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Plate 1.  Map of the study area showing 
the geographic distribution of Middle 
Devonian shales (modi�ed from Dicken 
and others (2005) and Nicholson and 
others (2005)), locations of cross sections 
shown on plates 2 and 3, oil and gas �elds
(modi�ed from Energy Information 
Administration (2005)), and the locations 
of samples collected for this study.
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Cross sections shown on plates 2 and 3

Hamilton Group in Pennsylvania (Dicken and others, 2005)

Hamilton Group in Maryland (Dicken and others, 2005)

Marcellus Shale in West Virginia (Nicholson and others, 2005); and
 Marcellus Shale and Needmore Shale, undi�erentiated,
 in West Virginia (Nicholson and others, 2005)
Millboro Shale in West Virginia (Nicholson and others, 2005)

Marcellus Shale and Needmore Shale, undi�erentiated,
 in Virginia (Dicken and others, 2005)

Millboro Shale and Needmore Shale, undi�erentiated,
 in Virginia (Dicken and others, 2005)

Sample locations, keyed to stratigraphic unit
Mahantango Formation
Harrell Shale
Marcellus Shale
Tioga Ash Bed
Needmore Shale
Mandata Formation
Keyser Limestone
Unknown

Outline of area of this study

USGS sample identi�erAG01

")

Base from U.S. Geological Survey National Atlas, 2002, 1:2,000,000
Geographic projection, North American Datum of 1983

Oil and gas �elds with proved reserves as of 2001 
 (from Energy Information Administration, 2005)


