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Overview of Shallow Coal Exploration Drill-Hole Data—
Alabama, Georgia, Kentucky, Louisiana, Mississippi,
Missouri, North Carolina, South Carolina, Tennessee, and

Texas

By Matthew D. Merrill, Brett J. Valentine, and Kristin 0. Dennen

Introduction

Coal exploration drill-hole data from over 24,000 wells
in 10 States are discussed by State in the chapters of this
report, and the data are provided in an accompanying spread-
sheet. The drill holes were drilled between 1962 and 1984
by Phillips Coal Company, a division of Phillips Petroleum
Company (Phillips). The data were donated to the U.S.
Geological Survey (USGS) in 2001 by the North American
Coal Corporation, which purchased the Phillips assets as part
of a larger dataset. Under the terms of the agreement with
North American Coal Corporation, the data were deemed
proprietary until February 2011, a period of 10 years after the
donation (Appendix). Now that the required period of confi-
dentiality has passed, the data have been digitized from tabu-
lated data files to create unified and spatially consistent coal
exploration drill-hole maps and reports for the States of Ala-
bama, Georgia, Kentucky, Louisiana, Mississippi, Missouri,
North Carolina, South Carolina, Tennessee, and Texas. The
data are made publically available by this report.

Methods

Annotated topographic field and county highway maps
from Phillips, generally at 1:62,500 to 1:100,000 scale, were
utilized to generate the drill-hole datasets. The drill-hole
locations in State coordinate plane projections were digitized
from hardcopy maps into a geographic information system
using ArcMap™ software from the Environmental Systems
Research Institute, Inc. (ESRI). Fiducial marks and county
boundaries served as reference points. Maps were scanned and
georeferenced; drill-hole locations were digitized and shapefile
attribute values were populated with data from the maps. The
maps and data were then reprojected into a North American
Datum of 1983 geographic coordinate system.

Data

The data provide locally dense drill-hole coverage
(fig. A1) for the Gulf of Mexico coal region, the southern
part of the Appalachian coal region, and North and South
Carolina. A regional stratigraphic chart with major and minor
coal-bearing formations in the Gulf of Mexico coal region
is shown in figure A2. Each of the 10 State reports (chapters
B-K, this volume) has a map of the State with drill-hole
coverage that includes drill holes where coal was found and
drill holes where there was no coal. In addition, a list of
counties is included in each State report with the number of
drill holes for each county, and an appendix in each State
report directs the reader to a spreadsheet with tabulated coal
thickness data. When available, electric log probe depths and
indications of core sampling are also included in the tabulated
data. The coal thickness data from the State reports have been
uploaded to the USGS National Coal Resources Data System
UStratigraphic (USTRAT) database, part of the National Coal
Resources Data System (NCRDS) at energy.usgs.gov/Tools/
NationalCoalResourcesDataSystem.aspx.

Conclusions

The data provided in the State reports (chapters B-K)
compliment NCRDS State shallow coal resources data
because the data include both coal and “no-coal” drill-hole
information, whereas the NCRDS accepts only coal thickness
data points. The coal thickness data in the spreadsheet(s) that
accompany each report reflect corrections for duplicates,
mislabeling, and incorrect locations identified by the computer
programs used to upload the data to NCRDS. For the States of
North and South Carolina, the reports include “no-kaolinite”
drill-hole locations as well as “no-coal” drill-hole locations
because kaolinite is an economic resource in these States.
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Figure A1. Regional map showing drill-hole locations.
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Shallow Coal Exploration Drill-Hole Data, Alabama

By Matthew D. Merrill, Peter D. Warwick, and Christopher R. Burr

Introduction

Coal exploration drill-hole data from 2,520 wells
drilled in Alabama between 1977 and 1979 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are pro-
vided in an accompanying spreadsheet. The data are part of
a larger dataset donated to the U.S. Geological Survey by the
North American Coal Corporation, which purchased Phillips
assets in 2001 (see chapter A, this volume). The data in 10
State reports have been digitized from field maps to create
unified and spatially consistent coal exploration drill-hole
datasets for each of the States (chapters B—K, this volume).
Data for Alabama include a map of the State showing areas
with drill-hole coverage (fig. B1), a list of data attributes and
explanations of the data format (table B1), a list of comments
found in the data and descriptions of them (table B2), a list
of counties and the number of drill holes for each county
(table B3), and tabulated data in spreadsheet format (see
appendix B1).

Methods

Annotated topographic field and county highway maps
from Phillips, generally at 1:62,500 to 1:100,000 scale, were
utilized to generate the drill-hole datasets. Alabama State
coordinate plane projection source material from 1927 was
digitized from hardcopy maps into a geographic information
system using ArcMap™ software from the Environmental
Systems Research Institute, Inc. (ESRI). Fiducial marks and
county boundaries served as reference points. Maps were

scanned and georeferenced; drill-hole locations were digitized

and shapefile attribute values were populated with data from
the maps. To facilitate combining this dataset with datasets
for other States, the dataset has been projected into a North
American Datum of 1983 geographic coordinate system. The
shapefile data were exported to a spreadsheet (appendix B1).

Generalized Coal Geology of Alabama

The Eocene/Paleocene Wilcox Group is a coal-bearing
unit in southern Alabama (Warwick and others, 1997)
(fig. B2). Coal-bearing formations in the Wilcox include the
Nanafalia, Tuscahoma Sand, and Hatchetigbee. The coal-bear-
ing formation of the Paleocene Midway Group is the Naheola
Formation (Warwick and others, 1997). The Pennsylvanian
age Upper Pottsville Formation is a shallow coal-bearing unit
in the Warrior Basin in northwestern Alabama (Hatch and
Pawlewicz, 2007).

Data

The Alabama data provide drill-hole coverage in southern
Alabama from the west to the east of the State as well as
drill-hole coverage in northwestern Alabama (figs. B1, B2).
Probed depth data for 1,867 drill holes range from 17 to 395
feet with a mean depth of 205 feet. The discrepancy between
the 2,520 total holes in this dataset and the 1,867 cited above
reflects holes that were planned and mapped but may not have
been drilled. Location error, due to the reduced resolution and
generalized nature of highway maps, is expected to be +0.25
miles. Shapefile attributes include all original raw data from
the Phillips drill-hole location maps (table B1).



B2 Shallow Coal Exploration Drill-Hole Data—AL, GA, KY, LA, MS, MO, NC, SC, TN, TX

References Cited

Gesch, D., Oimoen, M., Greenlee, S., Nelson, C., Steuck,
M., and Tyler, D., 2002, The National Elevation Dataset:
Photogrammetric Engineering and Remote Sensing, v. 68,
no. 1, p. 5-11.

Hatch, J.R., and Pawlewicz, M.J., 2007, Petroleum assess-
ment of the Pottsville Coal Total Petroleum System, Black
Warrior Basin, Alabama and Mississippi, in Hatch, J.R., and
Pawlewicz, M.J., comps., Geologic assessment of undis-
covered oil and gas resources of the Black Warrior Basin
Province, Alabama and Mississippi: U.S. Geological Survey
Digital Data Series DDS—-69-I, ch. 4, 28 p., accessed
August 31, 2011, at pubs.usgs.gov/dds/dds-069/dds-069-i/
REPORTS/69_|I_CH_4.pdf.

Table B1.

Ogg, J.G., Ogg, Gabi, and Gradstein, F.M., 2008, The concise
geologic time scale: Cambridge, U.K., Cambridge Univer-
sity Press, 184 p.

Warwick, P.D., SanFilipo, J.R., Crowley, S.S., Thomas, R.E.,
and Freid, J., comps., and Tully, J.K., (digital comp., 1997,
Map showing outcrop of the coal-bearing units and land
use in the Gulf Coast coal region: U.S. Geological Survey
Open-File Report 97-172, 1 sheet, accessed April 20, 2011,
at pubs.usgs.gov/of/1997/0f97-172/.

Appendix B1

The Alabama coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/B1-AL.xIs.

Attribute titles and data descriptions and formats for the Alabama coal exploration drill-hole dataset.

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH_PROBED

Elevation above sea level in feet.
Depth of drill hole in feet.

Two-letter county code followed by drill-hole number.
County where the drill hole is located.

Depth of geophysical probe measurement in feet.

LATITUDE Decimal degree location values given to 4 decimal places.

LONGITUDE Decimal degree location values given to 4 decimal places.

X_C Thickness of coal for bed number X in decimal feet.

X_CP Thickness of coal and partings combined for bed number X in decimal feet.
X_DEPTH Top depth of bed number X in feet.

COMMENT

Additional information regarding the drill hole. See table B2 for an explanation of comments.
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Alabama B3

Table B2. Explanation of comments used to describe the Alabama drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written

commun., 2009).

Comment

Description

?
Carbonaceous; CM

Data Depth
DEM

Inferior Lignite
Lignite

NC

NP

NSL

Partially Inferior Lignite
Poor Lignite

Trace Lignite

Visual Estimate

There is uncertainty about the drill hole.
Coal has a high ash content.

Minimum depth as determined by the deepest coal depth and thickness when well depth is not available.
Elevation of the drill-hole determined by a digital elevation model (Gesch, 2002).

Lignite found in the drill hole was of poor quality.

Lignite was found in the drill hole.

Abbreviation for “no coal.” No coal was found during exploration for this drill-hole.

Abbreviation for “Not probed.” Geophysical logging never occurred at this location.

Abbreviation for “No significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 ft. thick) no coal data was recorded.

Lignite found in the drill hole was of poor quality.

Lignite found in the drill hole was of poor quality.

The drill hole contained only traces of lignite.

Depth to top of coal bed estimated visually—not measured.

Table B3. Alabama counties and the number of drill holes by

county.
County Number of drill holes

Barbour 493
Butler 331
Choctaw 98
Coffee 176
Conecuh 53
Covington 82
Crenshaw 209
Dale 174
Franklin 10
Henry 388
Houston 19
Lamar 7
Lowndes 1
Marengo 135
Marion 135
Monroe 143
Pike 3
Sumter 5
Wilcox 58

Total 2,520
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Shallow Coal Exploration Drill-Hole Data, Georgia

By Matthew D. Merrill and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 746 wells drilled
in Georgia between April and November of 1978 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are
provided in an accompanying spreadsheet. The data are part of
a larger dataset donated to the U.S. Geological Survey by the
North American Coal Corporation, which purchased Phillips
assets in 2001 (see chapter A, this volume). The data in 10
State reports have been digitized from field maps to create
unified and spatially consistent coal exploration drill-hole
datasets for each of the States (chapters B—K, this volume).
Data for Georgia include a map of the State showing areas
with drill-hole coverage (fig. C1), a list of data attributes and
explanations of the data format (table C1), a list of comments
found in the data and descriptions of them (table C2), a list
of counties and the number of drill holes for each county
(table C3), and tabulated data in spreadsheet format (see
appendix C1).

Methods

Annotated topographic field and county highway maps
from Phillips, generally at 1:62,500 to 1:100,000 scale, were
utilized to generate the drill-hole datasets. Georgia State
coordinate plane projection source material from 1927 was
digitized from hardcopy maps into a geographic information
system using ArcMap™ software from the Environmental
Systems Research Institute, Inc. (ESRI). Fiducial marks and
county boundaries served as reference points. Maps were
scanned and georeferenced, drill-hole locations were digitized,
and shapefile attribute values were populated with data from
the maps. To facilitate combining this dataset with datasets
for other States, the dataset has been reprojected into a North
American Datum of 1983 geographic coordinate system. The
shapefile was exported to a spreadsheet (see appendix C1).

Data

The Georgia data provide drill-hole coverage for south-
western Georgia (fig. C1). Drill-hole depths range from 30 to
300 feet with an average depth of 237 feet. For a stratigraphic
chart of coal-bearing formations in Georgia, see figure C2.
Location error, if present, is the result of those completing
the data sheets. The transcription process involved no map
digitization; therefore, there are no spatial errors associated
with the creation of this dataset. Comparisons between
digitized highway map points and their corresponding drill-
hole tabulation sheet coordinates indicate that the drilling team
accurately determined their locations from local topographic
maps. Shapefile attributes include all original raw data with
the exception of the landowner information (table C1).
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Appendix C1

The Georgia coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/C1-GA.xls.
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../Appendices/C1-GA.xls
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C2 Shallow Coal Exploration Drill-Hole Data—AL, GA, KY, LA, MS, MO, NC, SC, TN, TX

Table C1. Attribute titles and data descriptions and formats for the Georgia coal exploration drill-hole dataset.

Attribute title Data description and format
DRILL-HOLE NAME Two-letter county code followed by drill-hole number.
COUNTY County where the drill hole is located.
ELEVATION Elevation above sea level in feet.
DEPTH_TOTAL Depth of drill hole in feet.
DEPTH_PROBED Depth of geophysical probe measurement in feet.
LATITUDE Decimal degree location values given to 4 decimal places.
LONGITUDE Decimal degree location values given to 4 decimal places.
X_C Thickness of coal for bed number X in decimal feet.
X_CP Thickness of coal and partings combined for bed number X in decimal feet.
COMMENT Additional information regarding the drill hole. See table C2 for an explanation of comments.

Table C2. Explanation of comments used to describe the Georgia drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written
commun., 2009).

Symbol/Comment Description
? Questionable data/information.
Inferior Subjective term used to describe low-quality coal.
Inferior Lignite Subjective term used to describe low-quality lignite.
Lignite A low-ranking coal was found during exploration.
NC Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
No Data No data was recorded on the original coal exploration maps for this drill hole.
NP Abbreviation for “not probed.” Geophysical logging never occurred at this location.
NSL Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the

coal beds were thin (usually less than 2 feet thick) no coal data was recorded.

Partially Inferior Lignite Used to describe that a portion of the coal bed is of a low quality.




Table C3. Georgia counties and the number of drill holes by

county.
County Number of drill holes

Clay 195
Dooly 7
Houston 37
Macon 77
Marion 1
Peach 16
Quitman 133
Randolph 67
Schley 40
Stewart 43
Sumter 50
Taylor 1
Terrell 8
Webster 71

Total 746

Georgia

C3
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Map of Georgia showing locations of areas with drill holes.
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Shallow Coal Exploration Drill-Hole Data, Western

Kentucky

By Christina A. DeVera, Krystina R. Scott-Sanchez, and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 657 wells in
western Kentucky drilled between 1962 and 1981 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are
provided in an accompanying spreadsheet. The data are part
of a larger dataset donated to the U.S. Geological Survey
(USGS) by the North American Coal Corporation, which
purchased Phillips assets in 2001 (see chapter A, this volume).
The data in 10 State reports have been digitized from field
maps to create unified and spatially consistent coal explora-
tion drill-hole datasets for each of the States (chapters B-K,
this volume). Data for western Kentucky include a geologic
map of the State with drill-hole coverage (fig. D1), a list of
data attributes and explanations of the data format (table D1),
a list of comments found in the data and their explanations
(table D2), a list of counties and the number of drill holes
for each county (table D3), and tabulated data in spreadsheet
format (see appendix D1).

Methods

Hardcopy Phillips exploration maps, in Kentucky South
1927 State coordinate plane projection, were digitized into
a geographic information system using ArcMap™ software
from the Environmental Systems Research Institute Inc.
(ESRI). Roads and county boundaries served as reference
points to georeference scanned maps. Shapefile attribute
values were populated with data from drill-hole locations in
eight counties in western Kentucky. Comments were added
to the attribute table (table D1) to indicate notations made by
the coal company as well as general observations made when
digitizing the drill-hole points (table D2). The dataset was pro-
jected into a North American Datum of 1983 geographic coor-
dinate system to facilitate combining this dataset with similar
Phillips datasets published by the USGS for other States. The
shapefile was exported to a spreadsheet (see appendix D1).

Generalized Coal Geology of Western
Kentucky

Western Kentucky is a part of the Jackson Purchase area,
which is comprised of the northernmost part of the Mississippi
Embayment region of the Gulf Coastal Plain and contains sed-
iments of Cretaceous through Quaternary ages (figs. D1, D2)
(Cushing and others, 1964; Hackley and others, 2006). Lignite
deposits are found in the Gulf Coastal Plain Coal Province that
extends into western Kentucky (Cushing and others, 1964;
Hackley and others, 2006). The lignite-bearing counties within
the Jackson Purchase area of western Kentucky are Bal-
lard, Carlisle, Calloway, Fulton, Graves, Hickman, Marshall
and McCracken Counties (table D3) (Hackley and others,
2006). The Upper Cretaceous and Lower Tertiary strata of the
Jackson Purchase area contain thin, discontinuous lignite beds
(Olive and McDowell, 1986; Hackley and others, 2006). The
majority of the lignite lenses in western Kentucky are found
in the Wilcox, Claiborne, and Jackson Formations and, to a
lesser extent, in the McNairy Formation (fig. D2) (Hackley
and others, 2006).

The McNairy Formation is Upper Cretaceous in age con-
taining marine and freshwater deltaic deposition that produced
the lignite beds in this formation (Stephenson, 1914; Hackley
and others, 2006). Sediments in the McNairy Formation were
deposited in an environment with a subtropical climate, shown
through pollen studies (Tschurdy, 1970; Hackley and others,
2006). The lignite in the McNairy Formation is found in north-
eastern Calloway County in a bed that is one and one-half feet
thick (Olive, 1980; Hackley and others, 2006). Lignite from
the McNairy Formation can also be found in the subsurface
in McCracken County (Hower and others, 1990; Hackley and
others, 2006). McNairy Formation lignite originated from
allochthonous organic material (Hower and others, 1990;
Hackley and others, 2006).

The Tertiary Age formations in the Jackson Purchase area
are the Wilcox, Claiborne, and Jackson Groups. The Wilcox
Group sediments are from the Paleocene/Eocene and were
deposited in a freshwater environment (Olive, 1980; Hackley
and others, 2006). Lignite lenses as thick as 3 feet can be
found in northeastern Calloway County (Olive, 1980; Hackley
and others, 2006), although they are relatively rare (Hower
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and others, 1990). The Wilcox Group also contains sands and
clays that include lignitized plant material and leaf imprints
(Olive, 1980; Hackley and others, 2006). In the Claiborne
Group overlying the Wilcox Group, lignite can be found in
beds generally less than 5 feet thick (Olive, 1980; Hackley
and others, 2006). This lignite is locally composed of woody
fragments of tree trunks and stumps (Olive, 1980; Hackley
and others, 2006). Lignite of the Claiborne Group most likely
formed from sediment that was deposited in an oxbow lake
environment (Potter and Dilcher, 1980; Hower and others,
1990). The Jackson Formation overlies the Claiborne Group
and is comprised of similar lithologies (Hackley and others,
2006). Underlying modern stream floodplains are Pliocene,
Pleistocene, and Holocene aged sediments that include loess
and alluvium. (Olive and Finch, 1969; Olive and McDowell,
1986; Hackley and others, 2006).

Data

The drill-hole dataset from western Kentucky is part
of the data for lignite deposits in the Gulf Coast region (see
fig. Al in chapter A, this volume). A total of 657 drill-hole
locations were in western Kentucky, with 31 drill holes that
had recorded probe depths. Out of the 657 drill holes, 196
contained coal with an average thickness of 3.72 feet for the
coal bed and partings. The minimum depth at which coal
was found was 28 feet and the maximum coal depth was 292
feet. The majority of the drill holes with coal were found in
Fulton County (244 drill holes containing coal) and to a lesser
extent in Hickman County (146 drill holes containing coal)
(table D3). There is a £0.25 mile error in location due to the
generalized nature of the drill-hole locations on the original
highway maps and georeferencing those maps to a new base
layer.
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Appendix D1

The western Kentucky coal exploration drill-hole
dataset in spreadsheet format is available at pubs.usgs.gov/
0f/2011/1261/Appendices/D1-KY.xIs.
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Table D1. Attribute titles and data descriptions and formats for the western Kentucky drill-hole dataset.

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH_PROBED
LATITUDE
LONGITUDE
COMMENT

X_C

X_CP

X_DEPTH
X_BED

X_COMMENT

Two-letter county code followed by drill-hole number.
The county where the drill hole was located.

Elevation above sea level in feet.

Depth of drill hole in feet.

Depth of geophysical probe measurement in feet.
Decimal degree location values given to 4 decimal places.
Decimal degree location values given to 4 decimal places.
Additional information regarding the entire drill hole.
Thickness of coal for bed number X in decimal feet.
Thickness of coal and partings combined for bed number X in decimal feet.
Top depth of bed number X in feet.

A number or letter assigned to different coal beds of the same drill hole, which are not correlated
throughout the dataset.

Additional information regarding coal bed X.

Table D2. Explanation of comments used to describe the western Kentucky drill-hole dataset (modified from J.A. Luppens,
U.S. Geological Survey, written commun., 2009).

SYMBOL/COMMENT

DESCRIPTION

?

CORED

|

LOCATION FROM LOG

NC

NO DATA
NP

NSL

Pl

Questionable data/information.
Indicating that the drill hole was cored.
Abbreviation for “inferior.” Subjective term used to describe poor coal quality.

Locations were not digitized from coal exploration maps. The locations were acquired from sample
description sheets completed by the geologist onsite. The coordinates originally were in a State plane
coordinate system.

Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
No data were recorded on the original coal exploration maps for this drill hole.
Abbreviation for “not probed.” Geophysical logging never occurred at this location.

Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data was recorded.

Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.
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Table D3. Western Kentucky counties and the number of drill
holes by county.

County Number of drill holes

Ballard 52
Carlisle 81
Calloway 36
Fulton 244
Graves 75
Hickman 146
Marshall 6
McCracken 17

Total 657
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Regional map of western Kentucky with generalized geology overlaid with drill-hole locations.
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Shallow Coal Exploration Drill-Hole Data, Northern

Louisiana

By Celeste D. Lohr, Krystina R. Scott-Sanchez, and Brett J. Valentine

Introduction

Coal exploration drill-hole data from 2,910 wells drilled
in northern Louisiana between 1975 and 1984 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are
provided in an accompanying spreadsheet. The data are part
of a larger dataset donated to the U.S. Geological Survey
(USGS) by the North American Coal Corporation, which
purchased Phillips assets in 2001 (see chapter A, this volume).
The data in 10 State reports have been digitized from field
maps to create unified and spatially consistent coal exploration
drill-hole datasets for each of the States (chapters B-K, this
volume). Data for Louisiana include a geologic map of the
State with drill-hole coverage (fig. E1), a stratigraphic column
(fig. E2), a list of data attributes and explanations of the data
format (table E1), a list of comments found in the data and
descriptions of them (table E2), a list of parishes and the
number of drill holes for each parish (table E3), and tabulated
data in spreadsheet format (see appendix E1).

Methods

Hardcopy Phillips exploration maps, in Louisiana North
1927 state coordinate plane projection, were digitized into a
geographic information systems using ArcMap™ software
from the Environmental Systems Research Institute, Inc.
(ESRI). Roads and parish boundaries served as reference
points to georeference scanned maps. Shapefile attribute
values were populated with data from drill-hole locations in
18 parishes in northern Louisiana (table E3). The attribute
table for each point (table E1) contains basic identification
and location references along with depth and thickness
data for each coal bed. Changes to the original data did not
occur during the digitizing process in order to maintain the
integrity of the dataset. Comments were added to the attribute
table to indicate any discrepencies or additional information
(table E2). After the digitizing was completed, the dataset was
projected into a North American Datum of 1983 geographic
coordinate system to facilitate combining this dataset with

similar Phillips datasets published by the USGS for other
States. The shapefile data were exported to a spreadsheet (see
appendix E1).

Generalized Coal Geology of Northern
Louisiana

In northern Louisiana, major coal (lignite)-bearing
intervals are in the Tertiary Wilcox Group consisting of
interbedded sandstone, siltstone, claystone, coal, and
limestone (Nilsson, 1984; Warwick and others, 2008, and
fig. E2). During the early Cenozoic, peat mires associated
with fluvial and deltaic deposits developed across the
northern margin of the basin (McIntosh and others, 2010).
These peat mires, which are now coal beds, were stacked on
a progradational fluvial-deltaic plain and influenced by the
positive structural elements of the uplifts in the northeast
and the west (Hackley and others, 2007). Lignite coal in the
Wilcox Group occurs at depths of 200 feet or less from the
surface and, on average, contains 0.81 percent sulfur, 10.72
percent ash, 27.08 percent volatile matter, and 27.09 percent
fixed carbon (Louisiana Geological Survey, 2000).

Data

The northern Louisiana drill-hole dataset contains data on
shallow lignite in the Gulf Coast region (fig. E1). Probed depth
data for 2,014 drill holes (out of 2,910) had an average depth
of 274 feet with a maximum depth of 325 feet. Red River
Parish had the densest coverage with 616 drill holes. Bienville
Parish also had dense coverage with 532 drill holes. Due to the
generalized nature of the original highway maps that contained
the drill-hole information and the process of georeferencing
these maps to a new base layer, we expect the location error to
be +£0.25 miles.
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Table E1. Attribute titles and data descriptions and formats for the northern Louisiana drill-hole dataset.

Attribute title Data description and format
DRILL_HOLE NAME Two-letter parish code followed by drill-hole number.
PARISH Name of parish in which drill hole is located.
ELEVATION Elevation above sea level in feet.
DEPTH_TOT Total depth of drill hole in feet.
DEPTH PROB Depth of geophysical probe measurement in feet.
LAT Latitudinal decimal degree location values given to 8 decimal places.
LONG Longitudinal decimal degree location values given to 8 decimal places.
COMMENT Additional information regarding the entire drill hole.
X C Thickness of coal for bed number X in feet.
X CpP Thickness of coal and partings combined for bed number X in feet.
X DEPTH Top depth of bed number X in feet.
X BED A number or letter assigned to different coal beds of the same drill hole, which are not correlated through-
out the dataset.
X COMMENT Additional information regarding coal bed X.
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Table E2. Explanation of comments used to describe the northern Louisiana drill-hole dataset (J.A. Luppens, U.S. Geological Survey,

written commun., 2009).

Northern Louisiana

E3

Symbol/Comment

Description

?

+

CORED

DH

DUPLICATE DH NAME

I

INACCURATE LOCATION
NC

NO DATA RECORDED

NO DENSITY CURVE

NO ELEVATION RECORDED
NO E-LOG

NO LOG

NO PROBE DEPTH RE-
CORDED

NP
NSL

OTC

OX

PI

POOR

PUNKY LIGNITE
SPLIT

VI

WEATHERED
WO

Questionable data/information.
More coal than the amount that was recorded could be expected.

Indicating that the drill hole was cored.

Abbreviation for “drill hole.”

The drill-hole name was used for two different locations on the original coal exploration maps.
Abbreviation for inferior. Subjective term used to describe poor coal quality.

Original coal exploration maps could not be accurately georeferenced due to insufficient reference points.

Drill-hole location accuracy may be greater than 0.25 miles.
Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
No data was recorded on original coal exploration maps for this drill hole.
No geophysical denisty data was recorded during exploration.
No ground elevation information was recorded on the original coal exploration maps for this drill hole.
No geophysical logging was completed for this drill hole.
No geophysical logging was completed for this drill hole.
No probe depth information was recorded on original coal exploration maps for this drill hole.

Abbreviation for “not probed.” Geophysical logging never occurred at this location.
Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data was recorded.

Notation is on the original coal exploration maps and is listed either by itself under the drill-hole name
and elevation or it is listed with a depth range (example: OTC (0-128”)). No information about the
definition of this notation is listed on any of the Phillips coal exploration maps or drilling logs. The
meaning of the notation is unknown.

Abbreviation for “oxidized” or “oxidation.”

Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.
A subjective term used to describe coal of poor quality.

Describing a poor quality lignite.

Comment was written next to coal beds that may contain a layer of high ash partings.

Abbreviation for “very inferior.” Subjective term used to describe coal of a very low quality.

Used to describe coal that has been altered by chemical or physical means.

Abbreviation for “washout.” Occurs when a friable layer of material is eroded in the bore hole and the
well diameter is enlarged.
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Table E3. Louisiana parishes and the number of drill holes by

parish.
Parish Number of drill holes
Bienville 532
Bossier 92
Caddo 143
Caldwell 31
Claiborne 177
De Soto 379
East Carroll 40
Franklin 75
Lincoln 100
Morehouse 56
Natchitoches 139
Ouachita 70
Red River 616
Richland 143
Sabine 41
Union 67
Webster 93
West Carroll 116

Total 2,910
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Figure E1. Map of northern Louisiana showing generalized geology overlaid with drill-hole locations.
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Shallow Coal Exploration Drill-Hole Data, Mississippi

By Matthew D. Merrill, Peter D. Warwick, and Christopher R. Burr

Introduction

Coal exploration drill-hole data from 2,789 wells
drilled in Mississippi between 1975 and 1976 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are pro-
vided in an accompanying spreadsheet. The data are part of
a larger dataset donated to the U.S. Geological Survey by the
North American Coal Corporation, which purchased Phillips
assets in 2001 (see chapter A, this volume). The data in 10
State reports have been digitized from field maps to create uni-
fied and spatially consistent coal exploration drill-hole datasets
for each of the States (chapters B—K, this volume). Data for
Mississippi include a map of the State showing areas with
drill-hole coverage (fig. F1), a list of data attributes and expla-
nations of the data format (table F1), a list of comments found
in the data and descriptions of them (table F2), a list of coun-
ties and the number of drill holes for each county (table F3),
and tabulated data in spreadsheet format (see appendix F1).

Methods

Annotated field and county highway maps from Phillips,
at scales from 1:62,500 to 1:100,000, were utilized to display
the original data. Drill-hole locations in Mississippi 1927 State
coordinate plane projection were digitized from hardcopy
maps into a geographic information system using ArcMap™
software from the Environmental Systems Research Institute,
Inc. (ESRI). Fiducial marks and county boundaries served as
reference points. Maps were scanned and georeferenced; drill-
hole locations were digitized, and shapefile attribute values
were populated with data from the maps. Once the digitizing
of the maps was complete, the spatial data were then projected
into a North American Datum of 1983 geographic coordinate
system in order to standardize all of the Phillips datasets into
a common projection. The shapefile data were exported to a
spreadsheet (see appendix F1).

Generalized Coal Geology of
Mississippi

This dataset explores resources in the Gulf Coast coal
region of Mississippi (fig. F2). Coal-bearing strata in this
region includes the Claiborne Group (Cockfield, Cook
Mountain, Kosciusko, and Meridan Sand Formations), Wilcox
Group (Hatchetigbee, Tuscahoma, and Nanafalia Formations),
and the Midway Group (Naheola Formations) (Warwick and
others, 1997).

Data

The Mississippi data provide drill-hole coverage in
eastern Mississippi (fig. F1). Location error, due to the
reduced resolution and generalized nature of highway maps,
is expected to be +£0.25 miles. Shapefile attributes include all
original raw data from the Phillips coal drill-hole location
maps (table F1). The shapefile was exported to a spreadsheet
(see appendix F1).
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Appendix F1
The Mississippi coal exploration drill-hole dataset in

spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/F1-MS.xls.

Table F1. Attribute titles and data descriptions and formats for the Mississippi coal exploration drill-hole dataset.

Attribute title Data description and format
DRILL-HOLE NAME A one- or two-letter county code followed by the drill-hole number.
COUNTY County where the drill hole is located.

ELEVATION Elevation above sea level in feet.

LATITUDE Decimal degree location values given to 4 decimal places.

LONGITUDE Decimal degree location values given to 4 decimal places.

X C Thickness of coal for bed number X in decimal feet.

X_CP Thickness of coal and partings combined for bed number X in decimal feet.
X_DEPTH Top depth of bed number X in feet.

COMMENT Additional information regarding the drill hole.

Table F2. Explanation of comments used to describe the Mississippi drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written
commun., 2009).

Symbol/Comment Description

Good Coal Comment was listed on the original coal exploration maps, but no coal data were recorded. The exact
meaning is not clear, but the comment seems to indicate that coal was encountered during exploration
and that it was of either a good quality or quantity.

NC Abbreviation for “no coal.” No coal was found during exploration for this drill hole.

NSL Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data were recorded.

NP Abbreviation for “not probed.” Geophysical logging never occurred at this location.
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Mississippi F3

Table F3. Mississippi counties and the number of drill holes by

county.
County Number of drill holes
Attala 79
Benton 94
Calhoun 259
Choctaw 282
Grenada 29
Holmes 241
Kemper 326
Lafayette 234
Lauderdale 192
Leake 46
Madison 54
Neshoba 173
Newton 12
Pontotoc 16
Tallahatchie 86
Webster 323
Winston 298
Yazoo 45

Total 2,789
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Map of Mississippi showing locations of areas with drill holes.
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Shallow Coal Exploration Drill-Hole Data, Southeastern

Missouri

By Brett J. Valentine, Krystina R. Scott-Sanchez, Christina A. DeVera, and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 1,049 wells in
southeastern Missouri drilled between 1976 and 1978 by
Phillips Coal Company, a division of Phillips Petroleum
Company (Phillips), are discussed in this chapter, and the data
are provided in an accompanying spreadsheet. The data are
part of a larger dataset donated to the U.S. Geological Survey
(USGS) by the North American Coal Corporation, which
purchased Phillips assets in 2001 (see chapter A, this volume).
The data in these reports have been digitized from field maps
to create unified and spatially consistent coal exploration
drill-hole datasets for each of the States (chapters B-K, this
volume). Data for southeastern Missouri include a geologic
map of the State with drill-hole coverage (fig. G1), a list of
data attributes and explanations of the data format (table G1),
a list of comments found in the data and descriptions of them
(table G2), a list of counties and the number of drill holes
for each county (table G3), and tabulated data in spreadsheet
format (see appendix G1).

Methods

Hardcopy Phillips exploration maps, in Missouri East
1927 State coordinate plane projection, were scanned and
georeferenced into a geographic information system (GIS)
using ArcMap™ software from the Environmental Systems
Research Institute, Inc. (ESRI). Drill-hole locations were then
digitized into the GIS, and all coal data were recorded into
an attribute table for each drill-hole point. Each data point is
uniquely labeled with a two-letter county code followed by
a numeral. The attribute table for each point contains basic
site information and location references along with informa-
tion on the coal beds found during exploration (table G1). For
example, drill-hole locations where coal was found will have
beds numbered sequentially (that is, 1,2,3...15), followed by
thickness of the coal bed (1_C), thickness of coal and part-
ings (1_CP), depth to the top of the bed (1_DEPTH), a bed
regional name (1_BED), and any comments about quality or
other information in regard to the coal bed (1_COMMENTS)

(table G2). All of the depth and thickness measurements are
measured in decimal feet. Comments have been added by
USGS staff if there were problems or uncertainties during
compiling or if any additional information on the maps needed
to be described. Once the digitizing of the maps was complete,
the spatial data were then projected into a North American
Datum of 1983 geographic coordinate system in order to stan-
dardize all the Phillips datasets into a common projection. The
shapefile data were exported to a spreadsheet (see appendix
G1).

Generalized Coal Geology of
Southeastern Missouri

The surface geology of southeastern Missouri is domi-
nated by Quaternary aged alluvial sediments, with Tertiary and
Upper Cretaceous outcrops that extend to the northeast out of
Arkansas with Ordovician bedrock bounding the Gulf Coast
sediments to the northwest (fig. G1). The major coal-bearing
formations of this region are of Tertiary Age and are separated
into the Wilcox, Claiborne, and Jackson Groups that formed in
a cyclic nearshore deltaic environment (fig. G2). Most of the
coal beds form lenses that have limited areal extent, making it
difficult to correlate beds across the region (Oman, 1986).

Data

The southeastern Missouri coal exploration drill-hole
dataset contains information on coals in seven counties within
the Gulf Coast (fig. G1, table G3). Of the 1,049 drill holes,
593 drill holes are noted as no coal found during exploration,
161 drill holes are listed as “no significant lignite” (NSL),
and the remaining 278 drill-hole locations record coal-bed
penetrations. Exploration depth ranged from a minimum of 42
feet to a maximum exploration depth of 297 feet. Due to the
generalized nature of the original highway maps that contained
the drill-hole information and the process of georeferencing
these maps to a new base layer, location error is expected to be
+0.25 miles.
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Appendix G1

Stoeser, D.B., Green, G.N., Morath, L.C., Heran, W.D., The Southeastern Missouri coal exploration drill-hole
Wilson, A.B., Moore, D.W., and Van Gosen, B.S., 2005, dataset in spreadsheet format is available at pubs.usgs.gov/
Preliminary integrated geologic map databases for the 0f/2011/1261/Appendices/G1-MO xls.

United States central States—Montana, WWyoming,
Colorado, New Mexico, Kansas, Oklahoma, Texas,
Missouri, Arkansas, and Louisiana: U.S. Geological Survey
Open-File Report 2005-1351, version 1.0.

Table G1. Attribute titles and data descriptions and formats for the southeastern Missouri drill-hole dataset.

Attribute title Data description and format
DRILL HOLE NAME Two-letter county code followed by drill-hole number.
COUNTY County where the drill hole is located.
ELEVATION Elevation above sea level in feet.
DEPTH TOTAL Depth of drill hole in feet.
DEPTH_PROBED Depth of geophysical probe measurement in feet.
LATITUDE Decimal degree location values given to 4 decimal places.
LONGITUDE Decimal degree location values given to 4 decimal places.
COMMENT Additional information regarding the entire drill hole.
X C Thickness of coal for bed number X in feet.
X_CP Thickness of coal and partings combined for bed number X in feet.
X_DEPTH Top depth of bed number X in feet.
X_BED Regional name for coal bed X.

X_COMMENT Additional information regarding coal bed X.



http://pubs.usgs.gov/of/1997/of97-172/
../Appendices/G1-MO.xls
../Appendices/G1-MO.xls

Southeastern Missouri G3

Table G2. Explanation of comments used to describe the southeastern Missouri drill-hole dataset (modified from J.A. Luppens,
U.S. Geological Survey, written commun., 2009).

Comment Description
? Questionable data/information.
CORED Indicating that the drill hole was cored.
DH Abbreviation for “drill hole.”

| Abbreviation for inferior. Subjective term used to describe poor coal quality.

NC Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
NP Abbreviation for “not probed.” Geophysical logging never occurred at this location.
NSL Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the

coal beds were thin (usually less than 2 feet thick) no coal data were recorded.

ODD DH SYMBOL Location symbol on the original coal exploration maps was square. The meaning of the square symbol is
unknown. The majority of drill-hole locations on the Phillips coal exploration maps were marked with
a circle; or if the drill hole was cored, a triangle was used.

Pl Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.

Table G3. Southeastern Missouri counties and the number of
drill holes by county.

County Number of drill holes
Butler 43
Dunklin 198
Mississippi 214
New Madrid 171
Pemiscot 196
Scott 68
Stoddard 159

Total 1,049
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Shallow Coal and Kaolinite Exploration Drill-Hole Data,
North Carolina and South Carolina

By Matthew D. Merrill and Peter D. Warwick

Introduction

Coal and kaolinite exploration drill-hole data from
533 and 200 wells in North Carolina and South Carolina,
respectively, drilled between November 1978 and June 1979
by Phillips Coal Company, a division of Phillips Petroleum
Company (Phillips), are discussed in this chapter, and the
data are provided in accompanying spreadsheets. The data are
part of a larger dataset donated to the U.S. Geological Survey
by the North American Coal Corporation, which purchased
Phillips assets in 2001 (see chapter A, this volume). The
data in 10 State reports have been digitized from field maps
to create unified and spatially consistent coal exploration
drill-hole datasets for each of the States (chapters B-K, this
volume). Data for North Carolina and South Carolina include
maps of each State with drill-hole coverage (figs. H1 and H2),
a list of data attributes and explanations of the data format
(tables H1 and H2), a list of comments found in the data and
definitions of them (tables H3 and H4), a list of counties and
the number of drill holes for each county (tables H5 and H6),
and tabulated data in spreadsheet format (see appendixes H1
and H2).

Methods

Data from drill-hole tabulation sheets completed by
Phillips were entered into spreadsheets. Annotated field and
highway maps from Phillips, generally 1:62,500 to 1:100,000
scale, were utilized to spot check the accuracy of the location
information in the drill-hole tabulation sheets. Spot checks
were made using the appropriate 1927 State coordinate plane
projection source material digitized from hardcopy maps into
a geographic information system (GIS) using ArcMap™ soft-
ware from the Environmental Systems Research Institute, Inc.
(ESRI). Fiducial marks served as reference points. Drill-hole
locations were digitized and compared to the locations of
the points given in the tabulated data sheets. To facilitate
combining this dataset with datasets for other States, the drill-

hole dataset has been reprojected into a North American Datum
of 1983 geographic coordinate system. The shapefile data were
exported to a spreadsheet (see appendixes H1 and H2).

Generalized Coal and Kaolinite
Geology of North Carolina and South
Carolina

Upper Cretaceous units in North Carolina and South
Carolina contain both lignite and kaolinite (fig. H3). In South
Carolina, the Paleocene Sawdust Landing Formation of the
Black Mingo Group contains lignite and kaolinite, and the
Eocene Huber Formation and an unnamed Miocene unit
contain kaolinite (Siesser and others, 1985; Krutak and Beron,
1990; Nystrom and others, 1991; Sohl and Owens, 1991).

Data

The North Carolina and South Carolina data provide drill-
hole coverage for the Atlantic Coastal Plain (figs. HI and H2).
Drill-hole depths range from 10 to 300 feet in North Carolina,
with an average depth of 237 feet, and 50 to 310 feet in South
Carolina, with an average depth of 240 feet. Exploration
data for North Carolina recorded only 14 drill-hole locations
(out of a total of 533 drill holes) with coal information and
8 drill holes that were described as having the occurrence of
kaolinite; exploration in South Carolina yielded only three
locations with coal data (out of a total of 200 drill holes).
Comparisons between digitized highway map points and their
corresponding drill-hole tabulation sheet coordinates indicate
that the drilling team accurately determined their locations
from local topographic maps; therefore, there are no spatial
errors associated with the creation of this dataset. Shapefile
attributes include all original raw data with the exception of
the land owner information (tables H1 and H2). The shapefile
was exported to spreadsheets (see appendixes H1 and H2).
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Appendix H1

The North Carolina coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/H1-NC.xls.

Appendix H2

The South Carolina coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/

Appendices/H2-SC.xls.

Attribute titles and data descriptions and formats for the North Carolina coal and kaolinite exploration drill-hole dataset.

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH PROBED

Elevation above sea level in feet.
Depth of drill hole in feet.

Two-letter county code followed by drill-hole number.
County where the drill hole is located.

Depth of geophysical probe measurement in feet.

LATITUDE Decimal degree location values given to 4 decimal places.

LONGITUDE Decimal degree location values given to 4 decimal places.

X C Thickness of coal for bed number X in decimal feet.

X CP Thickness of coal and partings combined for bed number X in decimal feet.
X DEPTH Top depth of bed number X in feet.

K_THICKNESS Thickness of kaolinite for bed number X in decimal feet.

K _DEPTH Depth of kaolinite for bed number X in feet.

COMMENT Additional information regarding the drill hole.
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North Carolina and South Carolina

Table H2. Attribute titles and data descriptions and formats for the South Carolina coal and kaolinite exploration drill-hole dataset.

H3

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH_PROBED
LATITUDE
LONGITUDE

X C

X_CP

X_DEPTH
COMMENT

Two-letter count code followed by drill-hole number.
County where the drill hole is located.

Elevation above sea level in feet.

Depth of drill hole in feet.

Depth of geophysical probe measurement in feet.
Decimal degree location values given to 4 decimal places.
Decimal degree location values given to 4 decimal places.
Thickness of coal for bed number X in decimal feet.
Thickness of coal and partings combined for bed number X in decimal feet.
Top depth of bed number X in feet.

Additional information regarding the drill hole.

Table H3. Explanation of comments used to describe the North Carolina drill-hole dataset (modified from J.A. Luppens,
U.S. Geological Survey, written commun., 2009).

Symbol/Comment

Description

?

HUNG PROBE (150°)

KAOLINITE CORED

NC
NK

NO ELEVATION RECORDED

NP
NSL

POOR

Questionable data/information.

During exploration the geophysical logging instrument were stuck in the drill hole at 150 feet. Due to this

issue no geophysical data were recovered for this drill hole.

During exploration a kaolinte deposit was encountered and a core sample was taken. The depth of the
core is listed in the comment section after the notation.

Abbreviation for “no coal.” No coal was found during exploration for this drill hole.

Abbreviation for “no kaolinite.” No kaolinite was found during exploration for this drill hole.

No ground elevation information was recorded on the original coal exploration maps for this drill hole.
Abbreviation for “not probed.” Geophysical logging never occurred at this location.

Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data were recorded.

A subjective term used to describe coal of poor quality.

Table H4. Explanation of comments used to describe the South Carolina drill-hole dataset (modified from J.A. Luppens,
U.S. Geological Survey, written commun., 2009).

Symbol/Comment

Description

NC
NSL

POOR

Abbreviation for “no coal.” No coal was found during exploration for this drill hole.

Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data were recorded.

A subjective term used to describe coal of poor quality.
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Table H5. North Carolina counties and the number of drill holes Table H6. South Carolina counties and the number of drill holes

by county. by county.
County Number of drill holes County Number of drill holes

Bladen 33 Berkely 27
Cumberland 24 Clarendon 75
Greene 38 Darlington 15
Harnett 4 Florence 8
Hoke 11 Lee

Johnston 23 Sumter 27
Lenoir 24 Williamsburg 39
Pitt 47 Total 200
Robeson 69

Sampson 99

Wayne 161

Total 533
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Shallow Coal Exploration Drill-Hole Data, Western

Tennessee

By Krystina R. Scott-Sanchez, Brett J. Valentine, and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 2,390 wells
covering 18 counties in western Tennessee drilled between
1970 and 1977 by Phillips Coal Company, a division of
Phillips Petroleum Company (Phillips), are discussed in this
chapter, and the data are provided in an accompanying spread-
sheet. The data are part of a nationwide dataset donated to the
U.S. Geological Survey (USGS) by the North American Coal
Corporation in 2001 (see chapter A, this volume). The data
were digitized from field maps to create unified and spatially
consistent coal exploration drill-hole datasets for each of the
States in the donation (chapters B-K, this volume). Data for
western Tennessee include a geologic map of the State with
drill-hole coverage (fig. I1), a list of data attributes and expla-
nations of the data format (table I1), a list of comments found
in the data and their explanations (table 12), a list of counties
and the number of drill holes for each county (table 13), and
tabulated data in spreadsheet format (see appendix I1).

Methods

Hardcopy Phillips exploration maps, in western
Tennessee 1927 State coordinate plane projection, were
scanned and digitized into a geographic information system
(GIS) using ArcMap™ software from the Environmental
Systems Research Institute, Inc. (ESRI). Roads and county
boundaries served as reference points to georeference the
scanned exploration maps. Coal data attributes (table I1) were
populated using the information contained on the exploration
maps. Comments have been added by USGS staff if there were
problems or uncertainties during compiling or if any additional
information on the maps needed to be described (table 12). The
dataset was projected into a North American Datum of 1983
geographic coordinate system to facilitate combining the data-
set with similar Phillips datasets published by the USGS for
other States. The data attributes were exported from the GIS to
a spreadsheet (see appendix I1).

Generalized Coal Geology of Western
Tennessee

Western Tennessee (fig. 11) is part of the Mississippi
Embayment structure (fig. 12), which is a syncline filled
with several thousands of feet of Upper Cretaceous to Upper
Eocene marine and deltaic sediments locally overlain by
Pliocene and Quaternary fluvial deposits of the Mississippi
River (Cox and Van Arsdale, 2002). Lignite beds and lignitic
clays occur as discontinuous lenses in sediments of the
Paleogene Wilcox Group, Claiborne Group, Jackson Forma-
tion, and less frequently in the Upper Cretaceous McNairy
Formation (fig. 13) (Hackley and others, 2006; Parks, 1981).
These lignite deposits are part of the Gulf Coastal Plain Coal
Province (Hackley and others, 2006).

Data

The western Tennessee drill-hole dataset contains coal
exploration information for 2,390 drill-hole locations within
18 counties in the Gulf Coast region. Geophysical instru-
ments were used on a total of 419 drill holes with probe depths
ranging from 63 to 300 feet, while the remaining 1,971 drill
holes were assigned a probed depth value of 0 feet due to
unrecorded probe depths on the original maps. The densest
drill-hole coverage is found in the center of western Tennessee
in Lauderdale, Dyer, Crockett, and Gibson Counties, which
include 40 percent of the total data (table 13). Due to the gen-
eralized nature of the original highway maps that contained
the drill-hole information and the process of georeferencing
these maps to a new base layer, we expect the location error to
be £0.25 mile.
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Appendix I1

The western Tennessee coal exploration drill-hole
dataset in spreadsheet format is available at pubs.usgs.gov/
0f/2011/1261/Appendices/I11-TN.xIs.

Table I1. Attribute titles and data descriptions and formats for the western Tennessee drill-hole dataset.

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION

DEPTH TOTAL
DEPTH_PROBED

Depth of drill hole in feet.

Elevation above sea level in feet.

Two-letter county code followed by drill-hole number.
The county where the drill hole was located.

Depth of geophysical probe measurement in feet.

LATITUDE Decimal degree location values given to 4 decimal places.

LONGITUDE Decimal degree location values given to 4 decimal places.

COMMENT Additional information regarding the entire drill hole.

X C Thickness of coal for bed number X in decimal feet.

X CP Thickness of coal and partings combined for bed number X in decimal feet.

X _DEPTH Top depth of bed number X in feet.

X BED A number or letter assigned to different coal beds of the same drill hole, which is not correlated through-
out the dataset.

X_COMMENT Additional information regarding coal bed X.
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Table I12. Explanation of comments used to describe the western Tennessee drill-hole dataset (J.A. Luppens, U.S. Geological Survey,

written communication, 2009).

Comment Explanation
BED DEPTH NOT RECORDED No coal-bed depth information was recorded for this coal bed.
I Abbreviation for inferior. Subjective term used to describe poor coal quality.
NC Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
NC/CLAY No coal was found during exploration, but a kaolinitic clay deposit was found during drilling.
NO DATA RECORDED No data were recorded on original coal exploration maps for this drill hole.
NO ELEVATION RECORDED No ground elevation information was recorded on the original coal exploration maps for this drill hole.
NP Abbreviation for “not probed.” Geophysical logging never occurred at this location.
Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
NSL coal beds were thin (usually less than 2 feet thick) no coal data were recorded.
PI Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.

Table I3. Western Tennessee counties and the number of drill
holes by county.

County

Number of drill holes

Benton
Chester
Crocket
Carroll
Dyer
Fayette
Gibson
Hardeman
Haywood
Henry
Lauderdale
Lake
Madison
Mississippi
Obion
Shelby
Tipton
Weakley
Total

1
9
124

208
122
144
204
181
100
501

39

42

267

54
170
219

2,390
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Shallow Coal Exploration Drill-Hole Data, Northeast Texas

By Rachel M. Gesserman, Matthew D. Merrill, and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 8,010 wells in
northeast Texas drilled between 1977 and 1982 by Phillips
Coal Company, a division of Phillips Petroleum Company
(Phillips), are discussed in this chapter, and the data are
provided in an accompanying spreadsheet. The data are part
of a larger dataset donated to the U.S. Geological Survey
(USGS) by the North American Coal Corporation, which
purchased Phillips assets in 2001 (see chapter A, this volume).
The data in 10 State reports have been digitized from field
maps to create unified and spatially consistent coal explora-
tion drill-hole datasets for each of the States in the donation
(chapters B-K, this volume). Data for northeast Texas include
a geologic map of the State with drill-hole coverage (fig. J1),
a list of data attributes and explanations of the data format
(table J1), a list of comments found in the data and descrip-
tions of them (table J2), a list of counties and the number of
drill holes for each county (table J3), and tabulated data in
spreadsheet format (see appendix J1).

Methods

Hardcopy Phillips exploration maps, in Texas North
Central 1927 State coordinate plane projection, were digi-
tized into a geographic information system using ArcMap™
software from the Environmental Systems Research Institute,
Inc. (ESRI). Roads and county boundaries served as refer-
ence points to georeference scanned maps. Shapefile attribute
values were populated with data from drill-hole locations
in 16 counties in northeast Texas (fig. J1, table J3). All raw
data from the Phillips maps were entered into the shapefile
attributes, as well as various comments, abbreviations, and
symbols that were used to denote information about the drilled
wells (table J1 and table J2). Some changes to the original data
were made to maintain uniformity throughout the digitized
maps. The dataset was projected into a North American Datum
of 1983 geographic coordinate system to facilitate combin-
ing the dataset with similar Phillips datasets published by
the USGS for other States. The shapefile was exported to a
spreadsheet (see appendix J1).

Generalized Coal Geology of Northeast
Texas

The undivided Paleocene to Eocene Wilcox Group crops
out in northeast Texas and is overlain by the Eocene Claiborne
Group in the East Texas Basin (Warwick and others, 2002).
Correlations between these geologic units in other parts of
Texas and Louisiana can be seen in figure J3. Structurally,
the Mount Enterprise Fault Zone extends to southern Panola
County (fig. J2) and divides the study area into westward
dipping strata north of the fault zone and steeper, southward
dipping strata south of the fault zone (Kaiser, 1990). To the
east in the Sabine Uplift area (fig. J2), Wilcox sediment that
was derived from the Ouachita Mountains of Oklahoma
and Arkansas is represented in a progradational deltaic
depositional system in the lower parts of the group, while the
upper Wilcox sediments are characteristic of aggradational
fluvial sedimentation (Kaiser, 1990). Lignite occurs through-
out the Wilcox Group, but in Texas it is most commonly found
in the upper two-thirds of the formation (Kaiser and others,
1980). In Louisiana, lignite is most commonly found in the
lower Wilcox (Warwick and others, 2008).

The Claiborne Group represents a cycle of marine trans-
gressions and regressions, marked by alternating marine clays
and silts with nonmarine, nearshore blanket sands (Eargle,
1968). Surficial formations in the Claiborne Group include the
Carrizo Sand, Reklaw Formation, Queen City Sand, Weches
Formation, and Sparta Sand (Warwick and others, 2002)

(fig. J2).

Data

The northeast Texas drill-hole dataset contains coal
exploration information for 8,010 drill-hole locations in
16 counties in the Gulf Coast region (fig. J1, table J3).
Geophysical instruments were used to log a total of 6,836
drill holes and had depths ranging from 54 to 1,000 feet with
an average depth of 259 feet. The remaining 1,174 drill holes
did not have any probe depth information and were assigned a
value of O feet. For drill holes that had coal data, the average
thickness range of beds, including partings, was 2.04 feet.
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The densest drill-hole coverage is found in Hopkins, Rusk,
and Harrison Counties, which contain 66 percent of the data
plotted. Location error is expected to be +0.25 mile due to
the generalized nature of the original maps and the process of
georeferencing a new base layer.
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Northeast Texas J3

Table J1. Attribute titles and data descriptions and formats for the northeast Texas drill-hole dataset.

Attribute title

Data description and format

DRILL-HOLE NAME
COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH_PROBED
LATITUDE
LONGITUDE
COMMENT

X_C

X_CP

X_DEPTH
X_BED

X_COMMENT

County code followed by drill-hole number.

County where the drill hole is located.

Elevation above sea level in feet.

Depth of drill hole in feet.

Depth of geophysical probe measurement in feet.
Decimal degree location values given to 4 decimal places.
Decimal degree location values given to 4 decimal places.
Additional information regarding the entire drill hole.
Thickness of coal for bed number X in decimal feet.
Thickness of coal and partings combined for bed number X in decimal feet.
Top depth of bed number X in feet.

A number or letter assigned to different coal beds of the same drill hole, which is not correlated through-
out the dataset.

Additional information regarding coal bed X.

Table J2.  Explanation of comments used to describe the northeast Texas drill-hole dataset (J.A. Luppens, U.S. Geological Survey,

written commun., 2009).

Symbol/Comment

Description

A+ 0

\%

BAD LOG

BED DEPTH NOT RECORDED
BOTTOMED IN COAL

Cc

C (after the drill-hole name)
CADY

CARBY

CM

CORE SYMBOL
CORED

Notation is on the original coal exploration maps and is listed under the drill-hole name and elevation,
with no coal data recorded. No information about the definition of this notation is listed on any of
the Phillips coal exploration maps or drilling logs. The meaning of the notation is unknown.

Questionable data/information.

More coal than the amount that was recorded could be expected.
Less than.

Greater than.

Found at the end of a drill-hole name if the name had already been used for another location in the
dataset. This symbol was added after digitizing in order to give each drill hole a unique drill-hole
name.

Indicates a problem with the geophysical log instrument during exploration.
No coal-bed depth information was recorded for this coal bed.
Terminated drilling in a coal bed. Coal extends deeper than the depth explored.

Found in the comment section of a coal bed, meaning carbonaceous. The coal bed was described to
contain a high ash content.

Found at the end of the drill-hole name representing that the drill hole was cored.

This comment is written on the original coal exploration maps and the meaning is unknown. It could
be a misspelling of “CARBY”, which describes carbonaceous material.

Describing that the coal bed is “carbonaceous” and that it contains a high ash content.
Abbreviation for “carbonaceous material.” The coal was described to contain a high ash content.
Triangle shaped drill-hole symbol meaning the drill hole was cored.

Indicating that the drill hole was cored.
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Table J2.  Explanation of comments used to describe the northeast Texas drill-hole dataset (J.A. Luppens, U.S. Geological Survey,
written commun., 2009). —Continued

Symbol/Comment

Description

DH
DO

DUPLICATE DH

DUPLICATE DH NAME
H.S.

HOLE BOTTOMED IN LIGNITE

|

ILLEGIBLE DH NAME
NC

NL

NO COAL

NO DATA

NO E-LOG

NO LOG

NP

NSL

OX
P
PBOTTOM

Pl

POOR
POOR LOG
POOR TOP
PW

RD (after the drill-hole name)

SAND

TD IN COAL

TRI

TRIANGLE

TWO DH NAMES

VD

VERY POOR
VP

Abbreviation for “drill hole.”

Abbreviation for “depth of oxidation.” The depth of the contact between weathered and unweathered
material.

Information on the original maps show two drill holes in two separate locations with the same data. It
is unclear which location is correct for the data listed.

The drill-hole name was used for two different locations on the original coal exploration maps.

Abbreviation for “hard streak.” Indicates beds of cemented limestone or sandstone that were used as
marker beds.

Drilling was terminated in lignite. Coal extends deeper than the depth explored.

Abbreviation for “inferior.” Subjective term used to describe poor coal quality.

The drill-hole name was not legible on the original coal exploration maps and may not be correct.
Abbreviation for “no coal.” No coal was found during exploration for this drill hole.
Abbreviation for “no lignite.” No lignite was found during exploration for this drill hole.

No coal was found during exploration for this drill hole.

No data were recorded on the original coal exploration maps for this drill hole.

No geophysical logging was completed for this drill hole.

No geophysical logging was completed for this drill hole.

Abbreviation for “not probed.” Geophysical logging never occurred at this location.

Abbreviation for “no significant lignite.” Coal may have been found during exploration but because
the coal beds were thin (usually less than 2 feet. thick) no coal data were recorded.

Abbreviation for “oxidized” or “oxidation.”
Abbreviation for “poor.” A subjective term used to describe a low-quality coal.

The coal quality at the bottom of the coal bed was found to be poor. Coal quality in the bed decreased
with depth.

Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.
A subjective term used to describe coal of poor quality.

Indicates an issue with the geophysical log instrument during exploration.

Poor coal quality on the top section of the coal bed. Quality improved with depth in the coal bed.

Abbreviation for “poor weathered.” A subjective term used to describe coal of a poor quality that has
been altered by chemical or physical means.

Abbreviation for “re-drill.” Was used when a location had to be re-explored either due to problems
with the first drill hole at the location or in some cases the location was re-drilled to explore deeper
strata.

A layer of sand was encountered during exploration.

Terminated drilling in a coal bed. Coal extends deeper than the depth explored.
Abbreviation for “triangle.” Signifies that the drill hole/coal bed was cored.
Signifies that the drill hole/coal bed was cored.

Drill-hole location had two names. The first name listed was used as the drill-hole name and the sec-
ond name is listed in the comment section.

Notation was written next to a coal bed on the original coal exploration maps. The meaning of the
comment is unknown. Could be a misspelling of “VP.”

Subjective term used to describe coal of a very low quality.
Abbreviation for “very poor.” Subjective term used to describe coal of a very low quality.
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Explanation of comments used to describe the northeast Texas drill-hole dataset (J.A. Luppens, U.S. Geological Survey,
written commun., 2009). —Continued

Symbol/Comment

Description

VPW Abbreviation for “very poor, weathered.” A subjective term used to describe coal of a poor quality that
has been altered by chemical or physical means.
w Abbreviation for “weathered.” Used to describe coal that has been altered by chemical or physical
means.
WEATHERED Used to describe coal that has been altered by chemical or physical means.
Table J3. Northeast Texas counties and the number of drill

holes by county.

County

Number of drill holes

Bowie
Camp
Franklin
Harrison
Hopkins
Marion
Morris
Panola
Rains
Red River
Rusk
Shelby
Titus
Upshur
Van Zandt
Wood
Total

389
15
205
1,207
2,419
94

2

535
165
69
1,676
102

165
140
824

8,010
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Figure J1. Geology of northeast Texas with drill-hole locations (Stoeser and others, 2005).
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Shallow Coal Exploration Drill-Hole Data, South and East-

Central Texas

By Brett J. Valentine, Matthew D. Merrill, Celeste D. Lohr, and Peter D. Warwick

Introduction

Coal exploration drill-hole data from 3,825 wells in
southern to east-central Texas drilled between 1975 and 1984
by Phillips Coal Company, a division of Phillips Petroleum
Company (Phillips), are discussed in this chapter, and the data
are provided in an accompanying spreadsheet. The data are
part of a larger dataset donated to the U.S. Geological Survey
(USGS) by the North American Coal Corporation, which
purchased Phillips assets in 2001 (see chapter A, this volume).
The data in 10 State reports have been digitized from field
maps to create unified and spatially consistent coal explora-
tion drill-hole datasets for each of the States included in the
donation (chapters B-K, this volume). The drill-hole data for
Texas have been divided into three coal exploration drill-hole
datasets: northeast Texas, south Texas, and east-central Texas.
Included in this report chapter are maps of major coal-bearing
formations in south Texas and east-central Texas overlaid with
drill-hole locations (figs. K1, K2), a list of data attributes and
explanations of the data format (table K1), a list of com-
ments found in the data and their descriptions (table K2), a
list of counties and the number of drill holes for each county
(tables K3, K4), and two electronic files in spreadsheet format
with tabulated data for south Texas and east-central Texas (see
appendixes K1 and K2). Information for northeast Texas can
be found in chapter J of this open-file report.

Methods

Hardcopy Phillips exploration maps, in Texas central,
south-central, and south 1927 State coordinate plane
projection, were scanned and georeferenced into a geographic
information system (GIS) using ArcMap™ software from the
Environmental Systems Research Institute, Inc. (ESRI). Drill-
hole locations were then digitized in the GIS, and coal data
were recorded in an attribute table (table K1) for each drill-
hole point. Each data point is uniquely labeled, first identify-
ing the county with one or two letters followed by a numeral.
The drill-hole name listed is the same name presented on the
original maps. Alterations to the name occurred only when text
was illegible on the original maps, or in the case of a duplicate

drill-hole name the letter “b” was added after the number in
the name. The attribute table for each point contains basic site
information and location references along with information
on the coal beds found during exploration (tables K1, K2).
For example, drill-hole points where coal was found will have
the beds numbered sequentially (for example: 1,2,3...16),
followed by thickness of coal (1_C), thickness of coal and
partings (1_CP), depth to the top of the bed (1 DEPTH), a
bed regional name (1_BED), and any comments about quality
or information in regard to the coal bed (1_COMMENTS).
All of the depth and thickness measurements are measured

in decimal feet. Comments have been added by USGS staff

if there were problems or uncertainties during compiling

or if any additional information on the maps needed to be
described. Once the digitizing of the maps was complete,

the spatial data were then reprojected into a North American
Datum of 1983 geographic coordinate system in order to stan-
dardize all of the Phillips datasets into a common projection.

Generalized Coal Geology of South and
East-Central Texas

South Texas Coal Deposits

The major coal-bearing formations in south Texas are
found in sediments deposited during the Upper Cretaceous and
the Tertiary (fig. K3). Upper Cretaceous coal-bearing strata of
the Olmos Formation (Navarro Group) extend north out of the
Sabinas Basin in Mexico and cross the Rio Grande at Eagle
Pass, Texas, where the Olmos Formation’s extent diminishes
in the northeastern corner of Maverick County (fig. K1). The
Olmos was deposited in a deltaic (fluvial dominated) deposi-
tional system (SanFilipo, 1999).

Coal-bearing formations of the Tertiary age in south
Texas are found in the lower Wilcox, Claiborne, and Jack-
son Groups (fig. K3). Unlike the Olmos Formation, these
Paleogene-aged formations can be found throughout the
Gulf of Mexico Coastal Plain. While the majority of the coal
resources in the Gulf of Mexico Coastal Plain are lignitic,
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coals of the Claiborne Group in south Texas are bituminous,
blocky, and non-banded, resembling cannel and boghead
coals of the bituminous coalfields of the Appalachian basin
and Great Britain (Warwick and Hook, 1995). These coals
formed in a transitional system between a marine-influenced,
sandstone dominated, lower delta plain depositional environ-
ment and a more inland, mudstone, predominately freshwater
deltaic environment (Warwick and Hook, 1995). Lignite
deposits of the lower Wilcox Group and Jackson Group
primarily formed in a barrier bar-strandplain depositional
system, where clastic sediments were trapped as lagoonal
muds up-dip of barrier bars (Kaiser, 1974).

East-Central Texas Coal Deposits

East-central Texas (fig. K2) is dominated with outcrops
of Upper Cretaceous- and Tertiary-aged rocks with younger
Quaternary sediments distributed along drainage systems
of the Colorado, Brazos, and Trinity Rivers. The major
coal-bearing formations within the region are found in the
Wilcox, Claiborne, and Jackson Groups (see fig. K3). The
Wilcox Group is divided into the Hooper, Simsboro, and
Calvert Bluff Formations, which dip to the southeast increas-
ing from 0.5° to 2°, from northeast to southwest (Tewalt and
others, 1983; Tewalt and Jackson, 1991). Coal-bearing strata
of the Wilcox Group formed during progradation of a delta
in the region during the late Paleocene and early Eocene.

The Hooper Formation of the lower Wilcox is character-

ized by multi-stacked, upward coarsening sedimentary

layers including discontinuous lignites that were deposited

as interdistributary peats (Kaiser, 1974). Discontinuously
overlying the Hooper Formation is the Simsboro Formation, a
massive, cross-bedded, quartz and kaolinitic sand that dis-
plays typical fluvial sedimentary structures (Bammel, 1979).
Deposition slowed in the lower Eocene, allowing an extensive
accumulation of thick blanket peats, mainly of marsh (non-
woody) origin, to form at the contact between the Simsboro
and the Calvert Bluffs Formations (fig. K3), with some coals
containing woody material suggesting formation higher in

the deltaic plain (Atlee and others, 1968; Kaiser, 1974). Most
of the lignite of the Calvert Bluff Formation can be found at
the contact with the Simsboro sands and within 200 feet of
the overlying Carrizo Formation (middle Eocene Claiborne
Group), but secondary occurrences are scattered irregularly
throughout (Johnston and Jobling, 1979; Ayers and Kaiser,
1987).

The late Eocene-aged lignite-bearing intervals of the
Yegua Formation (Claiborne Group) and the Manning
Formation (Jackson Group) formed during transgressive—
regressive cycles of deposition, with each cycle containing
sediments from multiple environments (Yancey, 1997). Yancey
(1997) characterized the Yegua-Jackson lignites to be part of a
strand plain system, where peat was deposited near the marine
shoreline, and was preserved as the shoreline migrated over
the accumulated organic material.

Data

South Texas Coal Exploration Drill-Hole Dataset

The south Texas drill-hole dataset contains coal explora-
tion information for 980 drill-hole locations within eight coun-
ties in the Gulf Coast region (fig. K1, table K3). Geophysical
instruments were used on 939 drill holes and had an average
depth of 254 feet, with a maximum depth of 367 feet. The
41 drill holes that did not have any probe depth information
were assigned a depth of 0 within the attribute table. The area
that has the densest coverage with 694 drill holes is along the
margin of Upper Cretaceous- and Paleocene-aged sediments,
extending from Eagle Pass to Bexar County, Texas (fig. K1).
The remainder of the data (286 drill holes), explores Oligo-
cene- to Eocene-aged sediments located along the Rio Grande
from Webb County to Starr County, Texas. Due to the general-
ized nature of the original highway maps that contained the
drill-hole information and the process of georeferencing these
maps to a new base layer, we expect the location error to be
+0.25 mile.

East-Central Texas Coal Exploration Drill-Hole
Dataset

The east-central Texas drill-hole dataset contains coal
exploration information for 2,845 drill-hole locations within
17 counties in the Gulf Coast region (fig. K2, table K4).
Geophysical instruments were used on 2,273 drill holes and
had an average probe depth of 228 feet, with a maximum
depth of 944 feet. The 572 drill-hole points that did not have a
recorded probe depth were given a value of 0 within the attri-
bute table. The drill-hole locations are concentrated in areas
along the Wilcox and lower Claiborne Formation boundaries
shown in figure K2, between Bastrop to Henderson Counties,
and along the Upper Claiborne and Jackson Formation bound-
aries shown in figure K2, between Fayette and Trinity Coun-
ties. Due to the generalized nature of the original highway
maps that contained the drill-hole information and the process
of georeferencing these maps to a new base layer, we expect
the location error to be £0.25 mile.
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The south Texas coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/K1-STX.xls.

Appendix K2

The east-central coal exploration drill-hole dataset in
spreadsheet format is available at pubs.usgs.gov/of/2011/1261/
Appendices/K2-ECTX.xls.
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K4 Shallow Coal Exploration Drill-Hole Data—AL, GA, KY, LA, MS, MO, NC, SC, TN, TX

Table K1. Attribute titles and data descriptions and formats for the south and east-central Texas drill-hole datasets.

Attribute title

Data description and format

DRILL-HOLE NAME

COUNTY
ELEVATION
DEPTH_TOTAL
DEPTH_PROBED
LATITUDE
LONGITUDE
COMMENT

X_C

X_CP

X_DEPTH
X_BED
X_COMMENT

County code followed by drill-hole number. In some cases a county may have both a one-letter and two-
letter code for drill-hole names.

County where the drill hole is located.

Elevation above sea level in feet.

Depth of drill hole in feet.

Depth of geophysical probe measurement in feet.
Decimal degree location values given to 4 decimal places.
Decimal degree location values given to 4 decimal places.
Additional information regarding the entire drill hole.
Thickness of coal for bed number X in decimal feet.
Thickness of coal and partings combined for bed number X in decimal feet.
Top depth of bed number X in feet.

Coal bed regional name for coal bed X.

Additional information regarding coal bed X.

Table K2. Explanation of comments used to describe the south and east-central Texas drill-hole datasets (modified from
J.A. Luppens, U.S. Geological Survey, written commun., 2009).—Continued

Symbol/Comment

Description

N

)

BED DEPTHS NOT RE-
CORDED

BH

BLANK COAL

C (After the drill-hole name)
CARB ZONE

CARBY

CM

CORED

DH

DUPLICATE DH NAME
GAS LEAK

Notation is on the original coal exploration maps and is listed under the drill-hole name and elevation,
with no coal data recorded. No information about the definition of this notation is listed on any of the
Phillips coal exploration maps or drilling logs. The meaning of the notation is unknown.

The letter “A” was written next to the surface elevation on the original maps. May be related to the oc-
currence of a geologic formation or a specific coal bed.

The letter “B” was written next to the surface elevation on the original maps. May be related to the occur-
rence of a geologic formation or a specific coal bed.

Questionable data/information.
More coal than the amount that was recorded could be expected.
Greater than.

Found at the end of a drill-hole name if the name had already been used for another location in the data-
set. This symbol was added after digitizing in order to give each drill hole a unique drill-hole name.

No coal bed depth information was recorded on the original maps for this drill hole.

Abbreviation for “bore hole.”

No data were recorded on the original maps for this location.

Found at the end of the drill-hole name representing that the drill hole was cored.

Describing that the coal bed is “carbonaceous” and that it contains a high ash content.
Describing that the coal bed is “carbonaceous” and that it contains a high ash content.
Abbreviation for “carbonaceous material.” The coal was described to contain a high ash content.
Indicating that the drill hole was cored.

Abbreviation for “drill hole.”

The drill-hole name was used for two different locations on the original coal exploration maps.
Observed natural gas seeping from the drill hole during exploration.
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Table K2. Explanation of comments used to describe the south and east-central Texas drill-hole datasets (modified from
J.A. Luppens, U.S. Geological Survey, written commun., 2009).—Continued

Symbol/Comment

Description

GRAVEL?
HB

HOLE BRIDGED

|

ILLEGIBLE
ILLEGIBLE DEPTH

ILLEGIBLE PROBE DEPTH

INACCURATE LOCATION

INF
NC
NDE

NO COAL

NO DATA RECORDED

NO ELEVATION RECORDED
NO LOG

NO PROBE DEPTH RE-
CORDED

NP
NSL

ODOR

OK

P

PBOTTOM

P.B.

P.T.

Pl
POOR

RD (after the drill-hole name)

SCz

A gravel layer may have been found during exploration.

This comment was written on the original coal exploration maps and the meaning is unknown. Could
possibly be the abbreviation for “hole bridged,” meaning that the drill-hole walls collapsed during
exploration.

The drill-hole walls collapsed during exploration.
Abbreviation for “inferior.” Subjective term used to describe poor coal quality.
Original information on maps was not legible for this drill hole and may not be correct as transcribed.

The coal depth was not legible on the original coal exploration maps and may not be accurate as tran-
scribed.

The probe depth was not legible on the original coal exploration maps and may not be accurate as tran-
scribed.

Original coal exploration maps could not be accurately georeferenced due to insufficient reference points.
Drill-hole location accuracy maybe greater than 0.25 miles.

Abbreviation for “inferior.” Subjective term used to describe low quality coal.
Abbreviation for “no coal.” No coal was found during exploration for this drill hole.

Abbreviation for “not deep enough.” This comment was used on the original coal exploration maps for a
drill hole when a particular coal bed was not found due to insufficient depth of exploration.

No coal was found during exploration for this drill hole.

No data were recorded on original coal exploration maps for this drill hole.

No ground elevation information was recorded on the original coal exploration maps for this drill hole.
No geophysical logging was completed for this drill hole.

No probe depth information was recorded on original coal exploration maps for this drill hole.

Abbreviation for “not probed.” Geophysical logging never occurred at this location.

Abbreviation for “no significant lignite.” Coal may have been found during exploration but because the
coal beds were thin (usually less than 2 feet thick) no coal data were recorded.

Comment was written on the original coal exploration maps above the drill-hole name and the meaning is
unknown.

Comment was written at the end of coal-bed data on the original coal exploration maps and the meaning
is unknown. Typically information written after coal-bed data subjectively describes the coal quality of
the bed.

Abbreviation for “poor.” A subjective term used to describe a low quality coal.

The coal quality of the bottom of the coal bed was found to be poor. Coal quality in the bed decreased
with depth.

Abbreviation for “poor bottom.” The coal quality of the bottom of the coal bed was found to be poor.
Coal quality in the coal bed decreased with depth.

Abbreviation for “poor top.” Poor coal quality on the top section of the coal bed. Quality improved with
depth in the coal bed.

Abbreviation for “partially inferior.” Used to describe that a portion of the coal bed is of a low quality.

A subjective term used to describe coal of poor quality. In some cases only a portion of the entire coal
bed was listed as “POOR” (example: POOR (1.5%)).

Abbreviation for “re-drill.” Was used when a location had to be re-explored either due to problems with
the first drill hole at the location or in some cases the location was re-drilled to explore deeper strata.

Notation is listed with a depth range (example: 15-25” SCZ) on the original coal exploration maps with
no coal data listed at the drill-hole location. No information about the definition of this notation is

listed on any of the Phillips coal exploration maps or drilling logs. The meaning of the notation is
unknown.
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Table K2. Explanation of comments used to describe the south and east-central Texas drill-hole datasets (modified from
J.A. Luppens, U.S. Geological Survey, written commun., 2009).—Continued

Symbol/Comment Description
SL Abbreviation for “silt.” A layer of silt was encountered during exploration.
TD IN COAL Terminated drilling in a coal bed. Coal extends deeper than the depth explored.
TRI Abbreviation for “triangle.” Signifies that the drill-hole/coal bed was cored during exploration.
TRIANGLES Signifies that multiple coal beds were cored during exploration.
V. INF Abbreviation for “very inferior.” Subjective term used to describe coal of a very low quality.
VP Abbreviation for “very poor.” Subjective term used to describe coal of a very low quality.
WASHOUT Occurs when a loose layer of material is eroded in the bore hole and the well diameter is enlarged.
WEATHERED Used to describe coal that has been altered by chemical or physical means.
WSOUT Abbreviation for “washout.” Occurs when a loose layer of material is eroded in the bore hole and the well

diameter is enlarged.

Table K3. South Texas counties and the number of drill holesby ~ Table K4.  East-central Texas counties and the number of drill

county. holes by county.
County Number of drill holes County Number of drill holes

Atascosa 32 Anderson 4
Bexar 39 Bastrop 160
Maverick 208 Brazos 2
Medina 374 Burleson 334
Starr 35 Falls 7
Uvalde 41 Fayette 258
Webb 167 Freestone 591
Zapata 84 Henderson 38
Total 980 Houston 65
Lee 305
Leon 4
Limestone 629
Milam 175
Polk 4
Trinity 88
Walker 48
Washington 133

Total 2,845




K7

South and East-Central Texas

‘(L661 ‘SJayio pue yoImiepp) uoibay

1Se07 JIng 8y1 Jo suonewJoy bulieag-|eos Jofew pue SUOEIO| 8|OY-||LIP YNM PIBJIBAO SaLIBpUNOg AJUN0D YuM Sexa] yinos jo dew |euoifiay L) ainbiy

/|mem depy

sexa]

suoneao| ajoy-|ug  *
uonewlog sow|g [ || Snosoelal] ele]
dnoug xoaqip [T 18U8208Ied

dnoug auloqiery [
dnoig uosyoep [ |
suoneuio4 burieag-jeos solepy

8u8203

NOILVNY1dX3

SHILINOIM Oy 0C 0

_|>|<|>|A
ST 0F 0z 0

(£661) siayro pue
Yoimiep Aq dew siun Buiieag-|eod jo doianQ

ALNNOD

$>00us r_J 990H WIC
pan.

-

ALNNOD

\5\/_

— 00042
OQJIX3N
— 00082
f ~ssed ajfe3
'f,_ — 00062
N

AINNO NNIM A

(U B
|

NN

3053 YA

100,86

100066 00,001

00,101



Shallow Coal Exploration Drill-Hole Data—AL, GA, KY, LA, MS, MO, NC, SC, TN, TX

K8

4ing ay1 jo suonewloy bueaq

eale dejy

suoneoo| ajoy-jug  ©

dnoug xoo|ip [ |8U8208Ied
dnoug susoqre;y [

dnoig uosyoep [ |
suoneutio4 buieag-jeoq solep

NOILYNV1dX3

U803

‘(1661 ‘s18410 pue aImIepp) uoiBay 1se0q

|09 Jolew pue SUoNLIO| B|0Y-||LIP YIM PIRIBAO0 SBLIEPUNO] AJUNOD UYIIM SBX3) [eiuad-1sea jo dew jeuoibay  -z) ainbig

SYILINOTN o,w o,N m
,

, , (£661) S1a1p0 pue

SITN OF 0z 0 Yoimiep Ag dew siun Butieag-|eod Jo dosanQ

s — 1 ARY
1NROD aN39 1304 g N\ ALNNO

ALNNGD OAYHOTO!

~

ALNNOQ SI¥YY
,00,0€
A~
(5]
=
\ &
=
\ €
J =
AR
.0001€
ALNNGQ STV
) " ALNNOD
E.z:oo// 72 NYNNZTQW
OLSTNIT ) &
00,2€
ANNOO HLIAS {§ — Y Tl ALNNGS
N , NOSNHOP




K9

South and East-Central Texas

(800 ‘sJ8yo pue BBQ /661 ‘siayio
pue yoIMmIBA\ WOU) paljipow) ule|d |eiseod yng pue juawAequw3 1ddississi|A 8y} ul suoiew.oy burieaq-jeod Jouiw pue Jolew Buimoys peyo alydesbiiesys pazijelauag gy ainbi4

|euonisueny
uonew.oy Buieag-1eod Joulpy s
uonew.oy buieag-jeoa Jolepy m:_‘_wm:_twt.__ T
ale uoneuo ulepaaun  --mmmmmmms
awep dnoig Anwiouoasip T >
uoneue|dx3
Aard yjey ebojeses yoojeoen 5 s
a|diy Aajdiy Anenopy N sow|Q B b3
pueg aouapinolg ! pueg yoojeaen & olleAep uenyolisee|y | = |8
Mleyd ynig auield y8a1) IMQ Aenow Y8819 MO elydjapesy 0«@ ouieARN |e|y euedisiod OLIBAB opipucssg | UBOLIBABN m m
2 &
uojhery uoihery / preaury N\
= uoker) = ey = uokey = o preaury peauy uelueq
Y9819 s1anogd o yaa1 sialod m. = S | feaidsiauod Q' | Aempl = =N .
ejosye 5 eosyey B s g| Uowogen PIN s S | uehempipy )
.......... —_———— 0919 sIaL0g 2 yeau) siauod =2 S||IH 1810@ U104 SIIM S s . ueipue|ag @
noAeg moy < W
elejeue BllBJEUBN g m-mmmmmmssmommmsopoomm—mmoommo oo m__w_‘_%wpn_.ﬁ_u_w ................................................... =
= SHiomiseaig pio uuiwng ey adooy uensueyl |3
= ewoyeosn| M M a||IneyLIB W ologswig W =
ewoyeosn| Q =3 X09|IAN puesmolid 4 & o X091\ o X09[IN\
5] wyseg e IS uojajpuag 2 #nig ueaed e m. ueluiges
a8qbnayoley puejs|inol4 umoreUIges :m_mm.:n; m_
U Aot Ot HNR 3
@
pues uepuapy pueg siydwapy pueg ozilie) pueg ozie) 2
eneye|jeL 2 eneye|eL 2 2| mepy o uenein
@, @, 5
= BUOUIAN = = o,
18Ny aue =3 m
wen 3 whz 3 awiogel WO pues S g uelwiogie|) g
’ @ 0ysNIasoy| @ ’ epeds 3 3 epeds 2 =
uieaNopY %009 UIBIUNOJ %009 UIelUNo|\| %00, Aug suolg / WA 007 > uejuoyeg =
uogsy m vodsog plepa0) PIBIPI20Y A :
youeiag shpoojy  [joueig sApoopy youeig SApooy 119ppe) [[3PPE]
00ZBA S| ulogiism uloqjapn Jamo uosyoe
uosyoe uosyoe Buipuey ajjiaue X7 B uosyaer | uosyoepr yoer
Joer oozey ooz uosyoep uosyoep yoer ___I.ww_w,_g_\p__. n_%@/ Duueiy DUy Jaddpy UBIUOSYIE[ | uejuoqgeld
(sexa] uiayinog) abe
9assauua| 1S ol o
eibioag e A [e10UINOIg abelg g <
pue p sexa| sexa] juswAequ3 uBOLIBWY LION fevoneusa| | 2| &
BWeqe|y iddississi|p Aamuay HNOSSIA eUBISINOT ulalseayuon |esyuag-iseq apueig oly ’ @ 3
suun
ealy o1ydesBoag Aq uonew.od Jo dnoig aiydesbnesisouolys




Valentine and Dennen, eds.—Shallow Coal Exploration Drill-Hole Data—AL, GA, KY, LA, MS, MO, NC, SC, TN and TX—OQOpen-File Report 2011-1261

@ Printed on recycled paper



	Chap_A.pdf
	Introduction
	Methods
	Data
	Conclusions
	References Cited
	Appendix A. The North American Coal Corporation letter describing confidentiality agreements.

	Figure A1.  Regional map showing drill-hole locations.
	Figure A2.  Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coast Plain (modified from Warwick and others, 1997; Ogg and others, 2008).

	Chap_B.pdf
	Figurae B1. Map of Alabama showing locations of areas ith drill holes.
	Figurae B2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Introduction
	Methods 
	Generalized Coal Geology of Alabama
	Data
	References Cited
	Appendix

	Table B1. Attribute titles and data descriptions and formats for the Alabama coal exploration drill-hole dataset.
	Table B2. Explanation of comments used to describe the Alabama drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table B3. Alabama counties and the number of drill holes by county.

	Chap_C.pdf
	Figure C1. Map of Georgia showing locations of areas with drill holes.
	Figure C2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Table C1. Attribute titles and data descriptions and formats for the Georgia coal exploration drill-hole dataset.
	Table C2. Explanation of comments used to describe the Georgia drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table C3. Georgia counties and the number of drill holes by county.
	Introduction
	Methods
	Data
	References Cited
	Appendix


	Chap_D.pdf
	Figure D1. Regional map of western Kentucky with generalized geology overlaid with drill-hole locations.
	Figure D2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Table D1. Attribute titles and data descriptions and formats for the western Kentucky drill-hole dataset.
	Table D2. Explanation of comments used to describe the western Kentucky drill-hole dataset (modified from J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table D3. Western Kentucky counties and the number of drill holes by county.
	Introduction
	Methods
	Generalized Coal Geology of Western Kentucky
	Data
	References Cited
	Appendix


	Chap_E.pdf
	Introduction
	Methods
	Generalized Coal Geology of Northern Louisiana
	Data
	References Cited

	Appendix
	Figure E1. Map of northern Louisiana showing generalized geology overlaid with drill-hole locations.
	Figure E2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Table E1. Attribute titles and data descriptions and formats for the northern Louisiana drill-hole dataset.
	Table E2. Explanation of comments used to describe the northern Louisiana drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table E3. Louisiana parishes and the number of drill holes by parish.

	Chap_F.pdf
	Introduction
	Methods
	Generalized Coal Geology of Mississippi
	Data
	References Cited
	Appendix

	Figure F2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others).
	Table F1. Attribute titles and data descriptions and formats for the Mississippi Tertiary coal exploration drill-hole dataset.
	Table F2. Explanation of comments used to describe the Mississippi drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table F3. Mississippi counties and the number of drill holes by county.

	Chap_G.pdf
	Figure G1. Regional Missouri map with generalized geology overlaid with drill-hole locations (Stoeser and others, 2005).
	Figure G2. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008). 
	Table G1. Attribute titles and data descriptions and formats for the southeastern Missouri drill-hole dataset. 
	Table G2. Explanation of comments used to describe the southeastern Missouri drill-hole dataset (modified from J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table G3. Southeastern Missouri counties and the number of drill holes by county.
	Introduction
	Methods
	Generalized Coal Geology of Southeastern Missouri
	Data
	References Cited
	Appendix


	Chap_H.pdf
	Introduction
	Methods
	Generalized Coal and Kaolinite Geology of North Carolina and South Carolina
	Data
	References Cited
	Appendix

	Figure H1. North Carolina regional map with county lines showing the North Carolina coal exploration drill-hole locations (geologic map modified from Dicken, C.L. and others, 2005).
	Figure H2. South Carolina regional map with county lines showing the South Carolina coal exploration drill-hole locations (geologic map modified from Dicken, C.L. and others, 2005).
	Figure H3. Generalized stratigraphic chart of North Carolina and South Carolina upper Cretaceous through Pleistocene formations in the upper Coastal Plain (Siesser and others, 1985; Krutak and Beron, 1990; Nystrom and others, 1991; Sohl and Owens, 1991; S
	Table H1. Attribute titles and data descriptions and formats for the North Carolina coal and kaolinite exploration drill-hole dataset.
	Table H2. Attribute titles and data descriptions and formats for the South Carolina coal and kaolinite exploration drill-hole dataset.
	Table H3. Explanation of comments used to describe the North Carolina drill-hole dataset (modified from J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table H4. Explanation of comments used to describe the South Carolina drill-hole dataset (modified from J.A. Luppens, U.S. Geological Survey, written commun., 2009).
	Table H5. North Carolina counties and the number of drill holes by county.
	Table H6. South Carolina counties and the number of drill holes by county.

	Chap_I.pdf
	Figure I1. Regional geologic map of western Tennessee with county boundaries overlaid with drill-hole locations from the western Tennessee coal exploration drill-hole dataset (geologic map modified from Nicholson and others, 2005).
	Figure I2. Cross section of the Mississippi Embayment (modified from Parks, 1981).
	Figure I3. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Table I1. Attribute titles and data descriptions and formats for the western Tennessee drill-hole dataset.
	Table I2. Explanation of comments used to describe the western Tennessee drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written communication, 2009). 
	Table I3. Western Tennessee counties and the number of drill holes by county.
	Introduction
	Methods
	Generalized Coal Geology of Western Tennessee
	Data
	References Cited
	Appendix

	OLE_LINK1
	OLE_LINK2

	Chap_J.pdf
	Introduction
	Methods
	Generalized Coal Geology of Northeast Texas
	Data
	References Cited
	Appendix

	Figure J1. Geology of northeast Texas with drill-hole locations (Stoeser and others, 2005).
	Figure J2. Geology and structure of northeast Texas (Kaiser, 1990; Stoeser and others, 2005; Warwick and others, 2002).
	Figure J3. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Table J1. Attribute titles and data descriptions and formats for the northeast Texas drill-hole dataset.
	Table J2.  Explanation of comments used to describe the northeast Texas drill-hole dataset (J.A. Luppens, U.S. Geological Survey, written commun., 2009). —Continued
	Table J3.  Northeast Texas counties and the number of drill holes by county.

	Chap_K.pdf
	Figure K1. Regional map of south Texas with county boundaries overlaid with drill-hole locations and major coal-bearing formations of the Gulf Coast Region (Warwick and others, 1997).
	Figure K2. Regional map of east-central Texas with county boundaries overlaid with drill-hole locations and major coal-bearing formations of the Gulf Coast Region (Warwick and others, 1997).
	Figure K3. Generalized stratigraphic chart showing major and minor coal-bearing formations in the Mississippi Embayment and Gulf Coastal Plain (modified from Warwick and others, 1997; Ogg and others, 2008).
	Introduction
	Methods
	Generalized Coal Geology of South and East-Central Texas
	South Texas Coal Deposits
	East-Central Texas Coal Deposits

	Data
	South Texas Coal Exploration Drill-Hole Dataset
	East-Central Texas Coal Exploration Drill-Hole Dataset

	References Cited
	Appendix

	Table K1. Attribute titles and data descriptions and formats for the south and east-central Texas drill-hole datasets. 
	Table K2. Explanation of comments used to describe the south and east-central Texas drill-hole datasets (modified from J.A. Luppens, U.S. Geological Survey, written commun., 2009).—Continued
	Table K3. South Texas counties and the number of drill holes by county.
	Table K4.  East-central Texas counties and the number of drill holes by county.




