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Geographic Information System (GIS)-Based Maps of
Appalachian Basin Qil and Gas Fields

By Robert T. Ryder,' Scott A. Kinney,? Steve Suitt," Matthew D. Merrill,' and Michael H. Trippi’

Introduction

One of the more recent maps of Appalachian basin oil
and gas fields (and the adjoining Black Warrior basin) is the
U.S. Geological Survey (USGS) compilation by Mast and oth-
ers (1998) (see Trippi and others, this volume, chap. I.1). This
map is part of a larger oil and gas field map for the contermi-
nous United States that was derived by Mast and others (1998)
from the Well History Control System (WHCS) database of
Petroleum Information, Inc. (now IHS Energy Group). Rather
than constructing the map from the approximately 500,000
proprietary wells in the Appalachian and Black Warrior part of
the WHCS database, Mast and others (1998) subdivided the
region into a grid of 1-mi? (square mile) cells and allocated an
appropriate type of hydrocarbon production (oil production,
gas production, oil and gas production, or explored but no pro-
duction) to each cell. Each 1-mi? cell contains from 0 to 5 or
more exploratory and (or) development wells. For example, if
the wells in the 1-mi® cell consisted of three oil wells, one gas
well, and one dry well, then the cell would be characterized
on the map as an area of oil and gas production. The map by
Mast and others (1998) accurately shows the distribution and
types of hydrocarbon accumulation in the Appalachian and
Black Warrior basins, but it does not show the names of indi-
vidual fields. To determine the locality and name of individual
oil and gas fields, one must refer to State oil and gas maps
(for example, Harper and others, 1982), which are generally
published at scales of 1:250,000 or 1:500,000 (see References
Cited), and (or) published journal articles.

Other recent USGS Appalachian basin oil and gas field
maps show the distribution of oil and gas production with a
cell size as small as 0.25 mi?, such as the maps converted by
Trippi and others (this volume, chap. 1.1) from proprietary
well-location maps used in the USGS 2002 assessment of
oil and gas resources of the Appalachian basin (Milici and
others, 2003). Another set of Appalachian basin oil and gas
cell maps (based on a cell size of 0.25 mi®) was created for

'U.S. Geological Survey, Reston, Va.
U.S. Geological Survey, Denver, Colo.

the USGS 1995 National Assessment of United States Oil and
Gas Resources (Gautier and others, 1995; Beeman and others,
1996).

Between 1991 and 1994, R.T. Ryder (with R.E. Mattick,
J.B. Roen, and J.R. San Filipo, USGS, Reston, Va.) com-
piled oil and gas fields on stable-base mylar greenline base
maps (scale 1:500,000) for selected plays in the Appalachian
basin. These map compilations included field names and field
numbers where assigned by State agencies. The purpose of
the maps was to provide supporting data for the USGS 1995
National Assessment of United States Oil and Gas Resources
(Gautier and others, 1995). In particular, the greenline oil
and gas field maps were linked, where possible, with pro-
duction data from State records and (or) published literature
in order to determine ultimate sizes for conventional fields
and estimated ultimate recovery (EUR) values for wells in
continuous accumulations (for definitions of the conventional
and continuous terminology, see USGS National Oil and Gas
Assessment Team, 1995; Schmoker, 1997; Schenk and Pol-
lastro, 2002). This approach was used in the 1995 national oil
and gas assessment because ultimate field size and EUR data
were unavailable in the Appalachian region from Petroleum
Information, Inc., and other commercial sources.

In 2006 and 2007, the greenline Appalachian basin field
maps were digitized under the supervision of Scott Kinney
and converted to geographic information system (GIS) files
for chapter 1.1 (this volume). By converting these oil and gas
field maps to a digital format and maintaining the field names
where noted, they are now available for a variety of oil and
gas and possibly carbon-dioxide sequestration projects. Hav-
ing historical names assigned to known digitized conventional
fields provides a convenient classification scheme into which
cumulative production and ultimate field-size databases can be
organized. Moreover, as exploratory and development drilling
expands across the basin, many previously named fields that
were originally treated as conventional fields have evolved
into large, commonly unnamed continuous-type accumula-
tions. These new digital maps will facilitate a comparison
between EUR values from recently drilled, unnamed parts of
continuous accumulations and EUR values from named fields
discovered early during the exploration cycle of continuous
accumulations.
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Methods

The greenline oil and gas maps were sent to a commercial
vendor for scanning, digitizing, and conversion into ArcView
shapefiles. Field outlines and associated names were assigned
to specific object identification numbers and organized into
attribute tables containing such data fields as field name,
State-assigned field number, hydrocarbon type (oil, gas, oil
and gas, or storage), and reservoir name. The map projection
of the final GIS project was changed from a Lambert confor-
mal-conic projection (used for the greenlines) to an Albers
equal-area projection to conform with other GIS maps in this
volume.

The oil and gas field maps shown in this chapter
(figs. 1-7) are about 10 to 15 years old. Only the map of Ordo-
vician Trenton and Black River Limestone oil and gas fields
(fig. 3) has been recently updated to account for important
new discoveries in New York (New York State Department of
Environmental Conservation, Division of Mineral Resources,
2005) and West Virginia (Avary, 2006). The map of oil and gas
fields in Upper Devonian sandstone reservoirs (fig. 7) should
also be revised to show the post-1995, southward expan-
sion of the gas fields into south-central West Virginia (Pool
and others, 2005). However, the map of oil and gas fields in
Lower Silurian sandstones (fig. 4) is relatively up to date. For
example, the distribution of “Clinton” sandstone? (as used by
Ryder, 2000) oil and gas fields shown in this compilation in
Ohio is reasonably consistent (except for field outlines), with
the distribution of “Clinton” sandstone fields shown in the
more recent map of Riley and others (2004).

Results and Suggested Applications

Oil and gas field maps produced in this compilation rep-
resent seven major reservoir intervals (figs. 1-7) that include
most of the total petroleum systems (TPSs), assessment units
(AUs), and accumulation types (conventional vs. continuous)
defined by Milici and others (2003) for the 2002 USGS assess-
ment of undiscovered oil and gas resources in the Appalachian
basin. Figures 1 through 7 show only images of the oil and gas
fields, but readers can click on the link in the figure captions
to see names of the oil and gas fields and selected attributes.
Summary charts of the major TPSs identified by Milici and
others (2003) in relation to Appalachian basin stratigraphy are

3The “Clinton” sandstone in Ohio was miscorrelated by drillers with strata
in the type Clinton Group of New York when in fact it is equivalent to the
underlying type Medina Group of New York. Although this miscorrelation has
caused confusion in nomenclature, the term continues to be used widely in the
literature and by the oil and gas industry. Early drillers correctly identified the
informal Medina sandstone in Ohio as a partial equivalent of the type Medina
Group of New York.

shown in Ryder and others (this volume, chap. C.1). Not all
TPSs and AUs defined by Milici and others (2003) are repre-
sented by the oil and gas fields shown in figures 1 through 7;
however, several of the missing TPSs and AUs are represented
by oil and gas field maps published elsewhere in this volume.
Current maps of Devonian shale gas fields are shown in Milici
and Swezey (this volume, chap. G.9) and current maps of Car-
boniferous coal-bed-gas fields are shown in Trippi and others
(this volume, chap. D.1) and Milici (this volume, chap. G.1).

The USGS and (or) other organizations interested in the
assessment of energy resources can use the GIS-based, digital
oil and gas field maps provided in Trippi and others (this vol-
ume, chap. 1.1) as a starting point to enhance the organization
of existing and future oil and gas production databases for the
Appalachian basin.
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