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ABRAMS, MICHAEL J., ALEXANDER E H. GOETZ, and 
H. LANG*, Jet Propulsion Laboratory, California Inst. Tech­
nology, Pasadena, CA 

New Techniques for Clay Mineral Identification by Remote 
Sensing 

In the past three years there have been major advancements in 
our ability to identify clay minerals by remote sensing. Two dif­
ferent technologies have been used—imaging broad-band multi-
spectral scanners and non-imaging narrow-band radiometers 
and spectrometers. 

Multispectral scanners, including NASA's Thematic Mapper 
Simulator (analog for Landsat-D Thematic Mapper) have had 
several broad-band channels in the wavelength region of 1.0 to 
2.5 urn. In particular, the wavelength region 2.0 to 2.5 /im con­
tains diagnostic spectral-absorption features for most layered sil­
icates. Computer processing of image data obtained with these 
scanners has allowed the identification of the presence of clay 
minerals, without, however, being able to identify specific 
mineralogies. Studies of areas with known hydrocarbon deposits 
and porphyry copper deposits have demonstrated the value of 
this information for rock-type discrimination and recognition of 
hydrothermal alteration zones. 

Non-imaging, narrow-band radiometers and spectrometers 
have been used in the field, from aircraft, and from space to iden­
tify individual mineralogical constituents. This can be done 
because of diagnostic spectral absorption features in the 2.0 to 
2.5 ^m region characteristic of different clay types. The Shuttle 
Multispectral Infrared Radiometer (SMIRR), flown on the sec­
ond flight of the space shuttle Columbia in 1981, had 10 narrow­
band channels specifically chosen to evaluate the ability to 
identify directly clay minerals and carbonates. Preliminary anal­
ysis of SMIRR data over Egypt showed that kaolinite, carbonate 
rocks, and possibly montmorillonite, could be identified directly. 

Plans are currently under way for development of narrow­
band imaging systems which will be capable of producing maps 
showing the surface distribution of individual clay types. This 
will represent a major step in remote sensing, by allowing unique 
identification of minerals rather than the current ability only to 
discriminate among materials. Applications of this technology 
will provide geologists with a powerful new tool for resource 
exploration and general geologic mapping problems. 

The research described in this abstract was carried out by the 
Jet Propulsion Laboratory, California Institute of Technology, 
under contract with the National Aeronautics and Space Admin­
istration. 

ACHARYA, H., Stone and Webster Engineering Corp., Boston, 
MA, L. BULLER, G. J. Long and Assocs., Inc., Houston, TX, 
and J. LEWKOWICZ and R MURPHY, Stone and Webster 
Engineering Corp., Boston, MA 

Seismic Reflection Surveys in Central Palo Duro Basin 

Seismic reflection surveys have been conducted in the central 
Palo Duro basin to provide a basis for identifying localities suit­
able for the emplacement of an underground high level nuclear 
waste repository. The objectives of this effort were to determine 

the structure and stratigraphy in the central Palo Duro basin and 
evaluate the potential for hydrocarbon resources. 

Of primary interest is the Upper Permian salt section to a 
depth of about 3,000 ft (914 m). Various tests were carried out 
along a 3 mi (5 km) segment to determine the most appropriate 
combination of vibrating source and recording parameters. 
Approximately 130 mi (209 km) of 24-fold CDP stacked data 
were acquired. The survey lines were tied to test wells in which 
velocity surveys were conducted. 

These data were supplemented by about 400 mi (644 km) of 
available proprietary CDP stacked data. Analysis of these data 
strongly suggests that central Palo Duro basin has been tectoni-
cally stable since Early Permian time. The basement, which is not 
an acoustic interface, is offset in a few places by faults. The maxi­
mum offset of the basement is about 600 ft (183 m). These base­
ment faults do not appear to affect any strata above. The San 
Andres Formation and underlying formations can be traced con­
tinuously throughout the area surveyed. Available velocity data 
from various wells in the central Palo Duro basin show few 
anomalies, confirming the continuity of the reflecting horizons 
and the tectonic stability of the area. 

Hydrocarbon potential of the area is presently being evalu­
ated. The preliminary results of this study are in agreement with 
the stratigraphic correlations among well logs in the Palo Duro 
basin. 

ADAMS, G. STEVEN, Louisiana State Univ., Baton Rouge, 
LA 

Subsurface Glen Rose Reef Trend in East Texas and West-
Central Louisiana 

The subsurface Glen Rose reef trend in east Texas and west-
central Louisiana (Lower Cretaceous Comanchean) is a regres­
sive carbonate complex deposited on a broad shallow water shelf. 
The major structural influences on deposition were the East 
Texas basin and the northwest Louisiana basin, separated by the 
Sabine uplift. The Glen Rose reef trend can be differentiated into 
two separate "reef" tracts that prograded seaward over a slowly 
subsiding shelf. The Upper and Middle reef tracts overlap within 
the East Texas embayment and diverge over the southern flank 
of the Sabine uplift eastward into Louisiana. The reef trend 
appears to be located midway between the shoreline and shelf 

It remains to be seen whether the Glen Rose "reefs" are actual 
framework reefs or mounds of transported material. Cores 
through the massive limestones reveal porous buildups of vary­
ing compositions. "Reef" facies include poorly sorted caprinid-
coral grainstones, moderately sorted peloid and oncolite 
packstones and grainstones, and well-sorted, very fine grained 
skeletal grainstones. Coated grains, abraded skeletal fragments, 
scoured bedding surfaces, and minor cross-beds are evidence for 
deposition of the reef facies in a high-energy shoal setting. The 
reefal buildups grade laterally into low-energy shallow water 
wackestones and mudstones containing toucasids, orbitolinids, 
and serpulid burrows. 

Porosities associated with the reefal buildups appear facies 
controlled. Caprinid-coral packstones and grainstones exhibit 
intraparticle, moldic, and vuggy porosities of 10 to 15%. Pin-
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point microporosity of 5 to 10% are found within the fine­
grained skeletal grainstones. Fracture porosity enhances 
permeability in several facies. Moldic and vuggy porosity types 
are generally secondary whereas intraparticle porosity may be 
preserved primary. Pinpoint microporosity is probably matrix 
related secondary porosity. Coarse equant calcite commonly 
occludes intraparticle, moldic, vuggy, and fracture porosities. 
Dolomitization within the "reef" limestones may have acted to 
create or preserve porosities. 

Poor production from the Glen Rose reef trend has been 
attributed to the lack of structural closure. Use of all available 
electric logs and sample logs in conjunction with extensive core 
and thin section analysis should provide new insight on carbon­
ate diagenesis and the relationship to porosity-permeability 
trends within the Glen Rose reef trend. 

AHR, WAYNE M., Texas A&M Univ., College Station, TX, 
R.C. FAUCETTE, Getty Oil Co., Bellaire, TX, and C. STEF-
FENSEN, ARCO Exploration Co., Houston, TX 

Depositional Microfacies and Burial Diagenesis of Upper Juras­
sic Cotton Valley Limestone, Teague Townsite Field, Central 
Texas 

Initiation of a nummulite bank at the Giza Pyramids Plateau 
is localized by a preexisting paleohigh, inherited from Late Cre­
taceous tectonism. On this "submarine swell" (about 1 X 1.5 km 
wide), ecological conditions were optimal for a flourishing Num-
mulites gizehensis-comrmmty, resulting in greater sediment pro­
duction than in adjacent environments. Growth of the 
nummulite bank into a sediment body over 30 m (98 ft) in thick­
ness and more than 1 km (.62 mi) in length is strongly enhanced 
by mechanical concentration of nummulite tests into coquinal 
packstones. These are interpreted to be a product of storm-
generated winnowing. Paleoecological evidence shows that num­
mulite banks are largely an in-situ lag deposit. Periods of 
nummulite settlement are episodically disturbed by "cata­
strophic" storm events, which result in winnowing and local 
accumulation of the heavier bioclasts. Upward growth of the 
banks into shallower water is reflected by an increase in win­
nowed fabrics and by a cap of shoal calcarenites. During shallow­
ing, patch reefs and a back-bank lagoon formed on the landward 
side of the bank. 

This facies association may be regarded as a model for hydro­
carbon reservoirs. The high intraparticle porosity in nummulite 
tests (54%) makes the banks a potential reservoir, while adjacent 
and overlying lagoonal mudstone and wackestone may serve as 
source and cap rocks. 

The Cotton Valley Limestone, like the older Smackover, was 
deposited on a ramp where the monotonous regional topography 
was punctuated by salt-generated and basement highs that 
greatly influenced local depositional environments. Teague 
Townsite field is located above a salt ridge that was once divided 
into several domes where Cotton Valley grainstones were depos­
ited. Open marine wackestones and packstones surrounded 
those oolite shoals and, updip, shaly wackestones were deposited 
in a more restricted environment. An overall increase upward in 
the carbonate grain/mud ratio resulted from a Late Jurassic 
regional regression. Nine smaller, shoaling-upward cycles are 
present in the study area; they probably reflect local salt move­
ments. The reservoir at Teague Townsite field is mainly intrapar­
ticle porosity formed by early leaching of metastable allochems 
in the meteoric phreatic environment that was contemporaneous 
with several of the periods of local emergence. Interparticle 
porosity was filled early by equant and bladed cements. Neomor-
phism and replacement were common in early diagenesis. Subse­
quently, compaction, stylolitization, sparite cementation, and 
introduction of saddle dolomite occurred. Whole-rock analyses 
indicate that the present-day trace element distribution reflects 
(1) early cementation and flushing of porous zones; (2) compara­
tively less flushing of muddy zones; and (3) introduction of sub­
surface fluids. Whole-rock 60"/5C" values plot within the range 
of published data for "typical Jurassic cements." The average 
60" values are - 5 and the 6C" values are -t-2.5 PDB. A ten­
dency toward "heavier" isotopic composition with increasing 
depth is interpreted to be the result of subsurface fluid influx 
during burial diagenesis. 

AIGNER, THOMAS, Univ. Miami, Miami, PL 

Storm-Generated Accumulation of Nummulite Banks in Eocene 
of Cairo, Egypt 

Nummulite banks which are common in neritic and shelf-
edge facies in many parts of the Tethyan Eocene have been 
mainly regarded as reef-type buildups so far. However, stratifica­
tion and biofabrics of such banks in the middle Eocene around 
Cairo demonstrate the importance of physical processes in mold­
ing nummulitic sediment bodies. 

ALLEN, GEORGE DORROH, Baylor Univ., Waco, TX 

Origin and Genesis of Fracture Porosity in Viola Limestone 
(Ordovician) 

Analysis of surface exposures of the Viola Limestone is 
important to understanding Viola oil and gas production trends 
in the Marietta basin of southern Oklahoma. Surface exposures 
of the Viola Limestone in the Arbuckle Mountains and Criner 
Hills of Oklahoma indicate a critical dependence of fracture 
development on structural position and lithology. Maximum 
fracturing occurs in tensional zones along fold crests, rather than 
in areas characterized by intense compressional stress. Fractur­
ing also appears to be related to lithology. The basal, cherty unit 
has a fracture density approximately two to four times greater 
than that of the upper, more calcareous units. These relationships 
could be important to understanding oil and gas occurrence in 
the Viola Limestone, because the same controls may dictate dis­
tribution of fracture porosity in the subsurface. 

ALMON, WILLIAM R., Anadarko Production Co., Denver, 
CO 

Textural Controls on Sandstone Diagenesis 

Diagenetic alterations of sandstone occur in a continuous sys­
tem. As a result, equilibrium thermodynamics cannot be strictly 
used to describe the equilibrium composition of the diagenetic 
system and the resulting course of diagenesis. If a geologist is to 
predict the course of diagenesis in a meaningful way, he must 
determine those factors which serve to control the various dia­
genetic pathways. 

Geologic evaluation of sandstone fabric and texture is an inte­
gral part of most regional studies. These data are often critical in 
understanding diagenesis as well. Sediment grain size, round­
ness, sorting, and packing factors determine the ability of a sand­
stone to transmit fluid during the course of burial and diagenesis. 
These geologic factors can be used to evaluate the paleohydrol-


