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Two types of roll-front deposits have been identified: 
(1) essentially tabular, low-grade, disseminated deposits 
located along the eastern flank of a large tongue of oxi
dized sandstones, and (2) narrow, higher-grade C-
shaped deposits located along the western flank of the 
same altered sandstone tongue. These uranium deposits 
occur at the basinward limit of a large alteration system 
consisting of a series of oxidation cells that extend from 
the northern margin of the basin 50 km southward. Be
hind the roll fronts, alteration is characterized by broad 
zones of various iron-oxidation colors which merge with 
mineralization on the east and diverge by as much as 
l.S km from mineralization on the west. 

The grade of uranium mineralization and the corre
sponding alteration characteristics apparently relate to 
the steepness of the Eh gradient across the roll-front 
interface. Steeper gradients and consequently higher-
grade mineralization in the western part of the area are 
related to the greater abundance of carbonaceous mate
rial in intertonguing Wasatch mudstones. Alteration 
patterns have become somewhat obscured in this west-
em area owing to probable re-reduction of altered sand
stones. 
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Experimental Compaction of Lime Sediment 

More than 30 in-situ cores of modem lime sediments, 
including environments from tidal flat to shallow ma
rine, have been compressed under loads simulating 
depths ranging from 280 to 14,000 m of burial. Cores 10 
cm in diameter and 30 to 40 cm in length were reduced 
to between one-quarter to one-third of their original 
length, resulting in porosity reduction from an initial 70 
to 80% to 30 to 45%. 

Experimental compaction produced sedimentary 
structures common to many ancient limestones, includ
ing (I) wavy organic seams similar to horsetail or mi-
crostyloUte swarms; (2) reorientation of randomly ori
ented fossils toward a more horizontal posture; (3) 
flattening of filled burrows; (4) complete obliteration of 
birdseye voids; and (5) color mottling in tidal flat sedi
ments produced by collapse and flowage of oxidized 
sediment surrounding burrows. 

These studies have shown that, during geologically 
instantaneous periods of compaction (up to 30 days), 
the bulk of porosity reduction occurred under condi
tions simulating less than 300 m of overburden. Al
though fossils generally are not crushed during compac
tion, the obUteration of birdseye voids indicates that 
early cementation or infill by evaporitic minerals was 
necessary for preservation of ancient birdseye or fenes-
tral stmctures. Pellets in soft lime mud were obliterated, 
but slightly hardened pellets in Bahamian muds were 
preserved during experimental compaction. This obser
vation suggests that well-preserved pellets in ancient 
limestone indicate predepositional hardening or synsed-
imentary cementation. 

Heating of cores to I00°C during compaction has 
produced hydrocarbon effluents, suggesting that some 
ancient limestones may have been source rocks. 
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Sedimentary Facies Relations and Inferred Dynamics 
of a Single-Barred Nearshore Environment, Atlantic 
Coast of Eastern Long Island, New York 

Facies relations in a conglomeratic single-barred 
nearshore environment on the glaciated Atlantic Coast 
of eastern Long Island, New York, were determined by 
examination of 42 can cores, bed-form distributions, 
and sediment textures. 

Two principal subtidal zones are recognized. The 
shoreface zone (0 to 10 m water depth) is composed of 
clean fine to coarse sand and consists of the planar par
allel to megaripple-laminated upper shoreface facies, 
the massively bedded longshore trough facies, and the 
megaripple to parallel-laminated longshore bar facies. 
The inner shelf zone (>10 m water depth) is composed 
predominantly of organic-rich fine sand and consists of 
the parallel-laminated transitional facies and the biotur-
bated offshore facies. Scattered throughout this zone 
are coarse sand outcrops of megaripple-laminated inner 
shelf lag facies. 

By deployment of dye tracer and by inspection of bed 
forms in the longshore trough (during low wave-energy, 
fair-weather conditions) little evidence of longshore or 
seaward flow could be found. Landward migration of 
bar deposits over trough deposits was observed over a 
6-week period during fair-weather conditions. A core in 
the trough facies adjacent to the distinct bar-trough 
contact revealed an underlying bar facies. An equilib
rium model of near-continuous fair-weather landward 
migration of the bar facies interrupted by high wave-
energy pulses of seaward movement of trough sediment 
is believed to account for the stable position of the long
shore bar. 
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Geometry of Shelf Sandstone Bodies in Shannon-
Equivalent Sandstone in Northern Black Hills, Mon
tana and South Dakota 

The Groat Sandstone Bed of the Gammon Member 
of the Pierre Shale (Campanian), equivalent to the 
Shannon Sandstone Member of the Steele Shale of Wy
oming, crops out on the north flank of the Black Hills, 
where it has been mapped. Subsurface studies in Carter 
County, Montana, reveal a 3,9(K) sq km area in which 
sandstone thickness exceeds 23 m. This area of sand
stone includes two small elongate lenses in T6 and 7S, 
R54 and 55E. The lenses trend northwest and are ap
proximately 16 km long and 6 km wide. In adjacent 
outcrops, sandstone grades downward and laterally to 
the northeast into siltstone and then to shale. Sandstone 
units are less than 15 m thick; near the base they are 
fine-grained and mottled with clay grading upward into 
bioturbated medium to fine-grained sandstone, which 
then grades upward into medium to coarse-grained 
sandstone with large-scale, trough cross-bedding. 

The Groat Sandstone was probably deposited 322 km 
from the strandline near an outer shelf margin. This 
interpretation is based on published strandUne positions 


