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Geologic Resources Inventory Map Document

Cumbeland Gap National
Historical Park,
Kentucky, Tennessee and
Virginia
Document to Accompany

Digital Geologic-GIS Data

cuga_geology.pdf
Version: 8/23/2023

This document has been developed to accompany the digital geologic-GIS data dewveloped by the
Geologic Resources Inventory (GRI) program for Cumbeland Gap National Historical Park, Kentucky,
Tennessee and Virginia (CUGA).

Attempts have been made to reproduce all aspects of the original source products, including the
geologic units and their descriptions, geologic cross sections, the geologic report, references and all
other pertinent images and information contained in the original publication.

This document contains the following information:

1) About the NPS Geologic Resources Inventory Program — A brief summary of the Geologic
Resources Inventory (GRI) Program and its products. Included are web links to the GRI GIS data
model, and to the GRI products page where digital geologic-GIS datasets, scoping reports and
geology reports are available for download. In addition, web links to the NPS Data Store and GRI
program home page, as well as contact information for the GRI coordinator, are also present.

2) GRI Digital Maps and Source Map Citations — A listing of all GRI digital geologic-GIS maps
produced for this project along with sources used in their completion. In addition, a brief explanation of
how each source map was used is provided.

3) Map Unit List — A listing of all geologic map units present on maps for this project, generally listed
from youngest to oldest.

4) Map Unit Descriptions — Descriptions for all geologic map units. If a unit is present on multiple
source maps the unit is listed with its source geologic unit symbol, unit name and unit age followed
by the unit's description for each source map.

5) Geologic Cross Sections — Geologic cross section graphics with source geologic cross section
abbreviations.

6) Ancillary Source Map Information — Additional source map information presented by source map.
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For each source map this may include a stratigraphic column, map legend and/or map notes.

7) GRI Digital Data Credits — GRI digital geologic-GIS data and ancillary map information document
production credits.

For information about using GRI digital geologic-GIS data contact:

Stephanie O'Meara

Geologist/GIS Specialist/Data Manager

Colorado State University Research Associate, Cooperator to the National Park Senvice
Fort Collins, CO 80523

phone: (970) 491-6655

email: stephanie_o'meara@partner.nps.gov
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About the NPS Geologic Resources Inventory Program
Background

The Geologic Resources Inventory (GRI) provides geologic map data and pertinent geologic information
to support resource management and science-informed decision making in more than 270 natural
resource parks throughout the National Park System. Geologic resources for management consideration
include both the processes that act upon the Earth and the features formed as a result of these
processes. Geologic processes include: erosion and sedimentation; seismic, wlcanic, and geothermal
activity; glaciation, rockfalls, landslides, and shoreline change. Geologic features include mountains,
canyons, natural arches and bridges, minerals, rocks, fossils, cave and karst systems, beaches, dunes,
glaciers, wlcanoes, and faults.

The GRI is one of 12 inventories funded by the National Park Senice (NPS) Inventory and Monitoring
Program. The Geologic Resources Division of the NPS Natural Resource Stewardship and Science
Directorate administers the GRI. The NPS Geologic Resources Division partners with the Colorado State
University Department of Geosciences to produce GRI products. Many additional partners participate in
the GRI process by contributing source maps or reviewing products.

The GRI team undertakes three tasks for each park in the Inventory and Monitoring program: (1) conduct
a scoping meeting and provide a summary document, (2) provide digital geologic map data in a
geographic information system (GIS) format, and (3) provide a GRI report. These products are designed
and written for nongeoscientists.

Products

Scoping Meetings: These park-specific meetings bring together local geologic experts and park staff to
inventory and review available geologic data and discuss geologic resource management issues. A
summary document is prepared for each meeting that identifies a plan to provide digital map data for the
park.

Digital Geologic Maps: Digital geologic maps reproduce all aspects of traditional paper maps,
including notes, legend, and cross sections. Bedrock, surficial, and special purpose maps such as
coastal or geologic hazard maps may be used by the GRI to create digital Geographic Information
Systems (GIS) data and meet park needs. These digital GIS data allow geologic information to be easily
viewed and analyzed in conjunction with a wide range of other resource management information data.

For detailed information regarding GIS parameters such as data attribute field definitions, attribute field
codes, value definitions, and rules that govern relationships found in the data, refer to the NPS Geology-
GIS Data Model document available at: https://www.nps.gov/articles/gri-geodatabase-model.htm

Geologic Reports: GRI reports synthesize discussions from the original scoping meeting, follow up
conference call(s), and subsequent research. Chapters of each report discuss the geologic setting of the
park, distinctive geologic features and processes within the park, highlight geologic issues facing
resource managers, and describe the geologic history leading to the present-day landscape. Each report
also includes a poster illustrating these GRI digital geologic-GIS data.

For a complete listing of GRI products \isit the GRI publications webpage: https://go.nps.gov/gripubs.
GRI digital geologic-GIS data is also available online at the NPS Data Store: https://irma.nps.gov/
DataStore/Search/Quick. To find GRI data for a specific park or parks select the appropriate park(s),
enter “GRI” as a Search Text term, and then select the Search button.
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For more information about the Geologic Resources Inventory Program visit the GRI webpage: https://
WWW. nps.gov/subjects/geology/gri.htm. At the bottom of that webpage is a “Contact Us” link if you need
additional information. You may also directly contact the program coordinator:

Jason Kenworthy

Inventory Coordinator

National Park Senice Geologic Resources Division
P.O. Box 25287

Denver, CO 80225-0287

phone: (303) 987-6923

fax: (303) 987-6792

email: Jason_Kenworthy @nps.gov

The Geologic Resources Inventory (GRI) program is funded by the National Park Senice (NPS) Inventory
and Monitoring (I&M) Division. Learn more about I&M and the 12 baseline inventories at the 1&M

webpage: https://www.nps.gov/im/inventories.htm.
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GRI Digital Maps and Source Map Citations

The GRI digital geologic-GIS maps for Cumbeland Gap National Historical Park, Kentucky, Tennessee
and Virginia (CUGA):

Digital Geologic-GIS Map of Cumberland Gap National Historical Park and Vicinity, Kentucky,
Tennessee and Virginia (GRI MapCode CUGA)

The above GRI digital geologic-GIS park an vicinity map was compiled using the oil and gas map source
map listed below, as well as individual 7.5' quadrangle component maps also listed below.

Kentucky Geological Survey, 2023, Kentucky Oil and Gas Well Location Shapefile: Kentucky
Geological Survey Oil and Gas Well Search, accessed 02/2023, scale 1:100,000 (Kentucky Oil and
Gas Well Locations). (GRI Source Map ID 80004).

Only partial extent of this source map was used, however, all geologic features within that extent were
captured. See the Index Map for additional information.

Individual 7.5' quadrangle component maps that comprise the park and vicinity map are listed below.
With each map is the source map or maps used in its completion, as well as a brief description of how
the source map was used.

Digital Geologic-GIS Map of the Tennessee part of the Back Valley Quadrangle, Tennessee (
GRI MapCode BKVA)

Brent, W.B., 1988, Geologic Map and Mineral Resources Summary of the Back Valley Quadrangle,
Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map 161 SE, scale 1:24,000 (

Back Valley Quadrangle). (GRI Source Map 1D 68208).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Coleman Gap Quadrangle, Tennessee and Virginia (GRI
MapCode COGA)

Harris, L.D., Stephens, J.G., and Miller, R.L., 1962, Geology of the Coleman Gap Quadrangle,
Tennessee and Virginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-188, scale 1:24,000

(Coleman Gap Quadrangle). (GRI Source Map ID 2481).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Ewing Quadrangle, Kentucky and Virginia (GRI MapCode EWIN
)

Englund, K.J., Smith, H.L., Harris, L.D., and Stephens, J.G., 1963, Geology of the Ewing
Quadrangle, Kentucky and Virginia: U.S. Geological Surwey, Bulletin 1142-B, scale 1:24,000 (Ewing
Quadrangle). (GRI Source Map ID 2480).

All geologic features on the above source map were captured for portions not in Kentucky. In Kentucky
only fault and fold symbols, cross section lines and mine points were captured if present.
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Mullins, J. E., 2003, Spatial Database of the Ewing Quadrangle, Kentucky, Kentucky Geological
Sunwey, Digitally Vectorized Geological Quadrangle DVGQ-12_172, scale 1:24,000 (Ewing

Quadrangle (digital)). (GRI Source Map ID 69706).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Tennessee part of the Fork Ridge Quadrangle, Tennessee (GRI
MapCode FORD)

Kohl, M.S., Sykes, C.R., 1991, Geologic Map and Mineral Resources Summary of the Fork Ridge
Quadrangle, Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map 144 SE, scale
1:24,000 (Eork Ridge Quadrangle). (GRI Source Map ID 68311).

The full extent of the above source map was used, and most geologic features within this extent were
captured. Per guidance from the Tennessee Geological Survey, some mine related areas were not
captured because of changes to the landscape from mine reclamation.

Digital Geologic-GIS Map of the Kayjay Quadrangle and Kentucky part of the Fork Ridge
Quadrangle, Kentucky (GRI MapCode KAYJ)

Rice, C.L., and Maughan, E.K, 1978, Geologic Map of the Kayjay Quadrangle and part of the Fork
Ridge Quadrangle, Bell and Knox Counties, Kentucky: U.S. Geological Suney, Geologic

Quadrangle Map GQ-1505, scale 1:24,000 (Kayjay Quadrangle and part of the Fork Ridge
Quadrangle). (GRI Source Map ID 2483).

All geologic features on the above source map were captured for portions not in Kentucky. In Kentucky
only fault and fold symbols, cross section lines and mine points were captured if present.

Conley, T.J., 2003, Spatial Database of the Kayjay Quadrangle and part of the Fork Ridge
Quadrangle, Bell and Knox Counties, Kentucky: Kentucky Geological Suney, Digitally Vectorized
Geological Quadrangle DVGQ-12_1505, scale 1:24,000 (Kayjay Quadrangle and part of the Fork
Ridge Quadrangle (digital)). (GRI Source Map ID 69704).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Middlesboro North Quadrangle, Kentucky (GRI MapCode MBNO
)

Rice, C.L., and Ping, R.G., 1989, Geology of the Middlesboro North Quadrangle, Kentucky: U.S.
Geological Survey, Geologic Quadrangle Map GQ-1663, scale 1:24,000 (Middlesboro North
Quadrangle). (GRI Source Map ID 2484).

All geologic features on the above source map were captured for portions not in Kentucky. In Kentucky
only fault and fold symbols, cross section lines and mine points were captured if present.

Sparks, T.N., Lambert, J.R., 2003, Spatial Database of the Middlesboro North Quadrangle,
Kentucky: Kentucky Geological Sunwey, Digitally Vectorized Geological Quadrangle DVGQ-
12 1663, scale 1:24,000 (Middlesboro North Quadrangle (digital)). (GRI Source Map ID 69705).

The full extent of the above source map was used, and all geologic features within this extent were
captured.
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Digital Geologic-GIS Map of the Middlesboro South Quadrangle, Tennessee, Kentucky and
Virginia (GRI MapCode MBSO)

Englund, K.J., 1964, Geology of the Middlesboro South Quadrangle, Tennessee, Kentucky and
Virginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-301, scale 1:24,000 (Middleshoro

South Quadrangle). (GRI Source Map ID 2477).

All geologic features on the above source map were captured for portions not in Kentucky. In Kentucky
only fault and fold symbols, cross section lines and mine points were captured if present.

Thompson, M.F., 2003, Spatial Database of the Middlesboro South Quadrangle, Kentucky:
Kentucky Geological Surwey, Digitally Vectorized Geological Quadrangle DVGQ-12_301, scale

1:24,000 (Middlesboro South Quadrangle (digital)). (GRI Source Map ID 69708).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Kentucky part of the Rose Hill Quadrangle, Kentucky (GRI
MapCode ROHI)

Maughan, E.K., and Tazelaar, J.F, 1973, Geologic Map of part of the Rose Hill Quadrangle, Harlan
County, Kentucky: U.S. Geological Surwey, Geologic Quadrangle Map GQ-1121, scale 1:24,000 (

part of the Rose Hill Quadrangle). (GRI Source Map ID 2482).

The full extent of the above source map was used, however only fault and fold symbols, cross section
lines and mine points were captured.

Crawford, M.M., 2003, Spatial Database of the Rose Hill Quadrangle, Harlan County, Kentucky:
Kentucky Geological Surwey, Digitally Vectorized Geological Quadrangle DVGQ-12_1121, scale

1:24,000 (Rose Hill Quadrangle (digital)). (GRI Source Map ID 69198).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Digital Geologic-GIS Map of the Varilla Quadrangle, Kentucky and Virginia (GRI MapCode VARI
)

Englund, K.J., Landis, E.R., and Smith, H.L., 1963, Geology of the Varilla Quadrangle, Kentucky
and Virginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-190, scale 1:24,000 (Varilla
Quadrangle). (GRI Source Map ID 2478).

All geologic features on the above source map were captured for portions not in Kentucky. In Kentucky
only fault and fold symbols, cross section lines and mine points were captured if present.

Johnson, T.L., 2003, Spatial Database of the Varilla Quadrangle, Kentucky, Kentucky Geological
Surwey, Digitally Vectorized Geological Quadrangle DVGQ-12_190, scale 1:24,000 (Varilla

Quadrangle (digital)). (GRI Source Map ID 69707).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document

Digital Geologic-GIS Map of the Wheeler Quadrangle, Tennessee and Virginia (GRI MapCode
WHEE)

Harris, L.D., 1965, Geologic Map of the Wheeler Quadrangle, Claiborne County, Tennessee and Lee
County, Virginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-435, scale 1:24,000 (

Wheeler Quadrangle). (GRI Source Map ID 8179).

The full extent of the above source map was used, and all geologic features within this extent were
captured.

Additional information pertaining to each source map is also presented in the GRI Source Map
Information (CUGAMAP) table included with the GRI digital geologic-GIS data.

Index Map

The following index map displays the extents of the GRI digital geologic-GIS maps produced for
Cumbeland Gap National Historical Park (CUGA). The boundary for Cumbeland Gap National Historical
Park (as of July 1, 2023) shown in green. Th GRI digital geologic-GIS maps for Cumbeland Gap National
Historical Park (CUGA) are displayed in red outlines.The state line delineating use of different sources
for a quadrangle are shown in black. Map sources are displayed in parentheses were used to
supplement the other source listed with fault/fold symbols, cross sections lines, and mine points.

Kentucky
DVGQ-12_1121
DVGQ-12_190 DVGQ-12_172 (GQ-1121)
(GQ-190) (GQ-172)
Kayjay Middlesboro North Varilla \y Rose Hill
DVGQ-12_1663
DVGQ-12_1505 (GQ-1663) -
Virginia
(GQ-1505) 6Q-190 GQ172

""(‘;g‘sf,;’g CUMBERLAND GAP
NATIONAL HI$TORIC PARK

Fork Ridge Middlesboro South Wheeler Coleman Gap Back Valley
144 SE GQ-301 GQ-435 GQ-188 SdpoR
Tennessee

Basemap credits: Esri, HERE, Garmin, OpenStreetMap

Index map by Jim Chappell (Colorado State University).
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Map Unit List

The geologic units present in the digital geologic-GIS data produced for Cumbeland Gap National
Historical Park, Kentucky, Tennessee and Virginia (CUGA) are listed below. Units are listed with their
assigned unit symbol and unit name (e.g., Qaf - Artificial fill). Units are listed from youngest to oldest.
Information about each geologic unit is also presented in the GRI Geologic Unit Information (CUGAUNIT)
table included with the GRI digital geologic-GIS data. Some source unit symbols, names and/or ages
may have been changed in this document and in the GRI digital geologic-GIS data. This was done if a
unit was considered to be the same unit as one or more units on other source maps used for this
project, and these unit symbols, names and/or ages differed. Additionally, stratigraphic classification
has changed since some source maps used for this project were published. Every effort was made to
correlate older stratigraphic names and grouping with newer source map also used for this project. Unit
symbols, names and/or ages in unit descriptions, correlation figures or other source map figures were
not edited. If a unit symbol, name or age was changed by the GRI the unit's source map symbol, name
and/or age appears with the unit's source map description.

Cenozoic Era

Quaternary Period

Qaf - Artificial fill

Qal - Alluvium

Qf - Alluvial fan deposits

Qls - Landslide deposits

Qc - Colluvium

Qt - Terrace deposits

Qtl - Terrace deposits, low-level
Qth - Terrace deposits, high-level

Paleozoic Era

Pennsylvanian Period

PNbd - Breathitt Group, intensely deformed

PNbdc?2 - Unnamed coal bed in Breathitt Group, intensely deformed
PNfc - Four Corners Formation

PNfcre - Four Corners Formation, Reynolds Sandstone Member
PNfchz - Hazard coal bed

PNfccl - Unnamed coal bed between Hazard and Haddix coal beds
PNIfchd - Haddix coal bed

PNfcmag - Four Corners Formation, Magoffin Member

PNb - Breathitt Group, upper part, undifferentiated

PNbdss - Breathitt Group, unnamed sandstone member

PNbdc1 - Breathitt Group, unnamed coal bed at base of unnamed sandstone member
PNh - Hyden Formation

PNhj - Hyden Formation, Jesse Sandstone Member

PNbuc4 - Unnamed coal between Magoffin Member and Fire Clay rider coal bed
PNhc1 - Unnamed coal bed between Haddix and Fire Clay coal beds
PNhfr - Fire Clay rider coal bed

PNhfc - Fire Clay coal bed

PNhp - Hyden Formation, Puckett Sandstone Member

PNhw - Whitesburg coal bed

PNham - Amburgy coal bed
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PNhams - Amburgy coal bed (Sterling coal bed part)

PNbuc3 - Unnamed coal seams between Poplar Lick and Darby coal beds

PNm - Mingo Formation

PNpkK - Pikeville Formation

PNbm - Breathitt Group, middle part, undifferentiated

PNpkd - Darby (Upper Elkhorn No. 3.5) coal bed

PNbuc?2 - Unnamed coal seam between Darby and Upper Elkhorn No. 2 (Jellico) coal beds in upper
Breathitt Group

PNpkc3 - Unnamed coal bed between Darby and Upper Elkhorn No. 2 (Jellico) coal beds in Pikeville
Formation

PNpke3 - Upper Elkhorn No. 3 coal

PNpke2 - Upper Elkhorn No. 2 (Jellico) coal bed

PNha - Hance Formation

PNpkc2 - Unnamed coal bed between Upper Elkhorn No. 2 (Jellico) and Lower Elkhorn (Blue Gem) coal
beds

PNpkel - Lower Elkhorn (Blue Gem) coal bed

PNpkc1 - Unnamed coal bed between Lower Elkhorn (Blue Gem) and Manchester coal beds

PNpklbg - Little Blue Gem coal bed

PNmn - Manchester coal bed

Png - Grundy Formation

PNgmr - Mason rider coal bed

PNgma - Mason coal bed

PNbuc1l - Unnamed coal beds in part of upper Breathitt Group

PNgcl - Unnamed coal bed in Grundy Formation

PNbl - Breathitt Group, lower part

PNggh - Gray Hawk coal bed

PNgcf - Clear Fork coal bed

PNgy - Grundy Formation, Yellow Creek Sandstone Member

PNbr - Bee Rock Sandstone

PNbru - Upper part of Bee Rock Sandstone, Naese Sandstone Member

PNbrn - Naese coal bed

PNbrc1 - Unnamed coal bed in Naese Sandstone Member below Naese coal bed

PNbrl - Bee Rock Sandstone, lower part

PNah - Alw Creek Formation, Hensley Member

PNahus - Alw Creek Formation, Hensley Member and upper part of Sewanee Sandstone

PNtu - Stearns No. 2 coal bed

PNss - Sewanee Sandstone

PNsw - Sewanee and Warren Point Sandstones

PNIss - Sewanee Sandstone, lower part

PNbcd - Bottom Creek Formation, Dark Ridge Shale Member

PNbdcw - Bottom Creek Formation, Dark Ridge Shale Member and Warren Point Sandstone

PNbcdcg - Cumberland Gap coal bed

PNwp - Warren Point Sandstone

PNwpw - Warren Point Sandstone, White Rocks sandstone bed

Pennsylvanian and Mississippian Periods
PNMbp - Breathitt Group, lower part and Pennington Group

Mississippian Period

Mp - Pennington Group

Mpu - Pennington Group, upper part
Mpo - Pinnacle Owerlook Sandstone
Mpl - Pennington Group, lower part
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<

n - Newman Limestone

nu - Newman Limestone, upper member

nl - Newman Limestone, lower member

nf - Newman Limestone, lower part and Fort Payne Chert
Mg - Grainger Formation

§|§

<

Mississippian and Devonian Periods
MDc - Chattanooga Shale

Silurian Period

Sh - Hancock Dolomite

Sct - Clinton Shale

Sr - Rockwood Formation

Sru - Rockwood Formation, upper shale member
rs - Rockwood Formation, sandstone member
rl - Rockwood Formation, lower shale member
Sc - Clinch Sandstone

Scp - Clinch Sandstone, Poor Valley Ridge Member
Sch - Clinch Sandstone, Hagan Shale Member

2

2

Ordovician Period

Os - Sequatchie Formation

Or - Reedsville Shale

Ot - Trenton Limestone

Oe - Eggleston Limestone

Ohc - Hardy Creek Limestone

Obh - Ben Hur Limestone

Ow - Woodway Limestone

Ohb - Hurricane Bridge Limestone

Omp - Martin Creek Limestone and Poteet Limestone
Omrp - Martin Creek, Rob Camp Limestone and Poteet Limestone, undivided
Omc - Martin Creek Limestone

Orc - Rob Camp Limestone

Op - Poteet Limestone

Opd - Poteet Limestone and Dot Formation, undivided
Od - Dot Formation

On - Newala Dolomite

Oln - Newala Dolomite and Longview Dolomite, undivided
Ol - Longview Dolomite

cl - Chepultepec Dolomite, lower member

Cambrian Period

Ccr - Copper Ridge Dolomite

Ccrm - Copper Ridge Dolomite and Maynardville Formation, undivided

Cmn - Maynardville Limestone

Cmncr - Maynardville Limestone, Conasauga Shale and Rome Formation, undivided
Cc - Conasauga Shale

Cn - Nolichucky Shale

Cm - Maryville Limestone
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Crg - Rogersyille Shale

Crt - Rutledge Limestone
Cpv - Pumpkin Valley Shale
Cr - Rome Formation

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document 13

Map Unit Descriptions

Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below. In
some cases, coal beds and sandstone members have been grouped with the formation they appear in
and are out of the sorting order shown on the previous map unit list.

Qaf - Artificial fill (Quaternary)

af - Artificial Fill (Pleistocene and Holocene)
Stable fill on gentle slopes, and stabilized engineered structures. Description from source map: Eork

Ridge Quadrangle.

af - Artificial fill (Quaternary)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Middlesboro South Quadrangle (digital).

Qal - Alluvium (Quaternary)

Qal - Alluvial Deposits (Pleistocene and Holocene)
Clay, silt, sand, gravel, and boulders, unconsolidated to loosely consolidated; mostly in beds and
floodplains of present or past water courses, but merging with slopewash in some areas. Description

from source map: Back Valley Quadrangle.

Qal - Alluvium (Quaternary)
Clay, silt, sand, boulders, unconsolidated material locally derived. Description from source map:

Coleman Gap Quadrangle.

Qal - Alluvium (Quaternary)
Unconsolidated stream deposits, sand, silt, and gravel (alluvium and terrace deposits). Description from

source map: Ewing Quadrangle.

Qal - Alluvium (Quaternary)

North and west of Pine Mountain

Sand, silt, clay, and grawel. Sand, fine to medium, quartzose, well sorted. Silt and clay, laminated to
thin-bedded, rich in organic matter. Gravel, well-rounded pebbles, cobbles, and boulders of quartz, chert,
sandstone, siltstone, limestone, and coal from rocks of Mississippian and Pennsylvanian age. Occurs in
unconsolidated deposits in narrow valley bottoms, in flood plain and terrace deposits of Cumberland
River, and grades into colluvium along valley sides.

South of Pine Mountain

Similar as previously described north and west of Pine Mountain. Poorly stratified, unconsolidated
deposits in valley bottoms; locally includes beds of silt and clay deposited when streams were ponded
by landslides; unit merges with colluvium along valley sides. Mapped only in larger stream valleys and in
tributaries of the Cumberland River or in the central basin of the Middlesboro impact structure. Trellis
pattern noted on front and back edges of the Pine Mountain thrust sheet where dipping bedrock is
present.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for
source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).
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Qal - Alluvium (Pleistocene and Holocene)
Clay, silt, sand, and gravel unconsolidated stream deposits. Description from source map: Fork Ridge

Quadrangle.

Qal - Alluvium (Quaternary)
Clay, silt, sand, and grawel in unconsolidated stream deposits. Boulders, gravel, and sand; sub-rounded,
poorly sorted, unconsolidated. Description from source map: Middlesboro South Quadrangle.

Qal - Alluvium (Quaternary)
Boulders, grawel, sand, silt, and clay. Description from source map: Varilla Quadrangle.

Qal - Alluvium (Quaternary)
Clay, silt, sand, boulders, unconsolidated. Description from source map: Wheeler Quadrangle.

Qf - Alluvial fan deposits (Quaternary)

Qaf - Alluvial fan deposits (Quaternary)

Boulders, grawvel, sand, and silt. Poorly sorted deposits spilling out from the mouths of one or more
ravines along Clover Fork of the Cumberland River, and at the foot of Cumberland Mountain along Martins
Fork; may include some colluvial material. Unit description provided by Kentucky Geological Survey from
the Middlesbhoro 30'x60' (GMS-12_007) for source map: Rose Hill Quadrangle (digital).

QlIs - Landslide deposits (Quaternary)

North and west of Pine Mountain

Landslide deposits commonly contain large slumped sandstone blocks and are often flanked by scarps.
Colluvium is poorly sorted to unsorted, angular to rounded pebbles, cobbles, and boulders in a clay, silt,
and sand matrix. Present on most slopes, mapped only where thicker than 1.5 m (5 ft); mapped by
interpretation of hummocky topography and fan-shaped lobes. Colluvium also mapped with debris fans
and landslides at mouths of hollows and on concave slopes, and as talus below escarpments at
meanders of Cumberland River; forms veneer along north slope of White Mountain and along north slope
and foot of Pine Mountain. Landslide deposits combined with colluvium in the eastern part of quadrangle
in steep, narrow gullies, on north slope of Pine Mountain, and along Straight Creek where deposits are
as much as 9 m (30 ft) thick. Colluvium mapped separately in the western half of the quadrangle area.

South of Pine Mountain

Similar as previously described. Landslide deposits include large slumped blocks of bedrock and
colluvial debris; in deposits as much as 24 m (80 ft) thick, often flanked by scarps; mapped separately
on Kayjay 7.5-minute quadrangle along Clear Creek. Colluvium consists of sandstone and siltstone
blocks and boulders in unsorted, unbedded matrix of sand, silt, and clay; forms continuous veneer of
unconsolidated slope deposits on northern foothills of Brush Mountain in the Varilla 7.5-minute
quadrangle. Colluvium mapped, in part, with talus, fan, or landslide deposits as combined unit.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for
source map: Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital).
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Qc - Colluvium (Quaternary)

QIf - Colluvium (Quaternary)
Clay, silt, sand, boulders, unconsolidated material, locally derived. Description from source map:

Coleman Gap Quadrangle.

Qca - Colluvium (Quaternary)
Slope deposits of boulders in clay to sand matrix. Description from source map: Ewing Quadrangle.

Qc - Colluvium (Quaternary)

North and west of Pine Mountain

Landslide deposits commonly contain large slumped sandstone blocks and are often flanked by scarps.
Colluvium is poorly sorted to unsorted, angular to rounded pebbles, cobbles, and boulders in a clay, silt,
and sand matrix. Present on most slopes, mapped only where thicker than 1.5 m (5 ft); mapped by
interpretation of hummocky topography and fan-shaped lobes. Colluvium also mapped with debris fans
and landslides at mouths of hollows and on concave slopes, and as talus below escarpments at
meanders of Cumberland River; forms veneer along north slope of White Mountain and along north slope
and foot of Pine Mountain. Landslide deposits combined with colluvium in the eastern part of quadrangle
in steep, narrow gullies, on north slope of Pine Mountain, and along Straight Creek where deposits are
as much as 9 m (30 ft) thick. Colluvium mapped separately in the western half of the quadrangle area.

South of Pine Mountain

Similar as previously described. Landslide deposits include large slumped blocks of bedrock and
colluval debris; in deposits as much as 24 m (80 ft) thick, often flanked by scarps; mapped separately
on Kayjay 7.5-minute quadrangle along Clear Creek. Colluvium consists of sandstone and siltstone
blocks and boulders in unsorted, unbedded matrix of sand, silt, and clay; forms continuous veneer of
unconsolidated slope deposits on northern foothills of Brush Mountain in the Varilla 7.5-minute
guadrangle. Colluvium mapped, in part, with talus, fan, or landslide deposits as combined unit.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Varilla Quadrangle (digital).

Qc - Colluvium (Pleistocene and Holocene)
Clay, silt, sand, and gravel unconsolidated stream deposits. Description from source map: Eork Ridge

uadrangle.

Qc - Colluvium (Quaternary)
Boulders, angular to sub-rounded, clay and sand matrix, in unconsolidated slope deposits. Description

from source map: Middlesboro South Quadrangle.

Qc - Colluvium (Quaternary)
Boulders, grawel, sand, silt, and clay. Description from source map: Varilla Quadrangle.

Qc - Colluvium (Quaternary)
Clay, silt, sand, boulders, unconsolidated. Description from source map: Wheeler Quadrangle.

Qt - Terrace deposits (Quaternary and Tertiary)

Qt - Terrace deposits (Quaternary)
Unconsolidated stream deposits, sand, silt, and gravel. Description from source map: Ewing Quadrangle
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Qt - Terrace deposits (Tertiary)
Boulders, grawel, sand, silt, and clay. In stream deposits above normal flood lewel, range 1.5-6 m (5-20
ft) abowve river level.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital), Varilla Quadrangle (digital).

Qt - Terrace deposits (Quaternary)
Boulders, angular to sub-rounded, clay and sand matrix, in unconsolidated slope deposits. Description

from source map: Middlesboro South Quadrangle.

Qt - Terrace deposits (Quaternary)
Boulders, grawel, sand, silt, and clay. Description from source map: Varilla Quadrangle.

Qtl - Terrace deposits, low-level (Quaternary)

Qt - Terrace deposits, low-level (Quaternary)
Clay, silt, sand, boulders, unconsolidated material, locally derived. Description from source map:

Coleman Gap Quadrangle.

Qt - Terrace deposits, low-level (Quaternary)
Clay, silt, sand, boulders, unconsolidated. Description from source map: Wheeler Quadrangle.

Qth - Terrace deposits, high-level (Quaternary)

Qth - Terrace deposits, high-level (Quaternary)
Clay, silt, sand, boulders, unconsolidated material, locally derived. Description from source map:

Coleman Gap Quadrangle.

Qth - Terrace deposits, high-level (Quaternary)
Clay, silt, sand, boulders, unconsolidated. Description from source map: Wheeler Quadrangle.

PNbd - Breathitt Group, intensely deformed (Middle Pennsylvanian)

Pbd - Breathitt Group, intensely deformed (Middle Pennsylvanian)
Shale, siltstone, sandstone, and coal. Mapped as Mingo and Hance

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital)

The following coal beds and/or members are present within the Breathitt Group, intensely deformed:
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PNbdc2 - Unnamed coal bed in Breathitt Group, intensely deformed (Middle
Pennsylvanian)

cl-Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Middlesboro South Quadrangle (digital)

PNbdss - Breathitt Group, unnamed sandstone member (Middle
Pennsylvanian)

ss - Unnamed sandstone member, Breathitt Group (Middle Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital), Middlesboro
South Quadrangle (digital), Varilla Quadrangle (digital).

PNhas - Hance Formation, sandstone members (Pennsylvanian)

Sandstone Member, very light gray to white, thick-bedded to massive, cross- bedded, conspicuously
quartzose; averages about 25 feet in thickness. Yellow Creek Sandstone, light-gray, very fine to fine-
grained, micaceous, cliff-forming. Descriptions from source map: Middlesboro South Quadrangle.

PNbdcl - Breathitt Group, unnamed coal bed at base of unnamed sandstone
member (Middle Pennsylvanian)

c2 - Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro North

Quadrangle (digital), Middlesboro South Quadrangle (digital).

PNfc - Four Corners Formation (Middle Pennsylvanian)

Pfc - Four Corners Formation (Middle Pennsylvanian)

North and west of Pine Mountain

Mapped as part of the Breathitt Formation on earlier maps. Named by Chesnut (1992) for strata between
the base of the Magoffin Member and the top of the Hindman coal bed. Basal portion is the Magoffin
Member, a 1.5-24 m (5-80 ft) dark-gray, silty, calcareous, fossiliferous shale and dark-gray to black,
micaceous, silty, nodular limestone with abundant marine fossils; grades upward into interbedded
siltstone and shale; base of Magoffin forms distinct topographic bench. Coals include, in descending
order, the Hindman (Hazard No. 9), Hazard No. 8 (Francis), Hazard No. 7, Hazard zone (Leatherwood),
and Haddix zone.

South of Pine Mountain

Sandstone, siltstone, shale, coal, and limestone. Similar as previously described north and west of Pine
Mountain. Mapped as Bryson and Hignite Formations, or Harlan Formation on earlier quadrangles. Top
of section not present. Base of section as defined by Chesnut (1992) is base of Magoffin Member; when
absent, then base of unit is mapped at top of Limestone(?) coal (Copland/Taylor equivalent). Reynolds
Sandstone Member, mapped locally, fine to coarse-grained, medium to thick-bedded, usually
crossbedded; forms prominent cliffs on highest ridges in map area; occurs near base of the unit. Coals
include, in descending order, Hazard No. 7 (High Splint), Hazard zone (Red Springs and Morris), and
Haddix zone (Low Splint of Hignite Formation). Unit outcrops on highest mountains of Harlan County
(Black Mountain and Little Black Mountain) and along elongate ridges of Log Mountains of southwestern
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Bell County.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital).

The following coal beds and/or members are present within the Four Corners Formation:

PNfchz - Hazard coal bed (Middle Pennsylvanian)

rs - Hazard coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle

and part of the Fork Ridge Quadrangle (digital).

PNfccl - Unnamed coal bed between Hazard and Haddix coal beds (Middle
Pennsylvanian)

cl-Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle

and part of the Fork Ridge Quadrangle (digital).

PNIfchd - Haddix coal bed (Middle Pennsylvanian)

lo - Haddix coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital).

PNfcmag - Four Corners Formation, Magoffin Member (Middle and Lower
Pennsylvanian)

mag - Magoffin zone (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

uadrangle.

PNfcre - Four Corners Formation, Reynolds Sandstone Member (Middle
Pennsylvanian)

Pfre - Reynolds Sandstone Member, Four Corners Formation (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Ewing Quadrangle

(digital).
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PNb - Breathitt Group, upper part, undifferentiated (Middle and Lower
Pennsylvanian)

Pb - Breathitt Formation (Lower and Middle Pennsylvanian)

Shale, silty, gray, (weathers brown), occasionally laminated, often micaceous with abundant macerated
plant remains. Siltstone, dark-gray to light-gray, (weathers yellowish-brown), massive to bedded. Fossil
leaf, stem imprints, and siderite nodules common. Clay shale, medium-gray to black, (weathers
yellowish- brown), often contains fossil plant imprints and siderite nodules. Sandstone, \ery light-gray to
gray, fine- to coarse-grained, thin- bedded to massive, usually in multiple cross laminated beds up to 40
feet thick. Sandstones in higher parts of the formation are often impure, gray, speckled with lithic
fragments and mica, and occur in beds up to 100 feet thick. All sandstones are discontinuous laterally
and may pinch or feather out abruptly. Underclay, light- to medium-gray, commonly silty, contains
abundant Stigmaria, ranges up to three feet in thickness, commonly underlying coal beds. Magofflin
zone is a thin shale bed containing abundant productid brachiopods, gastropods, cephalopods, and
ostracods at the base of a coarsening upwards sequence of shale and siltstone. Description from source

map: Fork Ridge Quadrangle.

PNI - Lee Formation, undifferentiated (Pennsylvanian)
In cross section only. Unit appears on source map: Middlesboro South Quadrangle.

The following coal beds and/or members are present within the Breathitt Group, upper part,
undifferentiated:

PNbuc4 - Unnamed coal between Magoffin Member and Fire Clay rider coal
bed (Middle Pennsylvanian)

uc - Unnamed coal bed (Lower and Middle Pennsylvanian)
No addition description provided on the source map.

Unit appears on source map: Fork Ridge Quadrangle

PNbuc3 - Unnamed coal seams between Poplar Lick and Darby coal beds
(Middle Pennsylvanian)

usl - Unnamed coal bed (Lower and Middle Pennsylvanian)
No addition description provided on the source map.

Unit appears on source map: Fork Ridge Quadrangle

PNbuc2 - Unnamed coal seam between Darby and Upper Elkhorn No. 2
(Jellico) coal beds in upper Breathitt Group (Middle Pennsylvanian)

us2 - Unnamed coal bed (Lower and Middle Pennsylvanian)
No addition description provided on the source map.
Unit appears on source map: Fork Ridge Quadrangle
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PNbucl-Unnamed coal beds in part of upper Breathitt Group (Lower
Pennsylvanian)

ub - Unnamed coal bed (Lower Pennsylvanian)
No addition description provided on the source map.

Unit appears on source map: Eork Ridge Quadrangle

PNh - Hyden Formation (Middle Pennsylvanian)

Ph - Hyden Formation (Middle Pennsylvanian)

North and West of Pine Mountain

Mapped as middle part of the Breathitt Formation on earlier maps. Named by Chesnut (1992) for strata
between the base of the Kendrick Shale Member and the base of the Magoffin Member. The Kendrick is
an olive-gray to dark-gray shale, slightly calcareous, with sparse to moderately abundant marine fossils
(small brachiopods, pelecypods, and shell fragments); contains silty lenses, grades into siltstone, and
ranges 0 to 18 m (0 to 60 ft). The Kendrick is mapped locally and where the shale is absent the base of
the Hyden Formation is approximately located from the top of the Amburgy coal zone or its stratigraphic
equivalent. Coals include, in descending order, the Copland, Hamlin zone, Fire Clay rider, Fire Clay, and
Whitesburg zone. The Fire Clay coal contains, near its base, a distinctive 1- to 4-cm (2- to 10-in) thick,
light to dark brownish-gray flint-clay parting with conchoidal fracture that was deposited as a wolcanic
ash. The flint clay has been radiometrically dated at 312 +1 Ma by Lyons and others (1992) and 311 +1
Ma by Rice and others (1994).

South of Pine Mountain

Sandstone, siltstone, shale, coal, and minor limestone. As previously described. Mapped as Catron and
upper part of the Mingo Formations, upper part of the Wise Formation, or Breathitt Formation on earlier
gquadrangles. Base of section is the base of the Kendrick Shale Member, which is locally mapped on the
Pennington Gap 7.5-minute quadrangle. Elsewhere, the base of the unit is mapped from the top of the
Poplar Lick (Amburgy) coal zone or its stratigraphic equivalent. Three hamed sandstones are locally
mapped in the unit. The Jesse, Rockhouse Valley, and Puckett Sandstone Members are fine- to coarse-
grained sandstones, commonly massive, crossbedded, and cliff-forming. The Jesse is also
conglomeratic at base, with white quartz pebbles, clay pellets, and lithic fragments. Coals include, in
descending order, Copland/Taylor (Limestone), Hamlin zone (Pardee, Wax), Fire Clay rider (Smith,
Hignite, Gin Creek), Fire Clay (Wallins Creek, Lower Hignite), and Whitesburg zone (Stray).

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for
source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

PNct - Catron Formation (Pennsylvanian)

Sandstone, shale, coal, and underclay: Sandstone, very light gray, brown-weathering, fine- to medium-
grained, micaceous, mostly thick-bedded to massive in beds ranging from a few feet to about 30 feet in
thickness. Interbedded with medium- to dark- gray shale, light-gray underclay, and coal. Underlies small
area at top of Mingo Mountains on the west edge of the quadrangle. Description from source map:

Middlesboro South Quadrangle.

The following coal beds are present within the Hyden Formation:
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PNhcl-Unnamed coal bed between Haddix and Fire Clay coal beds (Middle
Pennsylvanian)

c2 - Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital).

PNhfr - Fire Clay rider coal bed (Middle Pennsylvanian)

h - Hignite (Fire Clay rider) coal (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge
Quadrangle.

h and sm - Fire Clay rider coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Rose Hill Quadrangle (digital).

PNhfc - Fire Clay coal bed (Middle Pennsylvanian)

wc and fc - Fire Clay coal bed (Middle Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle
(digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla Quadrangle (digital).

PNhw - Whitesburg coal bed (Middle Pennsylvanian)

st - Stray (Whitesburg) coal zone (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

Quadrangle.

st - Whitesburg coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital).

PNham - Amburgy coal bed (Middle Pennsylvanian)

am - Amburgy coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle
(digital), Rose Hill Quadrangle (digital), Varilla Quadrangle (digital).

pl - Poplar Lick (Amburgy) coal (Lower and Middle Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Fork Ridge
Quadrangle, Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital).

pl - Poplar Lick (Amburgy) coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro South
Quadrangle.
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PNhams - Amburgy coal bed (Sterling coal bed part) (Middle Pennsylvanian)

s - Amburgy coal bed (Sterling coal bed part) (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

Quadrangle.

s - Amburgy coal bed (Sterling coal bed part) (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle

and part of the Fork Ridge Quadrangle (digital).

PNhj - Hyden Formation, Jesse Sandstone Member (Middle Pennsylvanian)

Phj - Jesse Sandstone Member, Hyden Formation (Middle Pennsylvanian)

Sandstone, fine- to coarse-grained, light-gray, massive, micaceous. Conglomeratic with well-rounded
quartz pebbles from 1/4 to 1/2 in. in diameter. Unit description provided by Kentucky Geological Survey
from the Middlesboro 30'x60' (GMS-12_007) for source map: Ewing Quadrangle (digital).

PNhp - Hyden Formation, Puckett Sandstone Member (Middle Pennsylvanian)

Php - Puckett Sandstone Member, Hyden Formation, Breathitt Group (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Ewing Quadrangle

(digital).

PNm - Mingo Formation (Middle Pennsylvanian)

PNm - Mingo Formation (Pennsylvanian)

Shale, silty shale, siltstone, sandstone, coal, and underclay: Shale, medium-gray to black; contains
fossil leaf and stem imprints; commonly interbedded with or grades into silty shale, siltstone, and very
fine grained sandstone. Sandstone is mostly light gray, buff to brown weathering, micaceous, thin to
thick bedded. Massive medium- grained crossbedded sandstone as much as 30 feet thick in upper part.
Several thin beds of light- to medium-gray underclay with abundant Stigmaria. Description from source

map: Middlesboro South Quadrangle.

PNpk - Pikeville Formation (Middle Pennsylvanian)

Ppk - Pikeville Formation (Middle Pennsylvanian)

North and west of Pine Mountain

Mapped as middle part of the Breathitt Formation on earlier maps. Named by Chesnut (1992) for strata
between the base of the Betsie Shale Member and the base of the Kendrick Shale Member. The Betsie
Shale was defined by Rice and others in 1987 and was not mapped on the earlier 7.5-minute quadrangle
maps; although it occurs just abowve the Lily (Manchester) coal. For this quadrangle, the Pikeville
Formation was approximated between the top of the Lily coal and the top of the Amburgy coal zone or
its equivalent. Coals include, in descending order, the Amburgy zone, Upper Elkhorn No. 3 zone, Jellico
zone (Upper Elkhorn No. 2, Rim), Blue Gem zone (Lower Elkhorn, Straight Creek), and Little Blue Gem
coal. The unit predominantly occurs in the northwestern corner of the quadrangle.
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South of Pine Mountain

Siltstone, shale, sandstone, and coal. As previously described. Mapped as lower part of the Mingo and
upper part of the Hance Formations, lower part of the Wise Formation, or Breathitt Formation on earlier
guadrangles. Base of section, base of the Betsy Shale Member, was not mapped; therefore the top of
the Manchester coal equivalent (Hance, Bennetts Fork, or Puckett Creek coal) was used to map the
base of the section. Two named sandstones are mapped locally in the unit. The Marcum Hollow and
Clover Fork Sandstone Members are fine- to medium-grained, massive, usually crossbedded, and cliff-
forming. In addition, the Clover Fork commonly contains ironstone pebbles. Coals include, in descending
order, Amburgy zone (Creech, Poplar Lick, Sterling, Low Splint of Wise Formation), Darby coal (Taggatrt,
Buckeye Spring), Upper Elkhorn No. 3 zone (Kellioka, Taggart Marker), Jellico zone (Harlan, Mingo),
Blue Gem zone (Path Fork, Rich Mountain, Imboden), and Little Blue Gem coal (Phoebe).

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

The following coal beds are present within the Pikeville Formation:

PNpkd - Darby (Upper Elkhorn No. 3.5) coal bed (Middle Pennsylvanian)

bs - Buckeye Springs (Darby) coal (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

Quadrangle.

bs - Darby (Upper Elkhorn No. 3.5) coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle

and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital), Rose Hill
uadrangle (digital).

PNpkc3 - Unnamed coal bed between Darby and Upper Elkhorn No. 2 (Jellico)
coal beds in Pikeville Formation (Middle Pennsylvanian)

c3 - Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro North

Quadrangle (digital)

PNpke3 - Upper Elkhorn No. 3 coal (Middle Pennsylvanian)

kl - Upper Elkhorn No. 3 coal (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle

(digital), Varilla Quadrangle (digital).
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PNpke2 - Upper Elkhorn No. 2 (Jellico) coal bed (Middle Pennsylvanian)

hl, mg - Upper Elkhorn No. 2 (Jellico) coal bed (Middle Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle
(digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla
Quadrangle (digital).

mg - Mingo (Upper Elkhorn No. 2) coal zone (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears source map: Fork Ridge Quadrangle.

hl - Harlan (Upper Elkhorn No. 2) coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears source map: Middlesboro South

Quadrangle.

PNpkc2 - Unnamed coal bed between Upper EIkhorn No. 2 (Jellico) and Lower
Elkhorn (Blue Gem) coal beds (Middle Pennsylvanian)

c4 - Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro North

uadrangle (digital).

PNpkel - Lower Elkhorn (Blue Gem) coal bed (Middle Pennsylvanian)

pf, rm - Lower Elkhorn (Blue Gem) coal bed (Middle Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle
(digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla
Quadrangle (digital).

rm - Rich Mountain (Lower Elkhorn (Blue Gem)) coal (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

Quadrangle.

pf - Path Fork (Lower Elkhorn (Blue Gem)) coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro South

Quadrangle.

PNpkcl - Unnamed coal bed between Lower Elkhorn (Blue Gem) and
Manchester coal beds (Middle Pennsylvanian)

c3 - Unnamed coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Rose Hill Quadrangle (digital).
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PNpklbg - Little Blue Gem coal bed (Middle Pennsylvanian)

p - Little Blue Gem coal bed (Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital).

PNbm - Breathitt Group, middle part, undifferentiated (Middle Pennsylvanian)

Pbm - Middle part of Breathitt Group, undifferentiated (Middle Pennsylvanian)
North and west of Pine Mountain
Mapped as Breathitt Formation, undifferentiated; or Breathitt Formation, intensely deformed and
undifferentiated. Occurs in two locations: a narrow belt of undifferentiated, deformed rocks adjacent to
the north side of the Pine Mountain overthrust fault; and a north-south trending, narrow, fault-bounded
belt of undifferentiated rocks along the White Mountain fault zone. Shale, siltstone, sandstone, and coal.
Shale and siltstone, light- to dark-gray, interbedded with thin-bedded sandstone, micaceous, locally
carbonaceous, in part calcareous with sparse marine fossils, locally intensely sheared. Sandstone, fine
to medium-grained, poorly to well sorted; thin to thick-bedded, micaceous, in part quartzose and
carbonaceous, crossbedded; some vertically dipping beds as much as 15 m (50 ft) thick. Coal, sheared
and slickensided, several unnamed beds 0.5 m (1.5 ft) thick occur near top, a vertically dipping coal bed
reported to be as much as 0.8 m (2.5 ft) thick was mined for local use along south bank of Straight
Creek. Unit poorly exposed, generally covered by alluvium and colluvium. Unit description provided by
Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Kayjay
uadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital).

PNha - Hance Formation (Middle Pennsylvanian)

PNha - Hance Formation (Pennsylvanian)

Upper sandstone member-

Shale, silty shale, siltstone, sandstone, underclay, and coal: Medium- to dark-gray shale and silty
shale, locally interbedded with siltstone or very fine grained sandstone, fossil plant imprints and siderite
nodules common. Sandstone is very light to light gray, very fine to medium grained, thin to thick bedded,
micaceous, buff to brown weathering, mostly in crosslaminated beds ranging from a few feet to 40 feet in
thickness. Underclay is light to medium gray, commonly silty, contains abundant Stigmaria, ranges from
1 to 3 feet in thickness, and underlies the coal beds.

Sandstone member-
Sandstone, very light gray to white, thick-bedded to massive, cross- bedded, conspicuously quartzose;
averages about 25 feet in thickness.

Middle sandstone member

Shale, medium-gray to black; siderite nodules common; contains few interbeds of light-gray very fine to
fine-grained micaceous sandstone, siltstone, coal, and underclay. Distinctly ripple-bedded middle
sandstone member of adjacent quadrangles grades largely to siltstone.

Yellow Creek Sandstone Member-
Sandstone, light-gray, very fine to fine-grained, micaceous, cliff-forming.

Below Yellow Creek Sandstone Member-
Shale, medium- to dark-gray; siderite nodules common.
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Description from source map: Middlesboro South Quadrangle.

PNg - Grundy Formation (Lower Pennsylvanian)

Pg - Grundy Formation (Lower Pennsylvanian)

North and west of Pine Mountain

Mapped as lower part of the Breathitt Formation on earlier maps. Named by Chestnut (1992) for strata
from the top of the Bee Rock Sandstone to the base of the Betsie Shale. Approximately 61 m (200 ft) of
the upper Grundy Formation is exposed along the crest of the Flat Lick Anticline in the Artemus 7.5-
minute quadrangle. Coals include the Lily (Manchester).

South of Pine Mountain

Siltstone, shale, sandstone, and coal. As previously described. Mapped as lower part of Hance
Formation, or lower part of Breathitt Formation on earlier quadrangles. The base of the section is the top
of the underlying Bee Rock Formation (Chesnut, 1992). Upper boundary is at the base of the Betsie
Shale Member; where not mapped, the top of the Manchester coal (or its equivalent). Two sandstones,
were mapped locally in the unit, particularly on Varilla and the east side of Middlesboro North 7.5-minute
quadrangles; an upper unnamed sandstone and the Yellow Creek Sandstone Member. Sandstones are
very fine- to medium-grained, micaceous, cliff forming; upper sandstone commonly contains argillaceous
laminae, Yellow Creek Sandstone is moderately well sorted and quartzose. Mapped unit is exposed in
uplifted, flat lying strata in eastern Bell County, and in dipping beds along two narrow belts (southern
foothills of Pine Mountain and northern side of Cumberland Mountain). Coals include, in descending
order, Manchester (Hance, Bennetts Fork, Puckett Creek), Mason rider, Mason (Chenoa), Gray Hawk
(Split Seam), Clear Fork, and Naese.

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for
source maps: Ewing Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

The following coal beds are present within the Grundy Formation:

PNmn - Manchester coal bed (Lower Pennsylvanian)

p, b, ha, hn- Manchester coal bed (Lower Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Ewing Quadrangle
(digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla
Quadrangle (digital).

k - Kent (Manchester) coal (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Fork Ridge

Quadrangle.

hn - Hance (Manchester) coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro South

Quadrangle.
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PNgmr - Mason rider coal bed (Lower Pennsylvanian)

mr - Mason rider coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro North

Quadrangle (digital).

PNgma - Mason coal bed (Lower Pennsylvanian)

ch, ma - Mason coal bed (Lower Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital), Middlesboro
South Quadrangle (digital), Varilla Quadrangle (digital).

ma - Mason coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro South

Quadrangle.

PNgcl - Unnamed coal bed in Grundy Formation (Lower Pennsylvanian)

c4 - Unnamed coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital).

PNggh - Gray Hawk coal bed (Lower Pennsylvanian)

sp - Gray Hawk coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Varilla Quadrangle (digital).

PNgcf - Clear Fork coal bed (Lower Pennsylvanian)

cf - Clear Fork coal bed (Lower Pennsylvanian)

No addition description provided on the source map. Unit appears on source maps: Kayjay Quadrangle
and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital), Middlesboro
South Quadrangle (digital), Varilla Quadrangle (digital).

cf - Clear Fork coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro South

Quadrangle.

PNbI - Breathitt Group, lower part (Lower Pennsylvanian)

Pbl - Lower part of Breathitt Group (Lower Pennsylvanian)

North and west of Pine Mountain

Mapped as Lee Formation, undivided, on earlier maps. Since the Lee sandstone members were elevated
to formations by Chesnut (1992), the name “Lee Formation” was formally dropped in Kentucky.
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Sandstone, siltstone, and shale. Sandstone, white to darkgray, fine to coarse-grained, poorly to
moderately well sorted, thin to thick-bedded, locally friable and quartzose, in part quartzitic, micaceous,
crossbedded, and conglomeratic; sheared, fractured and slickensided; vertically dipping beds form
prominent ridges and cliffs. Siltstone and shale, interbedded with fine-grained sandstone, micaceous, in
part carbonaceous, slickensided and fractured; darkgray shale contains ironstone concretions. Lower
part of unit is conglomeratic, with sheared, well-rounded quartz pebbles up to 2.5 cm (1 in) in diameter.
Unit exposed along northern foothills of Pine Mountain, and on north face of White Mountain. Base of
unit, forming sole of Pine Mountain overthrust fault, is 6 m (20 ft) sheared, quartzitic, bleached and
altered fine grained sandstone; possibly includes sandstone from the Pennington Formation.

South of Pine Mountain

Sandstone, siltstone, and shale. As previously described. Mapped as Lee Formation, undivided, on
earlier maps; later redefined as lower part of the Breathitt Group (Chesnut, 1992) when “Lee Formation”
was formally dropped from Kentucky nomenclature. Unit exposed in fault slices adjacent to Pine
Mountain, and in the central uplift core of the Middlesboro Basin (England and Roen, 1962; Milam and
Kuehn, 2002).

Unit description provided by Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for

source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital)

PNgy - Grundy Formation, Yellow Creek Sandstone Member (Lower
Pennsylvanian)

Pgy - Yellow Creek Sandstone Member, Grundy Formation, Breathitt Group (Lower
Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Middlesboro South Quadrangle (digital), Varilla Quadrangle (digital).

PNhay - Hance Formation, Yellow Creek Sandstone Member (Pennsylvanian)
Sandstone, light-gray, very fine to fine-grained, micaceous, cliff-forming. Description from source map:

Middlesboro South Quadrangle.

PNbr - Bee Rock Sandstone (Lower Pennsylvanian)

Pbr - Bee Rock Sandstone (Lower Pennsylvanian)

South of Pine Mountain

Sandstone, conglomeratic sandstone, siltstone, shale, and minor coal. Mapped as member of Lee
Formation on earlier quadrangles. Chesnut (1992) elevated Bee Rock Sandstone to formation status and
included the immediately overlying Naese Sandstone Member of Hance Formation, where mapped.
Sandstone, white to light-gray, fine- to coarse-grained, well sorted, quartzose, locally micaceous and
silty in upper part, thin bedded to massive, conspicuously crossbedded, locally conglomeratic at base
with well-rounded white quartz pebbles 0.6 to 5 cm (1/4 to 2 in) in diameter; forms prominent cliffs and
hogbacks along south slope of Pine Mountain. Siltstone and shale, medium- to dark-gray, micaceous,
carbonaceous, silty and sandy, with occasional thin unmapped coal bed. Thin shale occurs near middle
of unit and forms persistent slope break, or swales, between cliff-forming sandstones. Unit description
provided by Kentucky Geological Suney from the Middlesboro 30’x60' (GMS-12_007) for source maps:

Ewin uadrangle (digital), Middlesboro North Quadrangle (digital), Varilla Quadrangle (digital).

The following coal bed is present within the Bee Rock Sandstone:
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PNbrn - Naese coal bed (Lower Pennsylvanian)

n - Naese coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla Quadrangle (digital).

PNbru - Bee Rock Sandstone, upper part and Naese Sandstone Member
(Lower Pennsylvanian)

Pbru - Naese Sandstone Member, Upper part of Bee Rock Sandstone (Lower Pennsylvanian)
South of Pine Mountain

Upper part of unit, where previously mapped as Naese Sandstone Member, now mapped as upper part of
Bee Rock Sandstone. Unit description provided by Kentucky Geological Suney from the Middlesboro
30'x60' (GMS-12_007) for source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

PNIn - Lee Formation, Naese Sandstone Member (Pennsylvanian)
Sandstone, light-gray, fine- to medium-grained, thick-bedded to massive, micaceous, crossbhedded.

Description from source map: Middlesboro South Quadrangle.

The following coal bed is present within the Bee Rock Sandstone, upper part and Naese Sandstone
Member:

PNbrcl - Unnamed coal bed in Naese Sandstone Member below Naese coal
bed (Lower Pennsylvanian)

¢c5 - Unnamed coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Middlesboro North

Quadrangle (digital).

PNbrl - Bee Rock Sandstone, lower part (Lower Pennsylvanian)

Pbrl - Lower part of Bee Rock Sandstone (Lower Pennsylvanian)

South of Pine Mountain

Lower part of Bee Rock Sandstone, where mapped separately, now mapped as lower part of Bee Rock
Sandstone. Unit description provided by Kentucky Geological Survey from the Middlesboro

30'x60' (GMS-12_007) for source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

PNIbr - Lee Formation, Bee Rock Sandstone Member (Pennsylvanian)
Sandstone, white to very light gray, very fine to coarse-grained, cross- bedded; quartzose in lower part;
intraformational breccia in upper part; includes lentil of dark-gray shale in middle part. Description from

source map: Middlesboro South Quadrangle.
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PNah - Alvy Creek Formation, Hensley Member (Lower Pennsylvanian)

PNId - Lee Formation, sandstone and shale member D (Pennsylvanian)

Shale, medium-gray to black, and sandstone, waw- to platy-bedded, very fine to fine-grained, light-gray,
in upper part. Middle part is thick-bedded to massive very fine to fine-grained light-gray sandstone.
Medium-gray shale with very fine to fine-grained waw- to platy-bedded sandstone in lower part.

Description from source map: Ewing Quadrangle.

PNId - Lee Formation, sandstone and shale member D (Pennsylvanian)

Shale, sandstone, coal, and underclay: Lower part is medium-gray shale and silty shale with few thin
beds of very fine to fine-grained thin- bedded sandstone, coal, and underclay. Middle part contains light-
gray \ery fine to fine-grained thick-bedded to massive micaceous sandstone. Upper part consists of
medium-gray to grayish-black shale and silty shale, light-gray very fine to fine-grained thin- to thick-
bedded micaceous sandstone, and 2 coal beds with underclay. Description from source map:

Middlesboro South Quadrangle.

PNId - Lee Formation, sandstone and shale member D (Pennsylvanian)

Shale, sandstone, coal, and underclay: Lower part is medium- gray shale and very fine to fine-grained,
platybedded sand- stone. Middle part is light-gray, very fine to fine-grained, thick-bedded to massive
sandstone. Upper part consists of medium-gray to grayish-black shale; light-gray, very fine to fine-
grained, platy to thick-bedded sandstone; and one thin coal bed with underclay. Description from source

map: Varilla Quadrangle.

Pah - Hensley Member, Alvy Creek Formation (Lower Pennsylvanian)

South of Pine Mountain

Shale, siltstone, sandstone, and minor coal. Shale and siltstone, medium to darkgray, sandy,
micaceous, carbonaceous, thin-bedded; form swales at top and base of unit. Sandstone, \ery fine- to
medium-grained, well to poorly sorted, thin- to thick-bedded micaceous and carbonaceous; locally forms
cliffs. Tunnel coal bed, occurs in upper shaly zone of unit, locally exposed. Unit description provided by
Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Ewing
Quadrangle (digital), Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro
North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla
Quadrangle (digital).

The following coal bed is present within the Alw Creek Formation, Hensley Member:

PNtu - Stearns No. 2 coal bed (Lower Pennsylvanian)

tu - Stearns No. 2 coal bed (Lower Pennsylvanian)
No addition description provided on the source map. Unit appears on source maps: Middlesboro North

Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital).

PNahus - Alvy Creek Formation, Hensley Member and upper part of Sewanee
Sandstone (Lower Pennsylvanian)

PNIu - Upper Member of Lee Formation (Lower Pennsylvanian)

Sandstone, mostly light-gray (weathers brown). fine- to medium- grained, micaceous; some units are
light-gray to white, (weather yellowish-brown to white), crossbedded, fine- to coarse-grained, quartzose,
commonly nonconglomeratic, and forming prominent outcrops. Siltstone, argillaceous to sandy, gray,
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(weathers grayish-brown to brown), laminated, poorly exposed. Shale, silty, in places very dark-gray and
carbonaceous. Coal not exposed in this quadrangle. Description from source map: Eork Ridge

Quadrangle.

PNss - Sewanee Sandstone (Lower Pennsylvanian)

PNIc - Lee Formation, sandstone member C (Pennsylvanian)

Sandstone, fine- to coarse-grained, very light gray, massive, quartzose, crossbedded. Conglomeratic
with lenses, as much as 5 ft thick, of well- rounded quartz pebbles commonly 1/2 to 1 in. in diameter
and as much as 2 in. long. Four conglomeratic sandstone beds can be differentiated locally where they
are separated by thin lenses of platy sandstone, shale, coal, and underclay. Description from source

map: Ewing Quadrangle.

PNIsc - Lee Formation, sandstone member C (Pennsylvanian)

Sandstone, white to very light gray, fine- to coarse-grained, quartzose, massive, crossbedded,
conglomeratic with well-rounded quartz pebbles commonly 1/2 to 1 inch in diameter. Locally member is
divided into 4 conglomeratic sandstone ledges by fine-grained thin- bedded sandstone and shale, forms
prominent cliffs and hogbacks on northwest slope of Cumberland Mountain. Description from source

map: Middlesboro South Quadrangle.

PNIsc - Lee Formation, sandstone member C (Pennsylvanian)

Sandstone, white to very light gray, fine- to coarse-grained, quartzose, massive, crossbedded;
conglomeratic with well-rounded quartz pebbles commonly one-half to one inch in diameter. Locally the
member is divided into four conglomeratic sandstone beds by intervening beds of very fine to fine-
grained platybedded sandstone, shale, coal, and underclay. Description from source map: Varilla

Quadrangle.

Pss - Sewanee Sandstone (Lower Pennsylvanian)

South of Pine Mountain

Conglomerate, sandstone, siltstone, and shale. As described above. Unit identified only where
intervening Dark Ridge Member is mapped between the Sewanee and Warren Point Sandstones. Locally
divided into four conglomeratic sandstone ledges; forms prominent cliffs and hogbacks on top of Rocky
Face and on northwest slope of Cumberland Mountain. Unit description provided by Kentucky Geological
Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Ewing Quadrangle (digital),
Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle
(digital), Varilla Quadrangle (digital).

PNsw - Sewanee and Warren Point Sandstones (Lower Pennsylvanian)

Psw - Sewanee and Warren Point Sandstones (Lower Pennsylvanian)

South of Pine Mountain

Conglomeratic sandstone, sandstone, siltstone, and shale. Sandstone, white to light-gray, fine- to
coarse-grained, quartzose, massiwe, strikingly crossbedded, in part conglomeratic with well-rounded
quartz pebbles up to 7.6 cm (3 in) in diameter; forms several resistant ledges. Siltstone and shale, olive-
to dark-gray, micaceous, partly carbonaceous, interbedded with and grades into very fine-grained
sandstone; forms narrow valleys separating sandstone ridges. Previously mapped as Middlesboro
Member of the Lee Formation, but later divided into Sewanee and Warren Point Sandstones by Chesnut
(1992). On this map, combined unit, Sewanee and Warren Point Sandstones, is well exposed in an
elongate belt of three or four prominent hogback ridges on the south flank of Pine Mountain. Base sharp
and undulating; probably unconformable with underlying units. Unit description provided by Kentucky
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Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Kayjay Quadrangle and
part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital).

PNIss - Sewanee Sandstone, lower part (Lower Pennsylvanian)

PNMIm - Middle Member of Lee Formation (Upper Mississippian and Lower Pennsylvanian)
Sandstone, white to very light-gray, fine- to coarse-grained, quartzose, massive, crossbedded,
conglomeratic with well-rounded quartz pebbles commonly 1/2 to 1 inch in diameter. Locally, member is
divided into 4 conglomeratic sandstone ledges by less resistant sandstone and shale; forms prominent
cliffs and hogbacks on northwest slope of Cumberland Mountain. Description from source map: Eork

Ridge Quadrangle.

PNbcd - Bottom Creek Formation, Dark Ridge Shale Member (Lower
Pennsylvanian)

PNIb - Lee Formation, sandstone and shale member B (Pennsylvanian)
Shale, medium-gray, in lower part, and very fine to fine-grained, waw-bedded light-gray and light-olive-
gray sandstone in upper part. Description from source map: Ewing Quadrangle.

Pbcd - Dark Ridge Shale Member, Bottom Creek Formation (Lower Pennsylvanian)

South of Pine Mountain

Shale, siltstone, sandstone, and coal. Shale and siltstone, medium- to darkgray, slightly calcareous,
locally grayish-green clay shale; interbedded with ripple-laminated siltstone and fine-grained sandstone.
Sandstone, light gray, fine- to medium-grained, lithic fragments common. Cumberland Gap coal bed
locally exposed near top of unit. Previously mapped as a member of the Lee Formation, now formally a
member of the Bottom Creek Formation (Chesnut, 1992). Unit description provided by Kentucky
Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Ewing Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

PNIsb - Lee Formation, sandstone and shale member B (Pennsylvanian)
Shale, medium-dark-gray; at top includes coal bed with medium-gray underclay. Description from source

map: Middlesboro South Quadrangle.

PNIsb - Lee Formation, sandstone and shale member B (Pennsylvanian)

Sandstone, white to very light gray, fine- to coarse-grained, quartzose, massive, crossbedded;
conglomeratic with well- rounded quartz pebbles ranging mostly from one-half to one inch in diameter;
wedges out northwestward. Description from source map: Varilla Quadrangle.

The following coal bed is present within the Bottom Creek Formation, Dark Ridge Shale Member:

PNbcdcg - Cumberland Gap coal bed (Lower Pennsylvanian)

cg - Cumberland Gap coal (Lower and Middle Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Eork Ridge

Quadrangle.

cg - Cumberland Gap coal bed (Lower Pennsylvanian)

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document 33

No addition description provided on the source map. Unit appears on source maps: Middlesboro South

Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla Quadrangle (digital).

cg - Lee Formation, Cumberland Gap coal bed (Pennsylvanian)
No addition description provided on the source map. Unit appears on source map: Varilla Quadrangle.

PNbdcw - Bottom Creek Formation, Dark Ridge Shale Member and Warren
Point Sandstone (Lower Pennsylvanian)

PNMIIl - Lower Member of Lee Formation (Upper Mississippian and Lower Pennsylvanian)
Shale, medium dark-gray to light olive-gray, includes sewveral coal beds and underclays in upper part.
Sandstone, very light-gray to white, (weathers gray to buff), fine- to coarse-grained, quartzose, not
conglomeratic in this quadrangle, crossbedded, forms prominent bluff. Description from source map:

Fork Ridge Quadrangle.

PNwp - Warren Point Sandstone (Lower Pennsylvanian)

PNla - Lee Formation, sandstone member A (Pennsylvanian)

Sandstone, fine- to medium-grained, very light gray, quartzose, massive. Lens of conglomeratic
sandstone at base locally. Lower part grades laterally and intertongues with Pennington formation. Upper
part is too thin to be shown on the map east of White Rocks. Description from source map: Ewing

Quadrangle.

Pwp - Warren Point Sandstone (Lower Pennsylvanian)

South of Pine Mountain

Conglomerate, sandstone, and siltstone. As described abowve. Originally mapped as White Rocks
Sandstone Member or Chadwell Member of the Lee Formation, renamed Warren Point Sandstone by
Chesnut (1992). Mapped on west side of Rocky Face and forms two or more sandstone ledges near the
top of Cumberland Mountain. Unit description provided by Kentucky Geological Survwey from the
Middlesboro 30'x60' (GMS-12_007) for source maps: Ewing Quadrangle (digital), Middlesboro North
Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital), Varilla
Quadrangle (digital).

PNla - Lee Formation, sandstone member A (Pennsylvanian)
Sandstone, white to very light gray, fine- to coarse-grained, quartzose, massive, crossbedded, partly
conglomeratic with well-rounded quartz pebbles about 1/2 inch in diameter. Description from source

map: Middlesboro South Quadrangle.

PNla - Lee Formation, sandstone member A (Pennsylvanian)
Sandstone, very light gray, fine- to medium-grained, massive; conglomeratic sandstone lens at base
ranges from O to 38 feet in thickness. Description from source map: Varilla Quadrangle.

PNwpw - Warren Point Sandstone, White Rocks sandstone bed (Lower
Pennsylvanian)

PNIw - Lee Formation, White Rocks sandstone member (Pennsylvanian)
Sandstone, fine- to coarse-grained, very light gray, quartzose, massive, crossbedded. Very
conglomeratic with well-rounded quartz pebbles ranging mostly from 2 to 1 in. in diameter. Includes at
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center lentil of very fine grained wawy-bedded light olive-gray sandstone. Named from exposure at White
Rocks on Cumberland Mountain. Description from source map: Ewing Quadrangle.

PNIw - Lee Formation, White Rocks Sandstone Member (Pennsylvanian)

Sandstone, white to very light gray, fine- to coarse-grained, quartzose, massive, crossbedded;
conglomeratic with well- rounded quartz pebbles ranging mostly from one-half to one inch in diameter;
wedges out northwestward. Description from source map: Varilla Quadrangle.

PNMbp - Breathitt Group, lower part and Pennington Group (Lower
Pennsylvanian and Mississippian)

PNMIp - Lee and Pennington Formations (Mississippian and Pennsylvanian)

Sandstone, shale, and siltstone: Alternating zones of light- olive-gray to light-gray sandstone and light-
olive-gray to greenish-gray shale and siltstone. Sandstone in lower part is thin-bedded and very fine-
grained; in upper part it is massive-bedded, fine- to medium-grained, conglomeratic. Description from

source map: Wheeler Quadrangle.

Mp - Pennington Group (Mississippian)

Mp - Pennington Formation (Upper Mississippian)

Sandstone, shale, siltstone, and limestone, lower 300-350 feet consists of shale, siltstone, limestone,
and thin sandstone. Abowve is 200 feet of sandstone owverlain by 200 feet of fine- grained sandstone,
siltstone, shale, and limestone lenses, succeeded by 60 feet of thick-bedded sandstone with quartz-
pebble conglomerate. At top is more than 200 feet of interbedded shale and sandstone with quartz-
pebble and polymictic conglomerates and some thin, impure coal lenses; top of formation removed by
faulting and erosion. Description from source map: Back Valley Quadrangle.

Mp - Pennington Formation (Mississippian)
In lower half, fine- to medium-grained in beds 1-4 feet thick; upper half, fine-grained in waw beds 1 inch
to 1 foot thick; minor amounts of intercalated greenish-gray shale. Description from source map:

Coleman Gap Quadrangle.

Mp - Pennington Formation (Upper Mississippian )

Sandstone, very light-gray to light olive-gray. (weathers gray or brown), fine-grained, ripple-bedded with
abundant argillaceous laminae. Sandstone light-gray, (weathers brown to buff), medium-grained,
massive-bedded, crossbedded, and forms prominent bluffs. Also present are a few beds of calcareous
bioclastic sandstone, siltstone, and light olive-gray shale. Description from source map: Fork Ridge

Quadrangle.

Mp - Pennington Group (Mississippian)

South of Pine Mountain

Siltstone, shale, sandstone, and minor limestone. Mapped as two units on earlier quadrangles,
combined as one unit for this map. Siltstone and shale, interbedded, green, gray, reddish-brown, thin-
bedded to laminated, in part carbonaceous, locally calcareous with marine fossil fragments, poorly
exposed; forms swales between ridges. Sandstone composed of two types: (1) light- to medium-gray,
fine- to medium-grained, quartzose, well sorted, occasional scattered quartz pebbles with coal and rock
fragments, medium- to thick-bedded, crossbedded; and (2) greenish-gray, fine-grained, thin-bedded;
grades laterally into silty, ripplebedded sandstone; forms subdued linear ridges between shale valleys.
Limestone, olive-gray, argillaceous, very fossiliferous; forms discontinuous bed or found as float near
base of unit. Unit forms prominent cliffs along crest and north side of Pine Mountain and near crest of
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Cumberland Mountain; also poorly exposed in fault slices along main thrust plane of Pine Mountain
overthrust fault zone. May contain parts of Stony Gap Sandstone Member or Pinnacle Overlook
Sandstone. Unit description provided by Kentucky Geological Survey from the Middlesboro

30'x60' (GMS-12_007) for source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital), Middlesboro South Quadrangle (digital), Rose Hill
Quadrangle (digital), Varilla Quadrangle (digital).

Mpu - Pennington Group, upper part (Upper Mississippian)

Mpu - Pennington formation, upper member (Mississippian)
Shale, light-olive-gray to grayish-green with interbedded very fine to fine- grained, platy- and wawy-bedded
sandstone. Locally sandstone is fine to medium grained and conglomeratic. Description from source

map: Ewing Quadrangle.

Mpu - Pennington Formation, upper member (Upper Mississippian)
Shale, medium-gray to light-olive-gray; thin coal bed and underclay in lower part locally. Description from

source map: Middlesboro South Quadrangle.

Mpu - Pennington Formation, upper member (Mississippian)
Shale and siltstone, light-olive-gray to greenish-gray. Shale, light-olive gray; locally contains thin bed of
argillaceous limestone. Description from source map: Varilla Quadrangle.

Mpo - Pinnacle Overlook Sandstone (Mississippian)

Mpo - Pinnacle Overlook Member of Lee Formation (Upper Mississippian and Lower
Pennsylvanian)

Pinnacle Owverlook Member of Lee Formation Sandstone, white to very light-gray, fine- to coarse-grained,
quartzose, crossbedded, thick-bedded to massive partly conglomeratic with well-rounded quartz pebbles
about 1/2 inch in diameter. Description from source map: Eork Ridge Quadrangle.

Mpo - Pinnacle Overlook Sandstone, Pennington Group (Mississippian)

South of Pine Mountain

Sandstone, white to light-gray, fine- to coarse-grained, quartzose, in part conglomeratic with well-
rounded quartz pebbles, and small cobbles up to 10 cm (4 in), crossbedded, massiwe, cliff forming;
grades laterally into calcareous siltstone and shale. Mapped as lower tongue or sandstone tongue of Lee
Formation, believed to be equivalent to the Princeton Sandstone; currently recognized as a sandstone
formation of the upper part of the Pennington Group (Chesnut, 1992). Unit description provided by
Kentucky Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Kayjay
Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital),
Middlesboro South Quadrangle (digital), Rose Hill Quadrangle (digital).

PNII - Lee Formation, lower tongue (Pennsylvanian)
Sandstone, white to very light gray, fine- to coarse-grained, quartzose, crossbedded, thick-bedded to
massive, partly conglomeratic with well-rounded quartz pebbles about 1/2 inch in diameter. Description

from source map: Middlesboro South Quadrangle.

PNII - Lee Formation, lower tongue (Pennsylvanian)
Sandstone, white to very light gray, fine- to medium-grained, quartzose, crossbedded; mostly
conglomeratic with well-rounded quartz pebbles. Description from source map: Varilla Quadrangle.
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Mpl - Pennington Group, lower part (Upper Mississippian)

Mpl - Pennington formation, lower member (Mississippian)
Sandstone, very fine to fine-grained, platy- and waw-bedded, with few thin beds of light olive-gray shale
and siltstone. Description from source map: Ewing Quadrangle.

Mpl - Pennington Formation, lower member (Upper Mississippian)
Sandstone, very light gray to light-olive-gray, very fine to fine-grained, partly ripple-bedded with abundant
argillaceous laminae; few thin beds of light-olive-gray shale and siltstone. Description from source map:

Middlesboro South Quadrangle.

Mpl - Pennington Formation, lower member (Mississippian)
Sandstone, very light gray to light-olive-gray, very fine to fine-grained, platy and waw-bedded; few thin
beds of light-olive-gray shale and siltstone. Description from source map: Varilla Quadrangle.

Mn - Newman Limestone (Upper Mississippian)

Mn- Newman Limestone, (Upper Mississippian)

Limestone and shale, upper part 25 to 40 feet of olive-gray shale with limestone lenses at base; overlain
by gray, fine- to medium-grained impure limestone; lower part limestone, medium- to thick-bedded,
medium-gray, fine-grained to fossil-fragmental, with oolitic zones and some dolomite, especially near
base. Highly fossiliferous throughout; unconformity at base. Description from source map: Back Valley

Quadrangle.

Mnu - Newman Limestone, upper member (Mississippian)

Mnu - Newman Limestone, upper member (Mississippian)

Shale, siltstone, and limestone: Greenish-gray to dark-greenish-gray shale and minor amounts of
siltstone; olive-gray limestone of three types; calcilutite, argillaceous calcilutite, and medium-grained
oolite, all in beds 1 inch to 4 feet thick. Description from source map: Coleman Gap Quadrangle.

Mnu - Newman Limestone, upper member (Mississippian)
Shale and limestone, olive-gray, calcareous shale predominates; some thick beds of lutite-textured or
oolitic olive-gray limestone. Description from source map: Ewing Quadrangle.

Mnu - Newman Limestone, upper member (Upper Mississippian)

Shale, medium-gray to medium dark-gray, partly calcareous; interbedded with limestone, medium-gray
to olive-gray, very fine- to medium-grained, partly argillaceous; minor calcareous sandstone. Poorly
exposed. Description from source map: Eork Ridge Quadrangle.

Mnu - Upper part of Newman Limestone (Mississippian)

South of Pine Mountain

Shale and limestone. Shale, light- to dark-gray, calcareous, partly laminated to thin-bedded,
fossiliferous, grading to blocky claystone; interbedded with limestone. Limestone, medium- to dark-gray,
thin- to medium-bedded, fossiliferous; in part argillaceous, oolitic, and bioclastic. Poorly exposed, often
cowered by colluvium along north slope of Pine Mountain. Unit description provided by Kentucky
Geological Survey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Kayjay Quadrangle and

part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital), Middlesboro South
Quadrangle (digital).
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Mnu - Newman Limestone, upper member (Upper Mississippian)
Shale and limestone: Medium-gray to medium-dark-gray shale, partly calcareous; interbedded with
medium-gray to olive-gray lutite-to arenite-textured partly argillaceous limestone. Description from source

map: Middlesboro South Quadrangle.

Mnu - Newman Limestone, upper member (Mississippian)
Shale and limestone: Medium-dark-gray and olive-gray shale, partly calcareous, interbedded with
medium-gray to olive- gray, lutite- to arenite-textured, partly argillaceous limestone. Description from

source map: Varilla Quadrangle.

Mnu - Newman Limestone, upper member (Mississippian)
Shale and limestone: Predominantly medium-gray calcareous shale; interbedded units calcilutite,
argillaceous calcilutite, and fine to medium oolitic limestone. Description from source map: Wheeler

Quadrangle.

Mnl - Newman Limestone, lower member (Upper Mississippian )

Mnl - Newman Limestone, lower member (Mississippian)
Limestone: Interbedded light-olive-gray calcilutite and medium oolite in beds 1 inch to 4 feet thick; olive-
black chert present at base, middle, and top. Description from source map: Coleman Gap Quadrangle.

Mnl - Newman Limestone, lower member (Mississippian)

Limestone, basal few feet olive-gray, lutite-textured argillaceous lime- stone with abundant dark-gray
chert; remainder is mainly oolitic, light-olive-gray limestone with some interbeds of lutite-textured light-
olive-gray limestone. Description from source map: Ewing Quadrangle.

Mnl - Newman Limestone, lower member (Upper Mississippian )
Limestone, light olive-gray, (weathers light-gray), very fine- to medium-grained, partly pelletal; basal beds
contain dolomite locally and chert nodules in most places. Often forms conspicuous bluffs. Description

from source map: Fork Ridge Quadrangle.

Mnl - Newman Limestone, lower member (Upper Mississippian)
Limestone, light-olive-gray, lutite- to arenite-textured, partly oolitic; basal beds contain dolomite locally
and chert nodules in most places. Description from source map: Middlesboro South Quadrangle.

Mnl - Newman Limestone, lower member (Mississippian)
Limestone, light-olive-gray, lutite- to arenite-textured, oolitic; basal few feet argillaceous; few beds
contain dark-gray chert nodules. Description from source map: Varilla Quadrangle.

Mnl - Newman Limestone, lower member (Mississippian)
Limestone, fine to medium olive-gray oolitic with a few interbeds of calcilutite: lower few feet argillaceous,
containing abundant olive-black chert nodules. Description from source map: Wheeler Quadrangle.

Mnf - Newman Limestone, lower part and Fort Payne Chert (Mississippian)

Mnf - Lower part of Newman Limestone and Fort Payne Chert (Mississippian)

South of Pine Mountain

Limestone, chert, and dolomite. Mapped as a combined unit. Lower part of Newman Limestone as
described above. Fort Payne, chert and dolomite. Chert, light gray, pink, or white, thin-bedded to
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nodular, interbedded with silty shale of underlying unit. Dolomite, silty, in thin beds, interbedded with
shale. Fort Payne thins eastward, only present on west side of quadrangle; intertongues with underlying
Grainger Formation. Unit description provided by Kentucky Geological Survey from the Middlesboro
30'x60' (GMS-12_007) for source maps:Kayjay Quadrangle and part of the Fork Ridge Quadrangle
(digital), Middlesboro North Quadrangle (digital).

Mg - Grainger Formation (Mississippian)

Mg - Grainger Formation (Lower Mississippian and Upper Devonian)

Siltstone, greenish-gray and gray, with interbedded shale, gray to greenish-gray. Shale predominant near
middle of formation. Grayish-red shale and siltstone common in upper and lower parts of formation at
some localities; zone of grayish-red shale near top of formation may represent lateral tongue of
Maccrady Formation. Brachiopods, bryozoans, and pelmatozoans present; unconformity at top of
formation. Description from source map: Back Valley Quadrangle.

Mg - Grainger Formation (Mississippian)
Greenish-gray shale and interbedded siltstone in 1-inch beds; grayish-red shale present near middle of
formation; and about 20 feet of greenish-gray chert in beds 2 to 4 inches at top. Description from source

map: Coleman Gap Quadrangle.

Mg - Grainger formation (Mississippian)
Shale, greenish-gray or pale-olive; locally grayish-red beds occur in lower half and at top; some
interbedded pale-olive siltstone. Description from source map: Ewing Quadrangle.

Mg - Grainger Formation (Lower Mississippian)
Shale. greenish-gray and grayish-red; a few beds of siltstone, dark greenish-gray and grayish-red:
abundant siderite nodules in basal 30 feet: includes as much as 30 feet of Fort Payne Formation at top.

Description from source map: Eork Ridge Quadrangle.

Mg - Grainger Formation (Mississippian)

South of Pine Mountain

Siltstone and shale, interbedded, red, green, and gray, laminated to medium-bedded; upper part more
thick-bedded siltstone, lower part dominantly shale. Occurs on north face of Pine Mountain; forms steep,
rubble-covered slopes, cowered by colluvium and reddish-green soil. Basal contact concealed. Unit
description provided by Kentucky Geological Surwey from the Middlesboro 30'x60' (GMS-12_007) for
source maps: Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North
Quadrangle (digital).

Mg - Grainger Formation (Lower Mississippian)
Shale, greenish-gray and grayish-red; few beds of dark-greenish-gray and grayish-red siltstone; abundant
siderite nodules in basal 30 feet; includes as much as 20 feet of Fort Payne Chert (not mapped

separately) at top. Description from source map: Middlesboro South Quadrangle.

Mg - Grainger Formation (Mississippian)

Shale, greenish-gray and grayish-red; few beds of siltstone and very fine grained sandstone; abundant
ironstone nodules in basal 35 feet; locally includes a few feet of Fort Payne Chert (not mapped
separately) at top. Description from source map: Varilla Quadrangle.

Mg - Grainger Formation (Mississippian)
Shale, greenish-gray with minor amounts of grayish-red; some interbedded pale-olive siltstone.
Description from source map: Wheeler Quadrangle.
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MDc - Chattanooga Shale (Lower Mississippian and Middle Devonian)

MDc - Chattanooga Shale (Lower Mississippian and Upper Devonian)
Shale, black, carbonaceous, fissile, with silty zones, especially near base. Description from source

map: Back Valley Quadrangle.

MDc - Chattanooga Shale (Upper Devonian and Mississippian)
Grayish-black carbonaceous shale with minor intercalated greenish-gray shale units about 3 inches

thick. Description from source map: Coleman Gap Quadrangle.

Dc - Chattanooga shale (Devonian)
Shale, carbonaceous, grayish-black with some thin zones of greenish-gray shale. Description from

source map: Ewing Quadrangle.

MDc - Chattanooga Shale (Lower Mississippian and Upper Devonian)
Shale. Grayish-black. (weathers gray). Carbonaceous, pyritic. Description from source map: Eork Ridge

Quadrangle.

MDc - Chattanooga Shale (Middle Devonian and Lower Mississippian)

South of Pine Mountain

Shale, dark-gray to black, weathers rust red to greenish-yellow, fissile to platy, brittle, carbonaceous,
locally pyritic and silty, rare conodonts and linguloid brachiopods present, reddish-brown plant spores
locally abundant. Poorly exposed, forms gentle colluvium-covered slopes along sole of Pine Mountain
overthrust fault, locally thickened and deformed by drag folding; base not found. Unit description provided
by Kentucky Geological Surnvey from the Middlesboro 30'x60' (GMS-12_007) for source maps: Kayjay

Quadrangle and part of the Fork Ridge Quadrangle (digital), Middlesboro North Quadrangle (digital).

Dc - Chattanooga Shale (Upper Devonian)
Shale, grayish-black, carbonaceous, pyritic; locally includes as much as 50 feet of greenish-gray shale

in lower part. Description from source map: Middlesboro South Quadrangle.

Dc - Chattanooga Shale (Devonian)
Shale, grayish-black, carbonaceous, pyritic; few thin beds of greenish-gray shale. Description from

source map: Varilla Quadrangle.

MDc - Chattanooga Shale (Upper Devonian and Mississippian)
Shale, grayish-black, carbonaceous; minor amounts of inter- bedded greenish-gray shale. Description

from source map: Wheeler Quadrangle.

Sh - Hancock Dolomite (upper Silurian)

Sh - Hancock Dolomite (Upper Silurian)
Dolomite, gray, fine-grained to very fine-grained, with some limestone and coral reef zones. Sandstone
lenses occur locally, especially in lower part. Unconformity at top. Description from source map: Back

Valley Quadrangle.

Sh - Hancock Dolomite (Upper Silurian)
Dolomite: Basal 10 feet fine- to medium-grained, slightly conglomeratic calcareous sandstone in 1-foot
beds; balance of unit is very light gray to medium-gray, very finely crystalline dolomite in beds 2 inches
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to 1 foot thick. Description from source map: Coleman Gap Quadrangle.

Sh - Hancock dolomite (Upper Silurian)
Dolomite, dark-gray, very finely crystalline; base marked by 5 ft of conglomeratic sandstone. Description

from source map: Ewing Quadrangle.

Sh - Hancock Dolomite (Upper Silurian)
Dolomite, olive-gray, very finely crystalline; abundant well-rounded and frosted quartz grains and pebbles

at base. Description from source map: Middlesboro South Quadrangle.

Sh - Hancock Dolomite (Upper Silurian)
Dolomite, medium-gray, very finely crystalline; conglomeratic sandstone at base. Description from

source map: Varilla Quadrangle.

Sh - Hancock Dolomite (Upper Silurian)
Dolomite, light-gray to medium-gray, very finely crystalline; basal few feet fine- to medium-grained
conglomeratic calcareous sandstone. Description from source map: Wheeler Quadrangle.

Sct - Clinton Shale (middle Silurian)

Sct - Clinton Shale (Middle Silurian)

Shale, siltstone, and sandstone. Predominately pale-olive shale; numerous greenish-gray, 1-inch beds of
siltstone, and a few beds of slightly conglomeratic fine- to medium-grained sandstone. One inch to 3 1/2
feet beds of oolitic hematite in lower part of formation. Description from source map: Coleman Gap

Quadrangle.

Sct - Clinton shale (Middle Silurian)
Shale, light-olive-gray; some thin beds of light-olive-gray, very fine grained sandstone; oolitic hematite
near base. Description from source map: Ewing Quadrangle.

Sct - Clinton Shale (Middle Silurian)
Shale, light-olive-gray; thin beds of very fine to fine-grained sandstone; contains few beds of oolitic
hematite. Description from source map: Varilla Quadrangle.

Sr - Rockwood Formation (middle and lower Silurian)

Sr - Rockwood formation (Lower and Middle Silurian)

Upper part is pale-olive shale interbedded with siltstone and thin to thick sandstone beds, with hematitic
and calcareous zones at various horizons. Lower part is mostly grayish- red shale interbedded with thin-
bedded, evenly bedded sandstone; fossiliferous.

Description from source map: Back Valley Quadrangle

Sr - Rockwood Formation (Lower and Middle Silurian)
Shale. mostly light olive-gray with some grayish-red and greenish-gray beds a few thin beds of siltstone,
very fine to fine-grained sandstone, and oolitic hematite. Sandstone, medium-gray to brownish-gray, very
fine- to medium-grained, thin- to thick-bedded in lower part.

Description from source map: Eork Ridge Quadrangle

Sr - Rockwood Formation, undivided (Lower and Middle Silurian)
In cross section only.
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Upper shale member-
Shale, mostly light-olive-gray with some grayish-red and greenish-gray beds; few thin beds of siltstone,
very fine to fine-grained sandstone, and oolitic hematite.

Sandstone member-

Sandstone, medium-gray to brownish-gray, very fine to fine-grained, thin- to thick-bedded; with thin
interbeds of greenish-gray shale; well-rounded quartz pebbles as much as 1/4 inch in diameter in some
beds; includes coarsely crystalline limestone bed as thick as 4 feet with marine fossils.

Lower shale member-
Shale, olive-gray to dark-greenish-gray; contains few very fine grained sandstone beds as much as 1 1\2
inches thick.

Description from source map: Middlesboro South Quadrangle

Sr - Rockwood Formation (Lower and Middle Silurian)

Shale and sandstone: Shale light-olive-gray; interbedded with fine-grained sandstone; a thin oolitic
hematite bed near middle. This sequence of rocks in adjacent quadrangles to the east has been mapped
as two formations, the Clinch Sandstone owerlain by the Clinton Formation, but in this quadrangle
sandstone of the Clinch wedges out, and the entire unit is referred to as the Rockwood Formation.

Description from source map: Wheeler Quadrangle

Sru - Rockwood Formation, upper shale member (middle and lower Silurian)

Sru - Rockwood Formation, upper shale member (Lower and Middle Silurian)
Shale, mostly light-olive-gray with some grayish-red and greenish-gray beds; few thin beds of siltstone,
very fine to fine-grained sandstone, and oolitic hematite. Description from source map: Middlesboro

South Quadrangle.
Srs - Rockwood Formation, sandstone member (middle and lower Silurian)

Srs - Rockwood Formation, sandstone member (Lower and Middle Silurian)

Sandstone, medium-gray to brownish-gray, very fine to fine-grained, thin- to thick-bedded; with thin
interbeds of greenish-gray shale; well-rounded quartz pebbles as much as 1/4 inch in diameter in some
beds; includes coarsely crystalline limestone bed as thick as 4 feet with marine fossils. Description from

source map: Middlesboro South Quadrangle.
Srl - Rockwood Formation, lower shale member (middle and lower Silurian)

Srl - Rockwood Formation, lower shale member (Lower and Middle Silurian)
Shale, olive-gray to dark-greenish-gray; contains few very fine grained sandstone beds as much as 1 1\2
inches thick. Description from source map: Middlesboro South Quadrangle.

Sc - Clinch Sandstone (middle and lower Silurian)

Sc - Clinch Sandstone (Lower and Middle Silurian)

Poor Valley Ridge Member-

Gray, medium-grained sandstone with silty and shaly zones in upper part; lenses of quartz-pebble
conglomerate common near base and top of member; contains brachiopods on Wallen Ridge.

Hagan Shale Member-
Olive-gray to brown shale, silty shale, and minor sandstone; lenticular hematite zones and marine fossils
common.
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Description from source map: Back Valley Quadrangle.

Sc - Clinch sandstone (Lower Silurian)
Sandstone and shale; pale-olive shale concentrated in lower third and as zones in upper two-thirds;
sandstone is slightly conglomeratic, fine to medium grained, crossbedded. Description from source

map: Ewing Quadrangle.

Sc - Clinch Sandstone (Lower Silurian)

Sandstone and shale: Upper part is olive-gray and brownish- gray, very fine to fine-grained, slightly
conglomeratic sand- stone interbedded with greenish-gray shale; sandstone wedges out northwestward.
Lower part consists of grayish- green shale interbedded with few thin beds of very fine to fine-grained
sandstone. Description from source map: Varilla Quadrangle.

Scp - Clinch Sandstone, Poor Valley Ridge Member (middle and lower
Silurian)

Scp - Clinch Sandstone, Poor Valley Ridge Member (Lower and Middle Silurian)
Gray, medium-grained sandstone with silty and shaly zones in upper part; lenses of quartz-pebble
conglomerate common near base and top of member; contains brachiopods on Wallen Ridge.

Description from source map: Back Valley Quadrangle.

Scp - Clinch Sandstone, Poor Valley Ridge Member (Lower Silurian)

Sandstone: Lower half fine- to medium-grained, locally conglomeratic sandstone in 1- to 2-foot-thick
beds with a few intercalated pale-olive shale beds; upper half composed of alternating beds of siltstone
and sandstone in beds as much as 6 inches thick. Description from source map: Coleman Gap

Quadrangle.

Sch - Clinch Sandstone, Hagan Shale Member (middle and lower Silurian)

Sch - Clinch Sandstone, Hagan Shale Member (Lower and Middle Silurian)
Olive-gray to brown shale, silty shale, and minor sandstone; lenticular hematite zones and marine fossils
common. Description from source map: Back Valley Quadrangle.

Sch - Clinch Sandstone, Hagan Shale Member (Lower Silurian)
Shale, pale-olive; locally contains beds of very fine grained sandstone. Description from source map:

Coleman Gap Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)

Os - Sequatchie Formation (Upper Ordovician)
Siltstone, mostly thin- to medium-bedded, with shale and sub- ordinate limestone; minor sandstone in
upper part, all grayish-red, dark greenish-gray, brownish-gray, and medium-gray. Description from source

map: Back Valley Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)

Siltstone and limestone: Lower half is about half argillaceous greenish- gray limestone, and half grayish-
red calcareous siltstone; upper half is mainly grayish-red siltstone with some argillaceous limestone. All
beds are planar, 1 inch to 3 feet thick. Description from source map: Coleman Gap Quadrangle.
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Os - Sequatchie formation (Upper Ordovician)
Shale and siltstone, grayish-red, calcareous. Description from source map: Ewing Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)
Calcareous shale and siltstone, grayish-red and greenish-gray. Description from source map: Fork Ridge

Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)
Shale, silty, grayish-red and greenish-gray, calcareous. Description from source map: Middlesboro

South Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)
Shale and siltstone, grayish-red and greenish-gray, calcareous. Description from source map: Varilla

Quadrangle.

Os - Sequatchie Formation (Upper Ordovician)
Shale, siltstone, and limestone: Grayish-red shale and calcareous siltstone with interbedded
argillaceous greenish-gray or grayish-red limestone. Description from source map: Wheeler Quadrangle.

Or - Reedsville Shale (Upper Ordovician)

Or - Reedsville Shale (Upper Ordovician)

Shale, mostly gray to grayish-olive, with some green; minor gray and green siltstone that grades laterally
into lime- stone; bryozoan reefs; gray, very fine-grained limestone lenses and gray sandstone lenses
occur locally. Description from source map: Back Valley Quadrangle.

Or - Reedsville Shale (Upper Ordovician)

Grayish-olive shale with small amounts of greenish-gray silt- stone, silty medium-dark-gray calcilutite,
and coquinoid limestone; minor amounts of siltstone and silty limestone in 1- to 2-inch-thick planar
beds, coquinoid limestone in irregular beds 6 inches to 1 foot thick. Description from source map:

Coleman Gap Quadrangle.

Or - Reedsville shale (Upper Ordovician)
Shale, pale-olive-gray; some interbedded coquinoid limestone and siltstone. Description from source

map: Ewing Quadrangle.

Or - Reedsville Shale (Upper Ordovician)
Shale. medium-gray. calcareous: interbedded medium-gray coquinoid limestone and a few beds of
calcareous siltstone. Description from source map: Fork Ridge Quadrangle.

Or - Reedsville Shale (Upper Ordovician)
Shale, limestone, and siltstone: Shale, medium-gray, calcareous; with interbedded medium-gray
coquinoid limestone and few beds of calcareous siltstone; medium-gray arenite-textured limestone in

upper 30 feet. Description from source map: Middlesboro South Quadrangle.

Or - Reedsville Shale (Upper Ordovician)
Shale, limestone, and siltstone: medium-gray calcareous shale with interbedded coquinoid limestone
and siltstone; upper 30 feet is medium-gray, arenite-textured limestone. Description from source map:

Varilla Quadrangle.

Or - Reedsville Shale (Upper Ordovician)
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Shale, pale olive-gray, with thin platy beds of calcareous silt- stone and medium-gray coquinoid
limestone in beds averaging 6 inches thick. Description from source map: Wheeler Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)

Ot - Trenton Limestone (Middle Ordovician)

Limestone, mostly medium-gray, medium-crystalline, in beds less than 8 inches thick; interbedded with
limestone, fossil- fragmental to nodular above; limestone, fossil-fragmental, with some fine-grained to
finely crystalline limestone. Description from source map: Back Valley Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)

Limestone: Base marked by 2-foot unit of calcareous, \ery fine to fine- grained sandstone. Lower 220
feet is medium-gray limestone, coquinoid in wawy beds 2 to 6 inches thick; upper part is medium- dark
calcilutite to calcarenite in regular beds 2-6 inches thick; minor amounts of porous olive-black chert in
upper 100 feet. Description from source map: Coleman Gap Quadrangle.

Ot - Trenton limestone (Middle Ordovician)
Limestone, medium-light-gray; coquinoid in lower half; upper half medium dark gray, interbedded
coquinoid and lutite textured. Description from source map: Ewing Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)
Limestone, medium-gray and brownish-gray, coarse- to medium- grained, medium-bedded, largely
coquinoid. Description from source map: Eork Ridge Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)
Limestone, medium-gray and brownish-gray, lutite- to arenite-textured, platy bedded, partly coquinoid.

Description from source map: Middlesboro South Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)
Limestone, medium-gray and brownish-gray, lutite- to arenite- textured, platybedded, partly coquinoid.
Description from source map: Varilla Quadrangle.

Ot - Trenton Limestone (Middle Ordovician)

Limestone: Lower half medium light-gray, locally partly silicified, coquinoid limestone 2-inch wawy beds;
upper half interbedded medium dark-gray calcilutite in thin platy beds and medium-gray coquinoid
limestone in thin waw beds. Description from source map: Wheeler Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)

Oe - Eggleston Limestone (Middle Ordovician)

Limestone, gray, very fine-grained; calcareous shale; clay- stone abowve, with two bentonite beds, each
underlain by zones of silicified limestone; middle part consists of gray, very fine-grained limestone,
fossil-fragmental limestone, and shale; lower part mostly calcareous claystone. Description from source

map: Back Valley Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)

Calcareous mudstone and limestone: Lower and upper third, yellowish- gray weathering calcareous
mudstone; middle part is olive-gray calcilutite in beds 2-4 inches thick. Two prominent greenish-gray
bentonites in upper part. Description from source map: Coleman Gap Quadrangle.
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Oe - Eggleston limestone (Middle Ordovician)
Limestone, yellowish-gray, lutite-textured. Contains two prominent bentonite beds in upper part.
Description from source map: Ewing Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)
Limestone. light olive-gray and yellowish-gray, very fine-grained, argillaceous in lower and upper parts,
olive-black chert nodules at center, upper part contains two persistent bentonite beds. Description from

source map: Fork Ridge Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)
Limestone, light-olive-gray and yellowish-gray, lutite-textured; argillaceous in lower and upper parts;
olive-black chert nodules at center; upper part contains two persistent bentonite beds. Description from

source map: Middlesboro South Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)
Limestone, light-olive-gray to yellowish-gray, lutite-textured, partly argillaceous; olive-black chert nodules
in middle part; upper part includes two prominent bentonite beds. Description from source map: Varilla

Quadrangle.

Oe - Eggleston Limestone (Middle Ordovician)

Argillaceous limestone and limestone: Lower and upper parts, yellowish-gray argillaceous limestone;
middle part olive- gray calcilutite, locally with olive-black chert nodules. Two thick greenish-gray
bentonite beds in upper part-one at base and the other about 15 feet from the top. Description from

source map: Wheeler Quadrangle.

Ohc - Hardy Creek Limestone (Middle Ordovician)

Ohc - Hardy Creek Limestone (Middle Ordovician)
Limestone, gray, fine- to very fine-grained, in thin to thick beds; some argillaceous limestone; distinctive
irregular lenticular black chert nodules present. Description from source map: Back Valley Quadrangle.

Ohc - Hardy Creek Limestone (Middle Ordovician)
Limestone: Olive-gray calcilutite in planar beds from 1 inch to 1 foot thick; beds of argillaceous calcilutite
near middle; minor amounts of olive-black, more or less perfectly oval shaped chert nodules. Description

from source map: Coleman Gap Quadrangle.

Ohc - Hardy Creek limestone (Middle Ordovician)
Limestone, light-olive-gray, lutite-textured; zone of argillaceous yellowish- gray limestone near middle.
Olive-black chert nodules. Description from source map: Ewing Quadrangle.

Ohc - Hardy Creek Limestone (Middle Ordovician)
Limestone, light olive-gray, thin-bedded, very fine-grained, grayish-brown chert nodules in middle part,
upper part argillaceous. Description from source map: Fork Ridge Quadrangle.

Ohc - Hardy Creek Limestone (Middle Ordovician)
Limestone, light-olive-gray, lutite-textured; olive-black chert nodules abundant in middle part. Description

from source maps: Middlesboro South Quadrangle, Varilla Quadrangle.

Ohc - Hardy Creek Limestone (Middle Ordovician)
Limestone, olive-gray calcilutite in even beds, somewhat laminated from 1 inch to 1 foot thick, unit of
argillaceous yellowish-gray calcilutite near middle; few olive-black chert nodules throughout, locally
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abundant in upper part. Description from source map: Wheeler Quadrangle.

Obh - Ben Hur Limestone (Middle Ordovician)

Obh - Ben Hur Limestone (Middle Ordovician)
Limestone, gray, argillaceous, fine-grained, and platy; weathers to shaly residuum with limestone
lenses. Description from source map: Back Valley Quadrangle.

Obh - Ben Hur Limestone (Middle Ordovician)
Limestone: Yellowish-gray, hackly weathering argillaceous limestone with some interbedded olive-gray
calcilutite, all in beds 2-6 inches thick. Description from source map: Coleman Gap Quadrangle.

Obh - Ben Hur limestone (Middle Ordovician)
Limestone, yellowish-gray, lutite-textured, argillaceous. Few beds com- posed of fossil detritus near
middle. Description from source map: Ewing Quadrangle.

Obh - Ben Hur Limestone (Middle Ordovician)
Limestone, light olive-gray to yellowish-gray, very fine-grained, argillaceous to very silty. Description from

source map: Fork Ridge Quadrangle.

Obh - Ben Hur Limestone (Middle Ordovician)
Limestone, light-olive-gray to yellowish-gray, lutite-textured, argillaceous. Description from source

maps: Middlesboro South Quadrangle, Varilla Quadrangle.

Obh - Ben Hur Limestone (Middle Ordovician)
Limestone, yellowish-gray, argillaceous with some interbedded olive-gray calcilutite, especially
prominent in middle part. Description from source map: Wheeler Quadrangle.

Ow - Woodway Limestone (Middle Ordovician)

Ow - Woodway Limestone (Middle Ordovician)

Limestone, mostly gray, very fine-grained to medium-crystal- line in thin to thick beds, with some gray,
nodular to fossil- fragmental limestone; chert common near base and top of formation. Stromatocerium
rugosum and large gastropods near base, Camarocladia in upper half. Description from source map:

Back Valley Quadrangle.

Ow - Woodway Limestone (Middle Ordovician)

Limestone: Lower 100 feet is interbedded light-olive-gray calcilutite and olive-gray calcarenite in 3-inch
wawy beds; upper part is mainly olive-gray calcilutite with some olive-gray calcarenite in beds 2-3 inches
thick. Nodules of olive-black chert in lower part and near top. Description from source map: Coleman

Gap Quadrangle.

Ow - Woodway limestone (Middle Ordovician)
Limestone, olive-gray to brownish-gray, lutite- to arenite-textured; few olive-black chert nodules in lower
part. Description from source map: Ewing Quadrangle.

Ow - Woodway Limestone (Middle Ordovician)
Limestone, light brownish-gray to brownish-gray, very fine-grained, often waw-bedded, abundant
Stromatocerium rugosum in beds at base. Description from source map: Eork Ridge Quadrangle.
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Ow - Woodway Limestone (Middle Ordovician)
Limestone, light-brownish-gray to brownish-gray, lutite-textured; abundant Stromatocerium rugosum in

thin bed at base. Description from source maps: Middlesboro South Quadrangle, Varilla Quadrangle.

Ow - Woodway Limestone (Middle Ordovician)

Limestone: Lower one-third interbedded light-olive-gray calcilutite in thin even beds and olive-gray to
olive-black calcarenite in thin wawy beds; upper part olive-gray calcilutite with some interbedded olive-
gray calcarenite, all in thin even to slightly waw beds. Few nodules of olive-black chert in lower and
upper parts. Description from source map: Wheeler Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)

Ohb - Hurricane Bridge Limestone (Middle Ordovician)

Limestone, mostly medium-gray, fine- to very fine-grained, in medium to thick beds; some nodular to
fossil-fragmental; zones of grayish-red, shaly, mudcracked limestone common near base and top of
formation; red, coarse fossil- fragmental limestone ("marble") containing limestone and shale fragments
occurs at some localities. Description from source map: Back Valley Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)

Limestone: Alternating units of light-olive gray thin-bedded calcilutite, grayish-red argillaceous calcilutite
and light-olive gray thick-bedded calcilutite. Bedding in the thin-bedded units is planar, beds are 1-6
inches thick; beds in the thick-bedded units are 1-4 feet thick. Description from source map: Coleman

Gap Quadrangle.

Ohb - Hurricane Bridge limestone (Middle Ordovician)
Limestone, light-olive-gray, lutite-textured; contains two grayish-red argillaceous limestone zones.
Description from source map: Ewing Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)
Limestone, light olive-gray to olive-gray, very fine-grained, with calcite "birdseyes", partly argillaceous,
upper part fossiliferous, contains a few grayish-red argillaceous limestone beds. Description from source

map: Fork Ridge Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)
Limestone, light-olive-gray to olive-gray, lutite-textured, partly argillaceous; few grayish-red argillaceous
limestone beds. Description from source map: Middlesboro South Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)
Limestone, light-olive-gray to olive-gray, lutite-textured, partly argillaceous; few grayish-red argillaceous
beds. Description from source map: Varilla Quadrangle.

Ohb - Hurricane Bridge Limestone (Middle Ordovician)

Limestone: Alternating units of light-olive-gray thin-bedded calcilutite, grayish-red argillaceous calcilutite
and light-olive- gray thick-bedded calcilutite. Beds in thin-bedded units are planar 1-6 inches thick, beds
in thick-bedded units are planar 1-4 feet thick. Description from source map: Wheeler Quadrangle.

Omp - Martin Creek Limestone and Poteet Limestone (Middle Ordovician)

Opm - Martin Creek Limestone and Poteet Limestone (Middle Ordovician)
Limestone. light olive-gray to brownish-gray. very fine- to medium- grained: argillaceous limestone. and
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abundant medium-gray to black chert nodules in some beds. Description from source map: Eork Ridge

Quadrangle.

Omrp - Martin Creek, Rob Camp Limestone and Poteet Limestone, undivided
(Middle Ordovician)

Omrp - Martin Creek, Rob Camp, and Poteet Limestone, Undivided (Middle Ordovician)
Individually mapped in the area northwest of the Wallen Valley Fault. In central part of quadrangle, on the
hanging wall of Wallen Valley Fault, individual units not recognizable with any certainty; mapped
together in that area. Description from source map: Back Valley Quadrangle.

Omc - Martin Creek Limestone (Middle Ordovician)

Omc - Martin Creek Limestone (Middle Ordovician)
Medium- to medium dark-gray, fine- to very fine-grained, and medium- to thick-bedded, with abundant
nodules and lenses of black chert. Description from source map: Back Valley Quadrangle.

Omc - Martin Creek Limestone (Middle Ordovician)

Limestone: Locally at base there may be as much as 30 feet of calcarenite composed of rounded, fine
sand to granule-size particles of light-olive-gray calcilutite derived from erosion of the Rob Camp.
Remaining part, alternating beds of olive-gray fine calcarenite and light-olive-gray calcilutite in beds 2
inches to 1 foot thick. Abundant olive-black chert nodules. Description from source map: Coleman Gap
Quadrangle.

Omc - Martin Creek limestone (Middle Ordovician)
Limestone, olive-gray; arenite textured in lower part; light-olive-gray lutite-textured abundant olive-black
chert nodules in upper part. Description from source map: Ewing Quadrangle.

Omc - Martin Creek Limestone (Middle Ordovician)
Limestone, light-olive-gray to brownish-gray, lutite- to arenite-textured; abundant medium-gray to black
chert nodules. Description from source map: Middlesboro South Quadrangle, Varilla Quadrangle.

Omc - Martin Creek Limestone (Middle Ordovician)

Limestone, olive-gray calcarenite and light-olive-gray calcarenite interbedded; locally at base as much as
35 feet of fine- to coarse-calcarenite derived from erosion of Rob Camp Limestone. Olive-black chert
nodules throughout, but are more abundant in upper part. Description from source map: Wheeler

Quadrangle.

Orc - Rob Camp Limestone (Middle Ordovician)

Orc - Rob Camp Limestone (Middle Ordovician)
Medium-gray, fine- to very fine- grained, medium- to thick-bedded. Description from source map: Back
Valley Quadrangle.

Orc - Rob Camp Limestone (Middle Ordovician)
Limestone: Light-olive-gray calcilutite in beds 1 to 4 feet thick. Description from source map: Coleman
Gap Quadrangle.

Orc - Rob Camp limestone (Middle Ordovician)
Limestone, light-olive-gray; lutite-textured in massive beds. Description from source map: Ewing
Quadrangle.

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document 49

Orc - Rob Camp Limestone (Middle Ordovician)
Limestone, light-olive-gray, lutite-textured, massive; contains patches of white calcite. Description from

source map: Middlesboro South Quadrangle.

Orc - Rob Camp Limestone (Middle Ordovician)
Limestone, light-olive-gray, lutite-textured, massive; patches of white calcite. Description from source

map: Varilla Quadrangle.

Orc - Rob Camp Limestone (Middle Ordovician)
Limestone, light-olive-gray, massive bedded calcilutite. Range of thickness caused by differential erosion
prior to deposition of the Martin Creek Limestone. Description from source map: Wheeler Quadrangle.

Op - Poteet Limestone (Middle Ordovician)

Op - Poteet Limestone (Middle Ordovician)
Light-gray to medium dark-gray, fine- to very fine-grained, with some nodular limestone and lenses,
nodules, and masses of black chert. Description from source map: Back Valley Quadrangle.

Op - Poteet Limestone (Middle Ordovician)
Limestone: Interbedded argillaceous yellowish-gray-weathering calcilutite and olive-gray calcilutite, all in
beds 1-6 inches thick; olive- black chert nodules abundant in lower half of formation, sparse in upper

part. Description from source map: Coleman Gap Quadrangle.

Op - Poteet limestone (Middle Ordovician)
Limestone, light-olive-gray or medium-gray, lutite- to arenite-textured; abundant olive-black chert
nodules. Description from source map: Ewing Quadrangle.

Op - Poteet Limestone (Middle Ordovician)
Limestone, light-olive-gray to brownish-gray, lutite- to arenite- textured, partly argillaceous; few beds
contain olive-black chert nodules. Description from source map: Varilla Quadrangle.

Op - Poteet Limestone (Middle Ordovician)
Limestone: Olive-gray calcilutite and yellowish-gray argillaceous calcilutite interbedded; olive-black chert
nodules abundant. Description from source map: Wheeler Quadrangle.

Opd - Poteet Limestone and Dot Formation, undivided (Middle Ordovician)

Opd - Poteet Limestone and Dot Formation, undivided (Middle Ordovician)

Poteet Limestone-

Limestone: Interbedded argillaceous yellowish-gray-weathering calcilutite and olive-gray calcilutite, all in
beds 1-6 inches thick; olive-black chert nodules abundant in lower half of formation, sparse in upper part.

Dot Formation-

Limestone and dolomite: Basal beds are argillaceous conglomeratic dolomite; color may be either
grayish-red or yellowish-gray. Conglomerate is either angular chert and (or) dolomite fragments. Middle
part is interbedded calcareous, very light gray shale, argillaceous light-olive-gray calcilutite and light-
olive-gray calcilutite; upper part is light-olive-gray calcilutite.

Description from source map: Coleman Gap Quadrangle.
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Opd - Poteet Limestone and Dot Formation (Middle Ordovician)

Limestone and dolomite: Limestone, light-olive-gray to brownish-gray, lutite- to arenite-textured,
argillaceous; few beds of olive-black chert nodules in upper part; lower part is interbedded light-olive-gray
lutite-textured limestone and light-gray to yellowish-gray very finely to finely crystalline argillaceous
dolomite; chert- and dolomite-pebble conglomerate at base. Description from source map: Middlesboro

South Quadrangle.

Od - Dot Formation (Middle Ordovician)

Od - Dot Limestone (Lower Ordovician)

Limestone and dolomite, light- to medium-gray, fine- to very fine-grained, with dolomitic limestone beds
at various horizons; where formation is thickest, lower part has gray, impure limestone and dolomitic
limestone with zones that are reddish- and greenish-gray; chert fragments common. Description from

source map: Back Valley Quadrangle.

Od - Dot Formation (Middle Ordovician)
Limestone: Interbedded argillaceous yellowish-gray-weathering calcilutite and olive-gray calcilutite, all in
beds 1-6 inches thick; olive- black chert nodules abundant in lower half of formation, sparse in upper

part. Description from source map: Coleman Gap Quadrangle.

Od - Dot formation (Middle Ordovician)

Dolomite and limestone; base marked by chert and dolomite pebble conglomerate; dolomite is greenish
gray, very fine grained, and argillaceous, and is overlain by argillaceous limestone and light-olive-gray
lutite-textured limestone. Description from source map: Ewing Quadrangle.

Od - Dot Formation (Middle Ordovician)

Limestone, light olive-gray, very fine-grained, interbedded with dolomite, light-gray to yellowish-gray, very
finely- to finely-crystalline, argillaceous, chert and dolomite pebble conglomerate at base where it rests
upon the post-Knox unconformity.

Description from source map: Eork Ridge Quadrangle.

Od - Dot Formation (Middle Ordovician)

Limestone and dolomite: Upper part is mostly light-olive-gray, lutite-textured limestone; few thin shale
beds. Lower part is light-gray to yellowish-gray, very finely to finely crystalline argillaceous dolomite;
basal chert and dolomite pebble conglomerate. Unconformity at base. Description from source map:

Varilla Quadrangle.

Od - Dot Formation (Middle Ordovician)

Limestone and dolomite: Argillaceous conglomeratic grayish- red or yellowish-gray dolomite at base,
grades upward from interbedded very light-gray shale and light-olive-gay calcilutite to light-olive-gray
calcilutite. Conglomeratic mate- rial composed of chert and dolomite fragments derived from erosion of
Newala Dolomite. Description from source map: Wheeler Quadrangle.

On - Newala Dolomite (Lower Ordovician)

On - Newala Dolomite (Lower Ordovician)

Dolomite: Light-olive-gray, very finely to finely crystalline dolomite in beds 6 inches to 1 foot thick.
Locally grayish-red dolomite common in upper part. Few 1- to 2-inch-thick beds of fine-grained chert-
matrix sandstone in upper part; chert nodules and irregular masses throughout. Description from source

map: Coleman Gap Quadrangle.
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On - Newala dolomite (Lower Ordovician)
Dolomite, very light gray, very finely to finely crystalline. Description from source map: Ewing Quadrangle

On - Newala Dolomite (Lower Ordovician)
Dolomite, very light to light-gray, very finely to finely crystalline; few chert beds and nodules. Description

from source map: Middlesboro South Quadrangle, Varilla Quadrangle.

On - Newala Dolomite (Lower Ordovician)
Dolomite, light-olive-gray, very-finely to finely crystalline in even beds 3 inches to 1 foot thick; chert
nodules masses throughout, locally abundant. Description from source map: Wheeler Quadrangle.

OIn - Newala Dolomite and Longview Dolomite, undivided (Lower Ordovician)

OIn - Newala Dolomite and Longview Dolomite (Lower Ordovician)

Newala Dolomite-

Dolomite: light-olive-gray, very finely to finely crystalline dolomite in beds 6 inches to 1 foot thick. Locally
grayish-red dolomite common in upper part. Few 1- to 2-inch-thick beds of fine-grained chert- matrix
sandstone in upper part; chert nodules and irregular masses throughout.

Longview Dolomite-
Dolomite: light-gray, coarsely crystalline dolomite in beds 1-4 feet thick. Isolated quartz sand grains are
common in lower half, very light gray chert beds and masses abundant throughout.

Description from source map: Coleman Gap Quadrangle.

Ol - Longview Dolomite (Lower Ordovician)

Ol - Longview Dolomite (Lower Ordovician)
Dolomite: Light-gray, coarsely crystalline dolomite in beds 1-4 feet thick. Isolated quartz sand grains are
common in lower half, very light gray chert beds and masses abundant throughout. Description from

source map: Coleman Gap Quadrangle.

Ol - Longview dolomite (Lower Ordovician)
Dolomite, light-gray, finely to coarsely crystalline; contains abundant white- weathering chert beds and
nodules. Description from source map: Ewing Quadrangle.

Olo - Longview Dolomite (Lower Ordovician)
Dolomite, white to very light gray, finely to coarsely crystalline; abundant white chert nodules and beds.

Description from source map: Middlesboro South Quadrangle.

Ol - Longview Dolomite (Lower Ordovician)
Dolomite, light-gray, coarsely crystalline dolomite in massive beds up to 4 feet thick; abundant irregular
masses and nodules of white-weathering chert. Description from source map: Wheeler Quadrangle.
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Oma - Mascot Dolomite (Lower Ordovician)

Oma - Mascot Dolomite (Lower Ordovician)

Dolomite, gray to light-gray, fine- to very fine-grained, with nodules and masses of chert; thin sandstone
lenses and mottled, light- and medium dark-gray stromatolitic zones occur locally; unconformity at top
marked by nodules to large masses of chert. Description from source map: Back Valley Quadrangle.

Oma - Mascot Dolomite (Lower Ordovician)
Dolomite, olive gray to white, mostly fine-grained: limestone. light olive-gray. fine grained. occasionally
sandy: and chert in beds and nodules. Description from source map: Eork Ridge Quadrangle.

Ok - Kingsport Formation (Lower Ordovician)

Ok - Kingsport Formation (Lower Ordovician)

Dolomite, light- to medium-gray, medium crystalline and thick-bedded with masses of chert; thin
sandstones and zones of grayish-green, silty shale near top, may be locally unconformable. Lower part
consists of dolomite, medium- to thin-bedded, light-gray, fine-grained; basal contact gradational.

Description from source map: Back Valley Quadrangle.

Ok - Kingsport Formation (Lower Ordovician)
,Limestone, light olive-gray, fine-grained: dolomite, mostly coarse-grained, and chert. often in beds and
large masses. Description from source map: Eork Ridge Quadrangle.

Oc - Chepultepec Dolomite (Lower Ordovician)

Oc - Chepultepec Dolomite (Lower Ordovician)
Dolomite, light- to medium-gray, fine- to medium-grained, thin- to thick-bedded, cherty; some beds
weather to sand- stone or shale by solution of carbonate cement. Description from source map: Back

Valley Quadrangle.

Oc - Chepultepec Dolomite (Lower Ordovician)

Upper member-

Dolomite: Medium-light-gray to light-gray very finely to finely crystalline dolomite in beds 6 inches to 3
feet thick; one dolomitic fine-grained sandstone bed, 2 feet thick, near middle. Chert in nodules and
masses abundant in lower and middle parts.

Lower member-

Dolomite and dolomitic sandstone: Principally light-gray to medium- light-gray, very finely crystalline to
finely crystalline dolomite in planar beds 6 inches to 2 feet thick; some 2-foot beds of fine dolomitic
guartz sandstone; chert nodules and masses abundant in lower and upper parts.

Description from source map: Coleman Gap Quadrangle.

Oc - Chepultepec Dolomite (Lower Ordovician)

In cross section only.

Dolomite, light-gray to light olive-gray, mostly finely-crystalline, white, oolitic chert nodules in a few beds,
medium-grained sandstone in beds as much as 10 feet thick in lower part, abundant chert. Description

from source map: Fork Ridge Quadrangle.

Och - Chepultepec Dolomite (Lower Ordovician)
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Dolomite, light-gray to light-olive-gray, mostly finely crystalline; white oolitic chert nodules in a few beds;
very fine to fine-grained sand- stone in beds as much as 10 feet thick common in lower part. Description

from source map: Middlesboro South Quadrangle.

Ocu - Chepultepec Dolomite, upper member (Lower Ordovician)

Ocu - Chepultepec Dolomite, upper member (Lower Ordovician)

Dolomite: Medium-light-gray to light-gray very finely to finely crystalline dolomite in beds 6 inches to 3
feet thick; one dolomitic fine-grained sandstone bed, 2 feet thick, near middle. Chert in nodules and
masses abundant in lower and middle parts. Description from source map: Coleman Gap Quadrangle.

Ocu - Chepultepec dolomite, upper member (Lower Ordovician)
Dolomite, light-olive-gray, finely crystalline, argillaceous; few banded chert nodules. Description from

source map: Ewing Quadrangle.

Ocu - Chepultepec Dolomite, upper member (Lower Ordovician)
Dolomite, light-olive-gray, very-finely to finely crystalline, contains abundant white-weathering chert
nodules and masses in lower and middle parts. Description from source map: Wheeler Quadrangle.

Ocl - Chepultepec Dolomite, lower member (Lower Ordovician)

Ocl - Chepultepec Dolomite, lower member (Lower Ordovician)

Dolomite and dolomitic sandstone: Principally light-gray to medium- light-gray, very finely crystalline to
finely crystalline dolomite in planar beds 6 inches to 2 feet thick; some 2-foot beds of fine dolomitic
guartz sandstone; chert nodules and masses abundant in lower and upper parts. Description from

source map: Coleman Gap Quadrangle.

Ocl - Chepultepec dolomite, lower member (Lower Ordovician)
Dolomite, light-olive-gray, finely crystalline, in part argillaceous; fine-grained dolomitic sandstone
abundant. Description from source map: Ewing Quadrangle.

Ocl - Chepultepec Dolomite, lower member (Lower Ordovician)

Dolomite and dolomitic sandstone: Light-olive-gray or medium- light-gray very finely to medium
crystalline dolomite with interbeds of fine dolomitic sandstone; some chert nodules and masses
throughout, but most abundant in middle and upper parts. Description from source map: Wheeler

uadrangle.

Ccr - Copper Ridge Dolomite (Upper Cambrian)

Ccr - Copper Ridge Dolomite (Upper Cambrian)

Dolomite: Lower half is olive-brownish-gray, coarsely crystalline dolomite in irregular beds as much as 4
feet thick; upper half is olive-brownish-gray or medium-light-gray, very finely to finely crystalline dolomite
in even beds 1 inch to 2 feet thick. Olive-black oolitic chert is common throughout but is most abundant
near the top of the formation. Description from source map: Coleman Gap Quadrangle.

Ccr - Copper Ridge dolomite (Upper Cambrian)
Dolomite; olive-brown; lower part medium to coarsely crystalline; upper part very fine to finely crystalline.
Olive-black oolitic chert locally abundant. Description from source map: Ewing Quadrangle.
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Ccr - Copper Ridge Dolomite (Upper Cambrian)

In cross section only.

Dolomite, lower part is brownish-gray to olive-gray, fine- to medium- crystalline, with petroliferous odor,
occasional beds with cryptozoon chert, upper part is very light-gray to light olive-gray, fine- to medium-
crystalline, contains oolitic chert nodules. Description from source map: Fork Ridge Quadrangle.

Ccr - Copper Ridge Dolomite (Upper Cambrian)
Dolomite, lower part is olive gray to brownish gray, medium to coarsely crystalline, with petroliferous
odor; upper part is very light gray to light olive gray, very finely to finely crystalline, contains oolitic chert

nodules. Description from source map: Middlesboro South Quadrangle.

Ccr - Copper Ridge Dolomite (Upper Cambrian)
Dolomite, olive-brownish-gray very-finely to medium crystal- line dolomite; olive-black, fine to medium
oolitic chert throughout, but is more abundant near top. Description from source map: Wheeler

Quadrangle.

Ccrm - Copper Ridge Dolomite and Maynardville Formation, undivided (Upper
Cambrian)

Ccrm - Copper Ridge Dolomite and Maynardville Formations, undivided (Upper Cambrian)
Dolomite, gray to medium-gray, fine- to medium-grained, medium- to thick-bedded, with sandy zones
and chert common; prominent zone of siliceous ooliths at and near top of formation. Thrust fault cuts off
base of Copper Ridge except locally, where fine-grained, gray dolomite and bluish- gray limestone of the
Maynardville Limestone occur along the fault in exposures too small and discontinuous to map

separately. Description from source map: Back Valley Quadrangle.

Cmcr - Copper Ridge Dolomite and Maynardville Formations, undivided (Upper Cambrian)
Copper Ridge Dolomite-

Dolomite: Lower half is olive-brownish-gray, coarsely crystalline dolomite in irregular beds as much as 4
feet thick; upper half is olive-brownish-gray or medium-light-gray, very finely to finely crystalline dolomite
in even beds 1 inch to 2 feet thick. Olive-black oolitic chert is common throughout but is most abundant
near the top of the formation.

Maynardville Formation-

Limestone and dolomite: Lower half is mainly medium-dark-gray calcilutite ribboned with 1-inch bands of
olive-gray, argillaceous, very finely crystalline dolomite. Beds near the top are paper laminated and grade
laterally into dolomite. Upper half is very finely crystalline dolomite in even beds 6 inches thick. Color of
dolomite grades upward from olive gray at base to light olive in upper part; olive-black oolitic chert in
upper part locally and a few fine-grained 1-inch dolomitic quartz sandstone bands near middle.

Description from source map: Coleman Gap Quadrangle.

Cmn - Maynardville Limestone (Upper Cambrian)

Cmn - Maynardville Limestone (Upper Cambrian)

Limestone and dolomite: Lower half is mainly medium-dark-gray calcilutite ribboned with 1-inch bands of
olive-gray, argillaceous, very finely crystalline dolomite. Beds near the top are paper laminated and grade
laterally into dolomite. Upper half is very finely crystal- line dolomite in even beds 6 inches thick. Color of
dolomite grades upward from olive gray at base to light olive in upper part; olive-black oolitic chert in
upper part locally and a few fine-grained 1-inch dolomitic quartz sandstone bands near middle.
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Description from source map: Coleman Gap Quadrangle.

Cmn - Maynardville limestone (Upper Cambrian)
Limestone and dolomite; limestone medium gray and ribbon bedded, with lutite-textured yellow-gray very
finely crystalline dolomite. Description from source map: Ewing Quadrangle.

Cmn - Maynardville Limestone (Upper Cambrian)

In cross section only. Limestone, massive to bedded, medium olive-gray, weathering to bluish-gray.
Upper part ribboned and bedded with dolomite. Middle part thick-bedded to massive, often showing large
scale scalloped bedforms. Lower part bedded, with interbedded olive-gray shale. Description from source

map: Fork Ridge Quadrangle.

Cmn - Maynardville Limestone (Cambrian)
In cross section only. Limestone and dolomite: Limestone, medium-gray, lutite-texture; interbedded with
yellowish-gray very finely crystalline dolomite. Description from source map: Middlesboro South

Quadrangle.

Cmncr - Maynardville Limestone, Conasauga Shale and Rome Formation,
undivided (Cambrian)

Cmn and Cr - Maynardville Limestone, Conasauga shale, and Rome Formation (Cambrian)
In cross section only. No addition description provided on the source map. See unit Cmn for description
of Maynardville Limestone. Unit appears on source map: Wheeler Quadrangle.

Cc - Conasauga Shale (Upper and Middle Cambrian)

Cc - Conasauga Shale (Middle and Upper Cambrian)

Shale: Dark-greenish-gray shale, with interbedded minor amounts of grayish-red shale, medium-dark-
gray calcilutite, and medium-dark- gray oolitic limestone. Intraformational conglomerate common in
many limestone beds. Description from source map: Coleman Gap Quadrangle.

Cc - Conasauga Shale (Cambrian)
In cross section only. Shale, greenish-gray and grayish-red; interbedded with lesser amounts of very fine
to fine-grained sandstone and light- to medium-gray lutite- to arenite-textured limestone. Description from

source map: Middlesboro South Quadrangle.

Cn - Nolichucky Shale (Upper Cambrian)

Cn - Nolichucky Shale (Upper Cambrian)
In cross section only. Shale, yellowish- to greenish-gray calcareous shale with thin interbeds of
limestone and very fine sandstone. Description from source map: Fork Ridge Quadrangle.

Cm - Maryville Limestone (Middle Cambrian)

Cm - Maryville Limestone (Middle Cambrian)
Limestone, bluish-gray, fine- to very fine-grained, with silty, dolomitic laminae; shale zones; oolitic,
fossil-fragmental, nodular limestone, and flat-pebble limestone conglomerate. Thickness about 450 to
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500 feet in subsurface; top cut off by Clinchport Fault at surface; lower 200 feet exposed in southeast
corner of quadrangle. Description from source map: Back Valley Quadrangle.

Crg - Rogersville Shale (Middle Cambrian)

Crg - Rogersville Shale (Middle Cambrian)
Shale, olive-gray to medium-gray, with lenses of siltstone and limestone. Description from source map:

Back Valley Quadrangle.

Crt - Rutledge Limestone (Middle Cambrian)

Crt - Rutledge Limestone (Middle Cambrian)

Limestone, mostly bluish-gray to medium-gray, fine- to very fine-grained with silty, dolomitic laminae and
some fossil-fragmental limestone, nodular limestone, and flat-pebble limestone conglomerate; shale
zones common near top and bottom. Description from source map: Back Valley Quadrangle.

Cpv - Pumpkin Valley Shale (Middle Cambrian)

Cpv - Pumpkin Valley Shale (Middle Cambrian)
Upper part mostly red, green, and gray shale, with some silt- stone and limestone lenses; lower part
interbedded shale, siltstone, and sandstone. White mica flakes, glauconite, and small brachiopods

present. Description from source map: Back Valley Quadrangle.

Cr - Rome Formation (Lower Cambrian)

Cr - Rome Formation (Lower Cambrian)

Glauconitic, shaly sandstone, about 10 feet thick at top; underlain by red, green, and gray shale, silty
shale, siltstone, and sandstone. About 50 feet of interbedded dolomite and lime- stone occurs about 400
feet from top of formation; below is sandstone, shale, and siltstone, partly calcareous. Thrust fault cuts
off base of formation. Description from source map: Back Valley Quadrangle.

Cr - Rome Formation (Lower Cambrian)

In cross section only. Sandstone and siltstone: Light-gray, very fine to medium-grained glauconitic
sandstone, interbedded with siltstone and greenish-gray and grayish-red shale. Limestone not abundant
but few beds occur Prominent unit of medium-crystalline, light-olive-gray glauconitic dolomite near base.
Base of formation marked by Pine Mountain thrust fault. Description from source map: Coleman Gap

Quadrangle.

Cr - Rome Formation (Lower Cambrian)

In cross section only. Shale, siltstone, sandstone, and limestone, shales greenish-gray to grayish-red,
and gray, interbedded with fine- to coarse-grained, partly glauconitic sandstone and thin beds of gray
limestone. Description from source map: Eork Ridge Quadrangle.

Cr - Rome Formation (Cambrian)
In cross section only. Shale, siltstone, sandstone, and limestone: Shale, greenish-gray, grayish-red, and
gray; interbedded with fine- to coarse-grained partly glauconitic sandstone and thin beds of gray

limestone. Description from source map: Middlesboro South Quadrangle.
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Geologic Cross Sections

The geologic cross sections present in the GRI digital geologic-GIS data produced for Cumbeland Gap
National Historical Park, Kentucky, Tennessee and Virginia (CUGA) are presented below. Note that
some cross section abbreviations (e.g., A - A") may have been changed from their source map
abbreviation in the GRI data so that each cross section abbreviation in the GRI data is unique. Cross
section graphics were scanned at a high resolution and can be viewed in more detail by zooming in (if
viewing the digital format of this document).

Cross Section A-A'

SYNCLINE

W crusH mounTaIn
MONGGLINE

Graphic from source map: Varilla Quadrangle.

Cross Section B-B'

Graphic from source map: Ewing Quadrangle. Cross section A-A' on source map.

Cross Section C-C'
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Graphic from source map: Fork Ridge Quadrangle. Cross section A-A' on source map.
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Cross Section D-D'
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Graphic from source map: Fork Ridge Quadrangle. Cross section B-B' on source map.

Cross Section E-E'

Graphic from source map: Middlesboro South Quadrangle. Cross section A-A' on source map.

Cross Section F-F'

Graphic from source map: Wheeler Quadrangle. Cross section A-A' on source map.

Cross Section G-G'

Graphic from source map: Coleman Gap Quadrangle. Cross section A-A' on source map.
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Cross Section H-H'

,
B Chestnut Ridge Fenster B
2000

1000" 1000"

SEA
LEVEL

—1000" —1000"

—2000"

—3000"

INTERIOR—GEOLOGICAL SURVEY. WASHINGTON. D. C. 62282

Graphic from source map: Coleman Gap Quadrangle. Cross section B-B' on source map.
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Graphic from source map: Back Valley Quadrangle. Cross section A-A' on source map.
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Graphic from source map: part of the Rose Hill Quadrangle. Cross section A-A' on source map.
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Graphic from source map: part of the Rose Hill Quadrangle. Cross section B-B' on source map.
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Ancillary Source Map Information
The following sections present ancillary source map information associated with sources used for this

project.

Back Valley Quadrangle

The formal citation for this source.
Brent, W. B., 1988, Geologic Map and Mineral Resources Summary of the Back Valley Quadrangle,
Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map 161 SE, scale 1:24,000 (GRI
Source Map ID 68208).

The pamphlet associated with this publication contains mineral resource descriptions and additional
information about point and line data being depicted on the map. It is available here.

Prominent graphics associated with this source:
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MRS 161-SE

MINERAL RESOURCES SUMMARY
OF THE
BACK VALLEY QUADRANGLE,
' TENNESSEE

By
William B. Brent'’

INTRODUCTION

This summary accompanies the geologic map of the Back Valley
quadrangle, which is bounded by 36°30’ N. Latitude and the
Tennessee-Virginia state line and by 83°15’ and 83°22'30” W.
Longitude, an area in Hancock County.

The mineral resources that have been mined are limestone, zinc, ore,
and sand. Potential resources are petroleum and natural gas, iron,
manganese, oil shale, and uranium. Field work on the mineral
resources was completed in April, 1975.

Quarries, mineral occurrences, and prospects have been located with
reference to the Tennessee Coordinate System. The base point for this
system (at the intersection of 86°00’ W. Longitude and 34°40’ N.
Latitude near Scottsboro, Alabama) is assigned the values 2,000,000
feet east and 100,000 feet north. The coordinate location (in feet) of any
point in Tennessee may be expressed with reference to its distance
east-west and north of this base point. This system is shown in gray on
the quadrangle map as a grid of 10,000-foot rectangles. All locations
on this map may be measured from the reference coordinates shown
along the margins of the quadrangle.

Distances given in geographic descriptions represent direct linear
measurements and not road mileages.

'Geologist, Tenenssee Division of Geology. Knoxville.





LIMESTONE

There are six abandoned limestone and dolomite quarries within the
quadrangle. Most are alongside roads and represent sites from which
carbonate rock was extracted and probably used in local road construc-
tion. Virtually unlimited amounts of limestone and dolomite are pre-
sent in the northwestern part of the mapped area, and quarrying could
be done on almost any desired scale. Development of a large-scale
quarrying industry is unlikely because of the absence of sizable towns
nearby and lack of rail transportation facilities.

Generally, the most economically valuable type of limestone is the
high-calcium variety, which has more than 97 percent calcium car-
bonate. Some of the limestone beds may be of the high-calcium variety,
but most contain considerable amounts of impurities and are of lower
grade. The most likely sources of high-calcium limestone include the
Newman Limestone, Rob Camp Limestone, and Hurricane Bridge
Limestone.

TABLE 1.—Locations of abandoned limestone and dolomite quarries
by Tennessee Coordinate System

Map Number—1 805,600N., 2,773,400E.
Map Number—2 800,050N., 2,790,600E.
Map Number—3 803,600N., 2,797,400E.
Map Number—4 791,900N., 2,775,700E.
Map Number—5 785,200N., 2,744,700E.
Map Number—6 779,700N., 2,799,300E.

Map Number—1. This abandoned quarry is on the west side of the
road along Powell River and about 0.5 mile (0.8 km) from the western
edge of the quadrangle. The quarry is about 700 feet (210 m) south of
the ford across the river at McDowell Shoal. It is 75 feet long, 65 feet
wide, and has a face as much as 50 feet high (23x20x15 m). Rock from
the upper part of the Mascot Dolomite was quarried and probably used
in the construction of nearby roads. The beds strike N70°E and dip
156° SE.

Map Number—2. Dot Limestone was extracted from a roadside
quarry on the north side of Mulberry Creek about 0.67 mile (1.1 km)
northeast of Thomas Chapel. The quarry is 140 feet long, 55 feet wide,
and the face is as much as 60 feet high (42x17x18 m). The rocks strike
N65°E and dip 40° SE.

Map Number—3. A relatively small amount of limestone was ob-
tained from the Dot Limestone at this quarry on the north side of the
road that parallels the course of Mulberry Creek between Powell
Mountain and Wallen Ridge. The quarry is on the northwest side of
the confluence of Painter Branch with Mulberry Creek, about 1.7 mile





(2.8 km) southwest of Mulberry Gap. The quarry is 80 feet long, 55 feet
wide, and the face is as much as 35 feet high (24x17x11 m). The rocks
strike N60°E and dip 35° SE.

Map Number—4. This small quarry supplied limestone from a unit
shown on the map as Omrp—Martin Creek, Rob Camp, and Poteet for-
mations, undivided. Most of the limestone was quarried from the Mar-
tin Creek Limestone. The quarry is on the north side of Mulberry
Creek and about 800 feet (240 m) east of Little Mulberry Church. It is
about 60 feet long, 30 feet wide, and has a face as much as 40 feet high
(18x9x12 m). The beds strike N70°E and dip 38° SE.

Map Number—5. Rock was quarried from the Hancock Dolomite in
Snake Hollow about 0.65 mile (1.06 km) from the west edge of the
quadrangle. The quarry is on the south side of Big Sycamore Creek
and nearly 0.6 mile (1 km) southwest of the site of the former Sycamore
School. The quarry is about 40 long, 25 feet wide, and up to 30 feet
high (12x6x9 m). The beds strike N65°E and dip 30° SE.

Map Number—6. This sizable quarry is south of Highway 33 and at
the north end of Lamb Hollow. It is 170 feet (51 m) long and 140 feet
(42 m) wide. About 100 feet (30 m) of Rutledge Limestone was quarried
here. The beds strike N40°E and dip 10° SE.

ZINC

Tennessee has produced significant quantities of zinc from the Knox
Dolomite for many years. A belt of Knox Dolomite underlies Little
Ridge between Powell Mountain and Wallen Ridge, and extends com-
pletely across Back Valley quadrangle. Another small area of Knox
Dolomite is present in the northwest corner of the Tennessee part of
the quadrangle. No zinc-bearing minerals were seen in these areas, and
no occurrences of zinc are known.

Small amounts of sphalerite (an ore-mineral of zinc) occur in
dolomite of the Rome Formation at many localities in Tennessee and
adjacent parts of Virginia. In most cases it is obvious that the deposit
is not commercial and no mining has been attempted. An occurrence of
sphalerite about 1.5 miles (2.4 km) north of Evanston (Map Number—T7;
Tennessee Coordinates 784,300N., 2,796,300E.) is an exception in that
active mining took place here for a short time. The ore was obtained
from dolomite of the Rome Formation in the hanging wall of the
Hunter Valley thrust fault. According to Secrist (1924), the Southland
Exploration Company organized in 1917 was active from 1917 to 1919
in making road improvements, building a small mining town, and con-
- structing an ore mill. After a period of mining, the mill operated for
about two weeks, processed about 800 tons (730 mt) of ore, and pro-






duced some 20 tons (18 mt) of noncommercial zine concentrate. It was
soon apparent that the venture would not be economically profitable,
and activity ceased at both the mine and mill. The area has remained
abandoned, and there are few traces of activity other than some
shallow pits and caved areas above old mine shafts and workings.

Zinc prospect pits in the Rome Formation dolomite along the strike
from the old mine at Evanston are listed in Table 2.

TABLE 2.—Locations of zinc prospect pits by
Tennessee Coordinate System

Map Number—8 781,800N., 2,787,100E.
Map Number—9 783,000N., 2,790,250E.
Map Number—10 783,800N., 2,794,000E.
Map Number—11 784,050N., 2,794,100E.
Map Number—12 785,600N., 2,799,950E.
Map Number—13 785,500N., 2,800,000E.
Map Number—14 785,800N., 2,800,250E.
Map Number—15 785,700N., 2,800,300E.

Some of these prospect pits probably were the same as those de-
scribed by Secrist (1924); but no attempt at correlation was made
because during the past half-century weathering has produced surface
changes, and the pits described by Secrist are no longer unequivocally
recognizable. No sphalerite was found at any of the prospect pits.

The occurrence of sphalerite in dolomite of the Rome Formation has
long been known and probably many minor occurrences have been
omitted from published reports. It is desirable to note such occur-
rences at this stratigraphic horizon, but the significance from a prac-
tical standpoint is uncertain. In the light of current knowledge, it ap-
pears that most of the mineralized zones in Rome Formation dolomite
do not offer significant economic potential.

COAL

The youngest bedrock in the quadrangle, Pennington Formation of
Mississippian age, occurs in the Newman Ridge Syncline just north-
west of the Hunter Valley thrust fault. Lenticular deposits of coal up
to several feet (a meter or so) thick have been reported from several
localities between the crest of Short Mountain and the top of Newman
Ridge. The only coal seen during this investigation was at Map
Number—16 (Tennessee Coordinates 785,300N., 2,785,100E.). A bull-
dozer had been used to uncover the coal seam; and a small amount,
probably less than one ton, had been removed. At present the seam has
been largely covered by surficial material, and the only visible
evidence is earthy and impure coal scattered about the surface of the
ground. A small amount of coal is said to have been mined a short





distance to the southeast on the south side of Swan Creek, but this oc-
curence was not observed.

Most of the seams reported to the writer are in the upper part of the
Pennington Formation and the maximum thickness is about 4 feet (1.2
m). All the seams appear to be highly lenticular, of small areal extent,
very impure, and well below commercial grade. It is unlikely that the
coal in the Pennington Formation within the Back Valley quadrangle
will ever be of significant economic importance.

IRON

During the last century iron ore was mined from rocks of Silurian
age in the Appalachian states from Alabama to New York. The ore was
commonly called ‘‘Clinton ore’’ in reference to the name of the forma-
tion that supplied much of the iron. Most of the deposits were small,
and mining ceased some time ago in all states except Alabama.
Modern requirements for iron are such that only very large deposits
can be economically worked.

In the Back Valley quadrangle, iron-bearing rocks of Silurian age
have been mapped on Powell Mountain and Wallen Ridge as Rock-
wood Formation and Clinch Sandstone. Iron-rich zones in the Rock-
wood consist of beds and lenses of sandstone with a relatively high
content of hematite and some limonite. Commonly, these iron-rich
zones are very thin, but at some localities they are 2 feet (0.6 m) or
more thick. Most of the iron-rich zones in the Clinch Sandstone are in
the lower shaly part, the Hagan Shale Member. Some zones, com-
monly only a few inches (centimeters) in thickness, consist of a mixture
of fine sand, silt, hematite, and some limonite. In some places the iron
occurs in distinctive platy layers less than an inch (2 cm) thick and con-
sisting largely of sand grains and hematite. These platy layers may be
present throughout a zone several feet (a meter or so) thick. Much of
the ore in the Hagan Member of the Clinch Sandstone is slickensided
and commonly contains small fossils.

Silurian iron-ore used to be mined in adjacent Lee County, Virginia,
but the mines were abandoned years ago when it became uneconomical
to work scattered small deposits of iron. No iron-ore is known to have
been mined from the Silurian rocks in the Tennessee part of the Back
Valley quadrangle, nor have any deposits that could be worked profit-
ably on a commercial scale been seen.

There are shallow prospect pits on both Wallen Ridge and Powell
Mountain, and many of these probably were dug in the hope of finding
iron. Three small holes, probably dug with hand shovels in search of
iron-ore, are listed in Table 3.






TABLE 3.—Locations of iron prospects by
Tennessee Coordinate System

Map Number—17 812,300N., 2,800,600E.
Map Number—18 812,150N., 2,800,650E.
Map Number—19 809,950N., 2,793,500E,

It was reported by a local resident that a small iron foundry once ex-
isted along Mulberry Creek near the southwest end of Rebel Hollow.
The iron used at the foundary was not mined locally but brought in
from other areas.

SAND

Much sandstone occurs within this quadrangle in the Clinch Sand-
stone of Powell Mountain and Wallen Ridge and in the Pennington
Formation of Newman Ridge and Short Mountain. Sandstone beds
also occur in the Rome Formation, the Rockwood Formation, and the
Chepultepec Dolomite.

Although the total quantity of sand in those formations is large,
there is little that currently is of economic value. Most of the sand-
stone beds are well-indurated and contain impurities that would be ob-
jectionable in the manufacture of glass. Deposits of loose sand occur in
an isolated and relatively inaccessible area between the sandstone cap-
ped ridges of Short Mountain and Newman Ridge. These accumula-
tions, produced partly by weathering in place and partly by deposition
of transported material, are too small and impure to have economic im-
portance.

Sandstone beds in the Chepultepec Dolomite commonly are thin and
cemented by dolomite, but crumble readily upon solution of the car-
bonate cement. In the northwestern corner of the quadrangle the lower
part of this formation contains uncommonly thick beds of sandstone
that have weathered to form a sand-covered hillside. Sand was mined
from this deposit many years ago, and some of the pits are still visible
(Map Number—20; Tennessee Coordinates 812,300N., 2,771,100E.).

MANGANESE

Manganese oxide occurs along the trace of the Wallen Valley thrust
fault for a distance of a mile or so (kilometer or more) southwest of
Bales Gap in Wallen Ridge. Manganese with some iron oxide occurs as
a coating on chert masses and on quartz sand grains, and as cement
between the sand grains. In some places the ground is strewn with
abundant nodules and irregular, small masses of manganese-
cemented, medium- to coarse-grained quartz sand.





Local residents report that at least one small explosion occurred in
the manganese-bearing area. Such an explosion might have been
caused by a rapid expansion of gas arising from the Wallen Valley
fault zone. In a few places where the ground is fairly level masses of
manganese appear to be distributed in a roughly radial to circular pat-
tern. Such a pattern could be related to an eruption of gases from a cen-
tral vent.

The manganese probably was deposited by circulating ground water
a relatively short distance below the surface of the ground. There is no
indication that this occurrence of manganese is of economic impor-
tance.

PETROLEUM AND NATURAL GAS

Petroleum and natural gas are not known to occur in commercial
quantities within the Back Valley quadrangle, but exploration appears
warranted. In adjacent Lee County, Virginia, oil has been produced for
some years from rocks that lie beneath a major thrust sheet. The oil-
producing formations extend south into Tennessee where they are pre-
sent at the surface and in the subsurface.

This part of Tennessee appears to possess the conditions commonly
regarded as essential for oil accumulation—source rocks, reservoir
rocks, and traps. The geologic structure in this entire region is very
complex and in many places it is evident that the structure below the
surface is completely different from surface structure. Thus, ap-
propriate structural traps would be difficult to locate accurately
without subsurface information. Stratigraphic conditions suggest that
other types of oil traps may also occur in this quadrangle.

In the adjacent Sneedville quadrangle to the east, an oil test well
was drilled in 1932. Another well was drilled along the same general
structural trend in the Howard Quarter quadrangle to the southwest,
in 1939. Both of these holes reached depths of about 1000 feet; both
were reported to have been dry and were abandoned. Although these
two shallow wildcats were unsuccessful, this region offers ample op-
portunity for further exploration.

OIL SHALE AND URANIUM

Conventional fuels and other substances that can be used as sources
of energy are much in demand at the present time. The Chattanooga
Shale of Devonian and Mississippian age contains both oil and
uranium. In the Back Valley quadrangle this formation is about 425
feet (128 m) thick and crops out in a continuous belt in the valley be-
tween Newman Ridge and Powell Mountain.






Samples of Chattancoga Shale collected from areas near the Back
Valley quadrangle were analyzed for oil and uranium content by the
Laramie Energy Research Center of the U.S. Bureau of Mines at
Laramie, Wyoming. For four samples analyzed, the highest yield of oil
was 4.3 gallons per ton (15 1/mt), the lowest 3.0 gallons per ton (10
I/mt), and the average 3.6 gallons per ton (12 1/mt). The uranium
analyses showed an average of about 20 ppm U,0,. Both of these con-
centrations are too low to be of current economic value.
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Geologic Map - Back Valley Quadrangle, Tennessee GM 161 SE

Erratum:

On the structure section the boundary between the Newman Limestone
(Mn) and the Pennington Formation (Mp) just west of the Hunter Valley Thrust
should be shown as a normal sedimentary contact rather than a thrust fault.
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Correlation of Map Units and Stratigraphic Section, part 1

SYSTEM
AND

SERIES

GROUP,
FORMATION

AND MEMBER

LITHOLOGY

THICKNESS

IN FEET

LEGEND

QUATERNARY
Pleistocene
and
Holocene

Alluvial Deposits

Upper Mississippian

Pennington

Formation

1000+

Alluvial Deposits
Clay, silt, sand, gravel, and boulders, unconsolidated to
loosely consolidated; mostly in beds and floodplains of pre-
sent or past water courses, but merging with slopewash in

some areas.

Pennington Formation

Sandstone, shale, siltstone, and limestone, lower 300-350 feet
consists of shale, siltstone, limestone, and thin sandstone.
Above is 200 feet of sandstone overlain by 200 feet of fine-
grained sandstone, siltstone, shale, and limestone lenses,
succeeded by 60 feet of thick-bedded sandstone with
quartz-pebble conglomerate. At top is more than 200 feet of
interbedded shale and sandstone with quartz-pebble and
polymictic conglomerates and some thin, impure coal
lenses; top of formation removed by faulting and erosion.

MISSISSIPPIAN

Newman

B

Newman Limestone

Limestone and shale, upper part 25 to 40 feet of olive-gray
shale with limestone lenses at base; overlain by gray, fine-
to medium-grained impure limestone; lower part limestone,
medium- to thick-bedded, medium-gray, fine-grained to
fossil-fragmental, with oolitic zones and some dolomite,
especially near base. Highly fossiliferous throughout; un-
conformity at base.

Lower Mississippian

Grainger

Formation

MISSISSIPPIAN
AND
DEVONIAN
Lower Mississippian
and
Upper Devonian

Chattanooga

Shale

Graphic from

500

Grainger Formation

Siltstone, greenish-gray and gray, with interbedded shale, gray
to greenish-gray. Shale predominant near middle of forma-
tion. Grayish-red shale and siltstone common in upper and
lower parts of formation at some localities; zone of grayish-
red shale near top of formation may represent lateral
tongue of Maccrady Formation. Brachiopods, bryozoans,
and pelmatozoans present; unconformity at top of forma-
tion.

350-450

400-425

Chattanooga Shale
Shale, black, carbonaceous, fissile, with silty zones, especially

near base.

Hancock Dolomite
Dolomite, gray, fine-grained to very fine-grained, with some
limestone and coral reef zones. Sandstone lenses occur
locally, especially in lower part. Unconformity at top.

Rockwood Formation
Upper part is pale-olive shale interbedded with siltstone and
thin to thick sandstone beds, with hematitic and calcare-
ous zones at various horizons. Lower part is mostly grayish-
red shale interbedded with thin-bedded, evenly bedded
sandstone; fossiliferous.

source map: Back Valley Quadrangle
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Correlation of Map Units and Stratigraphic Section, part 2

T Py = | I
c
g8|  Hancoo g
o u—i: Dolomite 4
Clinch Sandstone
Rock d Poor valley Ridge Member (Scp) above, gray, medium-grained
chWDO 8 sandstone with silty and shaly zones in upper part; lenses
S fil of quartz-pebble conglomerate common near base and top
i Fo ti Q2 of member; contains brachiopods on Wallen Ridge.
z 3 rmation Hagan Shale Member (Sch) below, olive-gray to brown shale,
< 2] silty shale, and minor sandstone; lenticular hematite zones
x o and marine fossils common.
2| 3
H 3]
=
o @
s & | Poor Valley
i o
¢ | 2 |Ridge Member 2 . :
H K geg emue = Sequatchie Formation
= o S Siltstone, mostly thin- to medium-bedded, with shale and sub-
= ordinate limestone; minor sandstone in upper part, all
= grayish-red, dark greenish-gray, brownish-gray, and
2 Hagan medium
-gray.
Shale Member
Sequatchie 2
8
Formtion g Reedsville Shale
N Shale, mostly gray to grayish-olive, with some green; minor
o gray and green siltstone that grades laterally into lime-
o stone; bryozoan reefs; gray, very fine-grained limestone
2 lenses and gray sandstone lenses occur locally.
°
o
°
Q
a Reedsville o
2 3
=4 .
o -3 Trenton Limestone
ale Limestone, mostly medium-gray, medium-crystalline, in beds
less than 8 inches thick; interbedded with limestone, fossil-
fragmental to nodular above; limestone, fossil-fragmental,
with some fine-grained to finely crystalline limestone.
}
Z
I [ =
{ T ; T ’ Eggleston Limestone
Limestone, gray, very fine-grained; calcarcous shale; clay.
2 EE | x
z [ ez stone above, with two bentonite beds, each underlain by
< Trenton | P28 S R | zones of silicified limestone; middle part consists of gray,
V] T [ T I T & very fine-grained limestone, fossil-fragmental limestone,
S by and shale; lower part mostly calcareous claystone.
[o]
[a) Li t [ [ I
« I [ I
o [ [ I
I [ IZAS
I I [
[T I
T I I
< — Hardy Creek Limestone
© [ZNTASNT Limestone, gray, fine- to very fine-grained, in thin to thick beds;
3 I [ [ some argillaceous limestone; distinctive irregular lenticular
I [T
g T T T black chert nodules present.
6 e i
Eggleston R
o A
3 e eeml
T Limestone VA REN WA =
= [ [ [
R i e i
[ AT I
Hardy Creek —— 2 Ben Hur Limestone
Limestone I I I ‘? [ S Limestone, gray, argillaceous, fine-grained, and platy;
T T T weathers to shaly residuum with limestone lenses.
—1 5=1
T I—1 2
Ben Hur T | s
Limest —1 I 8
F) o]
I ‘ | R | ]
AT T Woodway Limestone
T I T I A\ I Limestone, mostly gray, very fine-grained to medium-crystal-
Woodway 2 line in thin to thick beds, with some gray, nodular to fossil-
I I I 2
[/~T I o fragmental limestone; chert common near base and top of
Limestone I I I I I I ;5 formation. Stromatocerium rugosum and large gastropods
AT N near base, Camarocladia in upper half.
| I I
NT AT [
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Correlation of Map Units and Stratigraphic Section, part 3

SYSTEM
AND
SERIES

GROUP
AND

FORMATION

LITHOLOGY

THICKNESS

IN FEET

LEGEND

Middle Ordovician

Hurrcane Bridge

260-320

Martin Creek

Limestone

75-120

N
=}
S
o

Rob Camp Li

115-235

Hurricane Bridge Limestone
Limestone, mostly medium-gray, fine- to very fine-grained, in
medium to thick beds; some nodular to fossil-fragmental;
zones of grayish-red, shaly, mudcracked limestone com-
mon near base and top of formation; red, coarse fossil-
fragmental limestone (“marble”) containing limestone and
shale fragments occurs at some localities.

Poteet Limestone

0-40

Dot Li

90-200

ORDOVICIAN

Lower Ordovician

Mascot

450-550

Dolomite

Martin Creek, Rob Camp, and Poteet
Limestone, Undivided

Martin Creek, Rob Camp, and Poteet limestones, individually
mapped in the area northwest of the Wallen Valley Fault. In
central part of quadrangle, on the hanging wall of Wallen
Valley Fault, individual units not recognizable with any cer-
tainty; mapped together in that area.

Martin Creek Limestone (Omc), medium- to medium dark-gray,
fine- to very fine-grained, and medium- to thick-bedded,
with abundant nodules and lenses of black chert.

Rob Camp Limestone (Orc), medium-gray, fine- to very fine-
grained, medium- to thick-bedded.

Poteet Limestone (Op), light-gray to medium dark-gray, fine- to
very fine-grained, with some nodular limestone and lenses,
nodules, and masses of black chert.

Kingsport

350-450

Formation

Dot Limestone

Limestone and dolomite, light- to medium-gray, fine- to very
fine-grained, with dolomitic limestone beds at various
horizons; where formation is thickest, lower part has gray,
impure limestone and dolomitic limestone with zones that
are reddish- and greenish-gray; chert fragments common.

Chepulitepec

Mascot Dolomite
Dolomite, gray to light-gray, fine- to very fine-grained, with
nodules and masses of chert; thin sandstone lenses and
mottled, light- and medium dark-gray stromatolitic zones
occur locally; unconformity at top marked by nodules to
large masses of chert.

Knox Group

625-675

Kingsport Formation

Dolomite, light- to medium-gray, medium crystalline and thick-
bedded with masses of chert; thin sandstones and zones of
grayish-green, silty shale near top, may be locally unconfor-
mable. Lower part consists of dolomite, medium- to thin-
bedded, light-gray, fine-grained; basal contact gradational.

Copper Ridge

Dolomite

Chepultepec Dolomite
Dolomite, light- to medium-gray, fine- to medium-grained,
thin- to thick-bedded, cherty; some beds weather to sand-
stone or shale by solution of carbonate cement.

Graphic from source map: Back Valley Quadrangle
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Correlation of Map Units and Stratigraphic Section, part 4

s /A Js Chepultepec Dolomite

—— Dolomite, light- to medium-gray, fine- to medium-grained,
Copper Ridge thin- to thick-bedded, cherty; some beds weather to sand-
.- stone or shale by solution of carbonate cement.

Dolomite

and

750+

Maynardville L L Copper Ridge Dolomite and Maynardville
Formations, Undivided
Formation, A Dolomite, gray to medium-gray, fine- to medium-grained,
- - medium- to thick-bedded, with sandy zones and chert com-
mon; prominent zone of siliceous ooliths at and near top of
: formation. Thrust fault cuts off base of Copper Ridge ex-
N cept locally, where fine-grained, gray dolomite and bluish-
s s gray limestone of the Maynardville Limestone occur along
F—-—- > - L the fault in exposures too small and discontinuous to map
separately.

Undivided

Upper Cambrian

Nolichucky Shale

Not exposed in this quadrangle because of faulting; thick-
ness in subsurface probably 500-600 feet.

Nolichucky

Shale

Maryville Limestone

Limestone, bluish-gray, fine- to very fine-grained, with silty,
dolomitic laminae; shale zones; oolitic, fossil-fragmental,
nodular limestone, and flat-pebble limestone conglom-
erate. Thickness about 450 to 500 feet in subsurface; top
cut off by Clinchport Fault at surface; lower 200 feet ex-
posed in southeast corner of quadrangle.

Maryville

200+

L t

CAMBRIAN

Rogersville

Rogersville Shale
Shale

Shale, olive-gray to medium-gray, with lenses of siltstone and
limestone.

Conasauga Group

80-200

Rutledge

140-200

Rutledge Limestone

Limestone, mostly bluish-gray to medium-gray, fine- to very
fine-grained with silty, dolomitic laminae and some fossil-
fragmental limestone, nodular limestone, and flat-pebble
limestone conglomerate; shale zones common near top
and bottom.

Middle Cambrian

Pumpkin

Valley

375.425

Shale

Pumpkin Valley Shale
Upper part mostly red, green, and gray shale, with some silt-
stone and limestone lenses; lower part interbedded shale,
siltstone, and sandstone. White mica flakes, glauconite,
and small brachiopods present.

Rome

500+

Rome Formation
Glauconitic, shaly sandstone, about 10 feet thick at top; under-
lain by red, green, and gray shale, silty shale, siltstone, and
sandstone. About 50 feet of interbedded dolomite and lime-
stone occurs about 400 feet from top of formation; below is
sandstone, shale, and siltstone, partly calcareous. Thrust
fault cuts off base of formation.

Formation

Lower Cambrian

Graphic from source map: Back Valley Quadrangle
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Map Legend

/\,-" Contact, dashed where approximate, dotted where concealed.

/\\’_.‘ Thrust and high angle reverse faults; major faults are named. ¢ Coal
—\ on upper plate, dashed where approximate, dotted where concealed.
dol Dolomite
D High angle; probably normal fault
7~ 'G__ s D, downthrown side Fe Iron

U, upthrown side

——i——— Anticline, showing trace of axial plane

Is Limestone

-——*—— Syncline, showing trace of axial plane = 2als
Zn Zinc
Strike and dip of beds
/(36 Normal
/"iﬂ Overturned
X Vertical
@ Horizontal
R Abandoned quarry
X Abandoned pit
7] Approximate location of abandoned shaft
X Prospect
10 Map numbers refer to descriptions in Mineral Resources Summary.
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Coleman Gap Quadrangle

The formal citation for this source.

67

Harris, L. D., Stephens, J. G., and Miller, R. L., 1962, Geology of the Coleman Gap Quadrangle,
Tennessee and Virginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-188, scale

1:24,000 (GRI Source Map 1D 2481).

Prominent graphics associated with this source:

Correlation of Map Units

Alluvium

Colluvium

Qt
an |
Terrace deposits

Qt, low level terrace deposits
Qth, high level terrace deposits

Pennington Formation

QUATERNARY

Newman Limestone
Mnu, upper member
Mnl, lower member

MISSISSIPPIAN

Grainger Formation J

|
|

Chattanooga Shale

Upper Devonian
and
DEVO-
NIAN
AND
MISSISSIPPIAN

Upper

Hancock Dolomite

t
Clinton Shale

Middle
Silurian Silurian Mississippian

SILURIAN

Lower
Silurian

Clinch Sandstone
Scp, Poor Valley Ridge Member
Sch, Hagan Shale Member

T ]

Sequatchie Formation

——— A A
H

"

Up;

Or

Reedsville Shale

Trenton Limestone

d

Eggleston Limestone

Hardy Creek Limestone

Graphic from source map: Coleman Gap Quadrangle

CARBONIFEROQUS

Ben Hur

ow.

Middle Ordovician

Woodway Limestone

O

Dot Formation

Lower Ordovician
Knox group

Ocl, lower member

cr

Cambrian

€c

Middle and
U
Cambrian

imestone

Hurricane Bridge Limestone
Martin Creek Limestone
Rob Camp Limestone

Poteet Limestone

Longview Dolomite

Chepultepec Dolomite
Ocu, upper member

{ Copper Ridge Dolomite

Maynardville Limestone
Conasauga Shale

Rome Formation
Known only from well data

Poteet Limestone

and Dot

Formation, undivided

Newal
Longview Dolomite,

e and
undivided

Copper Ridge Dolomite and
Maynardville Limestone,

undivided

CAMBRIAN

ORDOVICIAN
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Map Legend

Contact
Dashed where approximately located
[N N W N
Major thrust fault
Dashed where approximately located; sawteeth on
upper plate
S —
Minor thrust fault
Dashed where approximately located; T, upper plate

e
D
Fault
Dashed where approzimately located; U, upthrown
stde; D, downthrown side

3
Strike and dip of beds

£39
Strike and dip of overturned beds

®
Horizontal beds

..
Anticline
Showing trace of axial plane approzimately located

[}
0il well

Abandoned oil well
B

Drywhole

e

Dry hole with show of gas
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Stratigraphic Section, top portion

»
[ THICK-
| @ | GROUP, FORMATION
SYSTEM | & i © LITHOLOGY | NESS, LITHOLOGIC DESCRIPTION LOCATION OF REPRESENTATIVE SECTIONS
| w AND MEMBER IN FEET)
@
QUATER- Alluvium, colluvium, & I . bButd iiatedimaterial . Alluvium and terrace material along major drainage; colluvium confined
NARY and terrace deposits Eypisilt sand bouldseguncansolidatedimatorial losally:dstivs| to steep valleys on north faces of Wallen Ridge and Powell Mountain
PeRTington Sandstone: In lower half, fine- to medium-grained in beds 1-4 feet ‘ § o one N
€nningl 425 thick; upper half, fine-grained in wavy beds 1 inch to 1 foot thick; minor | Full thickness of formation not exposed. Outcrops along Newman
Formation amounts of intercalated greenish-gray shale. | e
c
)
a -
g 1 -
5 |
@ |
@ ]
S|z |8 Shale, siltstone, and limestone: Greenish-gray to dark-greenish-gray
g < | s " Upper shale and minor amounts of siltstone; olive-gray limestone of three
[ SE e B types: calcilutite, argillaceous calcilutite, and medium-grained odlite,
Lzl 8 £2 e o|  allinbeds 1 inch to 4 feet thick
z |3 |e 0 — & | section exposed on Newman Ridge about 6,000 feet southwest of
512|> 3 g ———— Coleman Gap quadrangle.
2|3 z3 T
< = T=1
3] Lower EL = o1 L I nd medium odlite
o1 o el 23 in beds linchto4 feet (hlck olive- black chert Dresentat base, middle,
| member | [>T =] and |
| =7 = i
| o€
| g5
a Grainger Shale and siltstone: Greenish-gray shale and interbedded siltstone in | No conti sections but p of various parts of
g2 Formation 350 I-inch beds; grayish-red shale present near middle of formation; and formation on Newman Ridge.
=i about 20 feet of greenish-gray chert in beds 2 to 4 inches at top.
Swa
| = =
o254 |
z 355 Shale: Grayish-black carbonaceous shale with minor intercalated No complete sections exposed. Isolated outcrops along Newman
< 658 Chattanooga —_— greenish-gray shale units about 3 inches thick. Ridge.
Z 552 Shale === —
Q |gg¢ Dolomite: Basal 10 feet fine- to medium-grained, slightly conglomeratic
W PE” === calcareous sandstone in 1-foot beds; balance of unit is very light gray Section exposed in Snake Hollow along south bank of Big Sycamore
L8 =\ to medium-gray, very finely crystalline dolomite in beds 2 inches to Creek about 1,200 feet east of Carpenters Cemetery.
5 8
1e _ Hancock Dolomite [ 2“7 %777 90 1 foot thick.
25 - Shale, siltstone, and sandstone: f ale:
—Z numerous greenish-gray, l-inch beds of siltstone, and a few beds of No complete section exposed. Local outcrops on south slopes of Wallen
z Clinton
Z |e & — 325 slightly fine- to med ained Ridge and Powell Mountain
z 3% Shale - inch to 3% feet beds of odlitic hematite in lower part of formamcn
EREE coecchecces| 77| Sandstone: Lower half fine- to medium-grained, locally
5 @ | Poor valley | sandstone in 1- to 2-foot-thick beds with a few intercalated pale-olive
58 S e = =170 |Q shale beds; upper half composed of alternating beds of siltstone Section exposed along Hoop Creek at Coleman Gap.
z5 £ |Ridge Member |&]  and sandstone in beds as much as 6 inches thick.
- a E Hagan Shale Shale, pale-olive; locally contains beds of very fine grained sandstone.
2 Member Siltstone and limestone: Lower half is about half argillaceous greenish-
c gray limestone, and half grayish-red calcareous siltstone; upper half Sec dliaions HoopiCreek
i st north of Coleman Ga
= Sequatchie ey is mainly grayish-red siltstone with some argillaceous limestone. All HonEspesed long HoopiGreskil b
S Formation beds are planar, 1 inch to 3 feet thick
3 -
i
o Shale: Grayish-olive shale with small amoun(s of greenish-gray silt-
1 3= il tone, silty ed dark-gray
| @ Reedsville M No complete section exposed. Lower part exposed along Lowe Hollow
| -3 375 minor amounts of siltstone and silty \1mestone in 1- to 2-inch-thick ¢ |
= Shale planar beds, coquinoid limestone in irregular beds 6 inches to 1 foot road;‘and uppertone-third along‘Hoop:Creekiraad near:Cplaman Gap:
thick
Li it Base marked by 2-foot unit of calcareous, very fine to fine-
grained sandstone. Lower 220 feet is medium-gray limestone, .
t I
coquinoid in wavy beds 2 to 6 inches thick; upper part is medium- Sefo;‘;” along Hoop: Greekiroad; southiof, junction with Brooks Bridge
Trenton dark calcilutite to calcarenite in regular beds 2-6 inches thick; minor
530 amounts of porous olive-black chert in upper 100 feet.
Limestone = -
Calcareous mudstone and limestone: Lower and upper third, yellowish-
gray weathering calcareous mudstone; middle part is olive-gray Section exposed along Hoop Creek road at junction with Brooks Bridge
calcilutite in beds 2-4 inches thick. Two prominent greenish-gray road
bentonites in upper part.
Egglest 168 S
| ggleston L Olive-gray in planar beds from 1 inch to 1 foot
| Limestone thick; beds of argillaceous calcilutite near middle; minor amounts of Exposed along Powell River on east edge of map.
c T Hardy Creek 110 olive-black, more or less perfectly oval shaped chert nodules.
: Limestone e Limestone: Yellowish-gray, hackly weathering argillaceous limestone
‘;' Ben Hur with some interbedded olive-gray caicilutite, all in beds 2-6 inches Exposed along Powell River on east edge of map.
. 135
-E Limestone hick
S Limestone: Lower 100 feet is interbedded light-olive-gray calcilutite
@ Woodway and olive-gray calcarenite in 3-inch wavy beds; upper part is mainly Section exposed on east-central edge of map about 2,000 feet north of
3 . 300 olive-gray calcilutite with some olive-gray calcarenite in beds 2-3 bridge across Powell River at Parkey Gap and about 400 feet west of
| bl Limestone inches thick. Nodules of olive-black chert in lower part and near |  Parkey Gap road.
| = top. |

Graphic from source map: Coleman Gap Quadrangle
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Stratigraphic Section, bottom portion

ORDOVICIAN

CAMBRIAN

U B
I | Limestone: Alternating units of light-olive gray thin-bedded calcilutite, .
Hurieane:Bride = = | grayish-red and light.olive gray thick-bedded Section exposed on north bank of Powell River about 2,000 feet south
Limestone calcilutite. Bedding in the thin-bedded units is planar, beds are of Alanthus Hill
1-6 inches thick; beds in the thick-bedded units are 1-4 feet Lhick.
Limestone: Locally at base there may be as much as 30 feel of
MLa_rtin Creek of rounded, fine sand to granule-size particles
of light-olive-gray calcilutite derived from erosion of the Rob Camp.
Rob Camp Remaining part, alternating beds of olive-gray fine calcarenite and HORASR SGRSEL Al MARE RARN SF Rawell Hiver S S0t ASpR AT
Limestone light-olive-gray calcilutite in beds 2 inches to 1 foot thick. Abundant
Potee( L7777 olive-black chert nodules.
= Limestone: _Light-olive-gray calcilutite in beds 1 to 4 feet thick, Section exposed along Montgomery Hollow road just north of Rob Camp.
] Dot.Formation “Limestone:  Interbedded il
calcilutite and olive-gray calcilutite, all in beds 1-6 inches thick; olive- Section exposed just north of Powell River about a quarter of a mile west
black chert nodules abundant in lower half of formation, sparse in of Alanthus Hill.
upper part.
Newala Limestone and dolomite: Basal beds are argillaceous conglomaratic —
Dolomite dolomite; color may be either grayish-red or yellowish-gray. Con-
is either angular chert and(or) dolomite fragments. Middle Section exposed about 1 mile east of Alanthus Hill near east edge of
part is interbedded calcareous, very light gray shale, argillaceous map. -
light-olive-gray calcilutite and light-olive-gray calcilutite; upper part
— | s light-olive-gray calcilutite. . o
= . Dolomite:  Light-olive-gray, very finely to finely crystalline dolomite in
S Longview = beds 6 inches to 1 foot thick. Locally grayish-red dolomite common
= Dolomite == in upper part. Few 1- to 2-inch-thick beds of fine-grained chert- Section just north of Little Mulberry Creek road in last small valley on
] = matrix sandstone in upper part; chert nodules and irregular masses east edge of map
IS I ST throughout. o
v
] = N Dolomite: Light-gray, coarsely crystalline dolomite in beds 1-4 feet Section exposed along Mulberry Creek in gap in Little Ridge 2,000 feet
2 £ L thick. Isolated quartz sand grains are common in lower half, very et
3 " Upper s light gray chert beds and masses abundant throughout. o
S| &g |member 390 Dolomite: Medium-light-gray to light-gray very finely to finely
o o= crystalline dolomite in beds 6 inches to 3 feet thick; one dolomitic
15} § g fine-grained sandstone bed, 2 feet thick, near middle Chert in
)O( a3 — nodules and masses abundant in lower and middle parts. f Mulb o " Little Rid 2,000
s | 2o Q| Dolomite and dolomitic sandstone:  Principally light-gray to medium- s“"“{‘ f”’"se" along:Mulberry Craek (n;gab ln:LittleRidge,2, eet
X 1O | Lower light-gray, very finely crystalline to finely crystalline dolomite in ERSHOSImAR
| member | planar beds 6 inches to 2 feet thick; some 2-foot beds of fine dolomitic
| | quartz sandstone; chert nodules and masses abundant in lower and
| upper parts.
= Dolomite: Lower half is olive-brownish-gray, coarsely crystalline
Copper dolomite in irregular beds as much as 4 feet thick; upper half is
2 - 7= olive-brownish-gray or medium-light-gray, very finely to finely Section exposed along Mulberry Creek in gap in Little Ridge 2,000 feet
s idge 800-850 crystalline dolomite in even beds 1 inch to 2 feet thick. Olive-black east of map.
H Dolomite fo) oblitic chert is common throughout but is most abundant near the
E top of the formation
8 = —
& =
2 7=
él —
= | Limestone and dolomite: Lower half is mainly medium-dark-gray
Maynardville ribboned with 1-inch bands of olive-gray, argillaceous, very
finely crystailine dolomite. Beds near the top are paper laminated
Limestone 300 and grade laterally into dolomite. Upper half is very finely crystal- Section exposed along cast edge of Fourmile Creek road just south of
T  — x line dolomite in even beds 6 inches thick. Color of dolomite grades north edge of map.
upward from olive gray at base to light olive in upper part: olive-black
ol \\ odlitic chert in upper part locally and a few fine-grained l-inch
dolomitic quartz sandstone bands near middle.
& Conasauga -
0 8 on
2 5 Shale 560 Shale: Dark-greenish-gray shale, with interbedded minor amounts of Isolated exposures of the upper half in the axial region of Powell Valley
sE grayish-red shale, med dark-gray and k- anticline. Lower part known only from subsuface data in Brooks well,
K] gray oblitic limestone. Intraformational conglomerate common in focated near north Gentral edge of Map.
many limestone beds.
s
}:_- Sandstone and siltstone: Light-gray, very fine to medium-grained
E glauconitic sandstone, interbedded with siltstone and greenish-gray
G Rome 1660 and grayish-red shale. Limestone not abundant but few beds occur Not exposed but known to be present from subsurface data in Brooks
© Formation in upper half. unit of medium-crystalline, light-ol well, located near north central edge of map
5 glauconitic dolomite near base. Base of formation marked by Pine
g Mountain thrust fault.
3
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Ewing Quadrangle

The formal citation for this source.
Englund, K. J., Smith, H. L., Harris, L. D., and Stephens, J. G., 1963, Geology of the Ewing
Quadrangle, Kentucky and Virginia: U.S. Geological Surwey, Bulletin 1142-B, scale 1:24,000 (GRI
Source Map ID 2480).

Prominent graphics and text associated with this source:

Map Legend

Contact
Dashed where approximately located,
dotted where concealed
u
D

=

Fault

Dashed where approximately located.
U, upthrown side; D, downthrown
side; T, upper plate of thrust fault

—$__

Anticline
Dashed where approximately located

Overturned anticline

Syncline
Dashed where approximately located

22,
Strike and dip of beds

X
Vertical beds
L7
Strike and dip of overturned beds

2000 ——
Structure contour drawn on top of
Harlan coal bed
Dashed where projected from other
beds. Contour imterval 40 feet.
Datum is mean sea level

Wesiaimanssss

Coal bed
Dashed where approximate, dotted where
concealed,; letters designate coal bed

EETRTNTTININNTRNETRITINN .

Strip mine
X~
Mine adit

X
Prospect or outcrop of coal bed

?

Abandoned oil well

&

Dry hole

Graphic from source map: Ewing Quadrangle

2023 NPS Geologic Resources Inventory Program



72

CUGA GRI Map Document

Correlation of Map Units

w J J
> "
— i z
Alloviam E Grainger formation Z
z z
Qt x o
i w . Chattanooga shale >
Terrace deposits : $ § B
s B =
@ Hancock dolomite z
Colluvium % § { - <
' x
3§ S
S5 Clinton shale o
[0}
1 =]
£ .
Hignite formation § ES Clinch sandstone
Phr, Reynolds sandstone member ‘I’
s
RN g: Sequatchie formation
e ) o
Catron formation -
IPcj, Jesse sandstone member; Reedsville shale
Pc, lower member;
g w, Wallins Creek coal bed -
Ez Trenton limestone
= -
5 |
§ Eggleston limestone
o
Mingo formation Z -
Pmp, Puckett sandstone member; z Hardy Creek limestone
k, Kellioka coal bed; b
h, Harlan coal bed 5 -
> Ben Hur limestone
] s
z
& )
. oa|n Woodway limestone
Hance formation 35 z
PPhs, sandstone member; 8 - <
Phl, lower member; 8]
pf. Path Fork coal bed; w § Hurricane Bridge limestone S
P, Puckett Creek coal bed B = o
: 8 z
2 Martin Creek limestone o
<
0 o
A i o
Sandstone and shale member D Rob Camp limestone
g £
]
£ Sandstone member C Poteet kmestone
F
-§ Sandstone and shale member B Dot formation
| Pw |
L 4
‘White Rocks sandstone member . Newala dolomite
\\.\,N .
Sandstone member A ] ) Longview dolomite
5 Ew
%
Pennington formation § 2
M § z o Chepultepec dolomite
pu, upper member; < o .
Mpl, lower member T oz:‘v h';wﬂe’:’ member;
o s !
[} E z
o § <
Newman limestone o 3 Copper Ridge dolomite z
Mnu, upper member; s - s
Mnl, lower member
J <
g Maynardville limestone o

Graphic from source map: Ewing Quadrangle

Economic Geology

Coal has been mined in the Ewing quadrangle for more than 50 years, mostly from a few large
underground mines which are sened by railroad. In recent years this production has been supplemented
by the operation of strip, auger, and truck mines. The coal is of high wolatile A bituminous rank and
occurs principally in five beds. These are: the Puckett Creek and Path Fork coal beds in the Hance
formation, the Harlan and Kellioka coal beds in the Mingo formation, and the Wallins Creek coal bed in
the Catron formation. The total estimated original reserves contained in these beds are more than 196
million tons of which approximately one-third is estimated mined and lost in mining. Assuming 50
percent recovery, the remaining recoverable resenes are more than 67 million tons.

Text from source map: Ewing Quadrangle
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Stratigraphic Section, top portion
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| «
8 THICK-
|svstem | & | GROQUR FORMATION. | | \ryoio6y | NESS DESCRIPTION
& N FEET
L lee 1 Alluvium,terrace de-f: 10-20 i i stream deposits,sand, silt, and gravel (alluvium and terrace
Wz | \posits, and colluvium % deposits) and slope deposits of boulders in clay to sand matrix (colluvium).
<< Shale, medium-gray, with few thin beds of fine-grained light-gray sandstone.
> member 60-80"1  gandstone, fine-grained, light-gray, thick-bedded to massive, micaceous.
. i Shale, medium-gray, and very fine to medium-grained, thin-
Hignite formation 250 bedded to massive. Calcareous shale, about 8 ft thick, with marine
fossils at 80 ft above base.
Jesse fine- to d, light-gray, massive, micaceous. Con-
member glomeratic with well-rounded quartz pebbles from Y to 14 in. in diameter.
Catron formation very fine to fine-grained, light-gray, mi massive with
Wallins Ck dium-gray shale, siltstone, coal, and underclay.
coal bed
Shale, medium-gray, interbedded with very fine to fine-grained sandstone,
siltstone, coal, and underclay.
Puckett fine-grained, light-gray, micaceous, massive.
member
Mingo very fine to fine-grained, light-gray, thin-bedded to massive,
formation with interbedded medium-gray shale, siltstone, coal, and underclay.
a = Marine fossils abundant in calcareous shale and siltstone beds, from 2
3 | Kellioka coal bed to 3 ft thick, at 45, 130, and 330 ft below top. Few ellipsoidal limestone
5 concretions.
=
? Harlan coal bed.
@ 53"65'&“" very fine to fine-grained, light-gray, thick-bedded,
member
Path Fork coal bed
z
<
z Puckett Ck.
< coal b
>
2
> Lago- || Snale: medium-gray. with interbedded very fine to medium-grained sand-
z Hance . stone, siltstone, coal,
g formation 1450 concretions in upper 125 f.
a
%
>
o
4
w
5
z
3 Bee Rock Sandstone, fine- to coarse-grained, veryllght sy, quartxosa conspicuously
8| 250 rsely ded quartz pebbles
[ 5’""5‘:“ 71250-300 | mostly less than half an inch in ramator. Medium- -gray shale lense, as
o msmBer much as 5 ft thick, in middle part locally.
Shale, medium-gray to black, and sandstone, wavy- to platy-bedded, very
and s fine to fine-grained, light-gray, in upper part. Middle part s thick-bedded
shale member D to massive very fine to fine-grained light-gr
shale with very fine to fine-grained wavy- to platy-bedded sandstone in
lower part.
s
-] Sandstone, fine- to coarse-grained, very light gray, massive, quartzose,
£ crossbedded. Conglomeratic with lenses, as much as 5 ft thick, of well-
5 Sandstone rounded quartz pebbles commonly % to 1 in. in diameter and as much
= member C as 2 in. long. Four beds can be di
3 locally where they are separated by thin lenses of platy sandstone, shale,
] coal, and underclay.
Shale, medium-gray, in lower part, and very fine to fine-grained, wavy-
Sandstone and bedded light-gray and light-olive-gray sandstone in upper part.
shale member B Sandstone, fine- to coarse-grained, very light gray, quartzose, massive,
Very atic with well-rounded quartz pebbles
White Rocks. ranging mostly from % to 1 in. in diameter. Includes at center lentil of
very fine grained wavy-bedded light olive-gray sandstone. Named from
|sandstone member | exposure at White Rocks on Cumberland Mountain.
Sandstone fine- to medi ined, very light gray, quartzose, massive.
member A Lens of conglomeratic sandstone at base locally. Lower part grades
laterally and intertongues with Pennington formation. Upper part is too
thin to be shown on the map east of White Rocks.
Upper Shale, light-olive-gray to g h-g! with i very fine to fine-
member - grained, platy- and wavy-bedded sandstone. Locally sandstone is fine
Pennington to medium grained and conglomeratic.
formation
Lower - very fine to fine-grained, platy- and wavy-bedded, with few thin
"~ beds of light olive-gray shale and siltstone.
z
<
o
o
g 350+ Shale and limestone, olive-gray, calcureous shale predominates; some thick
b = beds of or oolitic
@« Newman
= limestone
S I Li basal few feet olive-gray, lutite-textured argillaceous lime-
Lower [=ieTolet) o0, stone with abundant dark-gray chert; remainder is mainly oolitic, light-
member 1] = olive-gray limestone with some interbeds of lutite-textured light-olive-
gray limestone.
Grainger 325 Shale, greenish-gray or pale-olive; locally grayish-red beds occur in lower
formation half and at top; some interbedded pale-olive siltstone.

Graphic from source map: Ewing Quadrangle
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Stratigraphic Section, bottom portion

z
=4
z Chattanooga 375+ Shale, carbonaceous, grayish-black with some thin zones of greenish-gray
9 shale - shale.
w =
] =
=\
g8 " " 90-185 | Dolomite, dark-gray, very finely crystalline; base marked by 5 ft of conglom-
23 g eratic sandstone.
Z 5
Z |oc ) ' ' . "
< (38 Clinton Shale, light-olive-gray; some thin beds of light-olive-gray, very fine grained
o §3 shale sandstone; oolitic hematite near base.
M
3|
"
55 Clinch and shale; pale-olive shale concentrated in lower third and as
2t andston zones in upper two-thirds; is slightly atic, fine to
32 andstons medium grained, crossbedded.
5 Sequatchi
©
S Pl Shale and siltstone, grayish-red, calcareous.
3
o
T
o
= )
2 Ree:slvxlle Shale, pale-olive-gray; some i and siltstone.
a shale
=
Trenton i light-gray: in lower half; upper half medium
dark gray, interbedded coquinoid and lutite textured.
Limestone, yellowish-gray, lutite-textured. Contains two prominent benton-
- ite beds in upper part.
S Limestone, light-olive-gray, lutite- ;2 llowish
2 Hardy Creek gray limestone near middle. Olive-black chert nodules.
- i gray, lutite-textured, Few beds com-
g Ben Hur posed of fossil detritus near middle.
Q .
. olive-gray to b gray, lutite- to ured; few
3 olive-black chert nodules in lower part.
z =
=
Q Hurricane Bridge L light-ol al ; contains two grayish-red argil-
= h € L 310-345 laceous limestone zones.
8 o
g o —— Limestone, olive-gray; arenite textured in lower part; light-olive-gray lutite-
Martin Creek limestone [ =l =T = 95-145 textured abundant olive-black chert nodules in upper part.
T LT ) ;
Rob Camp limestone 45-100 | L live-gray; lutite-textured in massive beds.
Poteet i STl T 75-100 | Li light-olive-gray or medium-gray, lutite- to arenite-textured;
. - - — abundant olive-black chert nodules.
Dot formation ——————125-215| Dolomite and limestone; base marked by chert and dolomite pebble con-
S glomerate; dolomite is greenish gray, very fine grained, and argillaceous,
and is overlain by argillaceous limestone and light-olive-gray lutite-
textured limestone.
Newala
350-450
7=z Dolomite, very light gray, very finely to finely crystalline.
c e e e
=
]
S L = Dolomite, light-gray, finely to coarsely crystalline; contains abundant white-
3 320
K] weathering chert beds and nodules.
3 -
Qo -
2| S 38 Dolomite, light-oli finel few banded chert
o -3 350+ olomite, gray, finely cry: 3 ‘ew banded cher
Sle X nodules.
w | E
x
2 58
X $EF 300+ | Dolomite, light-olive-gray, finely crystalline, in part argillaceous; fine-
s * grained dolomitic sandstone abundant.
: =
s
= Copper Dolomite; olive-brown; lower part medium to coarsely crystalline; upper part
E -E Ridge 750 very fine to finely crystalline. Olive-black oolitic chert locally abundant.
x| s
o O
Zs
o|g y.=
=]
Maynardville 7 250-300| and medium gray and ribbon bedded, with
i o 1 d yellow-gray very finely crystalline dolomit,
e s

Graphic from source map: Ewing Quadrangle
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Ewing Quadrangle (digital)

The formal citation for this source.

Mullins, J. E., 2003, Spatial Database of the Ewing Quadrangle, Kentucky, Kentucky Geological

Sunwey, Digitally Vectorized Geological Quadrangle DVGQ-12_172, scale 1:24,000 (GRI Source Map
ID 69706).

The above digital data was digitized and modified from USGS Bulletin 1142-B by the Kentucky
Geological Survey. The Kentucky Geological Survey has updated this map with current stratigraphic
classifications and geologic interpretation.

No additional information from this source map is presented here.

Fork Ridge Quadrangle

The formal citation for this source.
Kohl, M. S., Sykes, C. R., 1991, Geologic Map and Mineral Resources Summary of the Fork Ridge
Quadrangle, Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map 144 SE, scale
1:24,000 (GRI Source Map ID 68311).

The pamphlet associated with this publication contains mineral resource descriptions and additional
information about point and line data being depicted on the map. It is available here.

Prominent graphics associated with this source:

Map Legend
~~ "~ ...  Contact, dashed where approximate, dotted where concealed. O K Active surface mine
/'Q/\ .+* Fault, thrusts and high angle reverse faults; dashed where approximate, dotted where concealed. R Abandoned surface mine
-~ _mag— _~ Magoffin zone Abandoned contour mine showing width of bench
—+}—  Anticine, showing trace of axial plane o Abandoned coal stip mine
+ Syndline, showing trace of axial plane 4382955 Abandoned coal strip and auger mine
24 Minor synclinal axis X Prospect or exposure
/<$ Synclinal bend of Cumberland Mountain Monocline Adit
)(r Anticlinal bend of Cumberland Mountain Monocline Abandoned  adit
Stiike and dip of beds Coal preparation plant
/50 Normal K Active quarry
[::] Horizontal 0] Drill hole
Q Dip less than 5 o Oil and gas test (oil show)
_/"' Coal cropline, dashed where i dotted where Q Oil and gas test (dry hole)
h Hignite coal 10 Map numbers refer to descriptions in Mineral Resources Summary.
Stray coal zone b fas
Is Limestone
Sterling coal

ol

mg

Graphic from source map: Eork Ridge Quadrangle

Poplar Lick coal
Buckeye Springs coal
Mingo coal zone

Kent coal
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MRS 144-SE

MINERAL RESOURCES SUMMARY
OF THE
FORK RIDGE QUADRANGLE,
TENNESSEE |

by
- Martin S. Kohl!

INTRODUCTION

'This summary accompanies the geologic map of the Tennessee part
of the Fork Ridge quadrangle, which is bounded by 36°30° and 36°37°30”
N. Latitude, and by 83°45’, and 83°52'30” W. Longitude, an area in
Claiborne County, Tennessee. - '

The mineral resources that have been mined are coal and limestone.,
Potential resources are sand, shale, zine, iron ore, chert, and oil and gas.
Field work was completed in 1986.

Mines, coal preparation plants, quarries, drill holes, prospects, coal
exposures, and test wells have been located with respect to the Tennes-
see Coordinate System. The base point for this system (at the intersec-
tion of 86°00° W. Longitude and 34°40° N, Latitude, near Scottshoro,
Alabama) is assigned the values 2,000,000 feet east and 100,000 feet
north. The coordinate location (in feet) of any point in Tennessee may
be expressed with reference to its distance east-west and north of this
base point. This system is shown in grayonthe quadrangle mapasagrid
of 10,000-foot rectangles. All locations on this map may be measured
from the reference coordinates shown along the margins of the quad-
rangle.

Distances given in geographic descriptions represent direct linear
measurements and not road mileages.

'Geologiet, Termessee Division of Geology, Knoxville.
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COAL

According to Glenn (1925) coal production began in the Fork Ridge
quadrangle in 1890 on Bennetts Fork with the opening of the Reliance,
Fork Ridge, and Mingo Number 1 and Number 2 mines, all in the Mingo
(Jellico) seam. Since that time, underground mining has been from the
Kent, Rich Mountain, Mingo, Buckeye Spring, Sterling, and Hignite
seams on a large scale. These seams, and a composite of thin seams
collectively called the Stray Coal Zone, have also been mined exten-
sively by surface methods since the 1960’s.

Mining has been moderately extensive over the entire area under-
lain by flat or gently dipping Pennsylvanian rocks. The large under-
ground mines were confined to the northeastern part of the area around
Mingo Hollow, partly because the Louisville and Nashville railroad
extended into the area at one time all the way to Manring. Mining
communities (now largely “ghost towns™), such as Fork Ridge and
Bryson, sprangup along the route. Coal was transported by incline from
two of the mines on the Sterling seam.

There are two coal preparation plants currently in operation on this
quadrangle. The smaller is at Motch near the Kentucky border, oper-
ated by White Oak Coal Corp., and the larger is in the valley of Tackett
Creck, associated with Consolidation Coal Co.'s Matthews Mine.

TABLE 1.—Coal preparation plants in the Fork Ridge quadrangle

Map Number 1 2
Plant Name  White Oak Coal Corp. Consolidation Coal Co.
Matthews Mine
Tennessee 804,700N., 2,650,650E.  780,700N., 2,633,700E,
Coordinates ]
Feed Trucked in from various  Conveyer from adjacent
mining operations, as portal, off-road haul
" available trucks from other portals
Capacity Approx 250,000 tons/yr 880,000 tonsfyr
Process Crushing and screening  Crushing, screening,
- 150 ton/hr wash plant 560 ton/hour wash
proposed plant
Employment 5 at tipple, 26 at prep plant,
50 total White Oak 324 total Matthews
operations Mine operations
Output By.rail to TVA, Georgia By rail to Georgia
Power, other utilities Power only

There are 200 prospects, measured exposures, and mines listed in
the seven major and numerous minor seams of the quadrangle (Table 2).

2

Surface mines for which no data could be obtained have been shown on
the map and tabulated. Underground exposures are excluded, as are
most of the innumerable deep mine openings that have been mined
through or created in the process of stripping.

Data in the following table have been compiled from a variety of
sources. These include old mine maps on file at the Tennessee Division
of Geology office in Nashville, permit applications on file at the State
Division of Surface Mining office in Knoxville, and field observations
that may not represent conditions seen at alater date. Many of the thick-
nesses were provided by Ray Leamon from observations made in the
1960’s and 1970’s when more strip mine operations were active.

Locations and information from 98 drill holes provided by Ra;

Leamon are included in Table 3. ‘

TABLE 2.—Locations.of coal mines, prospects, and exposures
in the Fork Ridge quadrangle by Tennessee Coordinate System

. Coal .
Map Tennessee Mine name / thickness-
Number Coordinates Description top seam first
Cumberland Gap Seams
3 778,800N., 2,635,700E. Exposures adjacent to 10" coal

access road; steeply dipping 35' shale

separate seams over a 75 2" coal

foot stratigraphic interval 1' shale
22" copal
30' shale
12" coal

Unnamed coal beds in Lower Breathiti Formation

775,400N., 2,628,000E.

[

775,450N., 2,627,800E.
781,000N., 2,635,200E.
781,400N., 2,635,500F.
786,700N., 2,640,400E.

00 =1 O O

Natural steeply dipping 10"
outcropincreek -

Steeply dipping exposure 16"
Steeply dipping exposure 18"
Steeply dipping exposure 6"
Steeply dipping exposure 12"

Kent Coal Zone

9 T793,800N., 2,624 400E.

10 775,600N., 2,626,600E.
11  777,400N., 2,628,900E.
12 7B1,000N., 2,633.900E.

B&J Excavating Co. Area 64"
No. 5, proposed surface mine
Dipping exp. by haulroad 24"
Inactive deep mine entry 48"
Consolidation Coal Co.'s
Matthews Mine entry No. 1

3






13 781,600N., 2,635,400E.
14 789,300N., 2,642,300E.

Deformed exposure 33"
Consolidation Coal Co.'s
Matthews Mine entry No. 2

Kent Coal Zone Rider
16 777,300N., 2,628,800E. Gently dipping exposure 12"
16 777,900N. 2,629,600E. Gently dipping exposure * 12"
Rich Mountain Seams
17 802,900N., 2,648,050E. Anderson Coal Co. abnd. 30"
deep mine entry
18 B803,400N., 2,648,350E. Anderson Cosl Co. abnd. ao"

19  804,200N., 2,650,300E.

20 B03,600N., 2,650,900E.
21 804,600N., 2,651,100E.

22 792,600N., 2,624,200E.

to 791,600N., 2,628,900E.
23 790,600N., 2,626,450E,
24 791,750N., 2,628,050E.

25 792,000N., 2,628400E.
791,200N., 2,629,400E.

T91,500N., 2,629,400E.
792,100N., 2,629,200E.

BYE

29 791,500N., 2,629,400E,
te 794,100N., 2,630,700E.
30 794,400N., 2,629,700E.

31 795,000N., 2,625,400E.

to 793,600N., 2,628,300E.
32 795,200N., 2,624,150E,.
33 798,500N., 2,655,000E.
34 783,300N., 2,630,900E.
* to 788,500N., 2,640,200E,
35 788,500N., 2,640,200E.
36 788,700N., 2,641,000E.

decp mine entry

Anderson Coal Co. abnd. -
deep mine entry

Abnd. deep mine entry 30"
Anderson Coal Co. abnd. -
deep mine entry

Abnd. contour mine -

Strip mine exposure . 22"
Strip mine exposure 2"
g
?
Abnd. strip mine exposure 22"
4 1/
31"
P
11"
Abnd. mine entry 36"
Natural outerop 12"
Abnd. sirip mine exposure 26"
3
22
212
45"
Abnd. contour mine -
Exposure in roadeut 14"
14"
13"
Abnd. contonr mine -
Abnd. surface mine -
Dipping natural outcrop 35"
Consolidation Coal Company -

Abnd. contour mine

Abnd. contour mine -
Consolidation Coal Co., Area 28"
No. 2 abad. contour mine

4

coal
shale
coal
coal
shale
coal
shale
coal
coal

coal
siltatone
coal
shale
coal

coal
giltstone
coal

Rich Mountain Riders
37 790,500N., 2,642,300E. Exposures in bench, 7" coal
' gently dipping 2" shale
10" coal
38 780,000N., 2,629,400E. Exposures in road, 6",4", and
20 foot interval 10" coals
Minge Coal Zones
39 805,000N., 2,624,500E. Abnd. contour mine -
40 B04,800N. 2,626,800E. Abnd. contour mine -
41 805,000N., 2,628,400E. Mingo, abnd. strip mine . b4"
42 B03,950N., 2,644,700E. Strip mine exposure a9"
43 B04,200N., 2,644,200E. Apollo Fuels Area 2 23" coal
to 805,200N., 2,648,900E. reclaimed surface mine 9" rack
16" coal
9" rock
. 5" coal
44 797,900N., 2,642,500E. Consolidation Coal Co., Areal, -
to 801,600N., 2,647,400E. abnd. surface mine
45 802,300N., 2,647,450E. Strip mine exposure ao"
46  801,050N., 2,647,700E. Abnd. deep mine entry 30"
47  800,400N., 2,647,800E. Strip mine exposure a9 2v
48  802,500N., 2,648,200E. Abnd. deep mine entry 20"
49 803,200N., 2,649,350E. Strip mine exposure 27
50 803,700N., 2,649,800E. Abnd. deep mine entry’ 34"
b1. B01,700N., 2,661,800E. Abnd. deep mine entry ao"
52 805,200N., 2,651,600E. Abnd. strip mine -
to 801,800N., 2,652,000E. '
63  803,900N., 2,656,600E. Upper Mingo, active strip 2r
. mine
64 796,300N., 2,625,900E. James Spur Area 5, abnd, 46"
to 800,000N., 2,624,100E. surface mine
B5 796,500N., 2,629,500E. Thacker Area B, abnd. strip 36" .
"~ to 796,300N., 2,625,500E. mine
b6 796,100N., 2,630,100E. Upper Mingo, abnd. strip 29" coal
‘ mine 8" shale
31" coal
57 .794,900N., 2,630,650E. Strip mine exposure 30" coal
6" ghale
21" coal
58 796,450N., 2,631,950E. Strip mine exposure 50"
59 796,900N., 2,629,500E. Thacker Area 1A abnd. 30"
to 796,800N., 2,632,400FE, strip mine
60 796,800N., 2,632,400E. Collins Coal Co. Area 1 66 and 36
to 793,900N., 2,633,800E. reclaimed surface mine inches coal
© 61 795,300N., 2,633,500E. Abnd. mine entry -
62 794,400N., 2,632,800E. Upper Mingo; abnd. strip 28" coal
mine on Lower Mingo T" shale
Seam 20" coal
10" shale
8" coal






63 794,400N., 2,632,800E.

to 789,500N., 2,631,400E.
64 790,400N., 2,630,500,
65 789,600N., 2,630,600E.

66 789,700N., 2,626,700E.
to 791,100N., 2,628,700E.

Upper Mingo, abnd. strip
mine

Strip mine exposure
James Spur Area 9,

abnd. strip mine

Waters Coal Co. Area 2, re-

98"

28" and

24" coal
6"

claimed surface mine, L. Mingo -

67 T790,800N., 2,624,900E. Waters Coal Co. Area 4, 187, 24", and
) reclaimed surface mine 18" coal
68 785,200N., 2,625,100E. Abnd. strip mine -
69 780,000N., 2,624,600E. Consolidation Coal Co., 28" Upper
to 782,200N., 2,629,000E. abnd. strip mine Mingo
70 786,500N., 2,632,400E. Abnd. strip m.)'ne, Upper 29"
to 783,300N., 2,628,700E. Mingo
71 786,400N., 2,682,200E. L. Mingo, abnd. strip mine "
72 785,000N., 2,631,200E. Abnd. surface mines -
to 789,200N., 2,639,400E.
Mingo Rider
73 802,300N., 2,647T,500E. Abnd. highwail 9"
74 802,600N., 2,652,200E. Abnd highwall 12"
75 803,900N., 2,666,600E. Active strip mine 16"
76 794,600N., 2,627,500E. Abnd. highwall 10"
77  792,100N., 2,630,300E. Abnd. highwall 16"
78 T789,400N., 2,630,100E. Exposure in ditch 16"
79 789,100N., 2,625,400E. Waters Area 1, abnd. -
to 790,100N., 2,628,100E. strip mine
80 799,000N., 2,642,300E. Exposure in road 8"
81 782,100N., 2,628,900E. Abnd. highwall 8"
82 786,200N., 2,632,700E. Abnd. strip bench -
to 784,900N., 2,633,100E.
83 779,600N., 2,625,500E. Abnd. highwall 18"
Unnamed Seams
84  B04,050N., 2,629,700E. Exposure in road, possibly 8"
‘ Buckeye Spring
85 802,300N., 2,648,750E. Exposure in logging road B
86 802,500N., 2,658,250E. Weathered coalin logging road -
87 795,300N., 2,627,100E. Abnd. contour mine : -
88 799,000N., 2,641,900E. Weathered coal in road -
Buckeye Spring
89 B805,200N., 2,638,700E. Abnd. contour mine a7

to B04,900N., 2,640,700E.

90 804,800N., 2,644,900E.

91 797,900N., 2,642,500E.
to 801,800N., 2,649,300E.
92  801,600N., 2,650,400E.
to 798,900N., 2,653,000E.
93  800,200N., 2,653,400E.
to 80L400N:., 2,656,400E.
94  802,000N., 2,656 450E.
95 800,200N., 2,653 400E.
to 801,400N., 2,666,400,

9 808,500N., 2,658,900E.
97  800,600N., 2,627,500E.

to 796,100N., 2,627,000E.
98  799,300N., 2,630,500E.

to 794,500N., 2,634,500E.
99  1795,300N., 2,639,000F.
100  794,300N., 2,639,700E.
101 795,300N., 2,639,000E.

to 798,900N., 2,640,000E.
102 796,900N., 2,641,550E.
103  799,100N., 2,639,850E.
104 799,200N., 2,641,400F.
105  795,300N., 2,643,000E.
106  791,800N., 2,640,700E.
107 792,800N., 2,643,800E.
108  788,950N., 2,629,500E.

108  786,600N., 2,629,100E.
110 786,700N., 2,628,900E.
111 783,600N., 2,628,200E.
112 788,300N., 2,632,500E.

to 786,400N., 2,634,500E.

113 786,400N., 2,634,500E.
to 790,000N., 2,639,300E.

Reughly 2,000' abnd. con-
tour mine adjacent to KY
Abnd. contour mine on Bull
Ridge and Nicholson Mtn.
Abnd. contour mine

Abnd. contour mine, north
side Yellow Creek Ridge
Strip mine exposure
‘White Oak Coal Co., Area 6
abnd. surface mine, south
side Yellow Creek Ridge
Exposure in road

James Spur Area 7, abnd.
contour mine

James Spur Area 8, abnd.
strip mine

Deep mine entry
Exposure by hlghway
Abnd. contour mine

Strip mine exposure
Stirip mine exposure
Proapect pit

Abnd. contour mine
Abnd. strip mine
Abnd. strip mine
Strip mine exposure

Strip mine exposure

Abnd. contour mine around
Horseshoe and Double Mtn.,
partly augered

Strip mine exposure

Consolidation Coal Co. Area
No. 2 abnd. surface mine

Consolidation Coal Co. Area
No. 1 abnd. surface mine

a1

13"
22"

38"
21"

ag"
35"
41"

6" coal
10’ shale
42" coal

6" coal
11’ sh &8s
40" coal

6" coal
10" shale
42" coal

6" coal
10' shale
42" coal

Unnamed Seams

114 801,300N., 2,642,400E. Exp. in abnd. haulread

115 801,400N., 2,642,350E.
116 791,300N., 2,640,000E.

Exp. in abnd. haulread
Exp. by paved access road

12"
P






Poplar Lick

117 801,700N., 2,642,400E.
118  805,200N., 2,659,300,

to 802,900N., 2,660,600K,
119  1791,400N., 2,639,600E.
120  792,300N., 2,640,600E.

Exposure in abnd. haulroad
Active surface mine, White
Oak Coal Co., Area 9

Abnd. surface mine

Abnd. surface mine

1«

Sterling Seam

121  804,300N., 2,624,000E.

to 805,300N., 2,629,700E.
122 804,300N., 2,630,100E.
123 B804,200N., 2,636,600E.

124 803,300N., 2,635,700E.
125 803,250N., 2,636,100E.
126  803,760N., 2,637,900E.
127 803,700N., 2,637,200E.

to 802,900N., 2,643,000E.
128 803,900N., 2,641,750E.
129 . 802,900N., 2,643,000E.
130 802,100N., 2,642,700E.
131 800,600N., 2,642,000E.
132 800,100N., 2,645,600E.
133 801,300N., 2,649,900E.
134  802,000N., 2,654,900E.

135  803,400N., 2,660,400E.

136 797,600N., 2,626,450E.
137 797,600N., 2,626,.900E.
to 797,900N., 2,627,900E.
138 797,900N., 2,627,900E.
. to 800,200N., 2,631,000E.
139 797,500N., 2,630,900E.

140 798,800N., 2,633,300E.
to 800,200N., 2,631,000E.
141 798,800N., 2,633,300E.
142 798,800N., 2,633,300E.
to 792,300N., 2,633,700E.
143 792,300N., 2,633,700E.
to 791,600N., 2,631,900E.
144 791,600N., 2,631,900E.
to 802,900N., 2,643,000E.

145 798,400N., 2,638,400E.
146 798,T60N., 2,639,350K.

Abnd. contour mine

Exp. in abnd. contour mine
Apollo Fuels, Area 2, abnd.
strip/auger mine

Strip mine exposure

Strip mine exposure

Strip mine exposure
Apollo Fuels Area 3, abnd.
contour mine

Strip mine exposure

Abnd. highwall

Abnd. highwall

Strip mine exposure

Abnd. deep mine entrance
Abnd. deep mine entrance

4 3!!
68"

38"
43"
44"

26“
30"
36"
45:1
40"
60"

S.AM. Coal Co., Arcas 5 and 8, -

reclaimed mtn. top removal
mine (included Stray seams)
White Oak Coal Co. Area 9,
active surface mine

Strip mining exposure
Thacker Area 5, abnd.
surface mine

Abnd. contour mine, also
exploiting Poplar Lick seam
Abnd. highwall, augered

B&dJ Excavating Co., Area 2,
reclaimed surface mine
Abad. highwall

James Spur Area 2, abnd.
surface mine

Thacker Area 6, abnd.
surface mine

Roughly 40,000' of abnd.
contour mining along west
side of Burrell Hollow
Exposuré

Strip mine exposure

8

63"
42"

9

147 796,350N., 2,638,250E. Strip mine exposure 10" coal
. §" shale
6" coal
3" shale
25" coal
1" shale
8" coal
148 791,550N., 2,638,550E. Strip mine exposure 42"
149 791,200N., 2,639,500E. - Exposure, abnd. contour 12" coal
mine 31" shale
2" bone
. 42" coal
150 792,900N., 2,642,100E. Abnd. surface mine
151 800,200N., 2,649,700E. Abnd. contour mine, west side
to 797,200N., 2,660,300E. Nicholson Min. and surround-
- ing Bull Ridge, augered
1562 797,650N., 2,647,300E. Strip mine exposure 58"
153 789,100N., 2,636,800E. Strip mine exposure 24"
Stray Coal Zones
154 801,600N., 2,624, 900E. Prospect excavation 12" coal
20' 838 & sh
4" coal
10 ss&slts
. 10" coal
166 801,700N., 2,624,950E. Prospect excavation 8" coal
3" clay
2" coal
31/2" clay
6" coal
& clay
18" coal
18" shale
16" coal
156 B01,800N., 2,625,100E. Prospect excavation 10"
157 B01,900N., 2,625,150E. Prospect excavation 2"
158 800,200N., 2,641,500E. Exposure in road 4"
159 804,800N., 2,659,800E. White Oak Coal Co., Area 9, 12"
active surface mine
160 -B04,800N., 2,659,950E. White Oak Coal Co., Area 9, 25"
active surface mine
161 804,800N., 2,660,100E. White Oak Coal Co., Area 9, 12"
active surface mine
162 804,900N., 2,660,200E. White Oak Coal Co., Area 8, 14"
: active surface mine
163  B04,950N., 2,660,200E. Exposure above White Oak 24"
. Area 9, highwall
134  802,000N., 2,654,900E. S.A.M. Coal Co, Area 8, -
reclaimed min. top removal
mine (included Sterling seam)
164 790,700N., 2,637,600E. Abnd. contour mine -
1656 798,700N., 2,638,900E. Strip mine exposure 24"





166 790,700N., 2,688,600E, Contour mine around hilitop -
167 797,400N., 2,637,900E. Abnd. surface mine -
to 799,100N., 2,638,200E. '
168  796,250N., 2,639,450E. Strip mine exposure a0
169 792,600N., 2,640,600E. Abnd. etrip mine -
170  793,860N., 2,642,100E. Strip mine exposure 14" coal
15" shale
13" coal
171 793,600N., 2,643,100E. Abnd. surface mine 8" bone
8" shale
26" coal
172 796,900N., 2,644,200E. Exposure by logging road 25"
173  795,750N., 2,647,100E. Abnd. sirip mine -
174 787,600N., 2,628,300E. Abnd. strip bench around -
Horseshoe Mountain
176 787,100N., 2,628,100E. Coal, exposed above highwall 14"
176 789,100N., 2,636,550E. 14" poal
12" shale
26" coal
Hignite Coal Zone
177  802,100N., 2,628,000E. Exposure at base of highwall 18"
178 802,060N., 2,628,100E. Exposure in prospect pit 28"
179 802,300N., 2,628,550E. Strip mine exposure 36"
180 B05,300N., 2,630,600E, Abnd. contour mine arcund -
to 800,100N., 2,631,800E. Rich Min. and Steve Creek
181 802,800N., 2,631400E. Strip mine exposure 9" coal
1" shale
16" coal
1 1/2" shale
18" coal
1/2" shale
8" coal
182  805,200N., 2,636,300E. Apollo Fuels Area 3, 60"
to 801,500N., 2,634,500E. reclaimed surface mine
183  801,300N., 2,634,600E. Exp. at proposed mine entry 51"
184  801,200N., 2,631,400E. Strip mine exposure 44"
185  802,050N., 2,636,250E. Strip mine exposure 42"
186  803,100N., 2,638,350E. Strip mine exposure 432"
187 801,600N., 2,634,600E. Abnd. contour mine
to 800,800N., 2,639,800E.
188 803,100N., 2,638,350E. Strip mine exposure 45"
189  803,000N., 2,641,300E. Exposure in deep mine 38"
190 801,500N., 2,641,500E. Exposure 28" coal
1" shale
b" coal
191 800,700N., 2,637,500E. Exposure 14" coal
1" sghale
6" coal
192 705,600N., 2,635,700E. Narrow abnd. contour mine -
to 789,400N., 2,636,100E. around Bald Spur
193 797,000N., 2,646,600E. Abnd. highwall around -

Bull Ridge
10

194 796,600N., 2,646,900E. Strip mine exposure 15" coal
. 16" shale
12" coal
2" ghale
_ 28" coal
195 796,750N., 2,647,800E. Strip mine exposure 8" coal
1” shale
44" shale
Hignite Rider
186 797,400N., 2,645300E. Exposure in abnd. highwall 12"
Unnamed Coals
197 B802,700N., 2,637,600E. Abnd. surface mines -
198 B02,900N., 2,638,500, Abnd. surface mines -
199  790,600N., 2,635,100E. Proapect pit on Bald Spur 21"
Low Splint and Red Springs
200 805,200N., 2,633,900E. - Apollo Fuels abnd. 18"
to 801,500N., 2,640,000E. ridge tops .
201 805,800N., 2,635,100E. Roadway near ridgetop, 9" coal
by State boundary 9" ghale .
14" coal
202 800,750N., 2,635,800E. Strip mine exposure 32"

TaBLE 3.~Diamond drill holes in the Fork Ridge quadrangle

Map Tennessee ~ Surface Total Seam(s) Thickness Depth
Number Coordinates Elev. Depth Cut Inches  Feet

203 802,600N., 2,624,200E. No data

204  800,200N., 2,626,000E. No data

205 803,700N., 2,627,100E. .No data

206 804,800N., 2,628,600E.. 1771 533 Kent a1 12" 508

207  800,300N., 2,629,500E. No data

208 801,200N., 2,630,600E. 2790 236  Hignite 67 209

209 803,000N., 2,632,700E. 3020 486 Hignite 67 456

210 B0O,B00ON., 2,633,600E. 3010 466  Hignite 4

211 B02,300N., 2,635,900E. 2580 1392 Stray 16 128
Sterling 24 395
Buckeye Spring 30 585
Mingo old works 856
Rich Mountain 9 1022
Kent 44 1/2 1374
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212

213

214

216
216
217
218
219

221

227
228

230
231
232

804,800N., 2,638,300E.

801,600N., 2,641,700E.

802,900N., 2,641,800E.

804,400N., 2,643,600E.

803,000N., 2,644,500E.
£05,000N., 2,646,400E.
800,600N., 2,648,000E.

804,400N., 2,650,900E.
802,300N., 2,653,900E.
801,900N., 2,654,450K.
803,200N., 2,659,100K.

805,200N., 2,660,400E.

799,900N., 2,624,100E.

792,100N., 2,624,500E.
790,600N., 2,626,300E.

797,100N., 2,627,500E.
792,800N., 2,628,400E.
793,400N., 2,629,400E.
794,100N., 2,630,100E.
798,800N., 2,631,000,
799,750N., 2,632,300F.
792,300N., 2,632,800E.

1980

2200

2613

1691
1626
1765
1434
2252

2520
2260

2640

1720

1585

1476
1497
1570

2900
2329

780

1059

1521

562

480

1080

492

255

326
318
267

1151

Mingo 60

Rich Mountain L
Kent 28"
Poplar Lick 19
Buckeye Spring 54
Mingo old works
Rich Mountain 11
Kent 6112
Stray log missing
Sterling 30
Poplar Lick 17
Buckeye Spring old works
Mingo old works

6"

11
Rich Mountain 18
Kent 40
Rich Mountain 19
Kent 29
Kent 3314
Kent 46
Rich Mountain it
Kent 43
Kent 53 112
Buckeye Spring old works
Stray old works
Buckeye Spring old works
Mingo 31

21

5
Rich Mountain 23
Stray 24
Sterling 27
Poplar Lick H
Buckeye Spring 26 1/2
Mingo 35

28
Rich Mountain 18 14
Mingo (lower) 18
Rich Mountain 24
No data

- Rich Mountain 6

Kent 2814
No data
Kent 16
Kent 41
Kent 27
Ne data
Hignite 41
Buckeye Spring 37
Mingo 30

15

20

Rich Mountain 28
Kent 5112

229
408
728

28
232
536

716

1041

390
421
620
914
233
941
1106
1406
195

240

234

237

238

241

242

243

245

246

247

249

T95,100N., 2,633,100E,

799,150N., 2,634,700E.
798,300N., 2,635,700E.
789,900N., 2,636,000E.

796,000N., 2,636,100E.
T94,200N., 2,636,400E.
797,100N., 2,637,300E.

T91,100N., 2,638,200F,

795,800N., 2,639,300E.
798,500N.; 2,639,700E.

794,900N., 2,639,800E.

T92,200N., 2,640,500E.

793,250N., 2,641,400E,

| 789,800N., 2,641,900E.

797,800N., 2,642,300E.

793,650N., 2,643,100E.

1800

2940
3100

2800

2518

2343

2058

1930

2300 -

2740
1636
1801

2424

256
451

260+

1132

870

768

1104

341

619

1122

13

Rich Mountain 23

Kent 39
Hignite 17
Hignite 16
Red Springs 36
Hignite 12
Stray 14
Sterling old works
Poplar Lick 20
Buckeye Spring 36
Mingo old works
Rich Mountain 21
Kent 46 3/4
No data
No data
Stray 25
Sterling 22
Poplar Lick 10
Buckeye Spring a8
Mingo old works
Rich Mountain 19
Kent 56
Buckeye Spring 45
Mingo 25
18
4
Rich Mountain 25
Kent 60 1/2
No data
Mingo old works
Rich Mountain 16
Kent 64 1/2
Mingo 53
20
. Rich Mountain 20
Kent 48 1/2
Poplar Lick 13
Buckeye Spring 25
Mingo, 7
25
6
Rich Mountain 20
Kent 49 14
Stray 20
Sterling old works
Rich Mountain 30
Kent 46
Rich Mountain 22
Kent 54 1/4
Poplar Lick 16
Buckeye Spring 15
Mingo 25
1
3
Rich Mountain 27






250
261

2568

254
256

266

287

258

259

265

T93,800N., 2,643,200E.
795,300N., 2,645,000E.

799,300N., 2,645,100E.

792,660N., 2,645,100E.
T91,200N., 2,645,600E.
T97,300N., 2,645,950E.

794,600N., 2,648,500E.

T96,900N., 2,649,700E.

798,150N., 2,650,850E.
798,800N., 2,652,800E.
795,600N., 2,653,000E.
787,000N., 2,625,900E.
783,900N., 2,626,200E.
782,000N., 2,626,500E.
788,600N., 2,627,000E.

781,900N., 2,627,600E.
785,600N., 2,628,700E.

2048

2307

1952

1629

1862

2419

2850

2212

16567

2105

2488

1854

2102

2082

186
761

1130

625
556

497

1170

496

922

657
518

861

Kent
Stray
Mingo

Rich Mountain
Kent

Buckeye Spring
Mingo

Rich Mountain
Kent

Rich Mountain
Kent

Naese

Stray

Sterling

Poplar Lick
Rich Mountain
Kent

Poplar Lick,
Buckeye Spring
Mingo

Rich Mountain
Kent
Hignite

Stray
Sterling
Mingo

Rich Mountain
Kent

Naese

Mingo

Rich Mountain
Mingo

Rich Mountain
Lower Mingo
Rich Mountain
Kent

Jordan

Mingo

Rich Mountain
Kent

No data
Mingo

38172

HBg

§8:35*8$$s§5§$%§£8$§:$§8m
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old works

31

g ] 8o
28 §%558%55g8555§6$84m

270
271

272

273
274

275

276

277
278

279

281

283

784,600N., 2,629,600E.
787,900N., 2,630,250E.

788,400N., 2,630,550E.
783,200N., 2,630,700E.

790,000N., 2,631,000E.
786,400N., 2,631,600E.

781,700N., 2,631,900E,
787,200N., 2,632,800E.

784,600N., 2,633,400E.

788,200N., 2,633,300E.

780,900N., 2,633,600E.
788,900N., 2,634,300E.

782,200N., 2,634,700E.
788,600N., 2,632,500E.

786,500N., 2,634,900.

789,700N., 2,635,700E.

1850 187

2067 499
1577 319
1765 580
1820 572
1640 166
1830 586
1855 586
2100 892
1540 112
2394 1188
1641 242
2377 1180
2157 892
2867 1615

787,600N., 2,636,000E. 2150 935

15

Rich Mountain
Kent

Rich Mountain
Mingo

Rich Mountain
No data

Kent

Rich Mountain
Kent

Rich Mountain
Kent

Kent

Mingo

Rich Mountain
Kent .
Rich Mountain
Kent.
Mingo

Rich Mountain
Kent

Kent

Sterling

Poplar Lick
Buckeye Spring

* Mingo

Rich Mountain
Kent

Kent

Sterling

Poplar Lick
Buckeye Spring
Mingo

Rich Mountain
Kent
Minga

Rich Mountain
Kent

Hignite

Stray

Sterling

Poplar Lick
Buckeye Spring
Mingo

Rich Mountain
Kent
Buckeye Spring

S R N LTI T

59
55 1/2
43178
35 a8/4
36 8/4

41

62 12

47
45 34

421/4

BR-HEB

5312

4214

b
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[

[
=R |

45 1/4

®

511

178






Mingo 25 312

3 319

2 325

Rich Mountain a7 561

Kent 5212 909

284 785,000N., 2,636,200E. 1647 326 Kent 46 308

285 783,000N., 2,636,250E. 1552 151  Kent 44 1/2 79

286 788,600N., 2,636,600E. 2395 1120 Buckeye Spring 43 239

Mingo 16 513

4 532

B 650

Rich Mountain 27 736

Kent 556 1/2 1102

287 784,200N., 2,636,600E. 1562 251 Kent C401/2 193

288 787,900N., 2,637,200E. 2073 795  Mingo 23 181

18 205

Rich Mountain 24 366

Kent 50 770

289  783,600N., 2,637,300E. 1560 53 Kent 47 38

290 784,900N., 2,637,300E. 1670 336  Kent 3934 15

291 784,600N., 2,637,800E. 1618 147 Kent 46 131
292  786,800N., 2,637,900E. 1793 460  Rich Mountain 36 59

Kent 48 3/4 440

293 785,100N., 2,638,100E. 1641 225 Kent 4014 199

294  785,700N., 2,638,800E. 1587 132 Kent 44 3/4 122

295 787,100N., 2,639,700E. 1670 233 Kent 46 216

206  788,300N., 2,640,700E. 1624 231 Kent 44 1/2 216

297 776,400N., 2,625400E. 1523 153 Kent 65 o8

208  7T779,400N., 2,626,000E. 1900 653 Rich Mountain 27 153

Kent 66 1/2 645

209 777,900N., 2,629,000E. 1522 131 Kent 50 76

300 T779,900N., 2,629,700E. 1699 310 Kent 47 14 291

GEOLOGY OF THE COAL SEAMS

The coal-bearing rocks of the Fork Ridge quadrangle are of Penn-
sylvanian and possibly uppermost Mississippian age and underlie that
part of the quadrangle northwest of Cumberland Mountain. The rocks
arerelatively flat lying except near Cumberland Mountain where they
dip gently to the northwest. Cumberland Mountain itselfis the result of
a northwest-dipping monoclinal fold bringing resistant Upper Missis-
sippian and basal Pennsylvanian rocks to the surface. There is another
localized northwest-dipping flexure along Bennetts Fork, and some of
the rocks in the very northwestern parts of the mapped area in
Tennessee dip to the southeast.

In this quadrangle there are eight coal seams that attain minable
thickness. Some others might be minable if future prospecting uncovers
significant reserves. The most important seams are the Kent, Mingo,
and Sterling. The Rich Mountain, Buckeye Spring, Stray zones, and
Hignite also contain significant reserves. Nomenclature and stratigra-
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phy are taken from Rice and Maughan (1978), and Rice, et al (1987). The
following seams are the major ones that have been mined, prospected,
or are exposed in the Fork Ridge quadrangle.

. Cumberland Gap Coals. ~The Cumberland Gap Coals are a few -
feet to about 150 feet below the base of the Lee Formation conglomer-
ates. Several beds are exposed at one location along the access road
between Carr Gap and the Matthews Mine, where they are steeply
dipping because of the anticlinal flexure of the Cumberland Mountain
Monocline, No mining was observed in this area. However, in the
adjacent Middlesboro South quadrangle the seam has been mined near
Cumberland Gap where it thickens to about 45 inches (Englund, 1964).
A two-inch thickness of coal visible along the same road beneath the
sandstones of the upper part of the Lee Formation may be equivalent to
the Tunnel Coal Bed.

Naese Coal Bed (Rex). — This seam is just above the highest
orthoquartzite in the upper part of the Lee Formation, the top of which
defines the boundary between the Lee Formation and the Breathitt
Formation as mapped in this quadrangle. It is below drainage through-
out the area northwest of Cumberland Mountain, and no exposures
were found. However, three drill holes intersected thicknesses of 16 to
30 inches. '

Unnamed coals beneath the Kent Coal Bed. — Several steeply
dipping exposures of coalin these shales range from 6 to 18 inches thick.
Ne mining has taken place in these zones 70 feet to several hundred
stratigraphic feet beneath the Kent Coal. Coals referred to as “Rex”
intersected in two of the drillholes may also be within this interval, or
represent the underlying Naese seam.

Kent (Hance, Bennetts Fork, Coal Creek). — This seam is
below drainage throughout much of the quadrangle. Surface exposures
near Tackett Creek generally dip northwest due to the influence of the
Cumberland Mountain Monocline. The seam levels out at shallow
depth, however, and comes to the surface again in the floor of Valley
Creek immediately west of the quadrangle boundary. Production has
been obtained in this area primarily by underground mining. Consoki-
dation Coal Co.’s Matthews Mine (maps posted Nov. 1989) exploits this
seam from three entries, now connected underground, along the valley
of Tackett Creek. The old Premier Jellico Coal Mine (under Yellow
Creek Ridge, posted 1952) and Clear Fork Mine No. 4 (under Rich
Mountain, posted 1951) mined this seam from entries in Kentucky.
Thicknesses range from 24 to over 66 inches, not including a shale split
in some underground exposures, Surface mining has been minimal in
this quadrangle due to lack of suitable outcrop. The Kent has several
ridersin the overlying 50 feet, the thickest of which measured 12 inches.
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The laminated carbonaceous shales at the base of the Betsie Shale
Member were once well exposed above the abandoned deep mine entry
at Map Number 11.

Rich Mountain Coal Zone (Blue Gem). — The Rich Mountain
Coal has also been mined fairly extensively. Total thicknesses range up
to 74 inches (though mostly much less), and are frequently found in two
or three seams separated by a few feet of shale. The seam has been
surface mined over only about a third of its outcrop length, largely
because much of it occurs in the steep lower slopes of the hollows. Major
deep mines were Anderson Coal Company’s Mines 1and 2, on Bennetts
Fork (Jan. 1947) and the Pruden Coal and Coke Company’s Mine No. 6,
most of which is under the adjacent Eagan quadrangle.

Mingo (Jellico) Coal Zone. — Coal beds in the Mingo zone have
been mined extensively by both surface and underground methods.
Surface miningis commonly facilitated by the fact that the coals crop out
just above a well-defined sandstone-supported bench where slopes are
quite moderate. Approximately 60 percent of the outcrop length has
been surface mined more than once, except along Tackett and Yellow
Creeks where appreciable dips and steeper topography may make
mining unfavorable. There is at many places a lower seam of 12 to 24
inches in thickness about 15 feet below the main seam. The main seam
has an aggregate thickness of as much as 66 inches, often divided into
two or three separate beds by intervals of shale that can attain a
thickness of 40 feet. A persistent 10- to 18-inchrider, frequently exposed
in abandoned mine highwalls, occurs 20 to 80 feet above the main seam.
The Mingo has been extensively deep mined, much of it during the early
1900's and the 1950’s. Some of the mine mapsin the Tennessee Divigion
of Geology files used in this project, with dates of posting, are given
below: .

Mine Name Location Date Posted
Mingo Mountain Coal Corp. Yellow Creek Ridge Mar., 1968
Mingo Coal and Coke Bull Ridge Aug., 1903
Bryson Mountain Coal and Southwest of Bryson Min. Feb., 1903
Coke
Reliance Coal and Coke West of Reliance Oct., 1809
Fork Ridge Mine Beneath the Log Mtns. Oct., 1951
Old Clear Fork Mine Rich Mountain —
Ralston Mine #1 Head of Mingo Hollow _

Buckeye Spring (Pioneer).—The Buckeye Spring coal seamhas
been extensively surface mined, even though it crops out where slopes
are generally quite steep. The areas where deep mine development has
been most extensive are beneath the ridges adjacent to Bennetts Fork.
Mines for which there is information on file with the Tennessee Division
of Geology include the following:
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Mine Name Location Date Posted
Rennebaum Mine No.2  Southeast of Bryson Mtn. July 1946
Rghanee Mine Northwest of Reliance -

Mingo Coal and Coke Southeast of Reliance -

- Co., Mine No. 3
R?.ls'bon Mine South of Manring -
Nicholson Coal Co., Nicholson Mountain -
Mine No. 2 )
Yellow _C]:_'eek Mine Yellow Creek Ridge -
ABC Mining Company Head of Valley Creek " Nov. 1989

This seam is also known as the Jackrock or Sandstone Parting seam
because of the presence of a hard flint clay parting that has impeded
u.nderground development in some places. Overlying rock is mostly
sﬂtsto.ne and soft arkosic sandstone. A zone containing linguloid
brachiopods occurs in places 10 feet or so above the seam.

Poplar Lick (Windrock). — The Poplar Lick seam is mined in few
places _due to its thinness in this quadrangle, except where a stripping
operatlo'n has deepened its cut from the overlying Sterling. The Log
Mountam Coal Company’s Old Mingo Mine under Yellow Creek Ridge
is the only deep mine in this area. For the convenience of mapping, this
seam has been assumed to lie about 40 to 80 feet beneath the Ste,r]ing
Seam, from which it is separated by a fairly persistent sandstone.

) Sterling Seam (Big Mary). The Sterling seam has been.
stnpp.ed for nearly 80 percent of its outcrop length, the only remaining
unstnp‘ped area being around Horseshoe Mountain. Along much of its
}er}gth it has also been augered. Deep mining has also been extensive in
this seam, Overlying rock is mostly thin sandstone, overlain by thick
gray shale with siderite nodules. Deep mined areas known to the
Tennessee Division of Geology are indicated below:

Location

Mine l\Iame _ Date Posted
Cl_ear Fork Coal Co., Beneath Rich Mountain and Jan. 1952
Mine No. 3 ] adjacent areas to east
Rennebaum Mine Bryson Mountain and Jan. 1952
Be Mto. Cosl & . adjacent areas

YS0n ) Northwest of Manri
Coke Mine No. 2 wesh e Hanming )

Old Sterling Mine Beneath Bald S,
- . pur (no
Klpndlke Mine Scuth of Manring {no 2:113
- Mingo Coal & Coke Bull Ridge
Mine No. 5 ]
Old Nicholson Mine Nicholson Mountain (no map)

.Stray Coal Zom.a (Beech Grove),—The Stray zoneis a persistent
series of coals occurring over a stratigraphic interval of about 150 feet
. between the Sterling and Hignite seams. Thicknesses of individual

19






seams are inadequate to support mining in most areas. Mountaintop
removal and contour operations frequently exploit the aggregate thick-
ness of several seams.

Hignite (Pewee). — This seam has been mined or prospected for
over 60 percent of its outcrop. The area underlain by this seam is small
in this quadrangle and much of it is reduced in thickness due to
channeling at the base of an overlying body of arkosic graywacke. Deep
- mines include Rennebaum Coal Company Mine No. 3, northeast of
Bryson Mountain (1929), Atlas Coal Company, northwest of Bryson
Mountain (Dec., 1952), and Cumberland Valley Coal Company Mine No.
3 beneath Bryson Mountain (Nov., 1989).

Unnamed Coal. — An unnamed coal roughly 300 feet above the
Hignite attains a thickness of 21 inches near Bald Spur.

Low Splint. — This seam and all rock and coal beds above it, inclu-
ding several riders and the Red Springs Coal, have been removed by
stripping. The Red Springs, approximately 100 feet above the Low
Splint, was the highest named coal in the area. It occurred beneath a
very small area around the top of Bryson Mountain.

MINING

Only three mines are active in the Fork Ridge quadrangle as of the
summer of 1985. The largest mine presently active is Consolidation Coal
Company’s Matthews Mine. This company is exploiting the large
reserves in the Kent Seam occurring below drainage throughout the
area. There are three openings along the valley of Tackett Creek into the
seam, two of which are on this quadrangle. They are served by a paved
extension from Highway 132 that leads to Middlesboro, Kentucky, and
a 14-mile Southern Railway spur to their loading facility. The mine has
been in operation since approximately 1967. White Oak Coal Company
is operating a large mountaintop removal operation in the Stray and
Sterling seams on the mountain west of Middlesboro. Itis also operating
at various degrees of activity several large exposures on the northeast
side of Yellow Creek Ridge in the Mingo seams. B&dJ Excavating
Company is operating a second cut and auger operation on the Sterling
seam between Pigeon Roost Branch and Hurricane Creek.,

Coals found in the Fork Ridge quadrangle have less than 69 percent
fixed carbon and have heating values from 12,320 to 14,560 per pound
(Table 4, modified from Luther, 1959). They are classified as high
volatile bituminous, and are considered to be coking coals, although not
all can be beneficiated to metallurgical grade. Ingeneral, coals from this
area are suitable for most domestic and industrial uses,
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TaBLE 4.—Representative analyses of coals from Claiborne County
(maximum, minimum, and average* figures)

Kent Rich Min. Mingo Buckeye Sterling Hignite

Spring

4.1 3.9 6.8 7.4 1.2 -

Moisture 2.1 2.7 2.0 4.1 25 -
3.15% 3.23* 3.17*  B.78% 3.38% 3.3

Volatile 38.9 40.2 40.1 34.0 40.7 -

Matter  33.6 35,7 30.8 31.2 325 -
36.87*  39.07* 387.01* 32.19* 3524* 363

Fixed 58.5 55.1 59.6 55.64 53.9 -

Carbon  51.0 53.3 51.1 51.2 50.3 -
55.68%*  54.18%*  55.40* 54.02* 52.04* 54.1

- 14.5 10.2 12.4 9.8 11.6 -

Ash 2.1 15 2.1 7.08 6.3 -
4.63* 3.97* 445% ° 801* 9.47* 9.6

2.20 1.9 22 2.8 3.0 -

Sulphur  0.67 1.08 0.6 0.8 0.7 -
1.09* 1.20% 1.15%  0.96* 1.04% 0.7

‘5.62 - 5.7 5.14 - -

Hydrogen 5.4 - 54 5.0 - -

d 553* 586 551*  B5.07* 5.61 .

79.1 - 79.4 72.59 - -

Carbon 744 - 74.4 71.8 . -

77.83% . 79.29 77.76%  72.2% 7251 -

1.99 - 2.1 1.65 - -

Nitrogen 1.8 - 1.7 178 - -

1.91* 2.11 1.87* 1.82% 1.85 -

1115 - 11.7 12.9 - -

Oxygen 8.91 - 8.9 11.68 - -

976 8.94 9.96*  12.29% 9.85 -

" Heat 13340 14500 14560 12928 13690 -

Value 12910 13350 12490 12634 12320 -
(BTU)  13916*  14122* 13886% 12764*  12989% 13450

Ash . - 2650 - . -

Softening - - 2040 - - -

Temp (°F) - - 2351* - - -
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RESERVES

Total estimated reserves of recoverable coal in this quadrangle are
shown in Table 5 as 45,995,000 tons. Tonnage figures for each major
seam are subdivided into measured, indicated, and inferred reserves. As
used in this project, measured reserves are those within 1/4 mile of a
mine, opening, facing, drill hole, or other information point; indicated
reserves are from 1/4 to 1/2 mile of such points; and inferred reserves are

_from 1/2 to 1 mile, where geological information shows that the coal beds
may be continuous and of uniform or predictably variable thickness.

Recoverable reserves are considered to be coal in beds more than 28
inches thick., Beds thinner than this cannot be economically mined
underground at the present time, and only a minor percentage of the
reserves can be recovered by stripping or augering. Reserves are
calculated as 50 percent of the total coal in the ground to allow for
mining losses, although this figure would probably vary from seam to
seam if more detailed mine information was available, The user is
cautioned that mine configurations available to the Tennessee Division
of Geology may not represent the actual extent of workings when the
mines were closed down. A 200-foot zone around all abandoned work-
ings is also removed from the estimations. Alsoc removed are large
pillars, areas in and around old haulageways, and boundary pillars left
between mines and between mine and outcrop. Some large areas are
known to have been mined out, though no maps are available. These
have been placed in the excluded acreage, along with those areas
inferred to be under 28 inches in thickness.

Previously published maps of areas with coal reserves included
separate coal maps for each seam. Severe budgetary constraints pre-
vent these maps from being included with the published geologic map.
They are available, however, as blueline prints for $3.00 each from the
Publication Sales Office in Nashville. Maps are available for the
following seams:

Buckeye Spring Mingo
Hignite Rich Mountain
Kent Sterling
Send prepaid requests to:
Maps and Publication Sales
" Tennessee Division of Geology
701 Broadway

Nashville, TN 37243-0445

TABLE 5.—Coal reserves summary for the Fork Ridge quadrangle

(short tons)
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Naese Kent Rich Min. Mingo

.Deep mined acre- ¢ 4,421 224 5,367
age and unavailable

Surface mined o 0 91 392
acreage .

Reserves 1,074 3,100 4,342 2,560
acreage :

Excluded acreage 14,739 6,960 8,020 1,776
and below 28"

Total acreage, 15,813 14,481 12,677 10,095
by seam , -
Measured, 0 59,000 319,000 4,153,000
28" to 42" :

Measured, 0 142,000 52,000 0
42"+

Indicated, 888,000 115,000 450,000 2,284,000
28" to 42"

Indicated, 0 350,000 142,000 0
42"+

Inferred, 1,529,000 4,391,000 8,959,000 235,000
28" to 42"

Inferred, 0 3,843,000 1,317,000 0
42"+ .
.Totals, by 2,417,000 8,900,000 11,239,000 6,672,000
seam, tons

Buckeye Sterling Stray Hignite
: Spring

Deep mined acre- 1,043 3,235 0 300
age and unavailable

Surface mined 213 391 125 74
acreage

Reserves : 5,187 410 271 493
acreage

Exeluded 198 170 483 7,152
acreage

Total acreage, 6,641 4,206 2,859 1,582
by seam

Measured, 7,554,000 840,000 562,000 561,000
28" to 42" -

Measured, _ 878,000 313,000 0 950,000
42"+

Indicated, 3,051,000 0 112,000 0
28" to 42"

Indicated, 271,000 0 0 0
412"+






Inferred, 1,589,000 0 37,000 H

28" to 42" :
Inferred, 0 0 0 49,000

42"+

Totals, by 13,343,000 1,153,000 711,000 1,560,000

seam, tons ’

Totals, all seams

Measured, 28"-42" 14,048,000 tons
Measured, 42"+ 2,335,000 tons
Indicated, 28"-42" 6,900,000 tons
Indicated, 42"+ 763,000 tons
Inferred, 28"-42" 18,740,000 tons
Inferred, 42"+ ; 5,200,000 tons

Total recoverable, all seams and eategories 45,995,000 tons

LIMESTONE

Abundant reserves of limestone and dolomite are present in the
Powell Valley part of this quadrangle. The best sources of ordinary
crushed stone are the Chickamauga Limestone and the limestones and
dolomites of the Knox Group. The Newman Limestone is another
potential source. However, most of it underlies steep and relatively
inaccessible topography. It was quarried for fluxing stone at one time
near La Follette (Burchard, 1913).

Some analytical data relevant to the limestones are given in Table
6, as noted below: -

TABLE 6.—Chemical composition of some local limestones

Lower & Middle . Newman Limestone
Chickamauga
Fork Ridge Quad. | Jellico Stone Co. La Follette Iron Co.
(Hershey & (Hershey & (Burchard, 1913)
Maher, 1985) Maher, 1985)
8iO, 11.6 2.09 3.20
ALO, 3.7 2.4 1.88
Fe,O, 1.6 0.083 —
Ca0 38.8 40.2 51.0
MgO 4.6 2.6 1.12
1.3 0.65 —
a,0 0.09 0.15
CO, — — 42.8
L.O.L 35.2 34.8
(1000°C)
Insols —_ — —
Totals 96.89 83.72 100.0
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There are three limestone quarries in this quadrangle, one active
and two abandoned. All stone has been mined from units of the lower
and middle Chickamauga Group, and used locally for road gravel and
rough building stone,

Map Number—301. This active {1987) quarry is about 1,000 feet
north of State Highway 63 approximately 1.5 miles (2.4 km) northeast
of Powell Valley School (Tennessee Coordinates 781,300N., 2,655,100E.).
Itis roughly 500 feet long, 400 feet wide, and has aface up to 80 feet high
(150x120x24 m). It is presently leased and operated by the Claiborne
County Highway Department for road gravel. The rock being quarried
ismedium- and light olive-gray bedded limestone with bluish-green clay
streaks and a few thin calcarenite beds.

Map Number—302. This inactive quarry is 3,000 feet (900 m) south-
west of Mountain View Church, on the south side of old Highway 63
(Tennessee Coordinates 781,600N., 2,659,000E.). Its approximate size
is 360 feet long, 100 feet wide, and up to 20 feet deep (110x30x6 m). It
isin fine-grained, bedded, gray limestone containing chertin the lowest
exposed parts. According to Sykes (1968) the quarry was operated until

‘early 1966 by the Valley Sand Company, with most of the production

used for road gravel by the Claiborne County Highway Department. An
older part, about 100 feet square, was used by the State Highway
Department,

Map Number—303. This abandoned quarry is 1,500 feet (460 m)

est-northwest of Powell Valley School on the south side of old Highway
63 (Tennessee Coordinates 775,800N. and 2,648,000E.). It is about 115
feet long and 95 feet wide with a maximum face height of 15 feet.
(35x29x4.5 m), According to Sykes (1968) the quarry was operated by
the State Highway Department as a source of road base material at an
unknown date. '

OIL AND GAS

Tennessee Division of Geclogy records show three tests known to
have been drilled for oil and gas on this quadrangle up to 1987. One is
reported to be a shut-in oil well and the others were dry and abandoned.

MAP NUMBER—304
PERMIT NUMBER—5043

Allegheny Land & Mineral Co., 4. M. HUBER CORP. No. AT-17

County: Claiborne Elevation: 1671.45 feet

Carter Coordinates: 1580 FNL, 1180 FEL, Total Depth: 3569 feet
sec. 4, A-69E Date: 1981

Tenneasee Coordinates: 803,330N., 2,644,800E.

Production: Shut-in oil well

Remarks: Oil show at 2918 to 2924 feet. Electric logs from 40-3556 feet.

Water reported at 110 feet.
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DRILLER'S LOG
To Lithology
5 Fill
10 Clay
20 Shale
100 Sand
129 Sand & shale
190 Sand
257 Sand & shale
516 Shale
550 Sand
815 Sand & shale
872 Sand
9156 Shale
955 Sand & shale
1340 Sand
1532 Sand & shale
1786 Sand
2164 Salt & sand
2248 Sand & shale
2251 Coal
2270 Sand & shale
2462 Ravencliff
2509 Sand & shale
2602 U. Maxton sand
3000 Maxton sand
3060 Little lime d
3080 Sand & shale
3380 Big Lime
3405 Ft. Payne
3550 Shale gr. T.D.
MAFP NUMBER—305
PERMIT NUMBER—3241

Allegheny Land & Mineral Co., J. M. HUBER CORP. No. AT-3

County: Claiborne

Carter Coordinates: 750 FSL, 1450 FEL,
sec. 8, A-68E

Tennessee Coordinates: 793,090N., 2,625,170E.

Production: Dry and abandoned
Remarks: Electric logs from 100 to 3164 feet, water at 35, 160, 1115, and

1450 feet.

DRILLER’S LOG
To

60
158
161
720
815
880

1716
1775
1871
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Elevation: 1435.84 feet
Total Depth: 3166 fect
Date: 1980

Lithology

Sand

Sand & shale
Coal

Sand & shale
Sand

Sand & shale
Salt sands
Ravencliff
V-Maxton

1871 1918 Shale

1918 © 2166 Maxton

2165 2290 L. lime

2290 2416 B. lime (Monteagle)
2416 2474 : ' Shale

2474 2780 Sand & shale

2780 3062 Lime ’

3062 3166 Shale

T. D. irr Ordovician

MAP NUMBER—308
PERMIT NUMBER—6646

Alamco, J. M. HUBER CORP. No. AT-49

County: Claiborne Elevation: 1619.09 feet

Carter Coordinates: 1000 FSL, 1000 FEL, Total Depth: 3283 feet
sec. 15, A-GO9E Date: 1983

Tennessee Coordinates: 786, T10N., 2,640,450E.

Production: Dry and abandoned

Remarks: Electric logs from 100-3262 feet, water at 88, 168, and 360 feet.

DRILLER'S LOG
From To Lithology
0. 20 R i |
20 47 Sand
47 . 370 Sand & shale
an . 336 Sand
386 499 Sand & shale
499 - 602 Coal
502 828 Sand & shale
828 1083 Sand
1083 1129 Sand & shale
1120 1230 Sand
1230 1329 Sandy shale
1329 1333 Sandstone
1333 1376 - Sand & shale
1376 1443 Sand
1443 1470 Shaly sand
1470 1572 Shale ;
1572 1735 Sand
1735 1850 Sand quartz mixed
with shale
1850 1869 Sand & shale
1859 - 20056 Sandy shale
2006 2160 Shale with some
sand
2160 2180 Shale mixed with
trace of sand
2180 29225 Sand quartz
2225 2281 Shale with little
sand
2281 2319 . Sand
2319 2403 Sand & shale
2403 2433 Lime & shale
2433 2680 - Sand & shale
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2680 2720 Maxton
2720 2860 : Shale, sand & lime
2860 2888 Lime
2888 2047 Lime mixed with
shale
2947 3283 Big lime (Monteagle)
CHERT

An abundant supply of chert is available from all formations of the
Knox Group, of which the Mascot and upper Kingsport crop out in the
southeast corner of this quadrangle. The Knox is mostly deeply weath-
ered, and contains abundant nodules, masses, and beds of chert that
remain in a clay matrix residuum. The chert ranges in size from the
smallest sand- and silt-sized fragments to blocks many feet across.
Black nodular chert occurs in several horizons within the Chickamauga
Group, and greenish nodular and massive cherts are found in the Fort
Payne and basal part of the Newman Limestone. However, these
formations are mostly too little weathered to be convenient sources of
road gravel,

No chert has been quarried in this quadrangle; however, in regions
to the south and east it is an important source of road surfacing and
stable fill material.

IRON ORE (HEMATITE)

In this area, oolitic iron ore occurs as layers and lenses in the
Rockwood Formation. According to Sykes (1968) three beds, ranging in
thickness from a few inches to two feet, are exposed in the valley that
separates the two branches of Poor Valley Ridge. No mines or prospects
have been found in this area. Iron ore from this formation was mined
near La Follette for much of the period from 1820 to 1960. Most was used
by the furnace of La Follette Iron Company, which operated from the
1890’s through the 1930’s with an annual capacity of 80,000 tons.
Connected with the furnace were 342 coke ovens with a capacity of
145,000 tons per year (Burchard, 1913).

There are also several abandoned mines in the Rockwood in the
same strike belt to the northeast, but mining activity in that area ceased
in the 1920’s (Englund, 1964). In addition to the Rockwood deposits,
Englund reports iron having been mined from the lower part of the
Chattanooga Shale near Tiprell. Several inches of dense red shale were
observed at the base of one of the resistant ledges of conglomeratic
sandstone in the Lee Formation at Alum Cave in the Well Spring

quadrangle. Clasts of similar material occur elsewhere within the Lee
conglomerates.
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SAND

There is abundant sandstone and conglomeratic sandstone avail-
able in the lower Pennsylvanian rocks of this quadrangle. The purest . -
sand is generally found in the Middlesboro Member of the Lee Forma-
tion. It is composed of medium- to coarse-grained, thin- to thick-bedded,
commonly crossbedded sandstone containingrounded quartz pebblesas
large as two inches in diameter distributed in layers and lenses within
the unit. The rock generally needs to be drilled and blasted evenin areas
where it is poorly indurated. According to Hershey (1960), rock from the
pits of the Silica Sand Company above Caryville, Tennessee, mined from
this horizon can be beneficiated easily to specifications for first quality
optical glass sand. Most of the other samples taken from lower Pennsyl-
vanian strata can meet specifications for flint or plate glass raw
materials.

ZINC

Although no evidence of zinc mineralization was found by Sykes
(1968) or the present author, the possibility of significant zinc mineral-
ization in the Knox Group rocks that underlie this area cannot be
dismissed. No prospecting has been carried out in this area. Several
areas in the adjacent Ausmus quadrangle were drilled in the late 1940’s
and early 1960’s to evaluate prospects and mines of the Leadmine Bend
area, where mineralization occurs in the Copper Ridge Dolomite and
underlying Maynardville Limestone (Brokaw, et al, 1966).

SHALE _

Several types of shale océur in this quadrangle, although none has
been mined to this date. The Chattanooga Shale, exposed in Poor Valley
and on the southeast flank of Cumberland Mountain, is a low-grade oil
shale, and contains a small amount of uranium (generally less than .01
percent). The Mississippian Pennington Formation contains shales that
are used for brick, tile, and cement manufacture near Chattanooga.
Pennsylvanian shales similar to those present in this quadrangle are
mined in other localities for use in making heavy clay products and
lightweight aggregate. No data is available for samples from this
quadrangle, but many of the shale units may have good to very good
bloating characteristics, as indicated by tests on drill core samples from
other quadrangles. Shales from the Briceville Formation, equivalent to
the interval containing the Kent Coal Seam, were used to make
lightweight aggregate at Briceville, Anderson County, from 1950 through
1966 (Bush and Sweeney, 1968). The clays now in the Consolidation
Coal Company slurry impoundment constitute another potential re-
source. :
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ENVIRONMENTAL GEOLOGY

The following paragraphs summarize six potential geologic hazards
present in the Fork Ridge quadrangle. They include flooding, karst,
mass movement, seismie risk, radon, and toxic soil and rock material.

Flood-prone areas. — Flood-prone areas exist along all major
streams in this quadrangle, although acreage is limited due to high
stream gradients and restricted floodplains, Large areas of Powell

~ Valley may be subject to sheet flooding and ponding where limestones
and clay soils of low permeability underlie flat areas and shallow karstic
basins. All such areas that could be identified in the field or from
topographic maps and air photos have been shown on the map. Stream
floodplains have been taken from the U.S. Department of Housing and
Urban Development Flood Hazard Boundary Map of November 25,
1977. However, any very flat or low-lying area should be considered
flood prone under certain circumstances, particularly enclosed basins
with no outlets, Thére are several ephemeral lakes in the area 1/4 to 1
mile (0.4-1.6 km) northwest of Powell Valley School, from west of
Yoakum Lane to just south of old Highway 63.

Flooding can also result from the collapse of settling pond sidewalls
and old spoil banks that retain runoff waters behind them. The Valley
Creek flood of March 22, 1955, occurred when a mine waste dam in
Hurricane Creek failed. Two people died when the resulting flood of
black water 25 to 35 feet high swept away five homes located up to two
miles downstream, and a railroad trestle over five miles downstream.
The dam had been weakened by heavy rains and the removal of some
material for road construction.

Karst. — Karst refers to landforms and geologic features that have
resulted from the dissolution of carbonate rock underground and the
resulting patterns of surface erosion. Karstic features may be encoun-
tered throughout the area southeast of Cumberland Mountain. They
include caves and interconnecting subsurface voids, internally drained
basins, sinking creeks, channeled ground-water flow, and springs.

Damage may result from collapse of soil or rock material into void
spaces in the underlying limestone. Even a minor collapse could be very
costly if it occurred in soils supporting a structure. Such collapses are
often triggered by changes in soil moisture or local runoff patterns
caused by the structure itself and associated alterations in the land
surface. Flooding can result from a subterranean blockage if it should
occur during a storm event, and all areasknown to lie in enclosed basins
should be considered flood prone under some circumstances.

Sinking creeks, rapidly percolating surface waters, and the chan-
nelization of ground-water flow characteristic of karstic areas can allow

surface runoff contaminated by pollutants or chemical spills into the .
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ground-water system. Once underground, flow channelization charac-
teristic of such areas facilitates the rapid dispersal of contaminants over
long distances. The usual direction of flow is downdip towards the zone
of saturation, then along the strike towards a nearby spring or creek.

Mass movement. — Mass movement or landslide is the movement -
downslope of earth materials primarily due to the influence of gravity.
It may take a variety of forms including block glide, slumping, and rock
or mud flow. Sources of instability include movement of unstable,

‘artificially placed earth materials, movement of formerly stable mate-

rials triggered by human activities, and natural landslides. All can be
aggravated by heavy rainfall, diverted runoff, or any other source of
water. These act to decrease the cohesive strength of the material while
increasing its weight, Failure may occur by any of a variety of mechan-
isms depending on the nature of the material involved.

The abundant downslope gpoil banks in areas where coal has been
mined are a continuing source of mudslides. Slides can extend down-
ward for several hundred feet from the source coal mines and affect
hundreds of acres of steep slopes. The material generally flows down as
a semifluid mass of mud and rock. A few of these reactivate with every
major rainfall event. ‘

In many areas strip mining has encountered potentially unstable
colluvial materials. Such areas pose a danger and expense to the coal-
mining industry, and most operators are cautious to avoid areas where
bent or crooked trees, an indicator of natural slope movement, are
observed.

Mass movement in the absence of human influence is not common,

but its presence may be inferred from the thick and extensive mantles
of bouldery soil and talus covering much of the southeastern side of
Cumberland Mountain. Most of the mmaterial is derived from rock units
that crop out hundreds of feet above, This thick colluvial mantle and the
structurally disturbed sandstones and shales of the Pennington Forma-
tion have made this escarpment one of the major hazard zones for
landslides, both natural and human caused, in eastern Tennessee.
Similar areas of colluvium occur in the flat-lying rocks of the coal fields,
but are much less common.
- Radon gas.— Radon is a gas produced as a product of radioactive
decay of uranium and thorium present in many rock formations. It may
accumulate in caves, unvented basement spaces, and any other poorly
vented structure exposed to the ground. Alpha particles and gamma
radiation given off by its decay and the decay of its daughter products
are thought to create an increased risk of cancer. The most important
source of radon in this area is the Chattanooga Shale, which crops out
in one or more bands along the base and southeast flank of Cumberland
Mountain.
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Seismic risk. — Earthquake risk ranges from high in far West
Tennessee to low in Middle Tennessee, and is moderate in the Fork
Ridge quadrangle and the rest of East Tennessee. Hazards from earth
shaking include activation of landslides and damage or injury due to
weaknesses in man-made structures. Most typical are falling bricks,
weak and crumbling cornices and parapets, collapse of older unrein-
forced brick walls in poor repair, and toppling of heavy and unstable
stone chimneys. Damage to well-constructed structures, land subsi-

" dence, soil liquefaction, and flooding due to major dam failure are
possible but unlikely in this region.

Naturally occurring toxic materials.—Natural toxicmaterials
include coal and coal mine overburdens exposed to oxidation by air and
percolating waters. This allows chemical and bacterial action to take
place, oxidizing finely-disseminated pyrite and marcasite to sulphuric
acid and soluble iron compounds. Acid water can be generated at the
surface or in coal pillars and debris in unsealed, abandoned deep mines.
Later precipitation of iron hydroxides can produce additional acids
downstream. Other ionic species that may be liberated in toxic concen-
trations include aluminum, selenium, chromium, nickel, manganese,
boron, and arsenic, The Kent, Mingo, and Sterling seams are known to
produce discharges of acidic water in this area.
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Correlation of Map Units and Stratigraphic Section, part 1

GROUP,
FORMATION,
AND LITHOLOGY
MEMBER
SERIES

AND BED

SYSTEM
LEGEND

THICKNESS
OF COAL BED
IN INCHES
THICKNESS
IN FEET

Artificial Fill

Alluvium 1

Colluvium

0-20 ||
0-30

QUATERNARY
Pleistocene
and
Holocene

Stable fill on gentle slopes, and stabilized engineered structures.

Unnamed |22

coal &

400-450

Alluvium
Clay, silt, sand, and gravel unconsolidated stream deposits.
18-51" ||
28"
12"
10"

Hignite coal

Stray
coal zone

il
10°
Colluvium
Boulders, angular to sub-rounded. clay and sand matrix, in uncon-
solidated slope deposits.

360-410

Sterling
coal = 30-68" | —
Poplar Lick
coal|’

10-12"

Breathitt Formation
Shale, silty, gray, brown), often
micaceous with abundant macerated plant remains. Siltstone,
dark-gray to light-gray, (weathers yellowish-brown), massive to
bedded. Fossil leaf, stem imprints, and siderite nodules com-
mon. Clay shale, medium-gray to black, (weathers yellowish-
brown), often contains fossil plant imprints and siderite nodules.
30-60" | | Sandstone, very light-gray to gray, fine- to coarse-grained, thin-
0-20" bedded to massive, usually in multiple crosslaminated beds up
to 40 feet thick. Sandstones in higher parts of the formation are
often impure, gray, speckled with lithic fragments and mica, and
occur in beds up to 100 feet thick. All sandstones are discontin-
uous laterally and may pinch or feather out abruptly. Underclay,
light- to medium-gray, commonly silty, contains abundant
27-71" Stigmaria. ranges up to three feet in thickness, commonly
underlying coal beds. Magofflin zone is a thin shale bed con-
taining productid br gastropods,
cephalopods, and ostracods at the base of a coarsening
upwards sequence of shale and siltstone.

Buckeye
Springs
coal

21-41"

450-510

8-18"

2300+

Mingo
coal zone

Lower and Middle Pennsylvanian
Breathitt Formation

coal

430-480

"
B

Upper Member of Lee Formation

Sandstone. mostly light-gray (weathers brown). fine- to medium-

grained. micaceous; some units are light-gray to white. (weather

yellowish-brown to white). crossbedded: fine- to coarse-grained.

and forming

outcrops. Siltstone. argillaceous to sandy. gray. (weathers gray-

ish-brown to brown). laminated. poorly exposed. Shale. silty. in

places very dark-gray and carbonaceous. Coal not exposed in

this quadrangle.

Kent coal

PENNSYLVANIAN

16-18"7

500-600

Middle Member of Lee Formation

10" Sandstone, white to very light-gray, fine- to coarse-grained, quartz-

ose, massive, crossbedded, conglomeratic with well-rounded

quartz pebbles commonly 1/2 to 1 inch in diameter. Locally,

member is divided into 4 conglomeratic sandstone ledges by

less resistant sandstone and shale: forms prominent cliffs and
ol slope of C Mountain.

Neese coal[—

Upper

Member

450-650
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2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document

Correlation of Map Units and Stratigraphic Section, part 2

N | Middle Member of Lee Formation
SES€ coa o Sandstone, white to very light-gray, fine- to coarse-grained, quartz-
ose, massive, with well-rounded
quartz pebbles commonly 1/2 to 1 inch in diameter. Locally,
member is divided into 4 conglomeratic sandstone ledges by
less resistant sandstone and shale; forms prominent cliffs and
hogbacks on northwest slope of Cumberland Mountain.
Upper
2
8
Member 2
B
c
g
£
o
2
E‘ Lower Member of Lee Formation
H Shale, medium dark-gray to light olive-gray, includes several coal
S beds and underclays in upper part. Sandstone, very light-gray
P to white, (weathers gray to buff), fine- to coarse-grained, quartz-
] = ose, not in this forms
H s prominent bluf,
2 =
s Middle
E g
e g
@ Member
3
Pinnacle Overlook Member of Lee Formation
S I R PR Cumbert Sandstone, white to very light-gray. fine- to coarse-grained, quartz-
umberiand 120 ose, crossbedded, thick-bedded to massive partly conglomerat-
Gap coal 22 ic with well-rounded quartz pebbles about 1/2 inch in diameter.
12"
2
<
Lower S
E
Member
Pinnacle
Overlook - {
g 20:80 Pennington Formation
ember Sandstone, very light-gray to light olive-gray. (weathers gray or
brown), fine-grained. ripple-bedded with abundant argillaceous
laminae. Sandstone light-gray, (weathers brown to buff). medi-
um-grained, massive-bedded, crossbedded, and forms promi-
nent bluffs. Also present are a few beds of calcareous bioclastic
Pennington . sandstone, siltstone, and light olive-gray shale.
) 3
g
g
Formation
z
£
R oot ]
5
b Newman Limestone
@ Upper member (Mnu) is shale, medium-gray to medium dark-gray,
= Upper partly calcareous; interbedded with limestone, medium-gray to
@ S olive-gray, very fine- to medium-grained. partly argillaceous:
s < minor calcareous sandstone. Upper member is very poorly
] Member exposed. Lower member (Mnl) is limestone, light olive-gray,
£ (weathers light-gray). very fine- to medium-grained, partly pel-
i} letal: basal beds contain dolomite locally and chert nodules in
- most places. Often forms conspicuous bluffs.
s
E
H
E Lower +
s
8
Member a
c
8 Grainger Formation
58 Grainger Shale. greenish-gray and grayish-red: a few beds of siltstone. dark
g8 greenish-gray and grayish-red: abundant siderite nodules in
o2 K basal 30 feet: includes as much as 30 feet of Fort Payne
-2 Formation S Formation at top.
=
§
z a 5
< Zle ¢
a I (3
Eoz 3" 3 Chattanooga -
8Z5leco0 S
23 |s°, 5
2 @ 5 Shale 2
2 als 2 Chattanooga Shale
= 3 2 Shale. grayish-black. (weathers gray). carbonaceous. pyritic.
2
z Rockwood g lI\
s = Z
- e 2 Rockwood Formation
=1 ) e peed Shale. mostly light olive-gray with some grayish-red and greenish-
I Formation gray beds a few thin beds of siltstone. very fine to fine-grained
sandstone. and oolitic hematite. Sandstone. medium-gray to
brownish-gray. very fine- to medium-grained. thin- to thick-bed-
ded in lower part
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Correlation of Map Units and Stratigraphic Section, part 3

SYSTEM FORMATION, 3
woo
AND MEMBER LITHOLOGY g LEGEND
]
SERIES AND BED zZ
Sequatchie o
s
g w
= Formation S . "
g « Sequatchie Formation
H Calcareous shale and siltstone. grayish-red and greenish-gray.
o
[¢]
v
]
Q
. Reedsville §
Shale 2
S
Reedsville Shale
Shale. medium-gray. calcareous: interbedded medium-gray
d and a few beds of calcareous siltstone.
Trenton
2 Trenton Limestone
Limestone Limestone. medium-gray and brownish-gray. coarse- to medium-
grained. medium-bedded. largely coquinoid.
Eggleston 2
o | Limestone - Eggleston Limestone
3 Limestone. light olive-gray and yellowish-gray. very fine-grained:
5 argillaceous in lower and upper parts: olive-black chert nodules
O | Hardy Creek =4 at center: upper part contains two persistent bentonite beds.
S Limestone =
5 3
2 | € [ Ben Hur >
. £ | Limestone b
° ]
BB
o
e Woodway
> 2 Hardy Creek Limestone
2 Limestone Limestone. light olive-gray. thin-bedded. very fine-grained: grayish-
b3 brown chert nodules in middle part. upper part argillaceous.
z
<
Q Hurricane
: : ; (]
g ridge 3
3 Limestone .
o Ben Hur Limestone
Limestone. light olive-gray to yellowish-gray: very fine-grained.
to very silty.
Martin Creek
0
and 8
Poteet 8
<
Limestone
e
A A Woodway Limestone
Dot g Limestone. light brownish-gray to brownish-gray. very fine-grained.
Formation 7 e often wavy-bedded: abundant Stromatocerium rugosum in beds
at base.
o] ab o[s 00
olos slaEsle
5)
A
!
—— Hurricane Bridge Limestone
Mascot , Limestone. light olive-gray to olive-gray. very fine-grained. with cal-
Z 7 g cite . partly per part :
© contains a few grayish-red. argillaceous limestone beds
727 g
Dolomite 27 7 °
:
]
5 Martin Creek Limestone and
z Poteet Limestone
° Limestone. light olive-gray to brownish-gray. very fine- to medium-
g grained: argillaceous limestone. and abundant medium-gray to
— Kingsport . black chert nodules in some beds.
2
Formation h
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Correlation of Map Units and Stratigraphic Section, part 4

Martin Creek Limestone and
Poteet Limestone
Limestone. light olive-gray to brownish-gray. very fine- to medium-
grained: argillaceous limestone. and abundant medium-gray to
black chert nodules in some beds.

Lower Ordovician

Kingsport

450+

Formation

1

c L L5 Dot Formation

Limestone. light olive-gray. very fine-grained. interbedded4 with
dolomite. light-gray to yellowish-gray. very finely- to finely-crys-

Dolomite talline. argillaceous: chert and dolomite pebble conglomerate at

base where it rests upon the post-Knox unconformity.

Knox Group
450+

ANTNTN
A

VWA Mascot Dolomite

Dolomite. olive gray to white. mostly fine-grained: limestone. light
olive-gray. fine grained. occasionally sandy: and chert in beds
and nodules.

Copper Ridge

Dolomite Kingsport Formation
Limestone. light olive-gray. fine-grained: dolomite. mostly coarse-
grained: and chert. often in beds and large masses.

750-1000

27 D70 Chepultepec Dolomite

AL D Dolomite. light-gray to light olive-gray, mostly finely-crystalline:
white. oolitic chert nodules in a few beds; medium-grained
sandstone in beds as much as 10 feet thick in lower part: abun-
dant chert.

Upper AL b
Member =

Upper Cambrian

100-150
Not exposed

Lower

200-250

Member

Maynardville Limestone

Copper Ridge Dolomite
Dolomite. lower part is brownish-gray to olive-gray. fine- to medium-
y . with p i 3 i beds with crypto-
zoon chert: upper part is very light-gray to light olive-gray. fine-
to medium-crystalline: contains oolitic chert nodules.

Conasauga Group

Nolichucky

CAMBRIAN

500+

Shale Maynardville Limestone

Limestone. massive to bedded: medium olive-gray, weathering to
bluish-gray. Upper part ribboned and bedded with dolomite.
Middle part thick-bedded to massive, often showing large scale
scalloped bedforms. Lower part bedded. with interbedded olive-
gray shale.

Nolichucky Shale

Shale. y i gl gray shale with thin
interbeds of limestone and very fine sandstone (in subsurface

only).

Rome

1600+

Formation

Lower Cambrian

Rome Formation

Shale. siltstone. and shales g h-gray to
grayish-red. and gray: interbedded with fine- to coarse-grained.
partly glauconitic sandstone and thin beds of gray limestone.
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Kayjay Quadrangle and part of the Fork Ridge Quadrangle

The formal citation for this source.

Rice, C.L., and Maughan, E.K, 1978, Geologic Map of the Kayjay Quadrangle and part of the Fork
Ridge Quadrangle, Bell and Knox Counties, Kentucky: U.S.Geological Suney, Geologic Quadrangle

Map GQ-1505, scale 1:24,000 (GRI Source Map ID 2483).

Prominent graphics and text associated with this source:

Map Legend

Contact
Dotted where concealed

Coal bed
Dashed where approximately located; dotted where concealed

—A a4 4 a4 .
Thrust fault
Dashed where approximately located. Sawteeth on upper plate

Normal fault
Dashed where approximately located; dotted where
concealed. Bar and ball on downthrown side

o«

Reverse ;;‘_llt_ -

located; R, up! side

Dashed where app

70

Strike and dip of beds  Strike and dip of overturned beds

-l B D DD
Probable landslide scar
Sawteeth on mobile side

Graphic from source map: Kayjay Quadrangle and part of the Fork Ridge Quadrangle

Structure contours
Drawn on base of Fire Clay coal bed north of Pine Mountain;
contour interval 20 feet. Drawn on base of Mingo coal zone
south of Pine Mountain; contour interval 40 feet. Projected
where contoured horizon is missing. Arrow indicates
direction of dip

A different interpretation of the stratigraphy and structural features than that shown on the
adjacent Middlesboro North quadrangle (Englund and others, 1964) precludes border
matches of coal bed outerop lines for seams younger than the Clear Fork coal bed.
However, coal correlations are established with Middlesboro South quadrangle (En-
glund, 1964a). These correlations are shown on the columnar section and are believed to
be also valid for the Middlesboro North report except in the border area.

E2
i
Gas well
- >*
Adit Caved adit

Location determined by geologic mapping
rm
M

Coal prospect or outcrop
Letter symbol indicates coal bed

Contour strip or auger mine

=\" I

Strip mine, area completely stripped
Patterns distinguish separate levels of stripping

%
Locality of marine fossil-bearing strata
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Correlation of Map Units

AREA ALONG AND SOUTH OF PINE MOUNTAIN AREA NORTH OF PINE MOUNTAIN
<
2
ER
Alluvium =
o
z
<
H N
9 E £
Terrace deposits < i
e H
H Breathitt Formation, undivided
s z
SRR % Z
Landslide deposits Colluvium ; Breathitt Formation z
48 = = unmmed coal bed g
T base of Magoffin Member 3
§ e, e Clay vider coal bed 2
f. Fire Clay coul bed z
,§ e :/“:(:udnck Shale o Jieon 1918) &
i ¥, bate m (1919
Bryson Formation o gy ol
<, unnamed coal bed . coal bed in it soa zone
5, Red Springs coal bed
s
3
H
]
H Lee Formation z
H <
< z
ol : of
Hignite Formation g2
¢, unnamed coal bed z <%
lo, Low Splintt coal bed Pennington Formation S n Z
m, base of Magoffin Member 5 2 =
b, Hignite coal bed E = &
s
5 g
]
£ Newman Limestone | 2
&
i £
& & Catron Formation 2
2 8 st, coal bed in Stray coal zone 7
3| £ s, Sterling coal bed L :
X § pl, Poplar Lick coal bed Grainger Formation -
i ¢ : i
g <
z 5 Zo2
! : . 6z2
Z ol Chattanooga Shale -2
3 s
Mingo Formation 3
<, unnamed coal bed £
bs, Buckeye Spring coal bed &

6, coa bed in Mingo coa zone
rm, Rich Mountain coal

P, Phoebe coal bed
£, Bennetts Fork coal bed

Mingo and Hance Formations,
undivided, intensely deformed
Pmhs, sandstone
¢, unnamed coal bed

Hance Formation

sp, Splitseam coal bed
of, Clear Fork coal bed

Lee Formation, undivided

Lee Furmnr.ion
PIn, Naese Sandstone Mem
Plbr, Bee Rock Sandstone Niener
Pinbr, Naese Sandstone and Bee Rock Sandstone
Members. in cross sections only
Plh, Hensley Member J

Lower Pennsylvanian

Pimu, upper part of Middlesboro(?) Member
Piml, lower part of Middlesboro(?) Member

Pennington Formation,
Pennington Formation undivided
PMpu, upper member

PMIs, sandstone umpm of Lee(?) Formation
PMpl, lower member

AND
PENNSYLVANIAN

0"

i Newman Limestone,
Newman Limestone and Fort Payne Chert undivided
Mnu, upper member
Mnf, lower member of Newman Limestone
and Fort Payne Chert

ISSIPPIAN

Grainger Formation

Upper
Devonian

Chattanooga Shale

DEVONIAN
AND
MISSISSIPPIAN

Graphic from source map: Kayjay Quadrangle and part of the Fork Ridge Quadrangle
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Economic Geology

Coal has been mined on a large scale in the mapped area since late in the 19th century. Early mining
activity is summarized by Ashley and Glenn (1906) and a later summary is provided by Huddle and
others (1963). North of Pine Mountain large underground mines were worked near Kayjay. South of Pine
Mountain there were large underground mines near Middlesboro on Bennetts Fork, and in the
Middlesboro-Garmeada area on Stony Fork, Rockhouse Branch, and Hignite Creek. Extensive
underground workings were also opened near Fonde on Clear Fork. On the south side of Clear Creek,
large mines operated near Chenoa on Bear Creek and at Davisburg. Many small underground mines
have been worked throughout the area. In 1977 most coal production was by surface strip mining, and a
major underground mine was being opened in the Buckeye Spring seam in Hignite Creek. All coal beds
for which there are data are high-wolatile A bituminous rank (Huddle and others, 1963, p. 160-166).

Coal production north of Pine Mountain: No coal has been mined from strata above the Fire Clay rider
coal bed; prospect pits have exposed only thin or shaly coal beds, or carbonaceous shale.

The Fire Clay rider coal bed is generally very thin or shaly and has been worked at only a few places in
conjunction with mining of the Fire Clay coal bed. The Fire Clay is the only coal bed that has been
mined on a large scale; it was worked in large underground mines in the Kayjay and Wheeler areas. The
bed has also been strip mined and augered along most of its outcrop and remaining reserves are
probably small.

The Whitesburg and Amburgy coal beds are thin; none are known to have been mined except for local
use.

A coal bed in the Jellico zone was mined on Greasy Creek about 2 miles southwest of Ingram. A coal
bed in the zone has also been mined for house coal on Greasy and Brush Creeks in the Artemus
gquadrangle (Rice, 1964) adjacent to the north, but in the Kayjay quadrangle the coal beds are probably
thin, channelled out, or below drainage.

The Blue Gem coal bed lies about 100 feet below the Jellico and does not crop out in the mapped area.
Regional data indicate that it probably underlies most of the area north of Pine Mountain where it may be
of good quality and thickness for mining.

Coal production south of Pine Mountain: There are more than a dozen coal beds in the Bryson
Formation above the Red Springs coal bed; these are probably generally less than a foot thick. The Red
Springs seam has been strip mined over most of its outcrop and underground mining has been
extensive, especially in the area between Garmeada and Chenoa. In 1977, stripping practices included
mountain top removal; all coal beds between and including the Red Springs and Low Splint seams were
being stripped together in the same cut in the head of Little Clear Creek and on Fork Ridge. Howewer, no
attempt has been made to show on the map more than the cut through the ridge at the Red Springs level
in the Little Clear Creek area, where some 14 separate coal beds are reported in the Red Springs-Low
Splint interval. The Low Splint coal bed is widespread although it varies considerably in thickness. It has
been strip mined and augered at a few places and at least one subsurface mine is on Canada Ridge
northeast of the upper part of Hignite Creek.

A coal bed locally called the Copper Spur occurs about 135 feet above the Hignite seam and has been
mined near the head of Stony Fork where it is about 30 inches thick. The Hignite coal bed is persistent
and one of the most commercially important in the mapped area. It has been extensively deep mined in
the Log Mountains between Garmeada and Chenoa. Numerous underground mines are scattered
elsewhere, especially along Fork and Canada Ridges, but it probably has not been extensively deep
mined in the vicinity of Canada Peak and adjacent parts of Canada Ridge. It has been stripped and
augered in many parts of the quadrangle. In 1971 and 1972 deep mines were active in the Hignite bed on
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Maiden Ridge and near the head of Rockhouse Branch. Several relatively thick coal beds occur above
the Hignite seam in the central part of the area; drill-hole data show that although these seams contain
shale partings, as much as 150 inches of coal including the Hignite coal locally occurs in a 50-foot
interval. This zone has been stripped locally in the upper parts of Little Clear Creek. Several deep mines
were worked in a seam about 50 feet abowve the Hignite coal bed near the head of Stony Fork.

The Stray coal zone contains at least two coal beds that have been deep mined. Both have been mined
in the Garmeada area, the upper in Marsee Branch near Fonde, and the lower southwest of Edgewood
along Stony Fork. These seams hawe also been strip mined locally and in at least one place, in the head
of Bens Fork of Little Clear Creek, four beds totalling 52 inches of coal are being stripped together in a
48-foot interval.

The Sterling coal bed has been deep mined and stripped and augered on Fork Ridge and in the area
east of Fonde. In the Bens Fork area, the Sterling, although thin, is stripped with the underlying Poplar
Lick seam.

The Poplar Lick coal bed is one of the most persistent coal beds in the mapped area. It has been mined
extensiwvely, especially in large underground mines at Garmeada, along Hignite Creek near the head of
Bear Creek, north of Fonde, and in strip and auger mines along much of the outcrop. Both the Sterling
and Poplar Lick seams are high in sulfur (1 to 3 percent) relative to other coal beds of this area (Huddle
and others, 1963, p. 163, 164).

The Buckeye Spring coal bed has been mined at several places along Stony Fork and its tributaries and
at scattered places elsewhere in the mapped area. At the time of mapping, exploration for the
development of a major deep mine in this seam in the Hignite Creek area and the area north of Stony
Fork had been underway for seweral years. The "jackrock" (sandstone) parting in the seam has inhibited
its development in the past because of cutting and hauling difficulties; as a result the Buckeye Spring
coal bed represents the largest known resene of minable coal in the mapped area.

Coal beds in the Mingo zone have been mined extensively. At most places north of Bennetts Fork the
zone contains two coal beds, each of which may have one or several thin shale partings; the upper coal
bed is as much as 25 feet abowe the lower and is generally much thinner. Ashley and Glenn (1906, p.
69-72) described the Mingo coal bed along Bennetts Fork as a single bed as much as 10 feet thick with
thin shale partings. The lower Mingo coal bed was deep mined near Davisburg and eastward along Clear
Creek. East of the mines on Webb Branch along the south side of Clear Creek and the mine on Jack
Branch of Little Clear Creek, it thins but has been opened for house coal at many places; in 1976, the
lower Mingo seam was stripped above Fuson Chapel where it was 30 inches thick. Along Bennetts Fork
it has been the chief coal mined in the subsurface; most openings are south of the state boundary. In
1977 both coal beds were being stripped south and northeast of Bennetts Fork Church. The lower Mingo
coal bed has been mined, stripped, and augered in the Fonde area.

The Rich Mountain coal bed is generally thinner than 2 feet in most parts of the mapped area, except
south of Bennetts Fork. It has been mined commercially just south of the Kentucky state line in
Bennetts Fork where it is locally as much as 4 feet thick, and north and south of Edgewood on Stony
Fork; it has been stripped locally near Fonde. It has been mined elsewhere for house coal, particularly
east of Little Clear Creek. The Phoebe seam is generally less than 2 feet thick; it has also been
deweloped for house coal in the Little Clear Creek area.

The Bennetts Fork coal bed has been mined commercially at Premier and Fonde. The seam appears to
have been mined out in these areas and few exposures were seen; for detailed description of the
Bennetts Fork seam, see Ashley and Glenn (1906, p. 68). Small truck mines and mines for house coal
were made in this seam just west of Middlesboro and in Beans Fork. In most parts of the Clear Creek
area the Bennetts Fork seam is probably less than 18 inches thick.
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The Chenoa seam where mined at Chenoa was described by Ashley, and Glenn (1906, p. 94) as a
lenticular pod of coal more than 7 feet thick including as much as 52 inches of canneloid coal. The seam
is much thinner in other parts of the quadrangle but it has been mined together with a lower seam for
house coal at the mouth of Beans Fork where the coal beds are less than 18 inches thick.

A gas well was drilled near the east border of the Kayjay quadrangle about 3 miles north of Middleshoro
on the south flank of a large dome. It was completed in the Newman Limestone in the fall of 1976 with a
shut-in pressure of 980 Ibs. per square inch and a natural open flow of 9 MMcf per day (L. R. Ponsetto,
Kentucky Geol. Suney, oral commun. , 1977). Two other wells have been completed nearby in the
Middlesboro North quadrangle, but neither was in production by the middle of 1977.

Limestone suitable for use as building stone, road metal, and concrete aggregate is available from the
lower member of the Newman Limestone along the north face of Pine Mountain. Newman Limestone has
been quarried in the adjacent Middlesboro North and South, Pineville, and Frakes quadrangles.

Large quantities of sand and grawel are available in the pebbly quartzose sandstone beds of the Lee
Formation; these beds have been locally quarried and processed into high-quality quartz sand and
concrete aggregate in other areas along Pine Mountain. Sand and gravel are available in small quantities
in the alluvial deposits. Pulverized and deeply weathered rock of the Mingo and Hance Formations,
undivided, within the Middlesboro basin is easily dug and is used as semi-penious fill; however, it is
within the urbanized area of the town of Middlesboro and much of it is inaccessible.

Analyses of samples from adjacent quadrangles suggest that some clay and shale of the Breathitt
Formation and Group may be suitable for the production of lightweight aggregate, sewer pipe, and
various kinds of brick and tile (Walker, 1953, and McGrain, 1957). Most underclays of coal beds are too
thin to be of commercial value.

Groundwater availability in the area is summarized by Kilburn, Price, and Mull (1962); most wells are
adequate for a minimum domestic water supply, and nearly all wells drilled in valley bottoms are
adequate for a modern domestic supply. Sandstone beds of the Lee Formation generally are aquifers
with large supplies of water, and wells drilled into this formation along the south side of Pine Mountain
have artesian flow. Two large perennial springs issue from the base of the Newman Limestone, and
several seeps and small springs issue from faults of the Pine Mountain overthrust fault zone.

Landslides occur along the south flank of Pine Mountain as glide blocks with movement chiefly along
bedding planes within claystone units of the Naese Sandstone Member of the Lee Formation and in the
lower part of the Hance Formation. Very recent movement of the block adjacent to Carter Branch is
indicated by freshly opened fissures.

The Middlesboro basin is described by Englund and Roen (1962) as a meteorite impact scar. Within the
basin the disturbed ground, ranging from small rotated fault blocks to highly fractured and pulverized
rock, seems adequate to support residences and similar small structures; howewver, excavations into this
weakened rock have created unstable slopes where hazardous landslides, slumps, and flows have
occurred.

Text from source map: Kayjay Quadrangle and part of the Fork Ridge Quadrangle
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Kayjay Quadrangle and part of the Fork Ridge Quadrangle (digital)

The formal citation for this source.

Conley, T. J., 2003, Spatial Database of the Kayjay Quadrangle and part of the Fork Ridge
Quadrangle, Bell and Knox Counties, Kentucky: Kentucky Geological Suney, Digitally Vectorized
Geological Quadrangle DVGQ-12_1505, scale 1:24,000 (GRI Source Map ID 69704).

The abowe digital data was digitized and modified from USGS Geologic Quadrangle Map GQ-1505 by the
Kentucky Geological Survey. The Kentucky Geological Survey has updated this map with current
stratigraphic classifications and geologic interpretation.

No additional information from this source map is presented here.

Kentucky Oil and Gas Well Locations

The formal citation for this source.
Kentucky Geological Surwey, 2023, Kentucky Oil and Gas Well Location Shapefile: Kentucky
Geological Survey Oil and Gas Well Search, accessed 02/2023, scale 1:100,000 (GRI Source Map
ID 80004).

Oil and gas well point data were extracted from this dataset within the extent of the Digital Geologic-GIS
Map of Cumberland Gap National Historical Park and Vicinity.

No additional information from this source map is presented here.
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Middlesboro North Quadrangle

The formal citation for this source.

Rice, C.L., and Ping, R.G., 1989, Geology of the Middlesboro North Quadrangle, Kentucky: U.S.
Geological Suney, Geologic Quadrangle Map GQ-1663, scale 1:24,000 (GRI Source Map ID 2484).

Prominent graphics and text associated with this source:

Map Legend

Contact
Dashed where approximately located;
dotted where concealed

Coal bed
Dashed where approximately located;
dotted where concealed

Fault
Dashed where approximately located; dotted where con-
cealed. Arrows show relative horizontal movement. U,
upthrown side; D, downthrown side. In cross section: T,
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Thrust fault
Dashed where approximately located;
sawteeth on upper plate

Reverse fault
Dashed where approximately located;
R, upthrown side
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Anticline
Showing position and plunge of crestline.
Dashed where approximately located
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Shouwing position of troughline. Dashed
where approximately located
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Structure contours
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Graphic from source map: Middlesboro North Quadrangle
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Correlation of Map Units
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Economic Geology

Coal has been mined commercially in the quadrangle during the past 60 years. Early production came
mostly from underground mines with drift entries in the vicinity of Colmar and Dark Ridge and from
vertical shaft mines at Low Ash Hollow and Meldrum. Numerous truck mines have operated intermittently
in many areas of the quadrangle, and the only underground mining in 1960 and 1961 was in several of
these mines. Most production in recent years has come from strip and auger mines located principally
near Colmar. The coal is of high wolatile A bituminous rank, commonly contains less than 4 percent ash,
and has a calorific value of more than 14,000 btu. It occurs largely in 10 beds which range mostly from
20 to 40 inches in thickness, in the Lee, Hance, and Mingo Formations.

The Tunnel coal is the only bed of significant thickness in the Lee Formation and has been worked,
probably for local use, in two small mines on the east slope of Rocky Face.

The Hance Formation contains nearly all of the commercially important coal in the quadrangle. Only the
Naese coal bed, present locally near the base of the formation, lacks commercial development. It is
relatively thin and its maximum thickness is 22 inches along Cumberland River.

The Clear Fork coal bed has been exploited at several truck mines, most of which are abandoned, along
Clear Fork in the southeast part of the quadrangle. The coal ranges from 18 to 22 inches thick in this
vicinity and is thinner in other areas.

The Splitseam coal bed has been mined extensiwely in the area from Low Ash Hollow to Meldrum where
it is known locally as the Barner coal. The coal is at a depth of 25 to 75 feet below the valley bottoms
anti was reached by vertical shafts. Here the coal averages about 36 inches thick but in other parts of
the quadrangle it is mostly less than 14 inches in thickness.

The Mason coal bed has been mined by strip, auger, and underground methods in the Colmar area
where the bed ranges from 20 to 52 inches in thickness. The name Mason is used in this map as it is
applied in the area east of the Rocky Face Fault. West of the fault the name has previously referred to at
least 2 other coal beds.

The Mason rider coal bed is generally 40 to 50 feet above the Mason coal bed and is relatively thin in
most areas. On Cannon Creek a possible correlative of the bed is as much as 32 inches thick and is
actively mined at one locality.

The Hance coal bed is mined by combined strip and auger operations in the Colmar area. An upper split,
at about 25 feet above the main or lower bench of coal, is also mined. The interval between the two
benches of coal increases west of the Rocky Face Fault and the Hance coal thins to an average
thickness of about 20 inches.

The Path Fork coal bed occurs only on the upper hill slopes in the area west of the Rocky Face Fault
and is often referred to as the Mason or Yellow Creek coal bed. The coal averages about 30 inches
thick, and areas of thick coal have been depleted by underground and strip mining.

The Harlan coal bed, at the base of the Mingo Formation, underlies small areas of hill tops west of the
Rocky Face Fault, where it is known locally as the Mingo or Mason coal bed. Areas where the coal
averages about 36 inches or more in thickness are largely mined out.

The estimated original reserves calculated for the 10 principal coal beds of 14 inches or more in
thickness are approximately 155 million tons, about 10 percent of which has been mined or lost in
mining. Assuming 50 percent recovery, the remaining recoverable resources are nearly 70 million tons.
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Four test holes have been drilled in the search for oil and gas in the quadrangle. The first was drilled on
Lick Fork in 1925 to a depth of 1,600 feet. Little data are available on the test, and in 1962 it was flowing
water with some gas. The Hurst No. 1 test was drilled in 1955 on the east side of Rocky Face to a depth
of 5,697 feet and was abandoned as a dry hole. The Asher No. 1 test was drilled in 1959 on Cranes
Creek to a depth of 3,375 feet and shows of gas were noted. The deepest test in southeastern
Kentucky, the Knuckles No. 2, was drilled in 1960 on the south slope of Pine Mountain near the north
edge of the quadrangle. It reached a depth of 10,034 feet, and seweral shows of gas and oil were
reported. The latter 3 holes penetrated the Pine Mountain overthrust fault (shown on cross section). Two
domes are indicated by structure contours in the Middlesboro syncline near the west and east edges of
the quadrangle. These may reflect subsurface structures favorable for oil or gas accumulation.

The lower member of the Newman Limestone was quarried in the extreme northwest corner of the
quadrangle and was used as gravel on roads.

Text from source map: Middlesboro North Quadrangle

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document

Stratigraphic Section, top portion

MEMBER

SYSTEM AND BED

DESCRIPTION

SERIES
FORMATION
THICKNESS
OF COAL BED
IN INCHES

IN FEET

Alluvium
Terrace deposits
Colluvium

Silt, sand, gravel, and clay, poorly stratified, in unconsolidated stream deposits.
Gravel and sand, poorly sorted, unconsolidated.

: \ LITHOLOGY

QUATER-
NARY

?|?|?| THICKNESS,
8|3|8

Boulders, angular to subrounded, clay to sand matrix, in unconsolidated slope deposits; generally
not mapped except where more than 10 feet thick. The small area shown by strip mine pattern
on hillside north of Kentucky State Highway 190 about 2,000 feet west of Smith Cemetery is a
bedding-plane landslide developed in strata just below and including the Path Fork coal bed.

Stray coal bed

Sandstone, siltstone, shale, and coal: Sandstone, generally light- to medium-gray, weathers light

gray to pale brown, mostly very fine grained, composed principally of quartz; contains minor
feldspar, and rock fragments; commonly crossbedded. Sandstone above Poplar
Lick coal bed is resistant and forms cliffs, especially conspicuous on Flag Top Mountain in the
t of the quadrangle. Shale and siltstone, clayey to sandy, medium. to dark-gray.
wonthers oale veliowish brown 10 fight brown: sligntly
Kendrick Shale Member is typically very dark gray: poor
upward to clayey siltstone; locally more than 60 oo thick: poorly_exposed; contains thin
discontinuous lenses of siderite in middie and upper parts; marine fossils reported in the Kayjay
quadrangle adjacent to west (Rice and Maughan, 1978). Poplar Lick coal bed locally contains a 4-
inch-thick flint clay parting on Flag Top Mountain. Flint clay weathers light gray, is dense, breaks
with conchoidal fracture; flint clay parting is correlated with a similar parting in a coal bed in the
Creech coal zone south of Pine Mountain near Whitesburg, Ky. (Rice and Wolcott, 1973).

Member
Sterling coal bed

Kendrick Shale [

Poplar Lick coal bed

Buckeye Spring
(Sandstone parting) *
coal bed

Siltstone, sandstone, and coal: Siltstone, clayey to sandy, medium- to dark-gray, weathers pale
yellowish brown to light brown; slightly micaceous; mostly planar aminated; localy intrbecded
with very fine grained sandstone; contans thin lenses of sderite. Sandstone, generally light- to
medium-gray thers ight grey (o pale brown; mastly fine 1o very ine grained. Fine. to

eﬂ\um~yvn|nud sandstons in beds 20 10 100 feet thick occirs commonly above Harlan cosl bed,
On Flag Top nd on Canada Mountain to southwest, this sandstone is resistant and
Commonly Torme clfs. Aso, 10 ihe west, south of Fuson Branch of Lila Creek, this sandston
is particularly massive and forms the dip slope. The Buckeye Spring coal bed contains a black,
carbonaceous, clayey sandstone parting 2 to 6 inches thick in the Kayjay quadrangle to the west
(Rice and Maughan, 1978); in this quadrangle, however, coal poorly exposed and parting was not
seen. The Harlan coal bed is locally known as the “Mason or “Mason/Mingo” coal bed. This
eport fallows usage established by Englund snd othors (1963, 1964) however, and sssigns the
ime “Mason” 10 a coal bed about 550 feet below the Harlan coal bed. Harlan coal bed locally
may be hamneiod ockond replaced by sandstone in area southwest of Fuson Branch

420-470

Unnamed
(Kellioka?) «
coal bed

Harlan (Mingo)
coal bed

Siltstone, shale, sandstone, and coal: Siltstone and shale, clayey to sandy, medium- to dark-gray,
weathers pale yellowish brown to light brown; micaceous, locally carbonaceous; mostly planar to
wavy laminated, locally bioturbated; locally interbedded with beds and laminae of very fine
grained sandstone. Sandstone, generally light- to medium-gray, weathers light gray to pale
brown; mostly fine to very fine grained; mostly quartz with minor amounts of feldspar, rock
fragments, mica, and dark minerals. Betsie Shale Member is an upward-coarsening bay-fill
sequence of clay shale, siltstone, and sandstone; member contains irregular flat concretions of
siderite 1-2 inches thick in basal part and diffuse bands of siderite %1 inch thick in middle and
upper parts; no marine fossils found in this area; the member is poorly exposed but generally
develops a broad bench which is most conspicuous along Low Ash Branch and Yellow Creek
northeast of Middleshoro. Ky . and along Fuson Branch and Little Clear Creek. Base of member
can be correlated regionally by strong radioactivity response on gamma-ray logs (see Rice and
others, 1987); member identified on logs of gas wells about 4 miles north-northwest of
Middlesboro and used to confirm shape of domal structure.

Formation

320-450

Path Fork
(Rich Mountain)
coal bed

an:e Shnlo

Breathitt

Phoebe coal bed '{

120-145

1Bennens Fork) :{
coal z

g
g
8

Siltstone, sandstone, and coal: Siltstone and sandstone, interbedded and intergraded; commonly
rooted throughout. Hance coal zone, poorly exposed, consists of as many as 5 coal beds;
lowermost coal bed mapped as color boundary east of Rocky Face fault and a coal bed in upper
part of Hance coal zone mapped as color boundary west of fault. Hance coal beds thin in Little
Clear Creek near western border; coal beds are not exposed or mapped in the adjacent part of
the Kayjay quadrangle (Rice and Maughan, 1978) where they are covered by alluvium and are
below drainage a few hundred feet west of the border.

Lower and Middle Pennsylval

160-210

Mason rider
coal bed

Mason coal bed

Sandstons, sitstone, shal, imestans, and cosl: Sandstone, genarally light. to medium-gray.
weatherslight gray to pale brown: mostly fine grsined; composed principaly of quartz with minor
feldspar, m ook fragments in & matrx of cey end clay.size quart. Siltstone and shale,
aandy 6 clarey, e 1o dor gray, weathers pale yellowish brown to light brown; slightly
micaceous; locally calcareous: mostly planar laminated. Shale above Mason rider coal bed locally

Sandstone member

I 40-90

Splitseam coal bed «

520-620

to grayish orange and resembles siltstone in texture on weathered surface; locally, limestone has
fairly to poorly developed cone-in-cone structure in lower part of concretions. Mason coal bed
probably equivalent to Chenos cosl bed of Kavisy qusdrangl to west (Rice and Maughan 1970).
Field data from mapping south of North quadrangle indicate that
Mason coal bed is about 150 feet lower at border than shown in adjacent Middlesboro South
quadrangle (Englund, 1964a); field data indicate, however, that Mason coal bed of this quadrangle
is the same ® the Mason cosl bed mined near snd noth of East End School, just sast of

E n west side of Rocky Face Mountain,
Neose coa. had not present weet of | Roclv Face fauk; basal contact of formation poorly exposed;
locally gradational with underlying u andstone member below Mason coal bed,
very fine o finegrained, in part Hppied becded upper part, commonly contains argillaceous
laminae; lower part locally fills channels; forms cliffs; mapped only east of Rocky Face fault
Yellow Creek Sandstone Member, very fine to medium-grained, micaceous, thick bedded, cliff
forming: contains some moderately well-sorted quartzose sandstone; mapped separately only in
area east of Rocky Face fault. In northwest part of quadrangle, Yellow Creek locally merges with
and is mapped with lithically similar sandstone at top of underlying Naese Sandstone Member of
Lee Formation.

Tongue of Breathitt) | A Breathitt Formation, north of Pine Mountain thrust fault: Shale, siltstone, sandstone, and coal;
Formation e description as above; comprises rocks of autochthonous plate below Pine Mountain thrust fault
5 = in northwest corner ul quadrangle.

Clear Fork coal bed

Yellow Creek
Sandstone Member

PENNSYLVANIAN

a0
140-170 | 80

Naese coal bed . [

Naese
Sandstone
Member

200-245

Breathitt Formation, intensely deformed: Shale, siltstone, sandstone, and coal; description as
above, except that rock is shattered and macrobrecciated; generally not resistant; in fault blocks
in Middlesboro Basin, which is described by Englund and Roen (1962) as a meteorite impact scar.
Bulk density and porosity logs of an oil and gas well (Permit #19177), located in Fourmile R
just north of this circular structure, show thick zones of fracture porosity to depth of 1530 feet that
are probably related o the brecciation in the Middlesboro Basin.

Bee Rock
Sandstone
Member

150-250

0-24=

Tunnel coal bed * [Z Sandstone, siltstone, and coal: Sandstone, generally very light to light-gray, fine- to coarse-grained,
moderately well sorted, mostly quartz; some quartz pebbles as much as 1 inch in diameter;
grades southeastward to sparssly conglomeratc sandsione; large-scle sats of low- and high-
angle crossbed: m massive quartzose conglomeratic sandstone to thick-
bedded micaceous sandstone in an!r part. Sitstone, clayey to sandy, generally mediurm- 10 olive-
gray, weathers moderate to light brown and olive gray: locally contains thin coal bed about 30
feet below top. Locally, in northeastern part of quadrangle, Naese Sandstone Member merges
with underlying Bee Rock Sandstone Member and the two members are mapped together; the
Naese is defined in the adjacent Pineville Quadrangle (Froelich and Tazelaar, 197) as the basal
member of the Hance Formation (Breathitt Group) and described as moderately quartzose,
micaceous, and locally silty. In northwestern part of quadrangle, the Naese Sandstone Member
is interpreted to be equivalent o upper part of sandstone member C as mapped by Englund and
others (1964); see correlation chart B.

Hensley member

I%s&5|

Formation
1070-1600

350-480

Upper part

Lee

Sandstone and siltstone: Sandstone, generally white to light-gray, mostly fine- to medium-grained,
moderately well-sorted, some well-sorted coarse-grained sandstone; mostly quartz; abundant
Quartz pebbles as much as 1 inch in diameter near base and generally scattered throughout; large-
scale crossbed sets occur in massive sand deposits that grade upward to siltstone. Siltstone,

‘may locally contain thin coal bed at top of unit. Siltstone at top of member

locally includes several feet of shale breccia in sandstone matrix; on Cumberland Mountain

Lower Pennsylvanian

Middlesboro
Member
500-700

n part of quadrangle, member is equivalent to part of sandstone
member C of Englund and others (1964); see correlation chart

Sandstone, siltstone, and coal: Sandstone, silty to shaley, medium-to dark-gray, fine-grained, thin-
edded; quartzose sandstone commonly in middie part of member, light-gray, very fine to fine-
arained, thick-bedded 1o masse. Sitsone, clayoy. dark. 1o very dark_ gray. corbonaceous:
siltstone at top of member locally contains one or more thin coal beds. Member mostly poorly
exposed, intertongues with and grades down to underlying unit. Member is equivalent to
sandstone and shale member D (Englund and others, 1964) in southeastern part of quadrangle
and is interpreted in t to be partly equivalent to sandstone member C (Englund and
0-12+ others, 1964) in the northwestern part of the quadrangle; see correlation chart

Lower par |

150230
|

0-24+

0-12+
Dark Ridge Member

0(7)-200

Graphic from source map: Middlesboro North Quadrangle
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Stratigraphic Section, bottom portion

Sandstone and siltstone: Sandstone, white to light-gra - o coarse-grained, quartzose,
moderately well-sorted; includes scattered well-rounded quartz nabhles as large as 2 inches in
diameter; locally has quartz-pebble conglomerate at base of sandstone units; in medium- and
large-scale sets of high-angle crossbeds; generally wail Indursted but Ioca“v very friable. Some
less resistant silty and andst with siltstone. Unit
commonly ivided into severalresistant ledges of conu\omar i sandsione which form prominent
cliffs and hophucks 2t top of Rocky Face and on siapes of Pine and Cumberland Mountains. In

le, base of unit generally with base of sandstone
member C of Englunu and others (1964); see correlation chart B.

Chadwell
member

0(2)-330

Upper
member

190-360

Sandstone and siltstone: Sandstone, white to light-gray, fine- to coarse-grained, quartzose, locally
contains pebbles at base and scattered throughout; in small- and medium-scale sets of low-angle

innacle
Overlook
Member of
Lee Formation

coincides with sandsione member A of Englud end others (1964); Englund (19640} formally
& named sandstone member A the Chadwell Member of the Lee Formation and placed the
Mississippian-Pennsylvanian Systemic boundary at its top. Because of lithologic similarities
betwean this and the overlying unit, and in the absence of definfive fossils, this unit s assigned
on Pine Mountain 10 the Middlesboro Member following nomenclature established in the adjacent
Pineville quadrangle (Froelich and Tazelaar, 1974); see correlation chart B. Although additional
data_may show the Mississippian-Pennsylvanian Systemic boundary on Pine Mountain to be
ber, it is here interpreted as an unconformity at base of the

Middlesboro Member (see Rice, 1984a).

0(7)-165

Pennington Formation

Lower
member

70-200
£
H
5
K
g
&
2
&
g
H
=z
§
3

Shale, siltstone, sandstone, and coal: Shale and siltstone, medium-dark- to dark-gray, locally slightly
calcareous; contains thin beds of coal and, locally, very fine grained sandstone. On Cumberland
Mountain, Englund (1979) describes the Mississippian-Pennsylvanian Systemic boundary as

conformable and places it o bese of Dark Ridge Member. Member not mepped and probably not

present in Pine Mountain outcrop belt in northern part of quadrangle.

Upper Mississippian

Upper

Sandstone, white to very light gray, fine- to coarse-grained, in massive crossbedded sequences,
member

quartzose; conglomeratic in lower part with well-rounded quartz pebbles about % inch in
diameter. Member not differentiated in Pine Mouintain outcrop belt but may be partly or wholly
equivalent to lower part of Middlesboro Member; see correlation charts A and

210-300

Lee Formation, undivided: Pebbly quartzose sandstone, partially recrystallized and well-cemented;
occurs in steeply dipping fault slice below main thrust plane of Pine Mountain overthrust fault.

MISSISSIPPIA

530-680

Sandstone, siltstone, shale, and limestone: Sandstone, white- to greenish-gray, weathers light
brown to very pale orange; very fine to coarse-grained; in part quartzose but mostly clayey and
interbedded with and grading to siltstone; in part ripple-bedded. Pinnacle Overlook Member of
Lee Formation (Englund, 1964b), crossbedded to ripple-bedded, quartzose, partly conglomeratic
with well-rounded quartz pebbles mostly less than % inch in diameter; grades laterally to
calcareous siltstone and shale; unit may not be present in subsurface in northeastern part of
quadrangle (see Froelich and Tazelaar, 1974). Siltstone and shale, medium-gray to dark-greenish-
gray and light-brownish-gray to pale-red; clayey in part; calcareous; locally contains a light-olive-
gray limestone bed as much as 20 feet thick with abundant marine fossils; siltstone below
Pinnacle Overlook Member locally contains thin lenses of limestone and abundant marine fossils.

Newman Limestone

Lower
member

250-400

Sandstone, siltstone, and shale: Sandstone, very light gray to light-olive-gray, very fine to fine-
grained, micaceous, in part glauconitic, in part calcareous; generally ripple-bedded. Siltstone and
shale, dark-greenish-gray to olive-gray, locally calcareous. Base commonly concealed by talus.

Fort Payne Chert 520

Limestone and shale: Limestone is calcilutite and calcare olive-gray to light-olive-gray and

medium-gray to medium-dark gray, fossilferous; in part argillaceous, ooltic, and bioclastc. Shale,

Gork-olvergroy 1 dark-gray. commonly calcareeus and fosailforous. Member forms bench and s
generally poorly exposed; intertongues and intergrades with underlying member.

Grainger
215-335

Formation

Limestane. dolomits, and minor shls: Limestone, upper part is mostly calcarenite with finely

crystalline to_micritic matrix, . light- . and olive-gray.

Tocally oortic: middle par is mostly coiutie, light- to medium-gray,

in part oolitic; lower part is dolomite and dolomitic limestone, grayish-orange to pale-olive,

weathers grayish orange, contains elongate light- to dark-gray chert nodules. Shale, grayish-
green, clayey; in thin interbeds. Basal contact sharp.

Lower M

Chert and dolomite: Chert, mostly light-gray and pink; in thin irregular beds or oblate to sphericai

nodules in silty shale similar to shale of underlying Grainger Formation. Dolomite, silty, in thin

beds interbedded with shale. Intertongues with Grainger; base is gradational. Unit mapped with
Newman Limestone.

Chattanooga
Shale
220-250

Siltstone and shale: Siltstone, mostly light-greenish-gray and pale-olive, some pale-red to reddish-
— gray near top; in part sandy. Shale, lightto dark-gray, light-greenish-gray to grayish-red, silty.

commonly poorly fissile; abundant ironstone nodules in basal 20 feet. Basal contact poorly
exposed.

DEVONIAN
Upper Devonian -

Hancock
Dolomite

0-70

Shale, dark-gray to black, weathers reddish, yellowish, or greenish gray; fissile to platy,
carbonaceous, pyritic, silty: abundant slickensides in basal part; poorly exposed. Logs of gas well
(Permit #30992) located just north of head of Cannon Creek, west-central part of map, show
Chattanooga Shale interval to be 870 feet thick, about 4 times the projected thickness for the
Chattanooga generally encountered in drill holes in this area and the thickness recorded (220 feet)
in a test well (Permit #19177) located in Fourmile Run just north of the Middesboro Basin. The
greatly thickened section underlies the domal structure defined by structure contours in west-
central part of quadrangle and suggests repetition of Chattanooga section by faulting at depth.

Upper
Silurian

olive-gray, very finely crystalline in upper part; yellowish-gray dolomite containing
- to coarse-grained, well-rounded and frosted quartz grains in lower part; thin bed of
Greenish-grey shale lcolly in middle part. Localy, unit not identified inlogs of gos wels

Rockwood
Formation

Dalomn
medi

SILURIAN
In subsurface only

Shale, siltstone, and sandstone: Shale, light-olive-gray and medium-gray with some grayish-red and
greenish-gray beds; few thin beds of siltstone and very fine to fine-grained sandstone; few beds.
of oolitic hematite; slightly calcareous sandstone at base.

Lower and Middle Silurian

Silurian, undivided: Description as above; shown only in western part of cross section.

*Coal bed mapped with line

Graphic from source map: Middlesboro North Quadrangle
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Correlation Chart A and B

CORRELATION CHART A

CORRELATION CHART B
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Correlation Chart C

CORRELATION CHART C

KAYJAY AND FORK | MIDDLESBORO SOUTH MIDDLESBORO
VARILLA QUADRANGLE NORTH
E o RIDGE QUADRANGLES QUADRANGLE QUADRANGLE
'é E (Rice and Maughan, 1978) (Englund, 1964) (Englund and others, 1963) (This report)
n|» - " A
Group, formation Group, formation Group, formation .
and bed and bed and bed R
~ Bryson
~ Formation
rs e
Hignite
Formation
Catron
h e Formation
. | —t— b~ _—~ wa—
. Gewon . Cswvon P
g|  Formaton | a]  Formation £y Mingo . ‘
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w Breathitt
Hance Hance Formation
—bf- - —ha - - ha ha
Formation Formation
Hance
Formation
)
g Lee Formation Lee Formation Lee Formation Lee Formation
-l
am, Amburgy coal bed mg, Mingo coal bed
bf, Bennetts Fork coal bed pl, Poplar Lick coal bed
h, Hignite coal bed rs, Red Springs coal bed
ha, Hance coal bed st, Stray coal bed
hl, Harlan coal bed wa, Wallins Creek coal bed

Graphic from source map: Middlesboro North Quadrangle

Middlesboro North Quadrangle (digital)

The formal citation for this source.

Sparks, T. N., Lambert, J. R., 2003, Spatial Database of the Middlesboro North Quadrangle,
Kentucky: Kentucky Geological Suney, Digitally Vectorized Geological Quadrangle DVGQ-12_1663,
scale 1:24,000 (GRI Source Map ID 69705).

The abowe digital data was digitized and modified from USGS Geologic Quadrangle Map GQ-1663 by the
Kentucky Geological Survey. The Kentucky Geological Survey has updated this map with current

stratigraphic classifications and geologic interpretation.

No additional information from this source map is presented here.
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Middlesboro South Quadrangle

The formal citation for this

source.

Englund, K. J., 1964, Geology of the Middlesboro South Quadrangle, Tennessee, Kentucky
andVirginia: U.S. Geological Suney, Geologic Quadrangle Map GQ-301, scale 1:24,000 (GRI

Source Map ID 2477).

Prominent graphics and text associated with this source:

Map Legend

Contact
Dashed where approxzimately located;
dotted where concealed

Coal bed
Dashed where approximately located;
dotted where concealed

=
Fault
Dashed where approximately located; dotted where
concealed. Arrows indicate relative horizontal move-
ment. U, upthrown side; D, downthrown side

—— e,
Thrust fault

Dashed wh dashed where
inferred; dotted where concealed. T,upper plate

Reverse fault
Dashed where approximately located;
R, upthrown side

L

Anticline
Showing position and plunge of crestline;
dashed where approzimately located

- 4y @
Syncline
Showing position of troughline

P
Anticlinal bend of monocline

Showing trace and plunge of axis; dashed
where approzimately located

~/0
Strike and dip of beds

™82
Strike and dip of overturned beds

~
Strike of vertical beds

®
Horizontal beds
~o
Strike and dip of crumpled beds

1400 ——_2

Structure contours
Drawn on base of Hance coal bed. Long dashed where
control less accurate. Short dashed where datum is
above land surface. Hachures indicate closed basin.
Contour interval 40 feet

-
Adit
x
Prospect or outerop

»
Abandoned quarry

R Fe
Abandoned iron mine

[FTTTITTITTTTTTTTIT
Strip mine

Graphic from source map

: Middlesboro South Quadrangle
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Correlation of Map Units

Alluvium

Terrace deposits

QUATERNARY
Lower and
Middle Silurian

Colluvium

=
Catron Formation = g
pl, Poplar Lick coal bed

Mingo Formation
hl, Harlan coal bed

Phad

Hance Formation, undifferentiated
Intensely deformed

Phad, sandstone bed mapped locally

¢, coal beds mapped locally

Breathitt Group

Hance Formation
Intertongues with Naese Sandstone

e
pf, Path Fork coal bed

hn', Hance coal bed

Phas, sandstone member

ma , Mason coal bed

<f, Clear Fork coal bed

Phay , Yellow Creek Sandstone Member

Middle Ordovician

Naese Sandstone Member

UNCONFORMITY

PENNSYLVANIAN

L ANNN
Bee Rock Sandstone Member

Sandstone and shale member D
tu, Tunnel coal bed

CARBONIFEROUS

Sandstone member C Lee
undifferentiated

Lee Formation

Sandstone and shale member B
cg, Cumberland Gap coal bed

N
&&\%\
Sandstone member A

Lower Ordovician

Lower tongue
Intertongues with the upper member
of the Pennington Formation. The
Lee Formation may include beds
of Mississippian age

Upper
Cambrian

Middle
Lower and Upper

Cambrian Cambrian
—— ——

Pennington Formation
Mpu, upper member
Mpl, lower member

Newman Limestone
Mnu, upper member
Mnl, lower member

Upper
Mississippian

MISSISSIPPIAN

n

Grainger Formation

Upper Lower Mis-

Chattanooga Shale

=y
DEVONIAN

Upper
Silurian Devonian sissippi
—— —— T

Hancock Dolomite

Graphic from source map: Middlesboro South Quadrangle

Knox Group

Rockwood Formation
Sru, upper shale member
Srs, sandstone member
Srl, lower shale member

Sequi

Reedsville Shale

Eggleston Limestone

Hardy Creek Limestone

Ben Hur Limestone

Woodway Limestone

Hurricane Bridge Limestone

Martin Creek Limestone
UNCONFORMITY

Rob Camp Limestone

Poteet Limestone and Dot Formation
UNCONFORMITY

Newala Dolomite

Longview Dolomite

Chepultepec Dolomite

Copper Ridge Dolomite

Conasauga Shale

Shown in cross section only

Rome Formation
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SILURIAN

ORDOVICIAN

CAMBRIAN
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Economic Geology

The development of mineral resources in the quadrangle consists of coal and iron ore mining and small-
scale quarrying of limestone and sandstone.

Coal mining began shortly after 1900 in the Mingo Mountains area and has continued intermittently until
recent years. Areas of thick coal have been largely depleted and presently the only coal produced is
from small drift adits for local use. The coal is of high wolatile A bituminous rank and occurs in 16 beds
ranging from a few inches to about 4 feet in thickness in the Lee Formation and the Breathitt Group.

The Cumberland Gap and Tunnel coal beds in the Lee Formation crop out on the northwest slope of
Cumberland Mountain and have been mined in the vicinity of Cumberland Gap where the Cumberland
Gap coal bed averages about 45 inches in thickness and the Tunnel coal bed is as much as 36 inches
thick. The mine workings are caved and mining may have been discouraged by the dip of the beds which
ranges from 24 to 60 degrees and by fractures in the coal which resulted from the folding of rocks along
Cumberland Mountain. As these coal beds of the Lee Formation have not been core drilled or widely
prospected, they may underlie additional areas suitable for mining. The Mason and Hance coal beds are
the only coals in the Breathitt Group that have been extensively prospected and mined. The relative
thinness of the Mason coal has limited development to several small mines which supply coal for local
household use. The Hance coal bed, also locally known as the Bennett Fork or Turner coal bed, is
mostly mined out. Nearly all of the mining has been in the lower of two benches of coal that are about 25
feet apart. Other coal beds of the Lee Formation and the Breathitt Group are relatively thin or underlie
small hilltop areas where prospecting is sparse. The coal beds in rocks that underlie the Middlesboro
Basin are intensely fractured, folded, and faulted, which has inhibited commercial development of the
coal.

The estimated original reserves calculated for the Cumberland Gap, Tunnel, Mason, and Hance coal
beds, in excess of 14 inches in thickness, are approximately 27 million tons, about 12 percent of which
has been mined or lost in mining. Assuming 50 percent recovery, the remaining recoverable resenes are
about 12 million tons.

Sedimentary hematite beds of the Rockwood Formation were a source of iron ore for early mining
operations. The mines were abandoned nearly 40 years ago and are now caved. Sedimentary iron ore
was also mined near Tiprell from the lower part of the Chattanooga Shale.

Several abandoned quarries, located on the outcrop belts of the Woodway, Trenton, and Newman
Limestones,were local sources of crushed limestone.

Construction sand has been obtained from the quartzose sand- stone beds of the Lee Formation in the
vicinity of Cumberland Gap where friable, weathered sandstone was readily mined in a few small open
pits.

Although seweral potential oil and gas zones occur in the rocks ranging from Ordovician to Mississippian
in age, there has been no test drilling for oil and gas in the quadrangle. Local mineralization in the
Copper Ridge Dolomite was prospected at one locality on Kings Bend in the southeast corner of the
gquadrangle. Small amounts of galena, pyrite, and possible sphalerite were found.

Text from source map: Middlesboro South Quadrangle
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Stratigraphic Section, top portion
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Graphic from source map: Middlesboro South Quadrangle
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Stratigraphic Section, bottom portion
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Middlesboro South Quadrangle (digital)

The formal citation for this source.
Thompson, M. F., 2003, Spatial Database of the Middlesboro South Quadrangle, Kentucky:
Kentucky Geological Survwey, Digitally Vectorized Geological Quadrangle DVGQ-12_301, scale
1:24,000 (GRI Source Map ID 69708).
The abowve digital data was digitized and modified from USGS Geologic Quadrangle Map GQ-301 by the
Kentucky Geological Survey. The Kentucky Geological Survey has updated this map with current
stratigraphic classifications and geologic interpretation.

No additional information from this source map is presented here.

Part of the Rose Hill Quadrangle

The formal citation for this source.
Maughan, E.K., and Tazelaar, J.F, 1973, Geologic Map of part of the Rose Hill Quadrangle, Harlan
County, Kentucky: U.S.Geological Suney, Geologic Quadrangle Map GQ-1121, scale 1:24,000 (GRI
Source Map ID 2482).

Prominent graphics and text associated with this source:

Map Legend

Contaét, approximately located

Coal bed or coal zone
Dashed where approzimately located
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Strike and dip of beds
76
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Correlation of Map Units

Qal Qaf

H

Alluvium
Qal, flood plain deposits
Qaf, fan and colluvial deposits

QUATERNARY

Catron Formation

sm, Smith (?) coal bed
we, Wallins Creel coal bed

Mingo Formation
d, Darby (?) coal bed
hl, Harlan coal bed

Lower and Middle Pennsylvanian
Breathitt Group

Hance Formation
pf, Path Fork coal bed
¢, unnamed coal bed
hn, Hance coal zone
n, Nuese (?) coal bed
[Phas, lower sandstone member

PENNSYLVANIAN

Lee Formation
Plbr, Bee Rock Sandstone Member
[Plh, Hensley Member
tu, Tunnel coal bed
Pim, Middlesboro Member
Pldr, Dark Ridge Member
cg, Cumberland Gap coal bed
Plwr, White Rocks Sandstone Member

Lower Pennsylvanian

Lee and Pennington Formations
PMpu, upper member
[PMls, lower tongue of Lee Formation
PMpl, lower member

MISSISSIPPIAN AND
PENNSYLVANIAN

Newman Limestone

MISSISSIPPIAN

Grainger Formation

Shown in cross section only

Chattanooga Shale

Upper
Devonian
—r
DEVONIAN
AND MISSIS-
SIPPIAN

Graphic from source map: part of the Rose Hill Quadrangle
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Economic Geology

Coal is the most valuable known mineral resource in the quadrangle. It has been mined underground
since the early 1930's; strip and auger mining have been employed intermittently since the mid-1950's.
The Little Black Mountain anticline may reflect subsurface structure favorable for oil or gas accumulation.

The Harlan coal bed has been the source of most coal mined in the quadrangle, chiefly from large
underground mines. Large underground mines in the Darby(?), the Wallins Creek and the Smith(?) coal
beds have supplied smaller amounts. Small mines, all now abandoned, have been operated sporadically
in the Tunnel, Hance, and Path Fork coal beds, and have supplied coal chiefly for local use as house
coal. At the time of mapping, only the Harlan and Wallins Creek coal beds were being worked by strip
mining and augering. Some prospecting of the Darby(*?) coal bed in the vicinity of Liggett has been
reported by local miners. According to Huddle and others (1963, p. 7) the coal in this area is high-volatile
A or B rank and is common banded with local lenses of non-banded coal.

The Harlan coal bed, where currently being mined at Liggett and augered between Harris and Board
Branches near Smith, seldom exceeds 3 feet in thickness. A maximum thickness of 41/2 feet was
measured in an abandoned mine in Sue Hollow. In Middleton Branch valley, the Harlan coal bed locally
consists of an upper seam 11 inches thick and a lower seam 30 inches thick, separated by 2 feet of
shale; elsewhere partings in the coal seldom exceed 1 inch in thickness.

The Wallins Creek coal bed has been correlated with the Fire Clay coal bed on the basis of a
widespread flint-clay parting near its base (Huddle and others, 1963, p. 158). On Double Spur, where the
coal was being augered and deep mined at the time of mapping, this parting, which is 4 to 10 inches
thick, separates an upper coal seam averaging 40 inches thick from a lower seam 18 inches thick. The
same coal bed has been deep mined and augered near Catron Gap where its thickness ranges from
21/2 to 6 feet.

A coal bed 60 to 120 feet above the Wallins Creek coal bed is the upper Wallins Creek coal bed of local
operators; it may be equivalent to the Smith 11-foot coal bed reported by Ashley and Glenn (1906, p.
42). Near Catron Gap this Smith(?) coal bed averages 3 feet in thickness and has been mined
underground and strip mined and augered. It is thin else- where in the quadrangle and is absent at
places.

According to local sources, the maximum thickness of the Darby(?) coal bed occurs on Upper Double
Branch near Liggett. The coal bed has been deep mined and augered south of Catron Gap. The paucity
of openings in the coal bed east of Catron Gap may reflect thinning or splitting of the coal into
interstratified thin beds of coal, shale, siltstone, and sandstone. The Darby(?) coal bed was not being
worked within the mapped area at the time of mapping. No bloom nor other evidence of the Kellioka coal
bed was found; howewer, coal operators report the occurrence of this bed in the northwestern part of the
guadrangle where it is 40 to 50 feet below the Darby(?) coal bed; its thickness is less than 2 feet.

The Path Fork coal bed, locally called the Mason coal bed, is exposed at seweral places along Martins
Fork valley. North and northeast of Smith, it thickens and has been mined locally. This coal bed may be
the largest single source of coal remaining in the map area.

The Hance coal zone, correlated with the Puckett Creek coal bed (Englund and others, 1961), consists
of several coal beds of varying thickness and continuity. Individual beds may range from 2 to 3 feet in
thickness, and sewveral beds within the zone commonly are separated only- by thin shaly sandstone
partings. Locally, at Sampson, the coal in the Hance zone has been mined where three coal beds
apparently have coalesced to form a 10-foot-thick bed. Other coal beds indicated by either prospects or
small workings are thin or impure, and data from some are insufficient to indicate thickness, quality, or
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resenes.

Availability of ground water in the quadrangle and surrounding areas is discussed by Price and others
(1962). Nearly all wells are drilled in valley bottoms. Of those drilled in bedrock, more than three-quarters
are adequate for a modern domestic supply ( more than 500 gpd). Wells in alluvium are generally dug;
most can supply minimum domestic needs (more than 100 gpd). On hillsides, nearly all wells drilled in
bedrock provide adequate water for a minimum domestic requirement.

Cumberland Mountain, with its many spectacular sandstone cliffs and hogbacks, is among the most
scenic places in southeastern Kentucky and adjacent areas. This rugged beauty is worthy of
preservation and development for outdoor recreational purposes.

Text from source map: part of the Rose Hill Quadrangle
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Stratigraphic Section, top portion

GROUP, FORMATION,
MEMBER, AND BED

SYSTEM
SERIES

LITHOLOGY

THICKNESS
OF COAL BED,
IN FEET

THICK-
NESS,
IN FEET

DESCRIPTION

Alluvium _

Jesse Sand-
stone Member

QUATER-
NARY

Catron Formation

Smith(?)

coal bed *

Wallins Creek
coal bed

stone Member

stone Member

Kendrick Shale

of Jillson (1919)
Cre

coal zone

Mingo Formation

Pennsylvanian

Group

Sandstone
member

Breathitt

Path Fork

coal bed
Cawood Sand-
stone Member .

and Middle

Lower

Hance Formation

PENNSYLVANIAN

Puckett Sand- =
| A

Slater Sand- [

A

Naese() | f
coal bed

Lower
sandstone
member

3-4

0-142

0-3

0-30

375

1‘""”“\

320-370

850-970

280-320

250-280

Sand, silt and clay, and gravel. Deposits along base
of Cumberland Mountain consist of large boulders
in sand, silt. and gravel; unit includes fan deposits
and colluvium.  Colluvium, common and locally
thick, is not mapped

Siltstone, shale, sandstone, and coal: Dominant are
interbedded siltstone and very fine grained sand-
stone, light- to yellowish-gray, and interbedded
shale, siltstone, and very fine grained sandstone.
Sandstone, very light gray to light-olive-gray, very
fine to medium-grained, silty, quartzose to mostly
subgraywacke which is dominantly quartz grains
and abundant lithic fragments and clay, generally
somewhat micaceous; locally forms thin resistant
ledges. Jesse Sandstone Member, very light gray
to yellowish-gray, medium- to coarse-grained
Qquartzose sandstone, few scattered quartz peb-
bles, slightly silty to argillaceous, crossbedded;
marks top of formation and forms crests of high-
est peaks and ridges on Little Black Mountain.
Wallins Creek coal bed at base of formation, in-
cludes near base as much as 6 inches of flint
clay made up of very hard, conchoidally fracturing,
light-brownish-gray to olive-gray kaolinite with in-
clusions of crystalline shards and sanidine(?)
grains; equivalent to Fire Clay (Hazard No. 4) coal
bed (Huddle and others, 1963).

Shale, siltstone, sandstone, and coal: Mostly silty
shale with lesser amounts of interbedded silt-
stone and sandstone, light- to dark-gray. Ken-
drick Shale of Jillson (1919), known to be present
in the adjacent Harlan and Evarts-Hubbard
Springs quadrangles, was not observed in the
Rose Hill quadrangle. Interbedded siltstone and
very fine grained sandstone are dominant in
places. Sandstone, yellowish-gray and light-olive-
gray subgraywacke, mostly fine-grained, locally
prominently crossbedded.. A thick quartzose to
subgraywacke sandstone commonly occurs above
the Harlan coal bed. The Darby(?) coal bed in
this area has been miscorrelated by Ashley and
Glenn (1906, p. 140, 168), and by Englund and
others (1961), with the underlying Kellioka coal
bed.

190-220

50-70

320-350

1310-1490

600-650

125-200

Shale, siltstone, sandstone, and coal: Mostly shale
and siltstone, dark- and olive-gray to grayish-
black. Shale, partly silty, dark-gray to black,
slightly calcareous with common sideritic lime-
stone concretions, generally occurs above Path
Fork coal bed and locally includes goniatites
(cephalopods), gastropods, and other marine fos-
sils. Sandstone, light- to yellowish-gray and
light-olive-gray, fine- to medium-grained sub-
graywacke; ledge forming; sandstone that forms.
persistent ledge at top of formation below Harlan
coal bed is probably equivalent of Fork Ridge
Sandstone Member of Mingo Formation (Ashley
and Glenn, 1906, p. 36); ledge prominent in many.
places below Path Fork coal bed formed by Ca-
wood Sandstone Member. Sandstone member
at base forms low ridges or hogbacks: thickens
eastward across Rose Hill quadrangle; possible
equivalent of Naese Sandstone Member in Varilla
quadrangle (Englund and others, 1963). Unit
contains many thin stray coal beds. Hance coal
bed same as Puckett Creek coal bed in Ewing
quadrangle (Englund and others, 1961). Naese(?)
coal bed exposed near Sampson. Most of unit
poorly resistant to weathering,

Bee Rock
Sandstone

Member

Graphic from source map: part of the Rose Hill Quadrangle

200-300

Sandstone, conglomerate, and siltstone: Sandstone,
light- and yellowish-gray, medium- to coarse-
grained, mostly quartzose, mostly crossbedded
and generally pebbly to conglomeratic, especially
in beds and lenses near the base. Generally
separated into two thick cliff-forming ledges by
poorly exposed argillaceous siltstone and silty
sandstone.
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Stratigraphic Section, bottom portion

Tunnel
coal bed * =0k
Siltstone, sandstone, shale, and coal: Generally con-
cealed; sparse outcrops and residuum indicate
rocks similar in lithology to those of Breathitt
Group. Tunnel coal bed is exposed only in pros-
pect pits, as bloom at several places, and in the
Louisville and Nashville railroad tunnel through
Cumberland Mountain (R. L. Miller, written com-
munication, 1970). In adjacent Ewing quadrangle,
unit mapped as sandstone and shale member D
of the Lee Formation (Englund and others, 1961).

Hensley

400-450

Member o0-4

Sandstone, conglomerate, siltstone, shale, and coal:
Sandstone, light- to yellowish-gray. fine- to coarse-
grained, quartzose; nearly everywhere includes
scattered quartz pebbles % to 2 inches in diame-
ter, massive, crossbedded. Conglomerate, mostly
quartz pebbles in medium- to coarse-grained
quartzose sandstone matrix, commonly occurs as
basal beds and lenses intertonguing into the peb-
bly sandstone. Siltstone and shale, mostly dark-
gray to olive-gray, ripple-laminated, generally
poorly exposed. Thin coal beds in siltstone and
shale units and coal fragments common near
bases of sandstone units. Unit forms four prom-
inent sandstone ridges or hogbacks separated by

les.

Lee Formation
1500-1870

Middlesboro

Pennsylvanian

2
b}
2
8

Member

Lower

Siltstone, shale, sandstone, and coal: Siltstone and
shale, medium- to olive-gray, some dark-gray,
sandy. ripple-laminated. Interbedded sandstone,
light-gray, fine- to medium-grained subgraywacke,
mostly in lower part of unit. Cumberland Gap
coal bed exposed in railroad tunnel (R. L. Miller,
written communication, 1970), may continue
across quadrangle along outcrop of Dark Ridge
Member on Cumberland Mountain. Unit gener-
ally poorly exposed. Mapped as sandstone and
shale member B in adjacent Ewing quadrangle
(Englund and others, 1961).

Cumberland .
Gap coal bed

Dark Ridge
Member

80-120

Conglomerate, sandstone, and siltstone: Conglom-
erate, light- to yellowish-gray, consists of well-
rounded quartz pebbles in medium- to coarse-
grained quartzose sandstone matrix; crossbed-
ded. Sandstone, light- to yellowish-gray, fine- to
coarse-grained, quartzose, commonly pebbly,
mostly crossbedded. Siltstone, sandy to shaly,
medium- to olive-gray, ripple-laminated; in most
places poorly exposed. Unit generally forms-two
sandstone ledges separated by a swale developed
on siltstone; siltstone grades into sandstone west-
ward near Falling Water Gap where the entire
member thickens and is made up mostly of sand-
stone. Equivalent in part to White Rocks Sand-
stone Member and sandstone member A in the
adjacent Ewing quadrangle (Englund and others,
1961), and may also include strata equivalent to
part of the upper member of the Pennington For-
mation

White Rocks

Sandstone

275-350

Member

450

Siltstone and shale, mostly light-olive-gray to pale-
brown, sandy, ripple-laminated; thin beds of inter-
stratified very fine grained sandstone. A thin
bed of brown, fossiliferous, sandy limestone to
calcareous sandstone at base. Poorly exposed

850+

Sandstone, yellowish- to light-gray, mostly fine- to
medium-grained; small pebbles locally common;
crossbedded. Probably equivalent to Pinnacle
Overlook Member of Lee Formation (Englund,
1964) and included within upper member of Pen-
nington Formation in Ewing quadrangle (Englund

— and others, 1961).

tongue
of Lee
Formation

Pennington and Lee Formations

MISSISSIPPIAN AND PENNSYLVANIAN

Sandstone and siltstone, olive-gray to pale-brown
and light-gray, mostly fine-grained, medium-
grained near base; commonly micaceous, ripple
laminated to low-angle crossbedded.

250+

Data not available.

Shale and limestone, olive-gray, calcareous shale
predominates; some thick beds of lutite-textured
or oolitic limestone

Not exposed: thickness and lithology data from
Ewing quadrangle (Englund and others, 1961)

Upper
member

Limestone, basal few feet olive-gray, lutite-textured
argillaceous limestone with abundant dark-gray
chert; remainder is mainly oolitic, light-olive-gray
limestone with some interbeds of lutite-textured
light-olive-gray limestone.

Lower
member

Newman
Limestone

Grainger Shale, greenish-gray to pale-olive; locally grayish-

red beds occur in lower half and at top; some
interbedded pale-olive siltstone.

325+

Formation

Chattanooga
Shale

Shale, carbonaceous, grayish-black with some thin

83 zones of greenish-gray shale.

Upper

DEVONIAN AND
N
T

c
§
]
§
S
8

*indicates mapped coal bed

Graphic from source map: part of the Rose Hill Quadrangle
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Rose Hill Quadrangle (digital)

The formal citation for this source.

Crawford, M. M., 2003, Spatial Database of the Rose Hill Quadrangle, Harlan County, Kentucky:
Kentucky Geological Survwey, Digitally Vectorized Geological Quadrangle DVGQ-12_1121, scale
1:24,000 (GRI Source Map ID 69198).

The abowe digital data was digitized and modified from USGS Geologic Quadrangle Map GQ-1121 by the
Kentucky Geological Survey. The Kentucky Geological Survey has updated this map with current

stratigraphic classifications and geologic interpretation.

No additional information from this source map is presented here.

Varilla Quadrangle

The formal citation for this source.
Englund, K. J., Landis, E. R., and Smith, H. L., 1963, Geology of the Varilla Quadrangle, Kentucky
and Virginia: U.S. Geological Survwey, Geologic Quadrangle Map GQ-190, scale 1:24,000 (GRI
Source Map ID 2478).

Prominent graphics and text associated with this source:

Map Legend

Contact

Dashed where approximately located;

dotted where concealed

Coal bed
Dashed where approximately located;
dotted where concealed
4

Reverse fault
Dashed where approximately located;
R, upthrown side

[

"Thrust fault

Dashed where approximately located;

T, upper plate
ST S

Monocline

Showing generalized trace of axial plane

\24
Strike and dip of beds

~90
Strike of vertical beds

®
Horizontal beds

e

Structure contours
Drawn on base of Hance coal bed. Dashed
where projected from other beds. Contour
interval 40 feet

RS
Dry hole
o
Shut in gas well

5

Adit
X

Prospect or outerop of coal bed

Strip mine

Graphic from source map: Varilla Quadrangle
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Correlation of Map Units

Breathitt Group
A

A

Lee Formation

Alluvium

Terrace deposits

Colluvium

Catron Formation
wa, Wallins Creek coal bed

Mingo Formation
am, Amburgy (?) coal bed
kl, Kellioka coal bed
hl, Harlan coal bed

Hance Formation
Phau, upper sandstone member
pf, Path Fork coal bed
hn, Hance coal bed
ma, Mason coal bed
Pham, middle sandstone member
sp, Splitseam coal bed
cf, Clear Fork coal bed
Phay, Yellow Creek Sandstone Member
n, Naese coal bed

Naese Sandstone Member
N

N\
Bee Rock Sandstone Member

Sandstone and shale member D

Sandstone member C

Sandstone and shale member B
cg, Cumberland Gap coal bed

‘White Rocks Sandstone Member

Sandstone member A

Lower tongue
Intertongues with the upper member of the
Pennington Formation. The Lee Formation
may include beds of Mississippian age

QUATERNARY

PENNSYLVANIAN

Graphic from source map: Varilla Quadrangle

CARBONIFEROUS

Lower Middle Upper

Ordovician  Silurian Silurian Silurian

N A A

Upper
A

Middle Ordovician
A

r

—

Knox Group

Lower
Ordovician

=

Pennington Formation
Mpu, upper member
Mpl, lower member

Newman Limestone
Mnu, upper member
Mnl, lower member

Grainger Formation

€

DEVONIAN

[CRE

Chattanooga Shale

J

Hancock Dolomite

Clinton Shale

Clinch San

&

tone J

N

A
Sequatchie Formation

Reedsville Shale

Trenton Limestone

Eggleston Limestone

Hardy Creek Limestone

Jos]

Ben Hur Limestone

8

ORDOVICIAN

Woodway Limestone

Hurricane Bridge Limestone

Martin Creek Limestone
UNCONFORMITY

Rob C:

g
g

p Limestone

Poteet Lim

3
8
g

Dot Formation
UNCONFORMITY

—

Newala Dolomite

MISSISSIPPIAN

SILURIAN

s

2023 NPS Geologic Resources Inventory Program



CUGA GRI Map Document 107

Economic Geology

Coal is the principal mineral deposit of economic value in the quadrangle. It is of high wolatile A
bituminous rank and occurs in at least 12 beds, ranging mostly from about 1 to 4 feet in thickness, in
the Lee, Hance, Mingo, and Catron Formations. The coal has been mined in relatively flat-lying beds of
the Hance and Mingo Formations in the central part of the Middlesboro syncline; developments are most
extensive in the Mason, Hance, and Harlan coal beds. Underground mining with railroad transportation
has been supplemented in recent years by strip and auger mining with truck haulage out of the area. The
estimated original reserves calculated for 10 principal coal beds in the quadrangle are approximately 222
million tons, about 7 percent of which is mined and lost in mining. Assuming 50 percent recovery, the
remaining recoverable resenes are nearly 105 million tons.

Exploration for oil and gas in the quadrangle has resulted in the drilling of two wells in the Middlesboro
syncline. The Asher No. 1 well on Sugarcamp Branch in the north-central part of the quadrangle
encountered gas in the Newman Limestone and is presently capped (1962). The Asher No. 2 well drilled
in 1960 at the head of Elk Branch was abandoned as a dry hole. Both of these wells penetrated the Pine
Mountain owerthrust fault (shown on cross section). The Brush Mountain monocline and the dome in
surface rocks on the south end of Hances Ridge may reflect sub- surface structures favorable for oil or
gas accumulation.

Limestone beds of Middle Ordovician age in the southern part of the quadrangle are quarried for crushed
stone and agricultural lime.

Text from source map: Varilla Quadrangle
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Stratigraphic Section, top portion

R
Lun
g GROUP, FORMATION, §ﬂ§ g g
z . d {4 ¢ DESCRIPTI
SYSTEM | & MEMBER, AND BED uTHoogy (¥ X8| x & SCRIPTION
n =0 =Z
EuZl-ET
i)
Alluvium,
QUATER- - s, gravel, sand, silt, and clay; alluvium (Qal), terrace
NARY bl i 540 | B eposts faty. and calluviuim Qo>
Catron Formation 75 sandstone, and coal: medium-gray sh
Walling Creek 10 modium.grained micaceous sendatons in migdle par.
Coal bed
Puckett
. Member
<
s
H
5 coal bed Shale, silty shale, sandstone, siltstone, underclay, and coal:
& E medium- to dark-gray shale and silty shale interbedded with
900 I((ht -gray, monly very fine to "ll. Vllnld micaceous,
2 argillaceous siltstone; medium-gray cl.y-y to ulty undercla,
£ and coal. Puckett Sandstone Member (not mapped sej
s rately) ranges from about 5 to 10 feet in thickness.
Kellioka coal bed
Coal be
Harlan
. coal ; 17
3 Harian coal be | , very fine to fine-grained, micaceous,
2 Upper sandstone |- thick-bedded; forms prominent bench. At top, underclay and
o member silty shale 2 to 5 feet thick .
£
£
g Path Fork coal bed
£ =
bl Shale, sty shale, sandstone, sitstone, underclay, and coal:
medium. to dark-gray silty shale; light-gray, very
fine to
g argillaceous sll“(on., medium-gray clayey to silty underclay.
2 Abundant ellipsoidal limestone concretions in upper 100 feet.
]
£
€ | Hance coal bed 17
11-121
z
K £ Coal bed
z £ oal be 0-18
K Mason coal bed ight-gray, very fine to fine-grained, micaceous;
> Middle sandstone mostly in thin, wavy beds but locally thick bedded:; argillace-
123 member ous lami t eds of shale and silty shal re common
E locally; lorms prominent bench or cliff.
w Shale, medium- to dark-gi few thin beds of ligh
LS bed tine to fine-grained s-nasmna, siltstone, undercl
Sandstone, light-gray, very fine to fine-grained, micaceous, thin
to thick-bedded.
(Clear Fork coal be: Shale, medium- to dark- y; ironstone nodules common; thin
Yellow Creek coal bed and underclay at base locally. Eastern exposures
Isandstone Member | include outcrops of light-gray, very fine grained, micaceous,
thin-bedded sandstone at approximate stratigraphic position
Naese coal be: f the Lee Formation.
ined, thick-
uartzose sand-
Naese Sandstone eastuard and grades
rai .d. thin-| b. led sandstone and
4 Member shale of the Hance Formation
I Sandstone, white'to very light Sy fine- to coarse-grained,
& Bee Rock qumxo ) m-“lw cro: sparsely conglom
I ee Rocl with well d quartz pohblal mostly of
H Sandstone Member inch in diamet
S
2 Tunnel coal bed
S : Lower part is medium-
'yl h ed, platybedded sand-
275- Middle pm s lig! «gr.y. vavy fine to fine- ,
Sandstone and dded to massive san: oper part conssts of
shale member D 390 .y ish-blac - i to
fine 1o thick beddad sandstons ‘and one thin
Coat Bad with Underda
<
S
T
E
5
&
Sandstone, white to very light gray, fine- to coarse-grained,
2 400- uai massive, crossbedded; conglomeraf tic with well
- rounded quartz pebbles commonly one-half to hin di-
495 ameter. Locally the member is divided into lour:on[lnm.uﬂc
Sandstone sandstone beds by beds of very fine
iemberC Grained platybeddad sandstone, ahate, coal, and underc
G: Shale, sandstone, coal, and underclay: medium-gra
coal bed : ‘3%0- lenses ni very 'me to fine-grained sandstone in lower and
26-92 o upper nd. ain by medium-gray underclay.
Sandstone and Sandstone, whll- "t vry I ray, fine- to coarse-grained,
shale member 3 vo, Croasbedaed, conglomeretic v Wl
B 128 Tounded quartz pebbles ranging mostly from one-halt to one
inch in diameter; wedges out northwest .
White Rocks 60-180 Sandstone, vcury light gray, fine- to mudlum -grained, massi
Conglomoratic sandstons lens at base ranges from 0 to 38
Sandstone Member Sonslomerstio i
Sandstone member A 40-14( Shale and siltstone, light-olive-gray to greenish-gray.
L2
3 Upper  member Sandstone, white to very light gray, fine- to medium-grained,
2 90-250 quartzose, crossbedded; mostly conglomeratic with well-
E L r tongue rounded quartz pebbles.
s of Lee Formatior
o100 Shale, ight olive-gray; locally contains thin bed of argillaceous
s —
H 165- Sandstone, very light gray to ight oliv-gray, very fine o fine-
H Lower  member grai an beddod; fow thin beds of ight-olive-
H 300 S Salo o sitatong,
&

Graphic from source map: Varilla Quadrangle
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Stratigraphic Section, bottom portion

z 2 Shale and imestone: Medium.darkgray and olive-gray shs
< 2 Upper  member 300 partly
z § Eray, ite. 1o arenite-toxtured, party argilacesus imestons.
z E
2 3
&
2 c
s §
E
; le.l(oﬂ. light-olive-gray, lutite- to arenite-textured, oolitic;
z Lower  member 250 basal ceous; few beds contain dark-gray chert
Shale, greenish-gray and grayi w beds of siltstone and
Grainger 250- very fine grained sandstor ironstone nodules in
basal 35 feet; locally includes f-wv t of Fort Payne Chert
Formation 325 (not mapped separately) at top
z
£
z Chattanooga 250- Shale, grayish-black, carbonaceous, pyritic; few thin beds of
S Shale 300 greenish-gray shale.
@
&
55
g 5 Hancock Dolomite 751 Dolomite: medim-gray, very finely
H
5 300-
] Shale, light-olive-gray; thin beds of very fine to fine-grained
z 2 Clinton  Shale 400 ndstone; contains few beds of oolitic hematite .
=
=)
=
@
-
s Clinch
z5 0-250 d
S5 Srotn shale imterbedded with Tew thin beds of s s T b
fine-grained sandston
c
s Formation 250 Shale and siltstone, grayish-red and greenish-gray, calcareous.
3
b4
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Varilla Quadrangle (digital)

The formal citation for this source.

Johnson, T. L., 2003, Spatial Database of the Varilla Quadrangle, Kentucky, Kentucky Geological
Surwey, Digitally Vectorized Geological Quadrangle DVGQ-12_190, scale 1:24,000 (GRI Source Map

ID 69707).

The abowve digital data was digitized and modified from USGS Geologic Quadrangle Map GQ-190 by the
Kentucky Geological Survey. The Kentucky Geological Survey has updated this map with current

stratigraphic classifications and geologic interpretation.

No additional information from this source map is presented here.

Wheeler Quadrangle

The formal citation for this source.

Harris, L. D., 1965, Geologic Map of the Wheeler Quadrangle, Claiborne County, Tennessee and
Lee County, Virginia: U.S. Geological Survwey, Geologic Quadrangle Map GQ-435, scale 1:24,000 (

GRI Source Map 1D 8179).

Prominent graphics and text associated with this source:

Map Legend

Contact
Dashed where approwimately located. In section
contacts are shown solid except where strictly inter-
pretive

Anticline
Approximately located crestline

10

Strike and dip of beds

D
Horizontal beds

Dryhole

Quarry

»
Abandoned quarry or open pit

Graphic from source map: Wheeler Quadrangle
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Correlation of Map Units
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Economic Geology

Limestone and dolomite of a quality suitable for crushed stone are abundant in this quadrangle. At
present, there is only one active quarry, located in the Hurricane Bridge Limestone near the west edge of
the quadrangle just north of the Louisville and Nashville Railroad. In the past, four small quarries were
opened, at various times, to supply local need for road metal. Two of these are in the lower part of the
Chepultepec Dolomite, on either side of Simmons Ridge near the center of the quadrangle. The other two
are in the Hurricane Bridge Limestone in the northern part of the quadrangle.

Probably in the period from 1890 to 1915 oolitic hematite from near the middle of the Rockwood
Formation was mined by open pit methods along Station Creek in the northwestern part of the
guadrangle. No reliable measurement of the ore bed was obtained because walls of the pits are badly
slumped. How- ever, pieces of hematite as much as six inches thick were found on the mine dumps.

In 1947 one well was drilled in the quadrangle in the exploration for oil and gas. This well, the A. A.
Richardson No. 1, is located about one mile southeast of Bacchus along Blair Creek in the southern part
of the quadrangle. After having drilled about 1100 feet, the operators experienced financial difficulty and
the well was abandoned. The well collared near the base of the Chepultepec Dolomite, apparently
penetrating the entire Copper Ridge Dolomite and bottomed in the upper dolomite member of the
Maynardville Formation.

Text from source map: Wheeler Quadrangle
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Stratigraphic Section, top portion
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Stratigraphic Section, bottom portion

Limestone: Lower half medium light-gray, locally partly silici-
fied, coquinoid limestone 2-inch wavy beds; upper half
interbedded medium dark-gray calcilutite in thin platy beds
and medium-gray coquinoid limestone in thin wavy beds.
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ay limestone; middle part olive-
gray calcilutite, locally with olive-black chert nodules. Two
thick greenish-gray bentonite beds in upper part—one at
base and the other about 15 feet from the top.

Limestone, olive-gray calcilutite in even beds, somewhat lam-
inated from 1 inch to 1 foot thick, unit of argillaceous yel-
lowish-gray calcilutite near middle; few olive-black chert
nodules throughout, locally abundant in upper part.

Limestone, vellowish-gray, argillaceous with some interbedded
olive-gray calcilutite, especially prominent in middle part.

Limestone: Lower one-third interbedded light-olive-gray cal-
cilutite in thin even beds and olive-gray to olive-black cal-
carenite in thin wavy beds; upper part olive-gray calcilutite
with some interbedded olive-gray calcarenite, all in thin even
to slightly wavy beds. Few nodules of olive-black chert in
lower and upper parts.

Limestone: Alternating units of light-olive-gray thin-bedded
grayish-red argi ilutite and
gray thick-bedded Beds in thin-bedded units are
planar 1-6 inches thick, beds in thick-bedded units are
planar 1-4 feet thick.

Limestone, olive-gray calcarenite and light-olive-gray cal-
carenite interbedded; locally at base as much as 35 feet of
fine- to coarse-calcarenite derived from erosion of Rob
Camp Limestone. Olive-black chert nodules ghout,
but are more abundant in upper part

Limestone, light-olive-gray, massive bedded calcilutite.
Range of thickness caused by differential erosion prior to
deposition of the Martin Creek Limestone.

Limestone: Olive-gray calcilutite and yellowish-gray argil-
laceous calcilutite interbedded:; olive-black chert nodules
abundant.

Limestone and dolomite: Argillaceous conglomeratic grayish-
red or yellowish-gray dolomite at base, grades upward from
interbedded very light-gray shale and light-olive-gay cal-
cilutite to I ay o mate-
rial composed of chert and dolomite fragments derived
from erosion of Newala Dolomite.

Dolomite, light-olive-gray, very-finely to finely crystalline in
even beds 3 inches to 1 foot thick; chert nodules and
masses throughout, locally abundant

Dolomite, light-gray, coarsely crystalline dolomite in massive
beds up to 4 feet thick; abundant irregular masses and nod-
ules of white-weathering chert.

Dolomite, light-olive-gray, very-finely to finely crystalline, con-
tains abundant white-weathering chert nodules and masses
in lower and middle parts.

Dolomite and dolomitic sandstone: Light-olive-gray or medium-
light-gray very finely to medium crystalline dolomite wittr
interbeds of fine dolomitic sandstone; some chert nodules
and masses throughout, but most abundant in middle and
upper parts.

Dolomite, olive-brownish-gray very-finely to medium crystal-
line dolomite; olive-black, fine to medium oolitic chert
throughout, but is more abundant near top.

*As used by Swingle, G. D., 1964. Elevation of the Chickamauga
Limestone to Group status in East Tennessee (abstract)
Tenn. Acad. Sci., Jour., vol 39, no 2., p 66.
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GRI Digital Data Credits

This document was developed and completed by Eli Crocker and Jim Chappell (Colorado State
University) for the NPS Geologic Resources Division (GRD) Geologic Resources Inventory (GRI)
Program. Quality control of this document by Jim Chappell and Stephanie O'Meara (Colorado State
University).

The information in this document was compiled from GRI source maps, and is intended to accompany
the digital geologic-GIS maps and other digital data for Cumbeland Gap National Historical Park,
Kentucky, Tennessee and Virginia (CUGA) developed by Jim Chappell; Shea Slonkosky; Stephanie
O'Meara and Heather I. Stanton (Colorado State University) (see the GRI Digital Maps and Source Map
Citations section of this document for all sources used by the GRI in the completion of this document
and related GRI digital geologic-GIS maps).

GRiI finalization by Jim Chappell (Colorado State University).

GRI program coordination and scoping provided by Bruce Heise, Jason Kenworthy and Tim Connors
(NPS GRD, Lakewood, Colorado).
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