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COMPARATIVE BIOLOGY AND ECOLOGY OF TROPICAL AND ANTARCTIC FORAMINIFERA
Studies of shallow-water benthonic Foraminifera are under
way currently at Eniwetok Atoll in the equatorial Pacific and
on the Antarctic Peninsula utilizing scuba gear for direct observation of natural situations and laboratory experimentation. On
the atoll, species are distributed by microhabitat without regard
for depth (to at least 150 ft), whereas in Antarctica, the benthic
Foraminifera do not select specific microhabitats. Instead they
are zoned according to depth, mostly in association with changing macrofaunal and floral changes. Because of ice abrasion in
the Antarctic, few or no Foraminifera live between the intertidal zone and 18 ft in depth. Below that, a zone characterized by
large kelps, sponges, tunicates, and brachiopods contains many
Foraminifera, and at 120 ft the association is dominated by
large glass sponges with about 25 species of Foraminifera.
Heavy predation on Foraminifera takes place on the atoll by
fish and grazing invertebrates; in Antarctica, Foraminifera are
fed on mostly by invertebrates. There are at least 3 nutritive
strategies in reef Foraminifera, although they seem to feed
largely on bacteria in Antarctica. Like some tropical species,
some Antarctic ones seem to hve a long time (years) before
reproducing.
LISCO, RICHARD K., Teton Exploration Drilling Co., Inc.,
Casper, Wyo.
URANIUM AND ITS FUTURE ROLE IN NATIONAL ENERGY REQUIREMENTS
This paper is addressed generally to the use of uranium as an
energy source for our future national energy requirements. It
deals in part with the problem areas of; recent and pending
legislation in the fields of health and safety, environment, public land laws, exploration, production, lead time between start
of exploration and production of yellow cake, industry slippage,
interveners, and the effect of all of these on planning for the
future. Uranium will play an important role not only in our
future national energy requirements, but also in our balance of
payments and national security.
LOHMANN, GEORGE P., Dept. Geol. Sci., Brown Univ.,
Providence, R.I.
STRATIGRAPHY AND SEDIMENTATION OF DEEP-SEA
OCEANIC FORMATION ON BARBADOS, WEST INDIES
Detailed study of the Oceanic Formation on Barbados has
revealed a record of pelagic sedimentation from earliest middle
Eocene through latest Oligocene (20-50 m.y. ago). A succession
of diverse lithologies and lateral facies changes within contemporaneous sediments is recognized. The succession consists of
foraminiferal, radiolarian, and nannoplanktonic clays and
marls, radiolarites, spiculites, diatomites, cherts, brown clays,
and volcanic ash beds. All are eupelagic, deep-sea sediments.
Of particular interest are (1) radiolarites and cherts which correlate with middle Eocene cherts shown by Deep Sea Drilhng
Projects to be widespread in both the Atlantic and Pacific; and
(2) regular, periodic fluctuations of carbonate sedimentation
rates and Foraminifera-nannoplankton ratios, in the upper Oligocene foraminiferal marls, which are similar to those frequently observed in Pleistocene foraminiferal oozes and attributed to climatic periodicities.
No evidence for progressive shallowing of the Barbados
Ridge is apparent until after deposition of both the Oceanic
Formation and the overlying Conset Marl. No in situ shallowwater sediments on Barbados are older than 10-15 m.y. This is
consistent with the predicted arrival of the Caribbean plate into
the present eastern Caribbean.
Middle and late Eocene sediments exhibit lateral facies
changes. These are characterized by both a decrease and an
increase in absolute sedimentation rates of carbonate and terri-
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geneous clay, respectively, from north to south. The paleoslope
determined from sedimentary structures deepens from north to
south and suggests that the observed facies change may be
attributed to increasing carbonate dissolution with depth. However, the accompanying increase in absolute sedimentation rate
of terrigenous clays indicates that dissolution alone is an inadequate explanation. Either dilution by terrigenous clays from the
south, or local sediment redistribution by currents and slumping, must have occurred.
LUCAS, PETER T., Shell Oil Co., Denver, Colo.
A L T A M O N T - A MAJOR F R A C T U R E D
ERPRESSURED STRATIGRAPHIC TRAP

AND

OV-

Altamont field in the Uinta basin of Utah is a much-overpressured accumulation of high pour-point crude, producing
from multiple, thin, Tertiary reservoirs in a 40-mi long stratigraphic trap. Postdepositional shift of the structural axis of the
basin created an updip pinchout of low-porosity sandstones
into a lacustrine "oil shale" sequence. Reservoir performance is
enhanced significantly by vertical fractures and initial pressure
gradients which sometimes exceed 0.8 psi/ft.
Field limits in large part are undetermined, and few dry holes
have been drilled. Average well drilling and completion costs
approach $1 million. The initial potential of field wells ranges
from 500 to 2,500 BOPD with an average GOR of about 1,000
cu ft/bbl. Matrix permeabihty generally is less than 0.2 md;
therefore, high well performance is a function of fracture permeability. Inabihty to define reservoir parameters and oil in
place causes individual well reserve estimates to depend mainly
on pressure decline-cumulative relations.
Significant engineering problems are related to evaluation
and completion of these thin, low-porosity, fractured and overpressured pay intervals, which span up to 2,(XX) ft of stratigraphic section in some wells. These problems are compounded
by the problem of handhng I10°F pour-point waxy crude.
Inability to pipeline the crude conventionally from the relatively remote area has delayed full production of the field.
About 40 drilling rigs are active in development of the trend,
and a field potential is suggested of in excess of 250 million bbl
with significant dehneation of field limits yet to be accompUshed.
LUMSDEN, DAVID N., Dept. Geology, Memphis State
Univ., Memphis, Tenn.
DOLOMITE, LIMESTONE FACIES, AND INSOLUBLE
R E S I D U E - A RELATIONSHIP?
Almost 600 insoluble-residue and quantitative X-ray analyses
have been performed on samples collected from the Callville
and Pakoon Formations (Pennsylvanian and Lower Permian)
of southern Nevada. The gross Uthologies present are limestone,
dolostone, and carbonate-cemented sandstone. The insoluble
residues range from 0.7 to 77.0% and consist of fine-sand size
quartz with varying amounts of illite (clay).
Plots of the total insoluble residue against percent dolomite
show that more than 500 of the samples fall into either limestone (greater than 90% calcite) or dolostone (greater than 90%
dolomite) end members. Plots of the dolomite percentage in the
100 remaining, mixed-calcite-dolomite mineralogy specimens
versus total insoluble residue showed no obvious trends. Plots
of the mixed-mineralogy specimens versus the ilhtic clay content likewise showed no obvious trends.
Five limestone facies (micrile, sparse micrite, packed micrite,
biopelsparite and oosparite) were recognized. No relation was
found between limestone facies and percent total insoluble
residue or between percent dolomite and limestone facies.
LUNKING, W., and F. R. SIEGEL, Dept. Geology, George
Washington Univ., Washington, D.C.; and J. W. PIERCE.
Smithsonian Inst., Washington, D.C.
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GEOCHEMISTRY OF A S E D I M E N T A R Y PROCESS,
GOLFO SAN MATIAS

PROBLEMS IN CHEMICAL ANALYSIS OF ENVIRONMENT

Geochemical analyses of marginal basin sediments (Golfo
San Matias, Argentina) for Ca, Mg, Sr, Co, Ni, V, Ti, Cr, Fe,
Cu, Zn, and Mn in the total sediments and their carbonate
fractions have yielded distinct hahstases, the areal dispositions
of which must be controlled by processes operating within the
basin. One of the most important of these processes is derived
from hydrodynamic forces moving the sedimentary particles
and depositing them in rather distinct (at the 1-phi interval)
granulometric zones.
For the total sample analyses, there are covariant relations
between the dominant granulometric fractions and certain elements (for example, Zn with clay size, Ti with fine-sand size).
For other elements, correlations are less definitive (for example,
Fe).
Fragmented biogenic material is ubiquitous in the basin sediments but shows strong accumulations in some zones as a result
of locahzed sources and dominant current activity; there is an
expected positive correlation between Ca, Mg, and Sr, and the
quantity of carbonate material in the sediments, and the distribution of Co appears to be directly influenced by biogenic
components.
In the study basin, the disposition and shape of the plotted
halistases are determined by the mode of migration of the
elements, in solution, as hydrolysates, as resistates, and as biodates. Although homogenization drives exist, localized conditions have been more influential in controlhng detrital and
elemental distributions and dispersions. Selected elements are
examined for their utility in serving as discriminants better to
interpret similar data from the geologic column.

Several recent comparative studies of analytical results and
procedures cast serious doubt on the validity of many of the
pollution data now being reported. These comparative studies
indicate that both sampling techniques and analytic procedures
are at fault. For analysis of trace metals in seawater and of oil
spills, methods of obtaining valid or representative samples
from the field and design of "foolproof procedures for carrying out the subsequent chemical analysis have been developed,
as have remote or automated monitoring devices for natural
systems.

GEOLOGY OF EASTERN AND CENTRAL NICARAGUA-INTERPRETATION OF SIDE-LOOKING RADAR IMAGERY

MACDONALD, HAROLD C , Dept. Geology, Univ. Arkansas, Fayetteville, Ark.

MATTHEWS, MARTIN D., Dept. Geology, Washington Slate
Univ., Pullman, Wash.

IMAGING RADAR—TOOL FOR
MINERAL EXPLORATION

AND

AGGREGATE PARTICLES IN SEDIMENTS OF YUKON
RIVER, ALASKA

Remote sensing methods have great potential application in
geologic exploration for fuel and mineral resources. Unfortunately, many of the more exotic remote-sensing techniques are
still in research and development stages, and most surveys must
be conducted in the framework of experimentation rather than
routine operation. Sidelooking radar (SLAR) is one of the
exceptions to this overall categorization. SLAR systems, originally developed as all-weather military reconnaissance sensors,
are providing extremely encouraging results in geologic exploration. Although the success of SLAR surveys has not been
widely publicized, more than 6 miUion sq km of radar mapping
has been completed during the past 3 years. Three commercial
radar-mapping contractors have conducted geologic-reconnaissance surveys in some of the world's most inaccessible and
remote terrain. Radar imagery is providing a first look at many
cloud-shrouded regions in Brazil, Venezuela, Colombia, Panama, Nicaragua, Indonesia, and Australia.

A study of the particle size and mineralogic characteristics of
bottom and suspended sediment from Kwikluak Pass of the
Yukon River revealed that iron oxide and organic material act
as binding agents. The binding agents appear to be equally
responsible for the presence of aggregate particles which constitute a minimum of 14% of the sediment weight. The mean and
standard devia'ion of the sediment in the aggregate state was x
= 8.2 phi and o = 2.0 phi as suspended material and x = 5.4
phi and n = 1.5 phi as bottom material. These distributions
are coarser and less variable than those measured after removal
of iron oxide and organic binding agents: x = 8.6 phi and r, =
2.3 phi as suspended sediment and x = 6.4 phi and
= 2.6
phi as the bottom sediment. The proportion of aggregates as a
function of grain size increases from 10% at 4.0 phi to 50% at
12.0 phi. The size distribution of particles composing an aggregate grain is distinctly bimodal indicating the binding of fine
particles to larger grains. However, aggregates also may be
composed entirely of fine grains. There was no evidence of
mineralogic selectivity within these aggregates. This supports a
probabilistic mechanism of formation, whereby the mineralogy
of the aggregates is controlled by the frequency of the mineral
type in the discrete state. The similarity of aggregates in the
bottom and suspended sediments supports the hypothesis that
the aggregates were formed in the soil horizon within the Yukon River basin.

PETROLEUM

The fine resolution of aerial photography is not presently
available with imaging radars; however, they do ofler the distinct advantage of a large swath of ground coverage (typically
at least 20 km). This synoptic presentation allows the interpreter to become quickly familiar with the essential features of
structural provinces. Minimal scale distortion allows stereoscopic interpretation on imagery strips that can be enlarged to
at least 10 times the acquisition scale. Radar-mosaic construction has provided sufficient base-map information to anticipate
and evaluate logistic problems to be encountered during seismic operations or when reconnoitering a territory for favorable
driUing sites. Sidelooking radar, like any tool, has limitations as
well as capabilities for petroleum and mineral exploration.
MARK, H. B., JR., Dept. Chemistry, Univ. Cincinnati, Cincinnati, Ohio

MARTIN-KAYE, PETER H. A., Hunting Geology and Geophysics Ltd., Boreham Wood, Elstree, England

In late 1971, the entire country of Nicaragua was surveyed by
side-looking radar for the production of a 47-sheet sequence of
l:100,000-scale mosaics. Interpretation of the imagery of the
central highlands and eastward toward the Atlantic Coast has
contributed substantially to the elucidation of the geology of
this previously little-known region. Although Uttle that is new
has been added to the stratigraphic column, the distribution of
the main stratigraphic units has been clarified, and the principal
structural elements established. The work in Nicaragua is an
additional example of the quality of side-looking radar for
rapid regional geologic interpretation and consequent guidance
of ground programs.

The presence of aggregate particles within river sediments
can significantly alter conclusions concerning grain-size parameters and resulting mineral-transport characteristics unless
proper analytical procedures are utilized.
MCBRIDE, E. F., Dept. Geol. Sci., Univ. Texas Austin, Austin, Tex.
BOULDER BEDS IN TESNUS AND DIMPLE FORMA-

