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gravity meter is a high-precision, large-volume, bulk-density
tool. It is unique in that bulk densities can be measured di-
rectly, ie., with no calibration and in place. The large rock
volume measured ensures that the measurements are relatively
unaffected by mud cake, infiltrated zones, washouts, or casing.
The use of large-volume density measurements has added a
new dimension (depth) to some formation evaluation problems.

Bulk densities measured with the borehole gravity log in
wells in the Gulf Coast area show considerable deviation from
densities measured with the gamma-gamma log. Moreover, they
do not show a density change in the over-pressured shale zone.
These results suggest that although the physical parameters
measured by small volume tools may be quite accurate, they
may not be representative of true formation characteristics.

With only one exception, densities from a borehole gravity
log in a carbonate-shale sequence agree closely with densities
measured by the gamma-gamma log. This difference in densi-
ties of 0.18 g/cc is attributed to either porosity lateral to the
borehole, a lateral change in lithology, or a fault.

The high precision and large rock volume measurement ca-
pabilities of the borehole gravity meter make it especially useful
in measuring low porosities as, for example, that of a fractured
quartzite in Libya, and in measuring fluid density behind cas-
ing, for example, gas in Texas.

KUMAR, M. B, and D. H. KUPFER, Dept. Geology, School
of Geoscience, Louisiana State Univ., Baton Rouge, La.

AprraisaL ofF CoMPUTER MAPPING TECHNIQUES As APPLIED TO Mio-
CENE ForMaTiONs oF Bayou Caruv aNp Lake Sanp FieLps,
SouTHWESTERN LouistaNa

A computer-aided subsurface mapping program of the mid-
dle Miocene section (-9,500 to -15,000 ft) was attempted for a
160-sq mi tract in the structurally “low” part of the famous
“Five Islands” trend of Louisiana.

Seven resistivity features were picked from most of 136 elec-
tric logs and were correlated and used to make one isopach
map, and conventional (manually contoured) structural maps
of 4 zones. The same data were then employed to generate
computer maps by 2 different approaches: weighted-moving-
average (contour maps) and least-square-fits of polynomial sur-
faces up to the fifth order (trend maps). Numerous computer
maps were generated on the high-speed printer and plotter,
including structural maps, isopach maps, trend maps, and vari-
ous residual maps. However, all of them do not appear to
convey geologic sense, and some, particularly high-order trend
maps, may be of little use.

The degree of similarity the computer maps bear with the
manual maps varies widely with the map type and technique
used. The contour-type maps may best serve as “quick-look”
maps, bringing out the major structural elements and guiding
the choice of horizons for hand contouring. Others, such as the
isopach maps, yield the growth-fault effect and can guide later
interpretations. The polynomial surface maps depict regional
trends which can be used to make predictions away from
known areas, to suggest “highs” and “lows” of significance, and
to display meaningful thickness variations. The residual maps
show promise of distinguishing structural traps, the locale of
growth faulting, and typical tectonic and sedimentational pat-
terns.

Computer maps do not supplant manually contoured maps.
Some of them, if used early in a mapping program, could aid in
picking horizons for hand contouring and could be used as a
guide for contouring, Others should be used to suggest correc-
tions in the structure, and still others as guides to the final
interpretation.

LEUTZE, W. P, Atlantic Richfield Co., Lafayette, La.

StramiGraPHIC UTILITY OF SoME MIOCENE AND YOUNGER ARENA-
CEOUS FORAMINIFERA

Miocene and younger sediments of the Gulf Coast locally
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contain numerous arenaceous Foraminifera. Certain genera
and species are particularly useful in subsurface stratigraphy.
Arenaceous forms present especially difficult problems in iden-
tification. These problems are compounded by the fragmentary
condition of specimens present in the washed residues usually
available to industrial paleontologists. Special care in washing
is required if arenaceous forms are to reach the paleontologist
in identifiable condition.

Bigenerina, Clavulina, and Martinotiella commonly can be
identified when only uniserial fragments are available. These
three genera are valuable guides in the recognition of deposi-
tional energy regimes. Bigenerina is typically found in high-
energy lithotopes. Specimens are commonly present in beach
and offshore-bar deposits. Clavulina requires a lower energy
regime. It can be found in protected bays, or seaward from the
surf zone on the open marine shelf. Martinotiella is restricted to
low-energy environments. It is a minor component of middle
Miocene and younger outer neritic faunas. Whereas all three
genera are locally useful as stratigraphic markers, they have a
broader utility in suggesting probable sand conditions. Under
most conditions, the higher the energy level of the depositional
environment, the more abundant and coarser the sand.

Several species of arenaceous Foraminifera used by oil indus-
try paleontologists for subsurface correlations on the Gulf
Coast are found in the same relative stratigraphic positions at
least as far as the Caribbean basin. Textularia crassisepta,
which marks the Pliocene-Pleistocene contact (Valvulina “H”
datum) in offshore Louisiana, seems to have a similar level in
Jamaica. Textularia subplana is typical of middle Pliocene (Bu-
liminella “1”) deposits in Louisiana. Specimens from samples of
the same(?) age were found in northern Colombia and in Ja-
maica. Bigenerina humblei, a middle Miocene index species in
Texas and Louisiana, may be a junior synonym for Textularia
falconensis Cushman and Renz, a Venezuelan stratigraphic
marker. Renz believed the latter to be useful throughout the
Caribbean region.

McGOWEN, J. H,, and L. E. GARNER, Bur. Econ. Geology,

Univ. of Texas at Austin, Austin, Tex., and B. H. WILKIN-
SON, Dept. Geol. Sci., Univ. of Texas at Austin, Austin, Tex.

SIGNIFICANCE OF CHANGES IN SHORELINE FEATURES ALONG TExas
Gurr Coast

The open Texas coast is characterized by 3 distinct types of
shoreline: (1) barrier islands consisting of sand beaches, fore-
island dunes, and a vegetated or barren back-island area; (2)
peninsulas where beaches are dominated by shell (shell ramps
with or without incipient dunes form the crest of the peninsula),
and storm channels and washover deposits dominate the back-
island area; and (3) strand plain a few to several hundred feet
across, where shell material and rock fragments are dominant
over terrigenous sand. Physiographic features of strand plains
are a steep forebeach and a wide shell ramp that terminates as a
steep avalanche face. Only the barrier islands and peninsulas
are associated with bays and lagoons.

When viewed separately, these shoreline features appear to
have a random distribution. However, when their occurrence is
considered in the context of Pleistocene and Holocene deposi-
tional history of the Texas coastal zone, there is order in their
distribution. Barrier islands develop in the same areas as do
sand-rich Pleistocene deltas with broad strand plains. Peninsu-
las are positioned along Pleistocene interdeltaic areas. Strand
plains are situated along the distal parts of mud-rich Pleisto-
cene and Holocene deltas.

Distribution of these 3 shoreline types along the Texas coast
cannot be explained adequately by a sand source from modern
rivers being transported by longshore drift. Occurrence of the 3
shoreline types can be explained best by local Pleistocene and
early Holocene sediment sources. Broad, sand-rich barrier is-
lands are presently moving toward an equilibrium state where
sediment input is about equaled by intensity of physical pro-
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cesses. Narrow, shell-rich peninsulas are moving toward the
mainland at rates of 2-14 ft/year. Narrow, shell-rich strand
plains are in a state of rapid erosion—up to 30 ft/year.

McKNIGHT, W. M., JR., Mobil Oil Corp., Denver, Colo.
Review oF Soutn Texas Uranum GrorLocy

Projected increases in U. S. energy requirements in the future
have caused many oil companies to explore for uranium in
addition to their exploration programs for hydrocarbons. Ura-
nium requirements in the U. 8. will be governed primarily by
the role of uranium in the generation of electric power. Nuclear
plants are expected to generate between 35 and 45% of the
nation’s electric power by the year 1985.

Exploration for uranium in South Texas started in 1954 and
has undergone several stages of activity since that time. All
production in the South Texas area is from Tertiary sandstone
units representing marginal marine to continental depositional
environments. These uranium accumulations are dominantly
“roll-front” type deposits which owe their existence to the geo-
chemistry and stratigraphy of the sediments. Exploration tech-
niques utilized in locating these deposits are similar to hydro-
carbon techniques because of similarities in the mode of migra-
tion of uranium-bearing solutions and hydrocarbons. Strati-
graphic and structural controls of hydrocarbon and uranium
accumulations have many common characteristics although
trapping mechanisms are physical for hydrocarbon and chemi-
calin the case of uranium.

MURRAY, G. E,, President, Texas Tech Univ. Complex, Lub-
bock, Tex.

ENERGY AND THE ENVIRONMENT

Man’s conversion of natural resources to usable forms of
energy has resulted in control and modification of segments of
the landscape and environment; free movement over the earth,
across the seas, and in the sky; and penetration of the “solid”
earth, the oceans, and outer space. The search for energy re-
sources has despoiled segments of the landscape and conver-
sion of fossil fuels and atomic materials to energy has contrib-
uted to pollution of the atmosphere, waters, and rocks of the
earth.

The exponential increase in energy requirements has brought
the U.S. to the verge of a crisis not hitherto experienced by the
nation. Factors contributing to the situation are (1) lack of a
clearly defined, objective, realistic national energy policy; (2)
restrictive, unrealistic price controls which inhibit or eliminate
much of the financial incentive for exploration for new re-
serves; and (3) recently, vigorous opposition and actions de-
signed to protect the environment.

The earth’s landscape and environment have been transients
throughout geologic history. Man has accelerated the natural
transformation in many cases but decelerated it in others.

Man has used science, engineering, and technology to create,
as well as to destroy. Realistic and enforceable regulations and
laws should be enacted which will permit and encourage explo-
ration and development of energy resources. The ensuing bene-
fits would more than counterbalance the necessary modifica-
tions and redesign of the landscape and environment.

The national health and welfare—possibly even the nation’s
survival—are at stake!

NIEDORODA, A. W,, Dept. Geology, Florida State Univ.,
Tallahassee, Fla.

‘Waves, CURRENTS, SEDIMENTS, AND SAND BARS ASSOCIATED WITH
Low-ENErGY CoAsTAL ENVIRONMENTS

Low-energy beaches are commonly characterized by a partic-
ular series of offshore sand bars which differ markedly, both in
shape and sediment characteristics, from the classic offshore
bar of high- and moderate-energy environments. This study
reports on the physical interactions of waves and currents with
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low-energy bathymetric features that result in producing a dis-
tinct areal distribution of sediment parameters in the shallow
offshore area. The trends in the sediment parameters are well
correlated with the subtle bathymetric features of the offshore
area and thereby may provide a method of determining low-
energy environments in ancient deposits.

Prominent features in low-energy environments are subtle
digita) sand bars which trend perpendicular with, or at a high
angle to, the beach face. These transverse bars have maximum
relief of approximately 0.5 m with lengths ranging between 100
and 3,350 m and a quasi-regular spacing ranging from 300 to
2,000 m.

Investigations by several authors indicate that these bars act
as avenues for onshore or offshore sediment transport. Recent
studies by the writer have determined that the sediment is
transported as a result of a nearshore current component
caused by the transfer of momentum from unstable nearshore
waves to the currents. The current component is characterized
by a narrow relatively high-velocity current directed along the
axis of the bars, with sluggish return currents between the bars.
This current produces relatively coarse, well-sorted sediment
along the crest of the bar and finer, less sorted sediment be-
tween the bars.

The scale of these features, as well as the obvious differences
in sediment parameters, should permit their recognition in an-
cient deposits. Their presence allows inferences to be made
about ancient wave energy levels and average wave approach
directions.

OTVOS, E. G., JR,, Gulf Coast Research Laboratory, Ocean
Springs, Miss.

Pre-SancamoN BeacH RipGEs ALonNG NORTHEASTERN GuLr CoasT—
Facr or Ficrion?

Field investigations failed to confirm the presence of earlier
(pre-Sangamon) Pleistocene or Citronelle (Pliocene) littoral
ridges and marine deposits on the surface in coastal Mississippi,
Alabama, and the Florida Panhandle. The contrast between the
numerous marine surfaces on the Atlantic coastal plain and the
single Sangamon interglacial barrier complex of the Gulf Coast
may be explained by the different regional tectonic behavior of
the 2 provinces.

Only 1 Pleistocene coastwise alluvial depositional surface was
found in Mississippi and southwestern Alabama in addition to
the Prairie (Pamlico, Beaumont) alluvial coastal plain. Its age
could not be exactly determined. In addition to the known
Pearl and Pascagoula River valley locations, intermediate val-
ley terrace fragments (“Deweyville”?) were found near the
mouth of the Biloxi and Tchoutacabouffa Rivers. These sur-
faces indicate the latest higher sea level stage which probably
existed during the early Wisconsin stage.

PAINE, W. R, Univ. Southwestern Louisiana, Lafayette, La.

CoMmputER MarpinG IN Lower Frio Formation (OLiGo-MIOCENE),
SouTHwESTERN Louisiana

Abstract in Am. Assoc. Petroleum Geologists Bull,, v. 56, no.
3,p. 643.

PAINE, W. R., Univ. Southwestern Louisiana, Lafayette, La.,
A. A. MEYERHOFF, Am. Assoc. Petroleum Geologists,
Tulsa, Okla., and M. A, FURRER, Creole Petroleum Corp.,
Caracas, Venezuela

STRATIGRAPHY, SEDIMENTATION, AND PETROLOGY OF OLiGo-MIocENE
Lower Frio FORMATION, SOUTHWESTERN LoulsiaNa

Abstract in Am. Assoc. Petroleum Geologists Bull,, v. 56, no.
3, p. 643.



