
788 Association Round Tabie 

stricted settings of the western Hellenic arc, eastern 
Mediterranean, consist primarily of seven clayey silt 
and silty clay facies. These sediment types are closely 
related to specific environment, time, or both. 

We propose two depositional models for Hellenic arc 
fine-grained sediments. The first emphasizes downslope 
transformations from slump and debris flow, to turbidi
ty current, to low density turbidity current or turbid 
layer mechanisms. The distal end-member deposits set
tling from low concentration flows are thick, rapidly 
emplaced, fine-grained uniform muds closely associated 
with faintly laminated muds, and were ponded in flat 
trench basin plains. Planktonic and terrigenous frac
tions in the turbiditic, finely laminated and uniform 
muds record mixing of materials of gravitative and sus
pension origin. This sequence prevails under conditions 
of minimal stratification of water masses, as character
ized by the present Mediterranean. 

A second depositional model is developed for condi
tions of well-developed water mass stratification, which 
temporarily occurred over large parts of the basin. In 
this example, well-laminated rather than uniform mud 
prevails as the end-product of low concentration flows. 
These more slowly deposited, very finely laminated and 
graded units record particle-by-particle settUng from 
detached turbid layers concentrated along density inter
faces. Well-laminated layers thus include material from 
turbid layers complemented by the normal "rain" of 
pelagic material settling through the water column. 
Stratification barriers resulted in region-wide distribu
tion of such deposits, in both slope and trench environ
ments. The applicability of both depositional schemes 
to other regions of the Mediterranean and to other 
small ocean basins can be tested. 

STANTON, R. W., C. B. CECIL, and F. T. DULONG, 
U.S. Geol. Survey, Reston, VA 

Forms and Associations of Pyrite in Upper Freeport 
Coal Bed, Homer City, Pennsylvania 

Five genetically different forms of microscopic pyrite 
occur in samples of the upper Freeport coal obtained 
near Homer City, Pennsylvania. At least two facies of 
pyrite forms and associations can be observed through
out the study area. 

The five forms of pyrite arg: (1) maceral encapsulated 
crystals which formed in cell cavities of plants shortly 
after death of tlie plants; (2) framboids, which form ear
ly in peat accumulation; (3) maceral cell fillings, which 
form before compaction of the plant material and in 
association with calcite and kaolinite; (4) replacement 
of pre-macerals before compaction; and (S) cleat and 
fracture filling during or after compaction and the for
mation of cleat. 

Facies of pyrite forms and associations may include 
the five pyrite forms in differing concentrations. Facies 
1 is dominantly composed of framboids associated with 
vitrinite and clay; facies 2 is dominantly composed of 
massive pyrite that replaced vitrinite pre-macerals. Fa
cies 1 is in the lowermpst coal type, which was beheved 
to have been deposited on previously (subaerially) ex
posed freshwater lime muds and argillaceous sediments. 

Microscopic analyses of the pyrite forms, associa

tions, and grain size of the iron disulfide minerals may 
be used as tools for estimating the washability of a coal 
bed before mining. 

STARK, PHILIP H., and TOM DOUGHERTY, Petro
leum Information Corp., Denver, CO 

What's New in U.S. Industry Activity 

U.S. drilling and production highlights in the first 
half of 1980 are reviewed, featuring recent drilling activ
ity, important exploration plays, and significant produc
tion trends. Industry resists in the 1970s are summa
rized to provide a basis to forecast industry trends in 
regard to political and economic restraints that are an
ticipated in the 1980s. 

STEINEN, RANDOLPH P., Univ. Connecticut, Storrs, 
CT 

Cementation of Lime-Mud and Pellet Mud Beneath 
Tidal Flats of Southwest Andros Island, Bahamas 

Scanning electron microscopy delineates several dia-
genetic products currently forming beneath the pro-
grading Holocene wedge of carbonate sediments along 
southwest Andros Island. Various diagenetic Reactions 
are associated with distinct chemical pore-water envi
ronments in the affected sediments. 

Pore fluids of near normal marine concentrations oc
cur in sediments over widespread areas of the tidal flats 
and, in these, small amounts of non-lithifying aragonite 
have been precipitated at isolated locations. Meteoric 
water infiltrates and is stored beneath topographic high 
areas (hammocks), while a halo of brackish groundwa
ter surrounds the hammocks. Non-Uthifying protodo-
lomite cement occurs in sediments saturated with 
brackish water beneath the hammocks and adjacent ar
eas. An unusual Mg-calcite (7 to 8 mole % MgCOs) 
occurs as a beachrock cement where brackish ham
mock-water mixes with more normal-marine (bank) wa
ter. Sediments saturated with fresh water beneath ham
mocks are being calcitized. Groundwater near the 
surface of low positive topographic areas with a high 
exposure index, such as flanks of hammocks, modem 
beach ridges, and tidal-creek levees, become hyp>ersaline 
due to evaporation of capillary waters. The well-known 
protodolomitic crusts form in these environments. Most 
carbonate precipitation beneath the tidal flats is non-
Uthifying; some nodule formation, nodular beachrock, 
and, of course, the crusts of varying mineralogy are ex
ceptions. 

STONE, WILLIAM P., JR., Chevron U.S.A., Inc., New 
Orleans, LA 

Profile of Unusual Oolite Deposit—Drum Limestone, 
Pennsylvanian (Missourian), Montgomery County, 
Kansas 

The Upper Pennsylvanian (Missourian) Drum Lime
stone, cropping out in Montgomery County, Kansas, is 
characterized by a thick body of cross-bedded oolite 
formed by filling a paleobathymetric depression. This 
oohte contains abundant, well-preserved, seemingly del
icate fossils, which were protected from breakage and 
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abrasion by thick algal coatings acquired before intro
duction into the hi^-energy oohtic environment. The 
fauna is robust (not dwarfed, as is common in oolites) 
and is taxonomically diverse. The ooUths formed in as
sociation with small bryozoan-algal banks on a shallow 
subtidal shelf. Mountainous regions to the south, and 
lowlands to the northeast and southeast, provided ter
rigenous sediments to the study area through deltaic 
processes before, during, and after Drum deposition. 

Diagenetic alteration of the ooUte has created much 
moldic and oomoldic porosity, but isolation of the 
molds has resulted in extremely low permeabiUties. 
Wholesale leaching and cementation began (I) when 
deltaic distributaries eroded into the oolite soon after its 
deposition, allowing fresh water into the pore system of 
the ooUte; and (2) perhaps when the oolite shoaled and 
formed islands which may have served as conduits for 
fresh rainwater. Similar rocks with higher permeabil
ities, resulting from less cementation or late fracturing, 
would be weU-suited for hydrocarbon accumulation. 

Because many modem and ancient oolites have 
thickened by upward shoaling and accentuation of 
preexisting topography, potential oohtic petroleum res
ervoirs in the subsurface have been sought on paleo-
bathymetric highs. Oolitic accumulations in paleobath-
ymetric lows should not be neglected in the search for 
petroleum. 

STOUT, JOHN, and RETA BRADLEY, Petroleum In
formation, Denver, CO 

United States Province Overviews 

Basin folios which compile computerized well data, 
updated biannually, serve as a ready reference in the 
event of a new discovery. 

Folios are available for the following basins: Appala
chian, Arkoma, Black Warrior, Denver-Julesburg, 
Bend-Fort Worth-Strawn, South Georgia-North Flor
ida, Great Basin and Range, Green River, Overthrust, 
Powder River, San Juan, Williston, and Lower Great 
Lakes. 

In each folio is a list of exploratory wells with basic 
information and geologic tops, including a statistical 
analysis of formations penetrated in the basin. Addi
tional statistics include the discovery-success percentage 
and hydrocarbon shows tabulated by formation name. 
An index map shows the states and counties included in 
the geologic province accompanied by a computer-post
ed and contoured map to represent the productive hori
zon of the basin. A thickness or structural datum cor
rected to sea level is given with each control point. 

STOW, DORRIK A. V., STEPHEN J. MILLS, and 
CLIVE D. BISHOP, British Natl. OU Corp., Glas
gow, Scotland 

Fan Models for Hydrocarbon Exploration with Exam
ples from the North Sea 

Important hydrocarbon discoveries have been made 
in submarine fan facies of Devonian to Tertiary age. A 
large number of controls on fan development include 
the nature of the sediment source and supply systems, 
tectonic style and activity, sea-level variation, oceanic 

conditions, and internal fan geometry. Several fan 
models have been proposed; the four best-documented 
models are outlined and then compared with North Sea 
fans. 

Upper Jurassic objectives are important in the North 
Sea and include both nearshore sandstone and subma
rine-fan reservoirs. The submarine fans commonly de
veloped close to the active fault-controlled margins of 
small basins and overlapped laterally to form a base-of-
slope sediment apron. Jurassic intervals of the Brae 
field are believed to be of this type. 

Detailed core, electric log, dipmeter, and seismic data 
from the Brae field have been examined. Conglomerates 
and poorly sorted sandstones and mudstones are ar
ranged in fining-upward cycles and megacycles and ap
pear to have been deposited by gravity-flow mecha
nisms in a marine environment. There is no evidence of 
a single feeder canyon or radial-channel pattern. The 
Jurassic fan of the Brae field differs in certain respects 
from the classic fan models but is closely analogous to 
Upper Jurassic shallow-water fans from east Greenland. 

STUCKLESS, JOHN S., U.S. Geol. Survey, Denver, 
CO 

Interpretation of Thorium to Uranium Ratios in Grani
tic Rocks and Implications for Uranium Exploration 

Ratios of thorium to uranium for granitic rocks with
in the range of 3 to 5 are generally thought to be nor
mal. Possible economic significance has been attached 
to granitic rocks that have thorium to uranium ratios 
either higher or lower than the normal range. Interpre
tations are commonly based on measurements of sur
face or shallow bore-hole samples that may have been 
affected by near-surface processes, such as uranium loss 
by leaching. The thorium to uranium ratios that existed 
prior to changes produced by near-surface processes 
can be calculated from lead isotope data, provided that 
certain limitations and boundary conditions are met, 
such as closed-system behavior and large ratios of thori
um and uranium to lead relative to the age of the sys
tem. 

Lead isotope analyses for several suites of Precam-
brian peraluminous granites and granite gneisses show 
that the calculated thorium to uranium ratios for most 
of the suites are in the range of 1 to 3. The range of 
calculated thorium to uranium ratios within each suite 
is generally smaller than the range of measured values. 
The mean thorium to uranium value for the measured 
ratios is generally larger, in some places by more than 
an order of magnitude. The difference between mea
sured and calculated thorium to uranium ratios tends to 
increase with increasing thorium. Finally, the difference 
between calculated and measured thorium to uranium 
ratios is smallest in the granite gneisses. 

The difference between calculated and measured tho
rium to uranium ratios is interpreted to be the result of 
recent and variable uranium loss in response to incipi
ent weathering. By analogy, other jjeraluminous granite 
suites with large and variable thorium to uranium ratios 
are possible sources for low-temperature uranium de
posits. Peraluminous suites with small and uniform tho
rium to uranium ratios are imlikely sources for low-tem-


