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corresponds to increased upwelling associated with intensified 
cooling in the uppermost Miocene. 

BARRY, KEVIN M., Teledyne Exploration Co., Houston, TX 

Geophysics—The Next 50 Years 

This year marks the beginning of the second 50 years of the 
Society of Exploration Geophysicists and, effectively, it is also 
the start of the second half century of what may be termed the 
modern application of geophysical exploration techniques. 

Will there even be a need for geophysics by the year 2030? 
The answer must be an unqualified yes. 

The total worldwide demand for energy and raw materials 
will increase as population and industrialization grow. 
Nuclear, synthetic, and renewable energy supplies, such as 
solar, wind, hydroelectric, and biomass plus conservation ef
forts, will moderate the demand. Exploration plays will be 
smaller, deeper, more difficult to locate, and more costly to 
produce than in the past. As a result there will be a critical 
need for a strong exploration industry—one that combines the 
best techniques and efforts of both geology and 
geophysics—to discover and develop the resources of the 
future. 

What will geophysics be like 50 years from now and what 
new tools and methods will be brought to bear? This is a dif
ficult question to answer. The key to such long-range predic
tion is the identification of specific technologic advances. Fur
ther refinements in existing techniques will occur, but un
doubtedly the application of yet undiscovered principles also 
will be made. 

BARTEL, L. C , and T. L. DOBECKI, Sandia National 
Laboratories, Albuquerque, NM 

High-Resolution Reflection Seismics at Potential In-Situ Coal 
Gasification Test Site 
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Sandia National Laboratories is the technical manager for a 
Department of Energy project directed toward selection and 
characterization of a potential in-situ coal gasification site in 
the State of Washington. Prior geophysical investigations at 
this site in the Centralia-Chehalis coal district included in-line 
and broadside refraction surveys, VLF and Turam elec
tromagnetic surveys, in-seam seismic wave propagation, and 
geophysical logging of exploratory boreholes. The results of 
these surveys, presented at last year's SEG meeting, indicated 
several anomalous features which we interpreted as faulting. 
Detailed description of the existing structure, however, could 
not be determined from the earlier surveys. 

A high-resolution, seismic reflection survey, reported here, 
was later conducted to detail the site geologic structure and, 
thereby, determine areal continuity of objective coal seams. 
Approximately 12,000 ft (3,658 m) of survey line was obtained 
over this 62-acre (25 ha.) site, seeking to define the first 1,000 
ft (305 m) of the subsurface. A 30-ft (9 m) receiver interval was 
employed; a portable "shotgun" source supplied seismic 
energy yielding a net stack of 1,200% at 15 ft (4.6 m) CD? 
spacing. 

Analysis of the resulting reflection data verifies the existence 
of faulting across the site as interpreted from earlier 
geophysical and borehole data. However, the geologic struc
ture is found to be more complex than indicated by the earlier 
data above. A sample reflection record section is given in the 
figure. Here, faulting of the "Big Dirty" seam (approximately 
170 msec) is evident as are offsets in both deeper and shallower 
seam. Correlation of prior data and those most recent lead to 
total site characterization. 

BASU, ABHIJIT, Indiana Univ., Bloomington, IN 

Feldspar Dissolution Before Advent of Land Plants on Earth 

The sedimentary record throughout geologic time shows 
that, in general, plagioclases alter faster than K-feldspars. Ex
amination of detrital feldspars in Cambrian and Ordovician 
arenites shows that most K-feldspars are altered very little, 
whereas plagioclases are either absent or severely altered. This 
is in sharp contrast to the varying degrees of alteration suf
fered by all feldspars found in post-Silurian sediments. It is 
possible that regolithic processes of Cambrian-Ordovician 
times preferentially destroyed plagioclases while preserving 
K-feldspars. 

Weak organic acids in soils, commonly due to humus, can 
dissolve all feldspars. In addition, continued uptake of 
potassium by land plants depletes the K + ion concentration in 
soil waters and favors the dissolution of potassium-bearing 
phases. During Cambrian-Ordovician times, in the absence of 
vascular land plants (green algae and lichen notwithstanding), 
there would be no potassium-chelating agent, and the K + ion 
concentration in soil waters would not have been depleted. 
Therefore, the composition of Cambrian-Ordovician soil 
waters could have been within the stability field of K-feldspars 
but beyond that of plagioclase (assuming that the silicon, 
aluminum and hydrogen activities did not make all feldspars 
unstable). Under such circumstances, K-feldspars would not 
be altered but the dissolution of plagioclases would continue. 
If so, weathering processes before landplant times must have 
been responsible for the unusual detrital mineral assemblage 
(quartz + fresh K-feldspars -I- no plagioclases) observed in 
Cambrian-Ordovician arenites. 

BEACH, DAVID K., Marathon Oil Co., Casper, WY 

Reefal Margins of Pliocene-Pleistocene of Great Bahama Bank 
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Examination of 16 shallow core borings from the Great 
Bahama Bank reveals that coral-coralline algal deposits of 
PUocene-Pleistocene age hne the margins of the bank. These 
reefal deposits extend up to 5 km bankward from both wind
ward and leeward edges of the platform. Those along leeward 
margins are framestones and grew in relatively deep water. 
Those along the windward margins are a mixture of 
framestone and bafflestone formed in water of various depths 
probably including low intertidal. A similar assymetric 
distribution of depositional textures may be indicative of 
windward versus leeward margins on ancient platforms. 

The margins of the bank evolved upward through the 
Pliocene-Pleistocene. This evolution may be divided into three 
stages. In stage I, the lowermost, discrete depositional units 
average 8 m in thickness and contain an abundance of species 
of corals now extinct, including Stylophora affmis. In stage 
III, depositional units average 3 m in thickness and corals such 
as S. affinis are rare or absent. Stage III is marked by ac
cumulation of nonskeletal sands (beach and eolian dune 
deposits) along inner-bank ward parts of the margins. The 
distribution of reefal sediments was reduced to a narrow belt 
similar to that of the present. The change from stage I to II is 
of uniform time, apparently coinciding with the initiation of 
major Northern Hemisphere glaciation at the beginning of the 
late Pliocene; that from stage II to III is more variable, occurr
ing from the middle to late Pleistocene. 

BEARD, JOHN G., Kentucky Geol. Survey, Henderson, KY, 
ROY C. KEPFERLE, U.S. Geol. Survey, Qncinnati, OH, 
and JAMES D. POLLOCK, Univ. Kentucky, Lexington, KY 

Stratigraphy and Resource Assessment of Mississippian and 
Devonian Oil Shales of Northeastern Kentucky 

Heightened interest in the organic carbon-rich shale of 
Mississippian and Devonian age as a source of oil has resuhed 
in intensive leasing along the shale outcrop belt in Kentucky. 
Twelve cores of shale from Lewis and Fleming Counties were 
examined and analyzed in an effort to relate details of 
stratigraphy to the oil-rich horizons and to outline areas of 
minable potential resources. 

Formations of interest are the Sunbury Shale (Lower 
Mississippian) and the Ohio Shale (Upper Devonian). The 
generalized stratigraphy (Lower Mississippian through Upper 
Devonian) is, in descending order: Borden Formation, Sun-
bury Shale, Berea Sandstone, Bedford Shale, and Ohio Shale. 
Useful key markers in the sequence are the Three Lick Bed and 
the Foerstia zone, which are both in the Ohio Shale. The Three 
Lick Bed divides the Ohio Shale into the Cleveland Member, 
above, and the Huron Member, below. The Ohio Shale is 
underlain by Silurian Bisher Limestone and Crab Orchard 
Formation. 

Organic content is high in the Sunbury Shale and in the up
per part of the Cleveland Member of the Ohio Shale. In cores, 
the total thickness of the Sunbury ranges from 12.0 to 18.4 ft 
(3.7 to 5.6 m). The combined thickness of Berea Sandstone 
and Bedford Shale ranges from 28 to 122 ft (8.5 to 37.2 m). 
The Cleveland shale ranges from 50 to 65 ft (15.2 to 19.8 m). 

Assuming a stripping ratio of 2.5 to 1, more than 2.9 x 10^ 
acre-ft (3.6 X 10? cu hm) of shale having a Fischer-assay oil 
yield greater than 11 gal/ST (38 l/MT) is minable by means of 
existing methods. A conservative estimate of the amount of 
the potential strippable shale-oil resource in these two counties 
is more than 2 x 109 bbl. 

BEBOUT, DON G., Louisiana Geol. Survey, Baton Rouge, LA 

Geopressured Geothermal Energy—Geological Setting and 
Constrainis to Development Along Northwestern Gulf Coastal 
Plain 

Wide-ranging estimates of the magnitude and economic 
viabihty of the geopressured geothermal resource along the 
Gulf Coast have resulted in the establishment of significant 
research efforts in Texas and Louisiana. The energy resource 
consists of the heat and pressure of water, and the dissolved 
methane. The amount of methane in solution is directly related 
to the temperature, pressure, and salinity. Major questions be
ing addressed by this research relate to prediction of subsur
face fluid salinity and reservoir deliverability (size of con
tiguous sandstone unit, permeability, rock compressibility). 

Success of the geopressured geothermal resource develop
ment is dependent upon identifying large, geopressured sand
stone reservoirs with high permeabiUty (20 md or greater), high 
temperature (higher than 250°F or 121 °C), and low salinity 
(lower than 60,000 ppm). Extensive studies in Texas and Loui
siana show that areas with favorable combinations of all these 
parameters are difficult to find. Subsurface data indicate that 
thick sandstones of the main-sand depocenters are, in most 
areas, not geopressured. Geopressured reservoirs, for the most 
part, lie gulfward within growth-faulted, delta-front sequences 
consisting of thick shales and thinner sandstones. Most wells 
which penetrate this delta-front section show that fluid 
temperature and pressure increase, and saUnity decreases, with 
depth; sandstone reservoir thickness and permeability decrease 
with depth. Therefore, the ideal geopressured geothermal 
reservoir is an exception and a compromise must be made. 

Despite the limitations of locating an ideal reservoir, several 
short-term deep tests by industry have provided encourage
ment. More extensive long-term testing, now underway 
through the U.S. Department of Energy geopressured-
geothermal Designed-Well Program, is providing answers to 
some of the questions. 

BEGGS, J. MAC, Univ. California, Santa Barbara, CA 

Alisitos Terrane, Baja California: Sedimentation Within Early 
Cretaceous Island Arc 

The Alisitos terrane is a thick accumulation of mainly 
volcaniclastic sediments that were deposited in an island arc 
setting related to late Mesozoic subduction along the 
southwest margin of North America. A diverse suite of deposi
tional facies can be related to various environments of a 
marine volcanic arc. The recognition of facies associations and 
thermal histories characteristic of specific paleoenvironments 
within the Alisitos terrane provides a model which to some ex
tent is apphcable to arc terranes in general. Important features 
of sedimentation in an arc setting include discrete point sedi
ment sources, high sedimentation rates, and the maintenance 
of steep slopes, and abrupt lateral facies changes. 

Development of shallow-water environments within the 
Alisitos terrane was related to major volcanic centers. 
Characteristic facies include coarse proximal volcaniclastic 
rocks, locally interspersed with rudist limestone bodies, and 
relatively abundant hypabyssal rocks and associated thermal 
alteration. 

Sediment was dispersed into deep water by both epiclastic 
and pyroclastic processes. Epiclastic transport was dominantly 
by mass-flow processes, removing coarse volcanic sediment 
from the flanks of volcanic edifices to intra-arc and fore-arc 
basins. Sediments also reached these sites by pyroclastic pro
cesses. Criteria for distinguishing deposits of pyroclastic and 
epiclastic origin in these basins include recognition of Bouma 


