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panel were observed in data obtained from instruments installed lor 
subsidence monitoring purposes on the surface, in the overburden, 
and underground. Instrumentation included strain measurement at 
the surface and both absolute and relative stress measurement at 
mine level. Data from tape extensometer readings, overcoring. and 
borehole pressure cells support a rotated fault-block hypothesis. In 
the mine area, frequent nearly vertical faults are present and can he 
located on satellite imagery. Two major faults are present and can he 
located on satellite imagery. Two major faults striking obliquely 
across the panel appear to have isolated a block of rock that rotated 
toward the gob at the north end of the panel as mining progressed, 
creating adverse loading conditions at mine level. The combination 
of satellite imagery, ground mapping during mining, and selected 
instrumentation may hold some potential for improved mine de­
velopment in areas experiencing similar ground control problems 
due to the interception of geologic discontinuities. 

PARKS, JAMES M., and ROBERT A. GALLAGHER, Lehigh 
Univ., Bethlehem, PA, and EDWARD COTTER, Bucknell Univ., 
Lewisburg, PA 

Tuscarora Sandstone (Silurian), Central Pennsylvania: Preliminary 
Quantitative Grain Shape Analyses of Cotter's (1982) Facies— 
Fluvial, Estuarine, Beach, and MarineC?) Shelf 

Cotter (1982) demonstrated a logical sequence of depositional 
facies in the Tuscarora Sandstone, both vertically and laterally, from 
braided river fluvial deposits to the southeast, progressing through 
local "estuarine" and regional beach facies, to marine(?) shelf sand 
waves to the northwest. Several examples of each facies were 
sampled and subjected to quantitative grain-shape analysis. Al­
though the outcropping Tuscarora has suffered intense diagenesis 
(pressure solution and quartz overgrowth), these effects are less 
obvious in thin sections cut parallel to bedding, where the gross 
two-dimensional grain shapes are relatively unmodified. Prelimi­
nary results comparing the Fourier Analysis (FA) methods of 
Ehrlich and colleagues (1970 to 1982) and'Boon (1982) with the 
Rotated Radials-Factor Score (RR-FS) method of Parks (1981) are 
presented. 

In the RR-FS method, the two-dimensional silhouettes of several 
hundred grains from each sample are electronically digitized and the 
raw data (lOO-f points per grain) are stored on floppy disks. From 
this point on, the analysis is performed under operator control by a 
series of FORTRAN programs implemented on a microcomputer. 
For each grain, the digitized outline is rotated about a calculated 
"center of gravity" to a least squares best fit with an empirical 
"reference shape"; and 36 equal-angle spaced radials are calcu­
lated. The data set for each sample (400-1- grains) is reduced by 
R-mode Factor Analysis. Computed factor scores are used to 
classify the gross grain shapes into a limited number of distinguish­
able categories. Associations of shape types are compared to 
specific facies. 

PATCHEN, DOUGLAS G., MARY C. BEHLING, MICHAEL 
ED. HOHN, and KATHARINE LEE AVARY, West Virginia Geol. 
and Econ. Survey, Morgantown, WV 

Computer-Generation of a Devonian Shale Production and Potential 
Atlas for West Virginia 

In the final phase of an Eastern Gas Shales Project (EGSP) 
contract with the U.S. Department of Energy, the West Virginia 
Geological and Economic Survey compiled an atlas of Devonian 
shale production and potential. By using both the survey's existing 
oil and gas data base and a more detailed, computerized data file 
created during the project, 22 maps were computer-generated for 
areas of western and southern West Virginia. These multicolored 

maps show all wells with known gas production from Devonian 
ihales. all wells drilled to the shales that were dry holes, and all 
other unsuccessful shale wells that produce either from shallower 
Vlississippian or Pennsylvanian units, or from deeper units below 
the shales (e.g., the Middle and Lower Devonian Huntersville and 
Oriskany Formations or the Upper Silurian Newburg sand). 

In addition, a gray screen pattern on the maps indicates wells 
from which shows of gas were reported from the shales, and isopo-
tenlial lines contour initial open flows from the shale gas wells. 
Thus, the atlas can be used to locate further shale wells in areas with 
known high productivity, as well as areas with potential for dual 
completions in one or more zones in addition to the shale. This atlas 
is one of many products that can be generated from high quality, 
detailed computer files. 

PRECHT, WILLIAM F, Phillips Petroleum Co., Englewood, CO 

Paleoecology and Structure of a Late Silurian-Early Devonian(?) 
Patch Reef, Northwestern New Jersey 

Quantitative and qualitative field examination of an Upper 
Silurian-Lower Devonianf?) "patch reef" bioherm in northwestern 
New Jersey resulted in the identification of at least five distinct 
lithologic and biotic facies: (1) a basinal lithofacies of medium to 
thick-bedded pelagic limestones containing few discemable fossils; 
(2) a peloidal grainstone facies, which is dominated by pelmatozoan 
fragments and peloidal carbonate grains; (3) a reef-talus facies 
characterized by a high biotic diversity; (4) a coral-boundstone 
facies dominated by massive tabulate corals; and (5) a 
.stromatoporoid reef facies composed of large juxtaposed hemis­
pherical stromatoporoids (65%), tabulate corals (30%), and rugose 
corals (5%). 

Facies evidence demonstrates that the stromatoporoids and corals 
organically cemented this buildup into a rigid, wave-resistant struc­
ture that controlled its surrounding environment. According to 
Heckel's 1974 classification of reefs, this type of boundstone 
lithofacies would indicate an "organic framework reef." 

The patch reef grew in a moderate-to-high energy regime and was 
developed on a carbonate platform which was situated on the margin 
of an epeiric sea. Reef growth was progradational and upward in 
response to a relative rise in sea level. Investigation of the patch reef 
facies revealed compound growth and accretion zones, in addition 
to demonstrating distributional patterns similar to those of modem 
patch reef analogs. 

REVETTA, FRANK A., Potsdam State Univ. College, Potsdam, 
NY, DENNIS HODGE, State Univ. New York, Buffalo, NY, and 
NORBERTO'HARA, Indialantic, FL 

Geologic Interpretation of Gravity and Magnetic Anomalies in 
Western New York and Lake Ontario 

The Bouguer gravity anomaly map of western New York State 
and Lake Ontario indicates a series of gravity anomalies extending 
north-northeast across New York State and Lake Ontario. These 
gravity anomalies are due to the extension of the Precambrian rocks 
of the Bancroft-Madoc area of southern Ontario, Canada. Mafic 
plutons intruded into a mafic-metavolcanic sequence produce grav­
ity positives, while granitic batholiths cause negative gravity 
anomalies. The intermediate gravity values are due to a marble-rich 
metasedimentary group. In most places the gravity positives are 
located between a magnetic high and low, suggesting the center of 
the magnetized source is fairly identical with the center of mass 
surplus. 

The Clarendon-Linden fault is the most prominent structural 
feature in the Paleozoic rocks of western New York. Some control of 
this Paleozoic structure by the Precambrian basement is suggested 
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by the location of the structure on the western Hank of a series ot 
gravity and magnetic positives. High resolution seismic reflection 
profiles, gravity, and magnetic-intensity data indicate the structure 
continues under Lake Ontario into Canada. The geophysical 
anomalies also suggest the fault has a northwest branch near Attica. 
NY, which may account for the moderate seismicity between Attica 
and Buffalo. The mafic intrusions associated with the fault probablv 
indicate fracture zones in the Precambrian basement. The potential 
of these fracture zones for generating earthquakes in the area is of 
major concern in nuclear power plant site location. 

changes in the relative percent porosity in the Newburg and con­
sequent change in the total porosity feet. Examination of production 
records from four Newburg gas pools in Summit County, Ohio, 
shows that the largest and longest yields come from wells located 
high on structure. 

SEYLER, BEVERLY, Illinois State Geol. Survey, Champaign, IL 

Depositional Environments of Silurian Whirlpool Sandstone 
(Medina) in Western New York 

ROBINSON, JOSEPH E., Syracuse Univ., Syracuse, NY 

Computer Enhancement of Old Well Logs Suggests New Plays in 
New York State 

There has been oil and gas exploration in New York State since 
the 1860s, and geophysical well logs have been recorded and depos­
ited in state well information repositories since the 1930s. These 
logs contain a wealth of information that has largely been over­
looked in the recently intensified search for new petroleum and 
natural gas reserves. The majority of old wells were drilled by small 
companies using numerous logging contractors. There were a wide 
variety of logging tools and an astonishing number of both vertical 
and horizontal scales employed. Often log interpretation was mini­
mal. Regional exploration has been very difficult because of this 
general lack of well-to-well uniformity, as displayed by the various 
logs. 

The Department of Geology at Syracuse University has compiled 
a data base of digitized computer processable well logs for a large 
part of central New York State. These logs have been standardized to 
a uniform lithology response and uniform scales for optimum corre­
lation, porosity computation, and lithology evaluation. Evaluation 
of these corrected logs suggests that reservoirs which were either 
overlooked or considered uneconomic when the wells were drilled 
could, under today's economic conditions, provide extensive new 
and potentially profitable gas reserves. 

SANTINI, RONALD, J., Amerada Hess Corp., Tulsa, OK, and 
ALAN H. COOGAN, Kent State Univ., Kent, OH 

Newburg Porous Carbonate Zone of Lockport Group (Middle Silu­
rian), Northeastern Ohio 

The Ohio driller's "Newburg sand" or Newburg zone lies in a 
stratigraphic position approximately equivalent to part of the 
Guelph Formation of the Lockport Group (i.e., at the top of the 
Lockport and just below the Salina A Unit of the Cayugan). The 
Newburg is characterized by a higher overall porosity than the rest 
of the Lockport. The porous dolomite extends downward as much as 
80 to 100 ft (25 to 30 m) below the top of the Lockport. More than 
one interval may be porous. Stratigraphically, the base of the New­
burg zone parallels the top of the Lockport regardless of whether the 
Lockport is thick or thin. The thickening of the Lockport occurs 
locally, especially where there has been a thickening of the lower 
unit of that group, the Gasport Formation. The thick Newburg zone 
in the upper Lockport tends to overlie thick Gasport and may reflect 
reef or reefoid buildup in the Guelph Formation. Mapping of the 
Lockport surface shows that local structure is caused by the thicken­
ing. The small local structures can be detected several hundred feet 
up-section because of the draping effect of overlying beds on the 
more rigid Lockport dolomites. Structural mapping of the top of the 
Lockport or of the top of the Devonian "Big Lime" (Columbus 
Limestone) may reveal areas of potentially productive thickening of 
the Newburg zone. 

The Newburg usually contains salt water. Accumulation of com­
mercial gas is controlled both by local structural features and by 

The Whirlpool Sandstone (Medina Group), quartzose, white, 
clean, well-rounded, and well-sorted, is the basal Silurian unit in 
western New \brk. Its source was the Queenston delta some dis­
tance to the southeast. Sedimentary structures indicate that deposi­
tion occurred in a beach-shore face environment. Fragmented phos-
phatic marine fossils are found throughout the sandstone. 

Erosion of Upper Ordovician sediments in western New York was 
minimal and involved only the uppermost green (reduced) portion 
of the Queenston Shale, which supplied lags of flat, green shale 
pebbles to the Whirlpool Sandstone. Soft sediment deformation and 
burrowing in the Queenston substrate (the transitional contact be­
tween the red Queenston Shale and red Grimsby Sandstone 
[Silurian] in Rochester, New York, immediately to the east of the 
area of Whirlpool deposition) suggest a short period of nondeposi-
tion or possibly mild erosion following the deposition of the 
Queenston Shale. Thus, the Ordovician-Silurian boundary in west-
em New York is essentially conformable and signified only by an 
abrupt influx of clean quartz sand. 

Petrographic analysis shows that the Whirlpool is a second or 
multicycle sandstone composed primarily of quartz grains origi­
nally derived from igneous and metamorphic terranes with only a 
minor sedimentary component. Because the sandstone is cemented 
by quartz overgrowths, usually in an advanced stage of develop­
ment, primary porosity is reduced and the overall porosity of the 
Whirlpool Sandstone is low (less than 5%). Higher porosities are 
attributed to the development of secondary moldic porosity caused 
by dissolution of detrital quartz grains and their original calcite 
cement. These zones of higher porosity are the most prolific natural 
gas producing areas in the Whirlpool Sandstone when hydraulic 
fracturing is used. 

SMITH, CARL J., and HOBART M. KING, West Virginia Geol. 
and Econ. Survey, Morgantown, WV 

Computer Mapping of Quality Data for Coals in West Virginia—An 
Aid in Matching a Specific Coal Grade to a Specific End Use 

In 1907, the first studies of the state's coal reserves were initiated 
as part of the West Virginia Geological and Economic Survey's 
statewide geological mapping program. Since then, extensive work 
has been conducted to map and characterize the state's 62 minable 
seams. This effort has shown that the coals exhibit a wide diversity 
of quality, and this diversity provides the coal user a choice of grades 
to meet specifications for varied applications. Approximately 6,000 
coal samples have been analyzed and a computer data base of 
coal-quality information is now maintained and continues to grow. 
An extensive coal-quality mapping project makes this information 
convenient to use. 

The objective of coal-quality mapping is to produce a series of 
contour maps showing the variations in coal quality for the most 
important seams. Parameters being mapped include sulfur, ash, 
Btu, fuel ratio, Hardgrove grindability, volatile matter, fixed car­
bon, and kilocalories per kilogram. This type of information is 
extremely valuable for someone interested in buying, selling, 
evaluating, or developing West Virginia coal. 

The maps are computer-generated at a scale of 1:500,000 and 


