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PITTMAN, EDWARD D., Amoco Production Co., 
Tulsa, OK 

Effect of Cementation on Physical Properties of Sand
stones 

Cementation reduces porosity and permeabihty, and 
modifies pore geometry. Cementation also increases 
bulk density, compressive strength, tensile strength, mo
dulus of elasticity, and sonic conductivity. These prop
erties vary with the amount and type of cement as well 
as the location of cement, at least for small amounts of 
cement. Crystal growth at pore apertures has a pro
nounced influence on permeability, rock strength, and 
sonic conductivity. The amount, type, and nature of the 
cement affect wireline log response, upon which many 
decisions are based. 

Major mineral cements in sandstones are quartz, car
bonates (calcite, dolomite-ankerite, and siderite), clay 
minerals, anhydrite-gypsum, and zeolites. Growth 
habits, crystal shape, crystal size, and location of crys
tals within the pore system influence pore geometry. Ta
bular micropores commonly occur among the cement 
crystals. The nature of the cement affects tortuosity and 
rugosity. 

PLAFKER, GEORGE, and GARY WINKLER, U.S. 
Geol. Survey, Menlo Park, CA, and GEORGE 
CLAYPOOL, U.S. Geol. Survey, Denver, CO 

Geology of Continental Slope Adjacent to OCS Lease 
Sale 55, near Yakutat, Eastern Gulf of Alaska 

Forty-two samples of probable outcrop dredged 
along the 250-km-long northwest-trending continental 
slope between long. 138°00'W and 142°30'W from wa
ter depths of 3,150 to 200 m provide control on the 
geology of the seaward margin of the Tertiary basin 
underlying the outer continental shelf (OCS) Lease Sale 
55 on the Yakutat segment of the shelf. 

Six rock units apparently in approximately normal 
stratigraphic position are tentatively recognized. (1) 
Hard graywacke, argillite, and possible intrusive rocks 
of inferred Late Cretaceous age crop out from Cross 
Sound to 139°W and probably underlie much of the 
Fairweather Ground. (2) 800-l-m of shallow-marine ba
saltic flow and pyroclastic rocks, at least in part of early 
Eocene age, makes up much of the rugged lower slope 
from I39°W to about 141°30'W, and rocks of this type 
are sporadically present west of Yakutat Sea Valley. (3) 
500-1- m of shallow-marine fine to coarse elastics in
cluding organic-rich shale of early and middle(?) Eo
cene age overlies and intertongues with the volcanic 
unit from I39°30'W to 142°30'W. (4) 1,500-H m of up
per to middle bathyal organic-rich shale, tuffaceous 
shale, and sandstone of late Eocene and early(?) Oligo-
cene age, apparently overlies the older units between 
about 140°W to l4r30'W. (5) 450H- m of siltstone with 
sandstone of probable late Oligocene age underlies the 
upper slope between I39°W and 140°W. (6) Neogene 
marine glacial deposits and mud occur on the OCS as 
slope-basin fills and slope-rise prisms, and as a mantle 
over the slope at the mouths of the Alsek Canyon and 
Yakutut Sea Valley. 

The lower Tertiary sequence sampled on the conti

nental slope differs significantly from coeval rocks on
shore or penetrated by wells on the Yakataga segment 
of the OCS to the west. The Eocene and Oligocene units 
sampled include abundant thermally mature source 
rocks. Most dredged sandstones are poor reservoirs, but 
some upper Eocene to lower Oligocene sandstones have 
fair to good porosity and permeability. Seismic reflec
tion data indicate that the Eocene and Oligocene se
quence dips beneath Lease Sale 55 where it could be a 
favorable exploratory target. 

PLUMLEY, WILLIAM J., Chevron Oil Field Research 
Co., La Habra, CA 

Effective Stress and Abnormally High Fluid Pressure 

PubUshed hypotheses of the causes of abnormally 
high fluid pressure have not explored explicitly the rela
tion between the present effective stress (sp) and the 
maximum effective stress (sm) to which a sediment has 
been exposed during its history. In basins where sedi
ments are at their maximum burial depth, the present 
effective stress can be used to evaluate quantitatively 
different hypotheses for abnormal fluid pressure devel
opment. The underlying assumption of this approach to 
hypothesis testing is that shale porosity is principally a 
function of maximum effective stress. 

"Nonequilibrium compaction" as a cause of abnor
mally high fluid pressure requires that jp = Sm and pre
dicts porosities that are higher than would be obtained 
if another cause, such as "aquathermal pressuring" or 
"clay transformation" (which require that sp < sm), 
were the predominant mechanism producing the same 
abnormally high fluid pressure. Observed porosities in 
Gulf Coast high-pressure shale formations commonly 
are too low to be solely the result of nonequihbrium 
compaction. In two field examples, shale porosities pre
dicted with the nonequilibrium compaction model are 
about 20 porosity units higher than porosities de
termined from Y — Y density logs and cores. In one 
example, a combined mechanism of nonequilibrium 
compaction and clay transformation is one possible, 
and internally consistent, interpretation of the fluid 
pressure and porosity data. In the other example, the 
fluid pressure and porosity data are consistent with clay 
transformation being the mechanism for the generation 
of the abnormally high fluid pressure, but are not con
sistent with the nonequilibrium compaction model. 

POGORSKI, LOUIS A., and G. STEWART QUIRT, 
Chemical Projects Ltd., Toronto, Ontario 

Helium Surveying for Deeply Buried Uranium Deposits 

Hehum emanometry is rapidly becoming a widely 
employed exploration tool in searching for deeply bur
ied uranium deposits. It has been used in many uranif-
erous and potentially uraniferous regions including the 
Colorado Plateau, Texas Gulf Coast, Wyoming, Appa
lachian orogenic belt, Athabasca basin, and Canadian 
Northwest Territories. 

Hehum escaping from radioactive mineral deposits 
can be detected and serves as a guide to the location of 
uranium ore. This gas is an almost ideal geochemical 
indicator of uranium because it is inert, stable, slightly 
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soluble in ground fluids, practically non-adsorbable, 
highly mobile, and a direct product of radioactive de
cay. 

The technique can be appUed by collecting soil, soil 
gas, water or bottom sediment samples in reconnais
sance, and semi-detailed and detailed arrays under a 
wide range of environmental conditions. Helium analy
ses are made by gas-source mass spectrometry. The re
sultant data are interpreted and presented with the aid 
of computers. In interpreting the helium data, it is nec
essary to consider the effect of some parameters which 
must be determined for each sample. 

Helium anomalies have been found in near-surface 
soil and soil gas over known sandstone-type deposits in 
New Mexico, Texas, and Wyoming; hydrothermal(?) 
ore in Washington; unconformity-type mineralization 
in the Athabasca basin; and pegmatitic ore zones in 
Ontario. AnomaUes have also been detected in lake bot
tom water and sediment overlying these types of depos
its and in the groundwater recovered from wells and 
boreholes located close to them. The results from resur-
veys over several of these deposits indicate that even 
though the magnitude of the helium anomalies may 
vary from season to season, the anomalies themselves 
persist and hence define the location of the mineraliza
tion. This technique therefore seems to offer great 
promise as an economical indicator of deeply buried 
uranium deposits in a wide range of geologic environ
ments. 

POOLE, FORREST G., and GEORGE A. DESBOR-
OUGH, U.S. Geol. Survey, Denver, CO 

Oil and Metals in Ordovician and Devonian Kero
genous Marine Strata of Central Nevada 

Kerogen-rich mudstone, siltstone, dolomite, and 
chert units as much as 50 m thick in the Vinini (Ordovi
cian) and Woodruff (Devonian) formations contain po
tential resources of syncrude oil, V, Zn, Mo, Se, Ag, and 
Cr. Most kerogenous rocks originally consisted of or
ganic-rich siliceous muds, slimes, and oozes. Organic 
matter is mostly amorphous, flaky, and stringy sapropel 
composed of planktonic organisms. The strata are with
in strongly deformed eugeosynclinal Paleozoic marine 
rocks of the Roberts Mountains allochthon. 

Many fresh black rocks are low-grade oil shales 
which, upon pyrolysis, yield <40 1 of oil per metric ton 
of rock; some thin layers yield as much as 125 1 per 
metric ton. In these rocks, solid bitumen and liquid oil 
commonly fill voids and microfractures. Such early-
phase hydrocarbons probably were released during dia-
genesis and formed without any major thermal degrada
tion of the kerogen. Geochemical data suggest that the 
organic matter is thermochemically immatiwe to mature 
and has not been subjected to temperatures above 60°C 
since deposition. Hydrocarbon contents (<100 to 5,400 
ppm) and organic carbon contents « 1 to 25 weight %) 
vary widely. 

V, Mo, Se, Ag, and Cr in fresh black rocks occur 
chiefly in organic matter; Zn occurs as sphalerite and 
Ni in iron sulfideis. Concentrations are as much as 5,000 
ppm V, 18,000 ppm Zn, 1,000 ppm Mo, 100 ppm Se, 20 
ppm Ag, 150 ppm Ni, and 600 ppm Cr in unoxidized 

rocks. Enrichment of V and Se and depletion of Zn, 
Mo, Ni, and organic matter occur in oxidized rocks. 

POWERS, RICHARD B., U.S. Geol. Survey, Denver, 
CO 

Oil and Gas Potential of Wyoming-Utah-Idaho Over
thrust Belt—Relation to Canadian Foothills Province 
Analog 

The Cordilleran orogenic belt is generally considered 
to be a single tectonic element extending from northern 
Alaska to Central America. Two segments of the North 
American part of this element are oil and gas pro
ducers—the Canadian foothills thrust belt and the Wy
oming-Utah-Idaho Overthrust belt. 

Turner Valley was the first field discovered in the 
Canadian foothills. In the 55 years since that discovery, 
32 fields have been found containing 9.3 Tcf of initially 
recoverable gas, 143 million bbl of natural gas liquids 
and 132 miUion bbl of oil. The first significant field 
discovery in the U.S. Overtfu-ust belt was made in 1975 
at Pineview. By the end of 1979 eleven new fields had 
been found, containing an estimated 500 million bbl of 
recoverable oil and 5.5 Tcf of recoverable gas, plus nat
ural gas liquids. 

The Canadian province is considered to be an appro
priate geologic analog to the U.S. Overthrust belt, based 
on a number of characteristics common to both prov
inces. These include general structural configuration, 
trap types, reservoirs, stratigraphy, timing of migration 
of hydrocarbons, depth of burial, and age of tectonic 
movement. However, significant differences include age 
of major source rocks and paleothermal histories. 

The future potential of the immaturely explored Wy
oming-Utah-Idaho Overthrust belt is assessed by using 
a volumetric method, wherein hydrocarbon yields in 
barrels of oil and cubic feet of gas per cubic mi of sedi
ments are estabhshed for the more densely explored Ca
nadian foothills. These yields are appUed to the less 
densely explored U.S. Overthrust belt. The usefulness of 
this method lies in the correct interpretation and analy
sis of similar, as well as dissimilar, geologic characteris
tics of the analog province. In addition, the assessment 
of the U.S. Overthrust belt is further refined by using 
the southerly productive part of this province as an "in
ternal" analog which is applied to the remaining area of 
the province. 

PRATT, BRIAN R., Petro-Canada Exploration Inc., 
Calgary, Alta. 

Algal-Metazoan Bioherms of Lower Ordovician Age— 
St. George Group, Western Newfoundland 

Bioherms are common in the St. George Group, a 
sequence of shallow-water carbonate rocks deposited on 
the western continental shelf of lapetus Ocean. The 
cores of these bioherms are composed of thrombolites 
(unlaminated, branching, columnar stromatolites), "cal
careous algae," and corals. On the basis of framework-
building components, three types are distinguished: (1) 
thrombolite mounds, (2) Lichenaria-ihrombolite 
mounds, (3) thromholitt-Lichenaria-Renalcis reefs. As
sociated with these structures is a diverse fauna of bur-


