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abruptly by narrow, broadly arcuate, shale-filled
channels. These two fluvial interpretations are sup-
ported by mineralogy, textural gradation, internal
structures, and sand-body geometry.

The average composition of lower Tuscaloosa sand-
stone is quartz, 60 percent; matrix, 32 percent; calcite
cement, 4 percent; feldspar, 1 percent; muscovite, 1.5
percent; and other minerals, 1.5 percent. Average
mean grain size of quartz is 0.24 mm (fine grained) ;
mean grain size decreases upward within individual
sandstone beds.

Four distinct sandstone zones produce oil at Mallal-
ieu. The lower two zones are characterized by more
extensive, point-bar sandstone whereas the upper two
zones are narrow, channel-fill sandstone. This vertical
sequence suggests an upward gradation from fluvial
meander-belt deposition, through deltaic distributary
deposition, to inner neritic deposition of the overlying
marine shale—an overall transgressive sequence. The
change from meandering below to braided above
probably resulted from a change in stream gradient
by basin subsidence.

JAMES W. COLLINS, Tenneco Qil Co., Corpus
Christi, Tex.

GEOLOGY OF MCALLEN-PHARR FIeELd Area, Hiparco
Counrty, TEXAS

The McAllen-Pharr field produces gas and gas con-
densate from the lower, middle, and upper Frio Sand-
stone between the depths of 5,800 and 13,765 ft. The
Frio is a regressive offlap sequence. Consequently, the
environment of deposition of the productive sand-
stone bodies ranges from very shallow marine in the
lower Frio through brackish and transitional to conti-
nental in the upper Frio. Hydrocarbon entrapment is
in a simple faulted anticline in the upper Frio, a large
stratigraphic trap in the Hansen sand, and many
small complex fault blocks in the lower Frio. Struc-
turally, the McAllen-Pharr field changes from a sim-
ple downthrown fault closure with basinward regional
dip to a complexly faulted structure with steep,
away-from-the-basin dips.

The great amount of deposition associated with the
Rio Grande embayment, and the major coutempora-
neous McAllen fault system, have created two signifi-
cant features in the McAllen-Pharr field that are char-
acteristic of this area. They are the stratigraphic na-
ture of the Hansen sand “fairway” and the develop-
ment of “reverse dip” into the McAllen fault. A
knowledge of these phenomena will aid in a clearer
understanding of the overall geology and can be the
key to future deep exploration in the area.

HENRY L. BERRYHILL, JR, U. S.
Survey, Corpus Christi, Tex.

Geological

FepERAL AcCTIVITY IN MARINE GEOLOGY 1IN GULF OF
Mexico

Seven agencies of the federal government are in-
volved either directly or indirectly in marine geologic
research in the Gulf of Mexico. These are: Naval
Oceanographic Office; Office of Naval Research;
Army Corps of Engineers, Department of Defense;
Environmental Sciences Services Administration, De-
partment of Commerce; Water Pollution Control Ad-
ministration; Bureau of Commercial Fisheries; and
Geological Survey, Department of Interior.

Activities by NOO and ONR are related to national
defense and the development of undersea technology
and include regional studies of sediments on the sea
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floor and the strata beneath by coring and by acous-
tical profiling. Corps of Engineers studies are con-
cerned with the mass movement of sediments and
erosional patterns along the coastline as they relate to
marine processes.

ESSA is concerned primarily with charting and
mapping the coastal and deep-ocean waters. Programs
of ESSA are providing detailed bathymetry of the sea
floor and regional surveys of bottom conditions.

Agencies of Interior are engaged in research that
bears on both the stewardship of resources on public
lands and exploration and development of both re-
newable and nonrenewable resources of the marine
environment. WPCC, through the Office of Estuarine
Studies, is establishing a program for the investigation
of pollution and sedimentation in the inshore waters
of lagoons and estuaries. BCF is studying intensively
the environmental factors controlling the profileration
and movement of edible sea life, including the effect
of sediments on bottom dwellers. USGS, through its
Water Resources, Conservation, and Geologic Divi-
sions is the federal agency most heavily engaged in
marine geologic research in the Guilf. The Water Re-
sources Division is studying the effect of flooding in
coastal bays and will have a leading role in estuarine
studies. The Conservation Division acts in a manage-
rial capacity in evaluating, on geologic grounds, pro-
spective lease property on the continental shelf. The
Geologic Division, through the Office of Marine Geol-
ogy, is engaged in a broad research program that in-
cludes study of sedimentation and diagenesis processes
in the nearshore and shelf environments, heavy metals
content of sediments, geochemistry of sediments, and
crustal structure of the Gulf basin. The Survey's
overall program in the Gulf is following the pattern
established for other marine provinces—the extension
of geologic knowledge from peripheral land areas sea-
ward as the public needs require.

J. W. ANTOINE, Texas A&M Univ., College Station,
Tex.

A StupYy oF WEST F1LORIDA ESCARPMENT

Two magnetic models of the West Florida escarp-
ment have been constructed. These models represent a
synthesis of seismic reflection data recorded on the
continental slope of westetn Florida by Texas A&M
University, information from numerous oil companies,
and early refraction results from the Gulf of Mexico
basin. Theoretical magnetic anomalies computed from
these models are consistent with previously published
magnetic data for the slope, scarp, and basin.

These models show that the presence of a fault
with a throw of 10,000 ft in the basement under the
Florida escarpment can be reconciled with the essen-
tially smooth magnetic field shown in previously
published charts. These magnetic data had been inter-
preted earlier to indicate that no basement fault could
be associated with the escarpment. In the models pre-
sented here, subsidence of both the platform and
basin is considered, the assumption being made that
the basin has subsided more rapidly.

On the basis of these data and the magnetic mod-
els, a geologic cross section is presented which in-
cludes basement faulting, reef buildup, and volcanic
rocks. The volcanic rocks, although probably present,
are not related to the origin of the scarp. This geo-
logic model consists of a continental platform with an
upper section of limestone, dolomite, and anhydrite
deposited in a shallow-water environment. The outer
edge of the slope is hordered by buried reefs and the



1830

dip of the scarp face is shown to decrease with depth
under the abyssal plain sediments. The basin is de-
picted as a modified oceanic region. A transition from
oceanic to continental crust is assumed with a fault or
flexure (indicating differential movement of the plat-
form and basin) present near the base of the scarp.

RICHARD J. MALLOY, ESSA, Atlantic Oceano-
graphic Laboratories, Miami, Fla.

DEPOSITIONAT, ANTICLINES, FLORIDA STRAITS

Recent high-resolution seismic-reflection profiles
have revealed the presence of base-of-slope deposi-
tional anticlines in the Florida Straits. Depth profiles
across Santaren and Nicholas Channels are deepest
along the sides of the channels at the slope base.
Channel axes are somewhat shoalier due to anticlinal
deposits of sediment.

A large anticline of deposition in an area of ap-
proximately 3,100 sq km (900 sq naut. mi) has
formed adjacent to the Miami Terrace escarpment.
Presumably the high energies of the Florida Current
have produced this feature on a grand scale by a
mechanism believed to be widespread, but little recog-
nized. It is suggested that these asymmetrical base-
of-slope anticlines of deposition find their counter-
parts in ocean-basin seamount-moat-swell sequences,
along deep sea channels which are flanked by levees
of asymmetrical depositional anticlines, and in most
other depositional areas of the sea floor where deep
currents flow along scarps of locally steep slopes.

The base-of-slope depositional anticline concept, as
applied to “reverse drag” anticlines associated with
scarps in the Gulf of Mexico and in the ancient sedi-
ments of the Gulf Coast, appears to satisfy the data
better than previously proposed models. It is con-
cluded, therefore, that depositional anticlines are
widespread in space and time.

T. E. PYLE, J. W. ANTOINE, ano W. R.
BRYANT, Texas A&M Univ., College Station, Tex.

GEOPHYSICAL STUDIES OF SouTH Froripa CoNTINEN-
TAL MARGIN AND WESTERN STRAITS OF FLORIDA

Seismic-reflection profiles off the western coast of
Florida south of 27° N lat. have been recorded during
two cruises of Texas A&M University’s R/V dlaminos
in May 1967 and June 1968. They show that the an-
ticlinal ridge present near the top of the West Florida
escarpment, which has been proposed to be an exten-
sion of the Washita-Fredericksburg reef trend, may
possibly be traced southward to the latitude of the
Florida Keys.

Several crossings have been made of a large knoll
in the western end of the Straits of Florida. Prelimi-
nary analysis of the real-time records, without benefit
of playback, indicates the presence of a terrace at a
water depth of 840 fm, and the possibility that an
anticlinal feature, remarkably similar to that seen on
the Florida escarpment toward the north, is present.

Reexamination of earlier data from the Campeche
Bank and comparison with those presented here re-
veal several similarities and provide evidence that the
Campeche Bank and the Florida escarpment once
might have been connected. However, the presence of
deep-water Lower Cretaceous in northern Pinar del
Rio Province, western Cuba, may indicate that no
connection ever existed. If the two escarpments ever
were connected, it is not known whether grabenlike
faulting, erosion, or both caused the separation of
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these two features. More information is being sought
in geomagnetic and sedimentological studies now in
progress.

ARNOLD H. BOUMA, Texas A&M Univ., College
Station, Tex.

DISTRIBUTION oF MiNor
MEXICO SEDIMENTS

STRUCTURES IN GULF OF

Minor sedimentary structures are studied by means
of X-ray radiography from cores collected from var-
ious physiographic provinces of the Gulf of Mexico.

The Gulf can be divided into two large petro-
graphic provinces meeting at DeSoto Canyon and
Campeche Canyon. The western part is a terrigenous
clastic province and the eastern is a carbonate prov-
ince. For a study of the sedimentary structures it is
necessary to divide both petrographic areas into their
proper physiographic provinces.

The sedimentary structures and characteristics dis-
tinguished are: thin bedding (regular, irregular, len-
ticular), lamination (paralle!l, lenticular, irregular),
coarse-grained laminae, turbidites (single, multiple,
vague), convolute lamination, load casts, degassing
structures, mottled, slump, homogeneous, burrowing,
mycelium, shells, and shell frazments.

Several of these characteristics can be found in al-
most any area but some of them are of restricted ve-
currence. Cores collected from one province reveal
only slight variations ir their content of sedimentary
structures.

ARNOLD H. BOUMA, WILLIAM R. BRYANT,
AND JOHN W. ANTOINE, Texas A&M Univ,
College Station, Tex

Oriciny AND ConFfFIGURATION oF ArLaMmiNos CANYON,
NORTHWESTERN (GCLF oF MEXICO

A submarine canyonlike feature, called ““‘Alaminos
Canyon,” is located at the change in trend of the
Sigsbee scarp between 94° 15’ and 94° 30 W long.
The approximately N-S-trending system  terminales
just south of 26° N.

Bathymetric and seismic-profiling records reveal the
existence of a complex area in which many single and
multiple canyon sections can be observed in a single
tract across the area. The sides of the depressions are
steep in some places, and a few terracelike features
are found. Subbottom profiles show that some
depressions are half or completely filled with sedi-
ments. Diapiric structures and faults also are ob-
served.

Sediment cores collected in the deepest parts of the
canyon present a lithologic character which is 2 com-
bination of a Globigerinu voze and a clavey pelite.
No sand layers have been found

The interpretation of this complex area ranges from
that involving a complex submarine canyon system
and one involving a hummocky area underlain by salt
diapirs. It seems likely that un interpretation utilizing
both hypotheses is required

F. B. CHMELIK, A H. BOUMA, anp W. R,
BRYANT, Texas A&M Univ, College Station, Tex.

INFLUENCE OF SAMPLING 0N (GEOLOGIC INTERPRETA-
TION Basep ox Piston Corine ix Gurr oF MEXICO

Examination of samples taken on the northwest
slope of the Gulf of Mexico with a newly developed
flexible liner coring device indicates a possible source



