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GEOLOGIC FRAMEWORK FOR PETROLEUM ASSESSMENT OF
THE WESTERN GULF BASIN, PROVINCE 112
by
R.Q. Foote, L.M. Massingill, R.H. Wells, G.L. Dolton,
and M.M.Ball

INTRODUCTION

The Western Gulf basin Province 112, of Region 6, extends from the Rio Grande to
Chandeleur Sound off the eastern extremity of the Mississippi delta, and from the inner edge of the
Gulf Coastal Plain to the seaward edge of the involved coastal states' territorial waters (fig. 1).
The southern boundary along the seaward limit of State waters exhibits an offset, marking the
expansion of State waters from three miles off Louisiana to three leagues (10.36 miles) off Texas.
The province includes the southern portions of the States of Texas and Louisiana and encompasses
more than 115,000 square miles. It is contained within the greater Gulf of Mexico depositional
basin, of Mesozoic and Cenozoic age, and is bordered on the north by the Bend Arch and Fort
Worth basin, East Texas basin and the Louisiana-Mississippi salt basins. The purpose of this
report is to summarize the geologic framework of the province and to identify the plays which were
used in the assessment of oil and gas resources as reported in Mast and others (1989).

GEOLOGIC HISTORY

The Gulf of Mexico basin, in which the province resides, formed on the southern passive
margin of the North American continent as a relatively small ocean basin when the African and
South American continents began to drift southeasterly during early Mesozoic time (Walper and
Miller, 1985). The 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).

During the early stage of continental separation in Triassic time, five complex systems of
rhombic grabens or rift basins (Rio Grande embayment, East Texas basin, North Louisiana basin,
Mississippi Interior basin, and the Apalachicola embayment) were formed on thinned continental
crust and became the landward margin of the northern Gulf of Mexico basin (fig. 2). 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).

A broad continental platform developed across the northern Gulf basin as a result of mid-
Jurassic to Late Cretaceous subsidence. An early Cretaceous carbonate reef trend (shown in figs.
1 & 3) formed along the shelf edge of the continental platform from Mexico to offshore South
Florida (Martin, 1978) and defines the late Mesozoic shelf margin.

A massive influx of clastic sediments during Cenozoic time resulted in accumulation of a
thick sequence of offlapping prisms of terriginous sediments in depocenters seaward of the
Mesozoic shelf edge in the central and western parts of the northern Gulf basin (figs. 4 and 5). A
shift of the depocenters from south Texas to south-central Louisiana caused the seaward-
prograding continental shelf to be best developed off Louisiana by Neogene time (Martin, 1978).

















































































Exploration in the play began in the early 1970's. To the end of 1984, 3 oil fields and 15
gas fields greater than 1 MMBO or 6 BCFG had been discovered, accounting for approximately
100 MMBO, 2.2 TCFG, and a large amount of condensate. The largest oil and gas fields reported
are Damascus Field with 84 MMBO and Port Hudson Field, with 390 BCFG. Harrison (1980)
credits as much as 4 TCFG having been discovered in this play.

South Texas-Louisiana Reef Play:

This play is characterized by the occurrence of gas in shelf margin reefs and associated
skeletal and oolite grainstones of the Lower Cretaceous Sligo and Stuart City limestones. The play
is therefore defined by a narrow and linear trend of reef and shoal development at the shelf margin,
extending along its entire length, commonly referred to as the Sligo and Stuart City trends
(Herrmann, 1971; Bebout and Loucks, 1974; Bebout and others, 1981) (figs. 6 & 16).

Reservoirs are skeletal packstones/wackestones and boundstones of coralgal-caprinid
(rudistid) bioherms, and coral-caprinid grainstone and coated-grain packstones of the associated
detrital facies. Matrix porosity and permeability are generally poor but, in some cases, augmented
by fracturing.

Source rocks are fine-grained downdip basinal facies, including pelagic lime mudstones,
and black shaly lime mudstones, which are now largely in a gas generation phase. Migrated
hydrocarbons are now widely distributed in reservoirs along the paleoshelf margin.

Traps are stratigraphic and combination, primarily involving closures along the crests of the
reefs. Many traps along the reef trend, such as Stuart City Field, have more hydrocarbon column
than mappable structural closure. Drilling depths range from about 10,000 ft (3048 m)to
approximately 17,000 ft (5182 m).

The first significant discovery in the play, Dilworth Field, in Texas, was made in 1950. To
date, one oil field and 12 gas fields greater than 1 MMBO or 6 BCF have been discovered. Black
Lake Field, Louisiana, with approximately 50 MMBO, contains a very large gas cap of
approximately 675 BCFG, and 69 MMB condensate (Bailey, 1978); the largest nonassociated gas
field, North Word Field, Texas, is approximately 255 BCFG. Total discovered resources are
approximately 1400 BCF gas and somewhat more than 50 MMBO. The most significant problem
in development of this play has been the generally poor reservoir properties associated with the reef
trends.

OCCURRENCES NOT ASSESSED

Not included in this assessment of conventional resources of the Western Gulf basin were
such associations as gas in brines and geopressured shales of the Cenozoic sequence, or coalbed
methane in areas of coal bearing rocks, or hydrocarbons in fractured shale reservoirs.
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