
With subsequent sediment loading, differential compaction over discrete 
basement structures formed anticlinal closures which are the hydrocarbon 
traps. Little or no Louann Salt covered the crest of the basement structures. 
As sediment loading continued, basement faulting further enhanced subtle 
basement-related traps. Hydrocarbon production from such traps is generally 
limited and is closely associated with major graben trends (Moore, 1984). 
Presley and Reed (1984) state that the structural trends are complex, with 
numerous fault sub-blocks, and abrupt and seemingly unpredictable changes in 
structural attitude along strike. Thus, there is potential for structures not 
previously mapped. Hydrocarbon production depends upon a combination of 
structural, stratigraphic, and diagenetic factors. The grainstones may 
continue across the crest of the structures; production is also from 
dolomitized areas. Therefore, diagenesis may control the reservoir and the 
reservoir seal.

Source rocks and geochemistry. Well-defined geologic constraints limit 
the number of source beds for Smackover oil and gas. As previously 
discussed, throughout most of northeast Texas, the wedge of Smackover rocks 
lies directly on the Norphlet Formation, Louann Salt, Werner Formation, coarse 
continental elastics of the Eagle Mills Formation or Paleozoic rocks. With 
the possible exception of a few isolated areas where Smackover strata may 
directly overlie undeformed Paleozoic marine sedimentary sequences, shales of 
the Smackover sequence must be considered as hydrocarbon source rocks. The 
most logical petroleum source rocks within this sequence are the dark 
limestones of the lower Smackover Formation, which occur within and around the 
basin margins and which extend partly across the shelf in an updip direction.

Paleotemperature estimates indicate that Jurassic-age sediments have 
been close to their current temperatures from 194° F (90° C) to 338° F 
(170 C) for the last 100 million years. Evidence from subsurface studies 
suggest that Jurassic temperature gradients have, in the past, been more than
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twice the present value of 0.9° F/100 ft (Nunn, 1984). The thermal history is 
conducive to generating hydrocarbons.

Timing and migration. Moore and Druckman (1981) have documented that 
hydrocarbons migrated into upper Smackover reservoirs of south Arkansas after 
the precipitation of calcite cements at 194 F (90 C). In east Texas, the 
hydrocarbons migrated into the upper Smackover reservoirs much earlier, and 
probably the migration was after an early, precompaction cementation, but 
before the later, deeper subsurface cements were precipitated (Moore, 1984). 
He interprets these findings to mean that petroleum source rocks in east Texas 
reached thermal maturity earlier than those in Louisiana. The Smackover 
strata occur as wedges that thin rapidly to the north. Thus, regional fluid 
migration from the basin margin across the shelf is important in accumulation 
of hydrocarbons.

Depth of occurrence. The average depths to the top of the shallowest 
and deepest reservoirs are 8,580 ft (2,615 m) (Maud Field) and 10,660 ft 
(3,249 m) (Bryan's Mill Field), respectively. The average depth to the top of 
all reservoirs in the play is 9,875 ft (3,010 m) (Table 3).

Exploration status. The initial discovery in the play was the Kildare 
Field (1942), followed by the Bloomburg Field (1958), Bryans Mill Field (1960) 
(fig. 9), Frost Field (1964), Carbondale and Carbondale North Fields (1966), 
and the Maud Field (1967) (fig. 9). The play consists of 3 oil fields and 3 
gas fields with known recoverable quantities for the play of 28.900 MMBO, 
322.560 BCFG, and 82.410 MMBL (figs. 49, 50; Table 4). The largest oil and 
gas fields are Kildare Field (16.0 MMBO) and Bryan's Mill Field (252.0 BCFG), 
respectively. The fields are of relatively small known recoverable quantities 
of liquid hydrocarbons, with the exception of Bryan's Mill field which is 
expected to yield 0.8 MMBO, 252.0 BCFG and 55.0 MMBL.

Aubrey (1984) reported that two discovery wells (in the Frazier and 
Colville Fields, which have insufficient reserves to be included in the NRG 
data files) in Cass County established production in a sandstone of the 
Norphlet Formation. He states, however, that other explorationists have 
identified this zone as sandy facies in the Smackover Formation, as a Jurassic 
sandstone of the Norphlet Formation or Werner Formation, or as a Triassic 
sandstone of the Eagle Mills Formation. The sandstone appears to be a 
windblown deposit mixed with a marine fill sequence. Seismic data suggest 
that the sandstone was deposited on paleo features on the boundary of a 
mini-basin (Aubrey, 1984).

Mexia/Talco fault system play

Play description and type. The play is an arcuate band that extends 
about 90 mi (145 km) westward across the basin from Morris and Bowie Counties 
on the northeast to Hunt County on the northwest side and southwestward about 
180 mi (290 km) to Milam and Robertson Counties (fig. 53). The width of the 
play ranges from about 20 mi (32 km) to 45 mi (72 km). The reservoirs are 
classified as both oil and gas reservoirs. API gravities of the liquid 
hydrocarbons vary from 17.0 to 68.0 and average 37.4 (Table 3), with the 
lighter gravity liquid hydrocarbons being present in the Smackover Formation.

Reservoirs. The reservoirs range in rock types and ages from limestones 
and dolomites of Late Jurassic (Smackover Formation) to sandstones of Nacatoch
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Figure 53. Map showing oil arid gas fields within the Mexia/Talco fault 
system play, East Texas basin. (Refer to Table 5 for field names).
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Formation (Table 3). Collins (1980) notes that most Smackover Formation 
reservoirs have either marginal or no production at shallower closures and 
both limestones and dolomites produce predominantly gas. The Smackover 
Formation reservoirs are usually narrow and are usually restricted to one 
location in width along the first up-to-the-basin fault closure. The fields 
may extend several miles along the fault, however. Porosities and 
permeabilities of the Smackover reservoir rocks are favorable, ranging from 
about 8.1 percent to 31.5 percent (average equals 17.6 percent) and from 
0.1 md to 3200.0 md (average equals 33.0 md), respectively. The thicknesses 
of the Smackover reservoirs range from 20 ft (6 m) £0 108 ft (33 m) and 
average 42 ft (13 m). The API gravities of the liquid hydrocarbons in the 
Smackover Formation have generally higher values than the shallower, younger 
producing horizons, which are above the massive Ferry Lake Anhydrite 
(Table 3).

The most productive reservoirs in the Paluxy Formation are from 
sandstones which were deposited as thick channel-fill fluvial sequences along 
the northern parts of the Talco fault zone. Approximately 50 percent 
(257.4 MMBO) of the cumulative production (to 1982) in the Talco Field is from 
the Paluxy Sandstone (Galloway and others, 1983). Other fields produce from 
sandstones deposited as fluvial meander facies of the Paluxy Formation. 
Porosities and permeabilities of Paluxy reservoir rocks range from 15.0 
percent to 39.0 percent (average porosity equals 28.5 percent) and from 
24.0 md to 4,000.0 md (average permeability equals 1,944.8 md), respectively 
(Table 3). The thicknesses of the pay zones range from 18 ft (5 m) to 80 ft 
(24 m) and average 40 ft (12 m).

Production from the Woodbine Sandstone is mainly from sandstones which 
are interbedded with mudstones. These sandstones are located in the distal 
part of the delta trend and are composed largely of coastal-barrier sand 
facies deposited by wave-dominated deltas (Oliver, 1971). Porosities and 
permeabilities of the Woodbine reservoir rocks range from 22.0 percent to 31.5 
percent (average equals 26.1 percent) and from 1,044.8 md to more than 3,410.0 
md (average is 1,854.8 md), respectively. The reservoir pay thicknesses range 
from 3 ft (1 m) to 75 ft (23 m), averaging 38 ft (12 m) (Table 3).

Sandstones in the Navarro Undifferentiated (possibly Wolfe City 
Sandstone), Upper Taylor and Nacatoch Formations produce in shallow oil and 
gas reservoirs along the Mexia-Talco fault system on the west side of the East 
Texas basin. The Nacatoch Formation reservoirs consist of shelf sandstones 
which exhibit favorable facies characteristics. The sandstones are clean and 
well sorted, generally have good porosity and grade laterally and vertically 
into shelf muds that restrict migration of hydrocarbons (MeGowen and Lopez, 
1983). Field average porosities and permeabilities of these reservoir rocks 
are 22.5 percent to 31.5 percent (average equals 26.1 percent) and 600.0 md to 
946.0 md (average equals 773.0 md), respectively. The thicknesses of Taylor 
and Navarro Group reservoirs range from 3 ft (1 m) to 90 ft (27 m), averaging 
about 49 ft (15 m).

The lithologies and the numbers of primary reservoirs for the play are: 
limestones-5; sandstones-21; and dolomites-4. The lithologies and the numbers 
of secondary reservoirs are: limestones-2; shales-2; and, dolomites-1.

Structures and seals. The Mexia-Talco fault system represents the updip 
limit for significant size fields in this play (small fields exist to the west 
and north of the fault zone) and of the Louann Salt. The structure types are 
primarily closures against faults, faulted anticlines and faulted structural 
arches. Facies changes influence the entrapment of hydrocarbons in some
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reservoirs. The fault zone is a series of en echelon normal faults and 
grabens that displace Mesozoic to Eocene strata (Locklin, 1984; McGowen and 
Lopez, 1983). The faults and grabens appear to have been formed as 
pull-apart structures resulting from the slow basinward gliding of the 
sedimentary overburden over the highly mobile Louann Salt, which provided a 
weak decollement layer (Galloway and others, 1983). The hydrocarbon traps are 
limited to closures against both the upthrown and downthrown sides of faults 
along a narrow band around the basins. The producing fields, in spite of 
being narrow in width, can extend for several miles.

Several key factors exist concerning why apparent Upper Jurassic 
reservoir rocks have not entrapped hydrocarbons more frequently. First, large 
faults have created excessive fracturing and have broken mineralized seals 
along the fault plane which allowed hydrocarbon leakage from Upper Jurassic 
reservoirs (Locklin, 1984). Large faults also have, in some cases, resulted 
in reservoir rocks being displaced opposite a porous, permeable strata which 
allowed leakage across the fault plane. Locklin (1984) also noted that the 
main faults of a graben may have encountered each other at or above the 
Smackover Formation, which would have allowed communication across the graben 
within the reservoir rock.

The reservoir-seals relationships are: Smackover Formation-Buckner 
Anhydrite; Woodbine Sandstone - Eagle Ford shales and Austin chalk; and the 
Wolfe City, Upper Taylor and Nacatoch Formations - shales, chalks and marls of 
the Lower Taylor, the overlying Pecan Gap, or the Upper Taylor Formation.

Source beds and geochemistry. Oil and gas were probably generated and 
expelled from dark limestones and mudstones of the Smackover Formation which 
occur within and around the basin margins and extend partly across the shelf 
in an updip direction, as described previously.

As discussed earlier, Early Cretaceous sedimentary rocks are spread over 
the basin and petroleum source rocks in the area covered by this play are 
organically rich clay, shales, and lime mudstones in the Travis Peak/Hosston 
and Rodessa Formations, Ferry Lake Anhydrite, and possibly some interspersed 
formations.

The Trinity Group ended with a major regression in which Paluxy 
sandstones and clays were deposited in marginal marine and oxidizing coastal 
plain environments. Large deltas prograded far into the shallow sea, and 
organically rich shales were deposited close to porous deltaic sands, thus 
providing close proximity of source beds and reservoir rocks.

In the Late Cretaceous, petroleum source rocks are prevalent in the 
Woodbine, Eagle Ford, and Austin Group and consist of organically rich clays 
and chalks, and marine shales. Source beds for at least part of the 
hydrocarbons produced from the Nacatoch Sandstones are probably from the 
Woodbine Group, with the oil and gas having migrated up fault planes (Caughey, 
1977).

Timing and migration. The timing and migration of hydrocarbons in the 
Smackover and Paluxy Formations of this play appear to be consistent with 
what occurred in the basin and in the N. E. Texas basement structure play 
discussed earlier. Timing of migration seems to have had a significant 
influence on hydrocarbon accumulation in Upper Cretaceous sediments because of 
regional structural movement. Structural movement aided the accumulation of 
oil and gas in some Upper Gulfian traps, as noted in the crude oil migration 
from the Woodbine Group. In other cases, such as in the Hainesville Dome,
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regional tilting of the strata allowed accumulated oil and gas to escape 
updip, as described earlier.

Depth of occurrence. The average depths to the top of the shallowest 
and deepest reservoirs are the Nacatoch Formation at 600 ft (183 m) in the 
Groesbeck Field and the Smackover Formation at 9,692 ft (2,954 m) in the 
Tawakoni Field, respectively (Table 3). The average depth to the top of all 
reservoirs in the play is 4,879 ft (1,487 m).

Exploration status. The first significant Gulf Coast oil field, the 
Corsicana Field, was discovered along the Mexia fault system in October 1895 
(fig. 53). After a short lapse in time, major oil fields in the Mexia-Talco 
fault system play were discovered in 1912 (Mexia Field), 1923 (Powell Field, 
fig. 9), and 1924 (Wortham Field). The last significant field, West Brantley 
Jackson Field, was discovered in 1969, bringing the total number to 24 oil 
fields (fig. 49). The play contains 4 gas fields, ranging in years of 
discovery from 1913 (Groesbeck Field) to 1967 (Nelta Field) (fig. 50). The 
John W. Field (fig. 9), discovered in 1979, is classified as neither oil nor 
gas field (fig. 51). The known recoverable hydrocarbons in the play are 
743.800 MMBO, 472.808 BCFG and 10.187 MMBL (Table 4). The largest oil and gas 
fields are the Talco Field (293.000 MMBO) and the Currie Field (225.000 BCFG), 
respectively.

The API gravities of the liquid hydrocarbons varies from an average of 
24.0 in the Nacatoch Formation to 51.0 in the Smackover Formation. The most 
prolific producer, the Paluxy Formation, has heavier liquid hydrocarbons, as 
an average, than the younger Woodbine Formation, Navarro Undifferentiated and 
Upper Taylor Formation.

N.E. Texas salt anticline play

Play description and type. This play consists of two areas of salt 
anticlines; one area extends east-west generally parallel to and downdip from 
the Talco fault system. The length is about 90 mi (145 km) long and as much 
as 35 mi (56 km) wide, with salt anticlines distributed from Camp and Upshur 
Counties to Van Zandt County. Another cluster of salt anticlines is aligned 
in a northeast-southwest trend basinward of the Mexia fault system. The 
second cluster of salt anticlines is centered around Limestone, Freestone, and 
Navarro Counties, with one salt anticline located in Henderson County 
(fig. 54). The reservoirs are gas prone, but crude oil is present. The API 
gravities of the liquid hydrocarbons varies from 37.7 to 68.8 , with an 
average value of 56.6° (Table 3).

Reservoirs. Smackover Formation carbonate and associated facies, the 
reservoir rocks in this trend, were deposited in shallow water environments. 
Incipient salt structures were important in localizing reservoir-grade facies 
and controlling ground-water and fluid flow conditions that affected 
diagenesis (Presley and Reed, 1984). Excellent sucrosic and oomoldic 
dolomitic reservoir rocks generally extend basinward as far as the Buckner 
Anhydrite was deposited. High quality Smackover Formation reservoir rocks may 
grade into dense crystalline limestones in relatively short distances (less 
than 2,500 ft or 762 m) toward the basin center. In the basinward part of 
this trend, the salt has intruded the entire Smackover Formation. These 
structures generally have excellent porosity on the flanks of the closures 
(Collins, 1980). The rock types and number of primary reservoirs are:
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Figure 54. Map showing oil and gas fields within the N.E. Texas
salt anticline play, East Texas basin. (Refer to Table 5 for field 

names).
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1linestones-24; and dolomites-5. Dolomites form 6 secondary reservoirs. The 
thicknesses of the producing horizons range from 10 ft (3 m) to 292 ft (89 m) 
and average 88 ft (27 m) for the entire play (Table 3). Porosities range from 
7.1 percent to 18.0 percent with an average porosity of 12.6 percent. 
Permeabilities range from 1.1 md to 86.8 md, with an average of 14.4 md 
(Table 3).

Structures and seals. Downdip of the Mexia-Talco fault system, the 
Louann Salt and Smackover Formation thickens toward the axis of the basin. 
Subtle, low-amplitude salt anticlines were formed in response to sediment 
loading of the overlying Smackover and Haynesville Formations, from increased 
density during compaction, and from bas inward tilt through time (Moore, 1984). 
The salt structures in the northern and northeastern part of the basin are 
low-relief anticlines over which Upper Jurassic carbonates are draped. The 
central part of the trend has salt structures that are faulted, but the salt 
layer does not pierce the overlying sedimentary rock. The southern part of 
the trend contains more complex anticlines in which salt has commonly broken 
through the overlying Upper Jurassic carbonates and the reservoir rocks are 
generally complexly faulted (Presley and Reed, 1984).

The Buckner anhydrite, where present, acts as an effective seal. In 
other areas, shales of the Haynesville and Bossier Formations are the 
reservoir seals (Collins, 1980; Moore, 1984).

Source rocks and geochemistry. With the possible exception of a few 
isolated areas where Smackover limestones may directly overlie undeformed 
Paleozoic marine sedimentary sequences, as previously discussed, the Norphlet 
shales and the Smackover-Haynesville sequences must be considered as 
hydrocarbon source rocks. The most logical source rocks within this sequence 
are the dark limestones of the lower Smackover Formation, which occur within 
and around the basin margins and extend partly across the shelf in an updip 
direction, attaining thicknesses in excess of 500 ft (152 m). Basinward, the 
dark-colored organic-rich Bossier Shale in Texas and Louisiana onlaps the 
Smackover/Haynesville Formations along the basin margin and partway across the 
shelf and may be petroleum source rocks (Moore, 1984).

Timing and migration. The timing and migration of hydrocarbons in the 
N. E. Texas salt anticline play is expected to be generally consistent with 
the timing and migration in the N. E. Texas basement structures play and the 
Smackover Formation reservoirs in the Mexia/Talco fault system play. The salt 
anticlines may have formed slightly later than the traps in the other two 
plays, as noted earlier, but the structures would still have been available to 
trap and retain the migrating hydrocarbons.

Depth of occurrence. The average depths to the top of the Smackover 
Formation are 10,800 ft (3,292 m) in the Box Church Field and 13,230 ft 
7(4,033 m) in the Chitsey Field. The average depth to the top of the 
productive Smackover Formation interval throughout the play is 12,278 ft 
(3,742 m) (Table 3).

Exploration status. Although this play is natural gas-condensate prone, 
8 oil fields have been discovered between 1943 (New Hope Field) and 1969 
(Chitsey Field) (fig. 49). Eighteen gas fields were discovered between 1944 
(Myrtle Springs Field) and 1982 (Southeast Ginger Field) (fig. 50). Three 
fields (Fruitvale, Dunbar, and Tate Fields), classified as neither oil nor gas
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fields, were discovered in 1944, 1964, and 1971, respectively (fig. 51). 
Known recoverable hydrocarbons in the 29 fields are 2.175 MMBO, 1,111.523 
BCFG, and 147.369 MMBL (Table 4). All the producing strata are deep (more 
than 10,000 ft (3,048 m) and contain hydrogen sulfide gas (Collins, 1980).

Tyler basin structural play

Play description and type. The Tyler basin structural play is a large, 
elongate area covering the central part of the East Texas basin (fig. 55). It 
lies south and east of the Mexia-Talco fault system play, northeast of the 
Tyler basin Cotton Valley play, west of the Tyler basin Woodbine-Eagle Ford 
play, and west of the Sabine uplift oil and gas plays. This play has large 
numbers of both oil and gas fields, but oil fields are more prevalent. The 
API gravities of the liquid hydrocarbons vary from 18.0 to 64.0 , averaging 
about 44 for the play. As noted in other plays, the lighter weight gravities 
of fluids are in the older, deeper, and higher temperature reservoirs. The 
dividing line between the lighter and heavier hydrocarbons is the Glen Rose 
(Rusk) Formation.

Reservoirs. The stratigraphic intervals of the reservoirs are: Early 
Cretaceous-Trinity Group (Travis Peak, Pittsburg, Pettet, Bacon, Hill, 
Rodessa, and Paluxy Formations); Late Cretaceous-Woodbine Group (Woodbine 
Formation and the Dexter Sandstone Member), Eagle Ford Group (Harris 
Sandstone, Coker Sandstone-Blalock Formation; Sub-Clarksville Member, and 
Eagle Ford Formation); and Eocene Series (Carrizo Formation) (Table 3). 
Clastic sedimentary rocks account for 115 primary sandstone reservoirs, 4 
secondary sandstone and 2 secondary shale reservoirs. The sandstone 
reservoirs are in the Coahuilan (Travis Peak and Pittsburg Formations), 
Comanchean (Rodessa and Paluxy Formations) and the Gulfian Series (Woodbine 
Group, including the Dexter Member, the Eagle Ford, Harris, Coker, and 
Sub-Clarksville Member and the Blalock Formation). The shallowest sandstone 
reservoirs are in the Carrizo Formation, Eocene Series. Limestones form 65 
primary and 12 secondary reservoir rocks, with dolomites forming 2 primary and 
2 secondary reservoir rocks. Limestone reservoirs are in the uppermost 
Coahuilan (Pettet Formation) and the Comanchean Series (James, Rodessa, Bacon, 
Hill, Undifferentiated Trinity limestones, upper Glen Rose and Edwards 
Formations). No productive limestones have been found in Cenozoic sedimentary 
rocks.

The thicknesses of the producing zones range from 2 ft (1m) in the 
Woodbine and Rodessa Formations to 1,314 ft (401 m) in the Travis Peak (Rusk) 
Formation. The average thicknesses (161 ft or 49 m) of the Travis Peak 
Formation are significantly higher than that of the James Formation (72 ft or 
22 m) and other producing intervals in the play (Table 3).

Porosities of the reservoirs range from a low of 5.5 percent in the 
Pettet Formation to a high of 32.0 percent in the Wilcox Undifferentiated 
productive zone. The permeabilities range from a minimum field average of 0.1 
md to a maximum of 5,900.0 md (Table 3).

Structures and seals. Of the 24 salt domes in the play area, 18 salt 
domes are productive. Anticlinal structures over salt pillows and turtle 
structures are also productive. The sedimentary strata overlying the salt 
pillow generally are concordant with the top of the salt. Turtle structures, 
as previously noted, have anticlinal closures that result from salt withdrawal 
on all four sides, thereby causing subsidence on the periphery of the
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Figure 55. Map showing oil and gas fields within the Tyler basin structural 
play, East Texas basin. (Refer to Table 5 for field names).

87



structure (Jackson and Seni, 1984). Additional productive traps are 
anticlines, faulted anticlines, and complex graben-fault traps associated with 
salt tectonics deeper within the basin.

After the Louann Salt deposition, Late Jurassic, Cretaceous, and Early 
Cenozoic sediments filled the basin, prograding toward the basin center from 
the west, north, and east. These sediments formed large deltas and associated 
depositional environments in which dense limestones, anhydrites, and shales 
act as seals to the underlying sandstones and limestones-dolomite reservoirs.

Source rocks and geochemistry. The most logical petroleum source rocks 
in the deeper strata are dark limestones of the lower Smackover Formation, 
Cotton Valley shales, and the dark-colored organic-rich Bossier shales 
(Presley and Reed, 1984; Moore, 1984). During deposition of Early Cretaceous 
sediments, the shoreline was constantly shifting. When the bordering land had 
been peneplaned and subsidence continued in the basin, the sea advanced and 
clays, marls, and carbonates were deposited over the regressive sands. In 
periods of basinal downwarp, large deltaic depocenters developed and sand and 
shale graded basinward into shale and carbonates. These habitats, occur in 
the Travis Peak/Rusk Formation, Rodessa Formation, Ferry Lake Anhydrite, and 
Paluxy Formation and are suitable for the formation and preservation of 
petroleum.

At the start of the Gulfian Series, the basin received siliciclastic 
sediments of the Woodbine Group. Basinal shales in these series of sediments 
serve as petroleum source rocks for reservoir rocks from Woodbine (Lewisville 
and Dexter Sandstones) up to the Nacatoch Sandstone. Additional petroleum 
source beds are marine shales, chalks, and marls of the Eagle Ford, Austin, 
Taylor, and Navarro Groups.

As noted in the discussions of the N. E. Texas basement structures, the 
Mexia/Talco fault system, and the N. E. Texas salt anticlines plays, the 
thermal history of Upper Jurassic strata in the East Texas basin is conducive 
to generating crude oil, with subsequent thermal conversion to natural gas.

The ranges of temperatures/depths for oil-generation, of the thermal-gas 
generation by conversion of crude oil, and the depth to the peak zone of 
petroleum formation of Cretaceous sedimentary rocks has been discussed in an 
earlier section of this report. Significantly higher values in the geothermal 
gradient are encountered in Eocene strata in the vicinity of salt domes in the 
East Texas basin and these high temperature gradients extend downward. 
Subsurface fluid temperatures of 300 F (149 C) or more are common at depths 
of 13,000 ft (3,962 m).

Timing and migration. The timing of salt movement seems to have played 
a significant role in trapping oil and gas in the Tyler basin and probably had 
a profound influence on both the timing and migration pathways of the 
hydrocarbons. Three groups of salt domes have been recognized, as discussed 
previously, based on the time that the diapirs first pierced their overburden. 
Each group of salt domes pierced the overburden either in Early Cretaceous, 
mid-Cretaceous, or Late Cretaceous. Therefore, the movement of salt, 
beginning with the formation of salt swells and anticlines in Late Jurassic, 
has caused tilting, fracturing and bending of strata over a relatively long 
period of geologic time (that is, well into the Tertiary Period). Because of 
the large number of salt structures, the cumulative effect of this bending, 
fracturing and tilting on the timing and migration of hydrocarbons is 
difficult to assess. However, a significant effect can be surmised based upon
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the number of productive salt structures, the number of reservoirs in these 
structures and the wide span of geologic ages of the reservoirs.

The presence of dead oil in the voids of some reservoir rocks suggests 
that oil migration occurred prior to the existence of the trap, but after 
there was effective porosity. Hydrocarbons arrived in reservoirs after an 
early, pre-compaction cementation event, but before the later, deeper 
subsurface cements were precipitated. The presence of commercial quantities 
of natural gas also suggests a second stage of hydrocarbon migration involved 
thermal gas generated by conversion of oil in deeper horizons or 
age-equivalent sediments downdip. Structural movement aided the accumulation 
of oil and gas in Upper Gulfian, such as crude oil migration from the Woodbine 
Group traps. In other cases, such as in the Hainesville Salt Dome, regional 
tilting of the strata allowed accumulated oil and gas to escape updip.

Depth of occurrence. The average depths to the top of the shallowest 
and deepest reservoirs in the play are 420 ft (128 m) for the Carrizo 
Formation in Camp Hill Field and 10,624 ft (3,238 m) for the Travis Peak 
(Hosston) Formation in the LaRue Field, respectively. The average depth to 
the top of all reservoirs in the play is 7,108 ft (2,167 m).

Exploration status. The initial oil field discovery in the play was in 
1927 (Boggy Creek Field), followed by the giant (and scientifically 
interesting) Van Field in 1929; the latest discovery was the Alabama Ferry 
Field (1983) (fig. 49). The first gas field discovery was in 1933 (South 
Buffalo Field), with the latest field being found in 1985 (Green Acres Field) 
(fig. 50). The first field classified as neither oil nor gas was found in 
1944 (Fruitvale Field) and the latest field of this type was discovered in 
1982 (Driskell Lake Field) (fig. 51). The play consists of 62 oil fields, 57 
gas fields, and 5 fields classified as neither oil nor gas. The largest oil 
and gas fields and their known recoverable hydrocarbons are the Hawkins Field 
(825 MMBO) and the Opelika Field (870 BCFG), respectively. The known 
recoverable hydrocarbons in the play are 2,471.679 MMBO, 7,011.090 BCFG, and 
334.861 MMBL (Table 4).

Tyler basin Woodbine - Eagle Ford play

Play description and type. The Tyler basin Woodbine-Eagle Ford play is 
an elongate area extending from Marion and Upshur Counties on the west flank 
of the Sabine uplift southwestward to Brazos and Grimes Counties (fig. 56). 
The play is about 190 mi (306 km) in length and varies in width from about 25 
mi (40 km) on the north end to about 40 mi (64 km) on the south side. The 
reservoirs in this play are predominantly oil prone; small amounts of natural 
gas are associated with the crude oil, but NGL's are not present. The API 
gravities of the liquid hydrocarbons vary from 36.0 to 40.0 and average 
37.2 (Table 3). The reservoirs are predominantly oil prone, but 2 fields 
(Lone Star and Leona) have approximately 2.5 BCFG each. The East Texas and 
Kurten Fields have been excluded from this play, as noted earlier; these two 
fields will be addressed later in this report.

Reservoirs. The reservoir rocks in this play are sandstones (9 primary 
reservoirs) of the Woodbine and Eagle Ford Groups. One secondary reservoir is 
a productive shale zone. The producing strata are the Woodbine Sandstone and 
the Lewisville and Dexter Sandstone Members. Natural gas is produced from 
fine-grain sandstones in the Sub-Clarksville Formation. The reservoir rocks
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Figure 56. Map showing oil and gas fields within the Woodbine-Eagle Ford 
play, East Texas basin. (Refer to Table 5 for field names).
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were deposited as part of the four principal deposition environments of the 
Woodbine Group described earlier (Oliver, 1970). In the north end of the 
play, the new Diana and Pleasant Grove Fields produce from the Dexter 
Sandstone which was deposited in a deltaic environment. To the south, the 
sedimentary rocks were deposited in marine environment and become younger in 
age, ranging from Lewisville Formation up to Sub-Clarksville Formation. The 
thicknesses of the pay zone ranges from 5 ft (2m) to 38 ft (12 m) and 
averages 14 ft (4 m). The porosities of the reservoirs are excellent, ranging 
from 25.0 percent to 27.4 percent (average porosity equals 26.0 percent), 
except the fine-grained sandstone of the Sub-Clarksville Formation which has 
average reservoir porosities of 17.6 percent. Permeabilities of the Woodbine 
and Dexter Formations vary from 15.0 md to 1,500.0 md and average 570.1 md.

Traps and seals. The New Diana Field is a stratigraphic trap in which 
the truncated Dexter Sandstone, the reservoir rock, is overlain by the Austin 
Chalk or Eagle Ford Shale. The Austin Chalk, or Eagle Ford Shale forms, on a 
local basis, the reservoir seal (Galloway and others, 1983). The other fields 
in this play are structural-stratigraphic traps sealed by Austin Chalk-Eagle 
Ford Shales.

Source rocks and geochemistry. At the start of the Gulfian Series, the 
East Texas basin received siliciclastic sediments of the Woodbine Group from a 
large delta system located on the northeast end of the East Texas basin. The 
Woodbine Group consists of alternating sandstones and shales, which grade 
basinward into marine shales that are potential petroleum source beds. 
Following deposition of the Woodbine Group, the remainder of the Gulfian 
Series rocks alternated between sandstones (reservoir rocks), time-equivalent 
marine shales (petroleum source beds), and chalks-marls (petroleum source beds 
and seals). Producing units in the Eagle Ford Group are sandstones with 
interbedded shales (seals); the hydrocarbons may be generated in and migrated 
from the overlying Austin Chalk.

The ranges of temperatures/depths for oil-generation in Cretaceous 
sediments in this part of the basin are about 165° (74° C)/7,000 ft (2,134 m) 
to 220° F (104° C)/ll,000 ft (3,353 m). The thermal-gas generation by 
conversion of crude oil extends from the latter temperature/depth to 245 F 
(118° C)/12,500 ft (3,810 m). Although hydrocarbon generation can begin at 
about 2,000 ft (610 m) of burial, the peak zone of petroleum formation is 
between 6,000 ft and 8,000 ft (1,829 m to 2,438 m). However, as noted by 
Conti (1982), the crude oils may have generated at shallower depths than those 
predicted by current theory.

Timing and migration. The timing of hydrocarbon migration into some 
East Texas fields is not completely certain. Early migration of hydrocarbon 
is suggested because three major fields (East Texas, Van, and Opelika) were in 
place by Austin Chalk. The Kelsey anticline, a trap in the same region that 
is dry in the Woodbine Sandstone, did not start to form until Wilcox/Eocene 
(Russell, 1951), presumably after the hydrocarbon migration. Because of the 
significant quantities of hydrocarbons in the East Texas Field, substantial 
migration from petroleum source beds in the basinal areas must have occurred.

Depth of occurrence. The average depths to top of the shallowest and 
deepest producing zones are 3,672 ft (1,119 m) (West Good Springs Field), and 
8,404 ft (2,562 m) Mapleton Field, respectively (Table 3). The average depth 
to the top of the producing zones in the play is 4,878 ft (1,487 m).
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Exploration status. The first field (Lone Star Field) was found in 
1938; it is classified as neither oil nor gas, as is the Mapleton Field found 
in 1964. The first oil field, the Pleasant Grove Field, was found in 1941; 
the last (and fifth) oil field (West Good Springs) was found in 1970). One 
gas field (West Douglas Field) was discovered in 1967). There are 5 oil 
fields and 1 gas field in the play; 2 fields (Lone Star and Mapleton Fields) 
are classified as neither oil nor gas (figs. 49, 50, 51). Known recoverable 
hydrocarbons in the play are 22.232 MMBO, 7.737 BCFG, and no NGL's. The 
largest field is the New Diana Field, with known recoverable hydrocarbons in 
the play of 11.9 MMBO and 1.05 BCFG. Some non-associated gas is produced from 
the Sub-Clarksvilie Formation in the south end of the play.

West Tyler basin Cotton Valley play

Play description and type. The West Tyler basin Cotton Valley play is 
an elongate area on the southwest flank of the East Texas basin (fig. 57). 
The play is about 100 mi (161 km) long, extending from Van Zandt County 
southwestward to Robertson County, and about 40 mi (64 km) wide in the 
Limestone-Leon Counties area. The reservoirs are predominantly gas prone; dry 
gas is present in some reservoirs which are deep and which have high reservoir 
temperatures. The API gravities of the liquid hydrocarbons vary from 36.0 to 
62.0 and average 54.4 for the play.

Reservoirs. The reservoir rocks are oolitic limestones, generally of 
lagoonal bar beds and grainstone lens types, and sandstones. The lithologies 
and the number of primary reservoirs are: limestones: 25 and sandstones: 9. 
Sandstones form 6 secondary reservoirs and limestone forms 1 secondary 
reservoir.

On the western edge of the basin, a narrow carbonate shelf trend 
consists of Cotton Valley age shallow lagoonal facies that grade into 
evaporites and red beds to the west. Reservoirs along the shelf edge, which 
are grainstones or boundstones (Presley and Reed, 1984), have high porosities 
(18 percent to 27 percent) and high subsurface pressures. Permeabilities are 
from 1.1 md to 12.0 md and average 2.5 md (Table 3).

Just shoreward of the Cotton Valley age shelf edge, there is a narrow 
trend of fractured wackestone reservoirs associated with the hingeline and 
caused by basinal subsidence. The reservoirs in this trend have primary 
porosities of 8% or less, with much of the porosities occurring in fractures 
associated with the structures (Presley and Reed, 1984).

Well developed grainstone facies in the Haynesville Formation were 
deposited with interbedded anhydrite and supratidal muds in elongate 
strike-trending belts several miles long along upper shoreface of the 
Haynesville shelf. These grainstones are often associated with deeper salt 
and basement structures and have reservoir porosities ranging from 3.0 percent 
to 20.0 percent and averaging 9.0 percent (Table 3). Reservoir porosities 
vary from 0.1 md to 3.0 md and average 1.6 md (Table 3).

Thin sandstone or siltstone beds are present in thick intervals of 
Bossier Shale. The sandstones of the Bossier Formation are thought to be 
coarse-grained facies of a submarine fan system that was deposited along the 
margins of the Bossier marine basin. The sediment supply was from 
fluvial-deltaic and/or barrier systems and submarine fans developed on the 
prodelta face of the Cotton Valley (Shuler) shoreline (Presley and Reed, 
1984). The Bossier Sandstone appears to be deposited in structural troughs 
between Smackover and Haynesville structurally high areas, with the
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Figure 57. Map showing oil and gas fields within the West Tyler basin
Cotton Valley play, East Texas basin. (Refer to Table 5 for field names).
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paleobathymetry following the structure. The average porosities and 
permeabilities tend to be small values, ranging in the 10.1 percent to 11.0 
percent (average equals 10.6 percent) and 0.01 to 0.02 md (NRG Associates, 
1985), respectively. The drive mechanisms are pressure depletion and, to a 
lesser degree, gas expansion (Denny and others, 1984).

Trapping mechanisms and seals. The nature of the traps are structural 
(easily recognizable and subtle anticlines), combination traps (porosity 
pinchouts on structural noses and on the crests of anticlines), and 
stratigraphic traps in which the reservoirs (oolite shoals) are enclosed by 
mudstones. Porosity variations in the reservoir rocks are the most critical 
elements in most fields of this play.

The reservoir seals are densely compacted, highly impermeable limestones 
and mudstones. In some fields, the mudstone completely encloses the reservoir 
rocks (Denny and others, 1984).

Source rocks and geochemistry. Potential petroleum source rocks for 
hydrocarbons in this play are shales and mudstones that underlie, overlie, or 
enclose the Cotton Valley reservoirs (Presley and Reed, 1984). Other 
potential source beds are limestones and shales of older sedimentary rocks, 
such as the Smackover Formation and, less likely, the Norphlet Formation.

Bottom hole temperatures in wells penetrating Cotton Valley Group 
sedimentary rocks encounter high temperatures. Representative temperatures in 
Cotton Valley Formations range from 250° F to 350° F (121° C to 178°) at 
14,300 ft (4,359 m) (Denny and others, 1984). These high temperatures are 
consistent with the fluid pore pressure gradients that range from 0.43 to 0.59 
psi/ft (the mean is 0.50 psi/ft) in the basin. High subsurface temperatures 
and deep burial for long periods of time favor the thermal alteration of crude 
oil into natural gas, and into the dry gas stage.

Depth of occurrence

The depths to the top of the shallowest and deepest producing horizons 
are 9,222 ft (2,811 m) (Cotton Valley Formation, Denny Field) and 16,380 ft 
(4,993 m) (Cotton Valley Formation, Butler Field), respectively. The average 
depth to the top of all producing zones in the play is 11,580 ft (3,530 m).

Exploration status

The first gas field discovered in this play was the Steward Mill Field 
in 1943; the last gas field discovery (Branton Field) was in 1981 (fig. 50). 
Two oil fields, Reka Field and Cheneyboro Field, were found in 1953 and 1978, 
respectively (fig. 49); one field, Southwest Cheneyboro Field, which is 
classified as neither oil nor gas, was discovered in 1979 (fig. 51). The 
Southwest Cheneyboro Field has known recoverable hydrocarbons of 5.40 BCFG and 
0.230 MMBL. The West Tyler basin Cotton Valley play has 31 gas fields, 
ranging in sizes of recoverable hydrocarbons from 240.0 BCF (North Personville 
Field) to 6.9 BCF (Denny Field). The known recoverable quantities of 
hydrocarbons in the play are 3.00 MMBO, 1,169.992 BCFG, and 5.604 MMBL (Table 
4).
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Sabine uplift gas play

Play description and type. The Sabine uplift gas play lies over the 
Texas part of the Sabine uplift (fig. 58). The play extends about 180 mi 
(290 km) in an east-west direction from eastern edge of the synclinal axis of 
the East Texas basin to Louisiana state line and about 110 mi (177 km) in a 
north-south direction from the south flank of the Sabine uplift to the 
synclinal area south of the Talco fault zone. The play is predominantly gas 
prone, but 4 oil fields have been found. With the exception of some crude oil 
produced from the Travis Peak Formation, the API gravities of liquid 
hydrocarbons, which are principally NGL, are high values (from 41.0 to 
66.0°), averaging 49.6° for the play (Table 3).

Reservoirs. Limestone reservoir rocks are in the Haynesville and Cotton 
Valley Formations. Sandstones reservoir rocks are in the Bossier, 
Haynesville, Taylor (Cotton Valley), and Hosston (Travis Peak) Formations. 
Limestone and sandstone are the lithologics of 12 and 62 primary reservoirs, 
respectively. Secondary reservoir rocks are limestones (2), dolomite (1), and 
sandstone (1).

Reservoirs in the Haynesville Formation, which occur on the western and 
southwestern flank of the Sabine uplift, are oolite grainstones with typical 
porosities of 10 percent and permeabilities of about 0.3 md. The porosities 
developed from leaching, range from about 8 percent to 16 percent (Presley and 
Reed, 1984).

Sandstones of the Cotton Valley Formation on the Sabine platform are of 
generally low porosities and permeabilities and are interbedded with gray to 
black shales. Presley and Reed (1984) state that gas-bearing Cotton Valley 
Sandstones can be found over most of the Sabine platform, but commercial 
quantities of hydrocarbons are generally dependent on multiple sandstone 
horizons with adequate porosities. Westcott (1984), Clawson (1984), and Hall 
and others (1984) have noted that porosity has been reduced by carbonate 
cementation, quartz overgrowth, and authigenic clay development; porosity has 
been enhanced by dissolution of feldspar and rock fragments.

Sandstones of the Bossier Formation are thin strata or siltstone beds in 
thick intervals of Bossier Shale. Horizontal and vertical facies change to 
dense shales, forming stratigraphic traps which commonly produce gas under 
high pressure (Presley and Reed, 1984).

The Cotton Valley Limestone, also known as the Haynesville, Massive 
Cotton Valley, and the Gilmer Limestone is a massive finely crystalline, 
oolitic limestone that underlies the Bossier Shale and overlies the 
Buckner-Smackover facies (Ahr, 1981). The Cotton Valley Limestone is an 
important gas reservoir rock that forms an arc surrounding the western and 
southern Sabine uplift. The oolitic limestone reservoir beds are erratically 
developed in the top 300 ft of the lower Cotton Valley limestone sequence, 
have hairline fractures that contribute significantly to increased 
productivity, and have unpredictable porosity because of the variability of 
calcite in the pore spaces (Collins, 1980).

Trapping mechanisms and seals. The trapping mechanisms are structural, 
stratigraphic, and combination traps. The structures on the western crest and 
west flank of the Sabine uplift are broad and gently sloping. Low relief 
closures provided structural traps for some hydrocarbon accumulations. 
Stratigraphic traps are found in carbonates of low porosity and low 
permeability sandstones which are interbedded with shales that serve as seals.
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Figure 58. Map showing oil and gas fields within the Sabine uplift gas 
play, East Texas basin. (Refer to Table 5 for field names).
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Combination traps are more numerous and result from facies changes across 
structural noses. Typical trapping mechanisms are found in: South Hallsville 
Field - lenticular sandstone pinchout across a structural nose; North 
Henderson Field - broad structural high with low permeability sandstone 
reservoir rocks; Oak Hill Field - closure on structural nose; and, Overton 
Field - stratigraphic trap on structural nose (Denny and others, 1984).

Source rocks and geochemistry. The deepest petroleum source rocks for 
the reservoir in this play are the dark limestones of the lower Smackover 
Formation, which occur within and around the basin margins. The dark-colored 
organic-rich Bossier Shale in Texas and Louisiana onlaps the Smackover/ 
Haynesville Formations along the basin margin and partway across the shelf and 
may be a source rock (Moore, 1984). Shales and mudstones that surround, 
underlie, or overlie the Cotton Valley Sandstones are local petroleum source 
beds and are considered the most likely source of the hydrocarbons (Presley 
and Reed, 1984).

Depth of occurrence. The average depths to the top of the shallowest 
and deepest reservoirs are 5,836 ft (1,779 m) (Bethany Area Field) and 12,012 
ft (3,661 m) (Overton Field). The average depth to the top of all reservoirs 
in the play is 8,528 ft (2599 m).

Exploration status. The first oil field (East Linden Field) in the play 
was discovered in 1959 (fig. 49). The first and last gas discoveries were the 
Bethany Area Field (1916) and the West Minden Field (1981) (fig. 50). The 
Bethany Field is also the largest gas field in the play with known recoverable 
quantities of 43.910 MMBO, 1,740.000 BCFG, and 25.050 MMBL. Four fields, 
classified as neither oil nor gas, were found in 1964 (East Henderson Field), 
1976 (Stockman Field) 1976, 1981 (Mings Chapel) and 1984 (Lotta Field) (fig. 
51). There are 4 oil fields, 53 gas fields, and 4 fields considered as 
neither oil nor gas in the play (NRG Associates, 1985). The known recoverable 
hydrocarbons in the play are 41.969 MMBO, 6,116.734 BCFG, and 98.214 MMBL 
(Table 4).

Sabine uplift oil play

Play description and type. The Sabine uplift oil play covers the 
western crest and west flank of the Sabine uplift (fig. 59). The oil play 
extends a greater distance down the southwest and south flank of the Sabine 
uplift than the Sabine uplift gas play. The play is considered as an oil 
play, but the largest gas field in east Texas (Carthage Field with known 
recoverable quantities of 17.70 MMBO, 7,500.00 BCFG, and 221.00 MMBL) is 
included. The Carthage Field and other gas fields are grouped with the oil 
fields because the stratigraphic intervals of the producing reservoirs are 
more consistent with those of oil production than with the producing intervals 
in the gas play. With the exceptions of production from the Saratoga and 
Nacatoch Formations, the liquid hydrocarbons are of relatively high API 
gravities, ranging from 36.3 to 69.0 (average is 49.2°) (Table 3).

Reservoirs. The reservoir rocks in the play are mostly carbonates and, 
to a lesser degree, sandstones. The lithologies and the numbers of primary 
reservoirs are: limestones-70; sandstones-20; anhydrite-1; and, chalk-1. The 
lithologies and the numbers of secondary reservoirs are: limestones-5; 
sandstones-7; and, shales-2. The ages and the numbers of reservoirs are:
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Figure 59. Map showing oil and gas fields within the Sabine uplift oil 
play, East Texas basin. (Refer to Table 5 for field names).
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Trinity Group: 88; Fredericksburg Group: 1; Austin Group (Blossom Formation): 
1; and, Navarro Group: 2.

The Early Cretaceous reservoir rocks from the Pettet Formation to the 
Rodessa Formation consist of shallow open shelf deposits of oolitic and 
skeletal limestones, and sandstones of delta plain and transitional 
environments. Reservoir porosities and permeabilities range from 5.6 percent 
to 25.0 percent and 0.3 md to 40.90 md, respectively. Pay zone thicknesses 
for these reservoirs range from 7 ft (2 m) to 91 ft (28 m).

The Rodessa Formation and the age-equivalent Mitchell, Gloyd, and Hill 
Formations are carbonate and clastic strata deposited in shallow open shelf 
environments. High grain skeletal carbonates of the shelf margin-shallow open 
shelf trend are very porous and permeable because of extensive leaching 
(Bushaw, 1968). Porosities and permeabilities range from 12.0 percent to 21.8 
percent and from 4.4 md to 20.00 md, respectively.

Shallower production is obtained from 10 reservoirs in Glen Rose, 
Paluxy, Fredericksburg, Undifferentiated, Blossom, Saratoga, and Nacatoch 
Formations. These reservoirs are carbonate and clastic lithologies and are 
scattered about the play area. Information about the reservoir 
characteristics is sparse, but thicknesses of the pay zones are above average.

Trapping mechanisms and seals. The trap types are primarily combination 
traps, with structural components (closure against faults, anticlines, faulted 
anticlines, and faulted structural arches), and facies changes influencing the 
entrapment of hydrocarbons in most reservoirs. The structures are broad and 
gently sloping, with dips on the strata of less than a few degrees from 
horizontal. The broad platform area contains several structural terraces with 
the terraces underlying the regions covered by the large oil and gas fields 
(Presley and Reed, 1984). The sandstones reservoirs grade laterally and 
vertically in dense shales which serve as seals.

Source beds and geochemistry. Oil and gas were probably generated for 
this play from petroleum source beds ranging in age from Upper Jurassic to 
Late Cretaceous. These strata include: dark limestones, mudstones and shales 
of the Upper Jurassic; organically rich clays, shales and lime mudstones of 
Early Cretaceous; and organically rich shales, clays, and chalks of Late 
Cretaceous.

Depth of occurrence. The average depths to the top of the shallowest 
and deepest reservoirs are 990 ft (302 m) (Nacatoch Formation, Bethany Area 
Field) and 9,083 ft (2,768 m) (upper Pettet Formation, Southwest Douglass 
Field). The average depth to the top of all reservoirs in the play is 6,287 
ft (1,916 m).

Exploration status. The first discovery in the play was the Carthage 
Field in 1936; the most recent gas field discovery was in 1984 (East 
Rosborough Springs Field). The first oil field was found in 1942 (Kildare 
Field, fig. 12) and the most recently discovered oil field is the Taliaferro 
Field in 1982. The Kildare Field is the largest oil field with known 
recoverable quantities of 16.0 MMBO, 58.8 BCFG, and 2.06 MMBL.

The play consists of 16 oil fields, 46 gas fields and 6 fields are 
classified as neither oil nor gas fields (figs. 49, 50, 51). The known 
recoverable hydrocarbons in the play are 167.756 MMBO, 10,226.810 BCF, and 
620.000 MMBL (Table 4). The hydrocarbons are in an advanced stage of 
depletion (assuming no additional enhanced recovery techniques are applied)
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with proven reserves remaining to be produced: crude oil - 11 percent; natural 
gas - 11 percent; and, NGL - 3 percent.

East Texas - Kurten Fields

Description and type.  The East Texas and Kurten Fields are located on 
the west flank of the Sabine uplift and on the downdip (southwest) side of the 
Woodbine Group depositional systems (Oliver, 1970), respectively (fig, 60), 
The outline of the area between these two fields is essentially the same as 
the Tyler basin Woodbine-Eagle Ford play (fig. 56); the Kurten Field lies 
outside the appraisal area of the East Texas basin. The Kurten and East Texas 
Fields are treated separately in the resource appraisal because of their 
unique trapping mechanisms and sizes of known recoverable hydrocarbons. In 
the case of the East Texas Field, the known recoverable hydrocarbons are so 
large that they distort the statistical averages of the other fields. The 
East Texas Field is most noted as an oil field, however, it also yields 
significant quantities of natural gas and NGL. The Kurten Field yields only 
crude oil and, to date, no natural gas or NGL has been produced.

Reservoirs. The East Texas Field is composed of truncated deltaic 
Dexter Sandstone unconformably overlain by the Austin Chalk and locally by 
Eagle Ford shale. The production is largely from strike-oriented sandstones. 
The reservoir is a westward-dipping and thickening sandstone wedge in which 
net-sandstone thickness increases to the west. The thickness of the oil 
sandstone averaged 38 ft (12 m) and range from 0 ft (0 m) to 115 ft (35 m). 
Porosities and permeabilities average about 25 percent and 1,300 md, 
respectively. Permeability is greater in the north end of the field than in 
the south end (Galloway and others, 1983).

The reservoir rocks in the Kurten Field appear to be thinly bedded, 
clayey mudstones of the Woodbine-Eagle Ford Formations. These sandstones are 
offshore bars which have been formed by a combination of river mouth 
by-passing, storm-surge turbidity flows, and longshore currents. The porosity 
is largely diagenetic and occurs in the clayey beds as a result of 
fresh-waters leaching along an erosional unconformity overlain by the Austin 
Chalk. The average reservoir thicknesses for the Woodbine and Buda Formations 
are 38 ft (12 m) and 33 ft (10 m), respectively. The reservoir rocks are 
characterized by low porosity, low permeability, and high clay control. 
Porosities range from about 6 percent to 14 percent, and average about 9.3 
percent. Permeabilities range from less than 0.01 md to 2.6 md (Turner and 
Conger, 1981).

Trapping mechanisms and seals. The East Texas Field is a classical 
stratigraphic trap in which the Woodbine reservoir rock has been truncated and 
then unconformably sealed by the overlying Austin Chalk. The trap and seal of 
this field have been discussed in the literature for many years and will not 
be addressed here. These two subjects are addressed in detail in articles and 
publications by Galloway and others (1983), Halbouty and Halbouty (1982), 
Hudnall (1951), Oliver (1970, 1971), and Russell (1951).

The Kurten Field is a stratigraphic-diagenetic trap in which the 
reservoir rocks become impermeable below and away from the overlying 
unconformity. The updip limits of the field are at the permeability barrier 
formed at the limit of fresh-water leaching of the sandstones that enhanced 
the porosity (Turner and Conger, 1981).

100



OKLAHOMA

AKKAKtA*

(   » i     j 
    r  \ i w      

11 field 

CPGas field

 0 10 100 I

Figure 60. Map showing East Texas-Kurten Fields, East Texas basin. (Refer 
to Table 5 for field names).
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Source rock and geochemistry. From the axis of the East Texas basin in 
an eastward direction, the Eagle Ford Shale overlies the Woodbine Sandstones 
until it disappears because of truncation. In an easterly direction across 
the field, the Woodbine Sandstones are progressively eroded from top to bottom 
so that only the basal sands occur on the east side of the field. The Eagle 
Ford Shale is considered by many to be the petroleum source rock for the East 
Texas Field and other Woodbine Formation reservoirs in the area (Halbouty and 
Halbouty, 1982). Because of the organically rich basinal shales in the Eagle 
Ford Formation and the large areas available for drainage, unusually large 
quantities of hydrocarbons must have been generated and migrated eastward out 
of the basin.

Timing and migration. As noted in the studies by Russell (1951) and 
Halbouty and Halbouty (1982), the hydrocarbons migrated after the Austin Chalk 
seal was in place over the East Texas and Kurten Fields. Long distance 
migration probably accounted for at least part of the hydrocarbons in the East 
Texas Field. However, migration of a more local nature probably occurred in 
the Kurten Field.

Depth of occurrence. The average depth to the top of the reservoir 
rocks in the East Texas Field is 3,592 ft (1,095 m). The average depth to the 
top of the Woodbine and Buda reservoirs in the Kurten Field are 8,204 ft 
(2,501 m) and 8,870 ft (2,704 m) respectively.

Exploration status. The East Texas Field was discovered on October 3, 
1930 and this event set off drilling activity which has not since been 
equalled. Drilling activities continue to this date, but for many years, the 
drill holes have been mostly in downdip parts of the reservoir and have been 
focused on enhanced recovery. The known recoverable hydrocarbons are 
5,450.000 MMBO, 1,500.000 BCFG, and 620.000 MMBL.

The Kurten Field was discovered in 1976 and the producing area now 
covers almost 100 sq mi (259 sq km). The known quantities of recoverable 
hydrocarbons reported by NRG Associates (1985) are 32.000 MMBO; 54.000 BCFG, 
and 2.320 MMBL. These quantities of recoverable hydrocarbons are 
substantially less than the reserve figures of up to 100 MMBO reported by 
Turner and Conger (1981).
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