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Depositional Systems on Upper Jurassic Smackover Carbonate
Ramp: Sedimentology of South Texas Frontier Play

The Smackover Formation, which is economically significant
throughout the Gulf Coast region, is virtually untested in south
Texas. The Smackover and lower part of the Buckner forma-
tions comprise a thick regressive sedimentary sequence
deposited on a carbonate ramp. Four major depositional
systems are recognized: (1) basinal, (2) open shelf, (3) shoal, and
(4) sabkha. High-energy grainstone facies were concentrated
landward; muddy low-energy facies were deposited seaward.

Basinal facies are dominated by laminated carbonate
mudstones, deposited from suspension, and irregularly
laminated carbonate mudstones, the product of sediment
reworking by oscillatory bottom currents. The outer shelf facies
is characterized by burrowed carbonate mudstones containing
crustacean pellets and a pelagic fauna. The inner-skelf facies is
composed of burrowed wackestones containing a benthic fauna.
Burrowed oncolite and pellet packstones characterize the outer-
shoal facies and cross-bedded mixed-allochem, oolite-intraclast,
and oolite grainstones compose the high-energy, inner-shoal
facies. The sabkha system consists of cyclic subtidal to
supratidal facies. Subtidal units are burrowed gastropod-pellet
wackestones and oolite wackestones to grainstones, whereas the
intertidal facies is characterized by cross-laminated sandstones
and algal-laminated dolomite mudstones. The supratidal facies
consists of anhydrite intercalated with carbonate and ter-
rigenous mud, and siliciclastic sand and silt.

Reservoirs as thick as 33 ft (10 m), with porosity ranging from
4 to 26% and permeabilities ranging from 0.1 to 6.5 md, have
been cored at depths below 18,000 ft (5,486 m). Nearly complete
dolomitization has resulted in the development of inter-
crystalline porosity in inner-shelf wackestones and shoal-
complex grainstones. In addition, some grainstones have
subsurface-derived secondary oomoldic porosity.
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Pre-Cretaceous Geologic History of Deep Southeastern Gulf of
Mexico

Analysis of seismic data and the results of DSDP Leg 77
reveal a complex pre-Cretaceous, pre-rift to post-rift geologic
history for the deep southeastern Gulf of Mexico that is prob-
ably related to the early opening of the North Atlantic. The area
is underlain by an extensive rifted and attenuated continental
crust or transitional crust formed mainly in Late Triassic
through Jurassic time owing to large-scale translational motions
as the Yucatan-South American block pulled away from North
America. Shallow holes drilled into the tops of tilted basement
blocks encountered examples of this transitional crust (early
Paleozoic metamorphic rocks intruded by Mesozoic diabase).
The rifted basement is infilled and covered by an extensive syn-
rift sequence of probable Jurassic age and nonmarine origin (up
to 2 km thick). Interpreted within this sequence is a narrow
north-south-trending salt basin, which may be equivalent to the
Louann salt in the northern Gulf basin and the salt in Cuba.
Rifting mainly occurred during Late Triassic through Jurassic
time, although in one broad area faulting and collapse of the
basement apparently continued into the Early Cretaceous. The
syn-rift sequence is overlain by a thick post-rift section of
marine sedimentary rocks. DSDP Leg 77 drilled the upper part
of the sequence and encountered a complete section of Lower
Cretaceous deep-water carbonates. The lower part of the se-
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quence lying below the deepest horizon drilled (Berriasian) has a
similar character and is inferred to represent Upper Jurassic
marine rocks, probably equivalent to the Late Jurassic (post-
Louann) marine transgression observed around the periphery of
the Gulf.
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Facies, Fabrics, and Porosity, Duperow Formation (Upper
Devonian), Billings Nose Area, Williston Basin, North Dakota

The Duperow is a substantial hydrocarbon-producing forma-
tion in the *“Billings Nose” area. Included in the Billings Nose
are the TR (Theodore Roosevelt), Big Stick, Whiskey Joe, Four
Eyves, White Tail, Fairfield, Elkhorn Ranch, and Tree Top
fields.

Duperow rocks consist principally of dolomites, limestones,
and anhydrites. Most of the dolomites appear to be of
diagenetic origin although some primary dolomites do occur.
Primary dolomites are parallel and wispy laminated mudstones,
deposited principally as part of the supratidal facies in associa-
tion with stromatolites. Secondary replacement dolomites occur
throughout the section, but seem to selectively replace the
matrix in the stromatoporoid zone of the shallow subtidal facies
and intraclasts in the intertidal facies. Included in the supratidal
facies are anhydrites. Anhydrites range in habit from the typical
replacive nodules to the less common ‘‘chickenwire” and
layered forms. Layered types appear to be associated with
ephemeral hypersaline ponds in the supratidal. In general,
porosity is poor in this facies.

The intertidal facies consist of intraclastic wacke-packstone.
Intraclasts and fragmented brachiopods and mollusks are the
principal allochems. Bioturbation has destroyed most lamina-
tions. Apparent selective replacement of intraclasts constitute
the majority of the porosity in this facies.

The subtidal facies includes stromatoporid and bioturbated
zones. Sparsely fossiliferous wackestones are the predominate
fabric, but stromatoporid boundstones and coral, brachiopod
packstones are common. Good intercrystalline porosity occurs
in the matrix of the stromatoporid zone.
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Facies, Fabrics, and Porosity of Kaskaskia Rocks in Williston
Basin, North Dakota

Kaskaskia rock sequences in the Williston basin, North
Dakota, comprise most major carbonate facies, fabrics, and
porosity types. Stratigraphic units discussed are the Mission
Canyon, Ratcliffe, Frobisher Alida, Bakken, Birdbear,
Duperow, Winnipegosis, and the Ashern formations. All of
these have produced substantial amounts of hydrocarbons ex-
cept the Ashern Formation. Slabs of cores show different
facies, fabrics, and some porosity types associated with each.

Kaskaskia sequence deposits represent a period of waxing
and waning sedimentation during overall transgression and
regression of the late Paleozoic. Facies represented, except for
the Ashern, are cyclic, composed of supratidal, intertidal, and
subtidal depositional settings. Ashern facies are supratidal to
highest intertidal. Some facies can be further subdivided into



