U.S. Department of the Interior

National Park Service

Natural Resource Stewardship and Science Directorate
Geologic Resources Division

Chickamauga & Chattanooga National
Military Park

GRI Ancillary Map Information Document

Produced to accompany the Geologic Resources Inventory (GRI) Digital Geologic
Data for Chickamauga & Chattanooga National Military Park

chch_geology.pdf

Version: 6/6/2017




I Chickamauga & Chattanooga National Military Park

Geologic Resources Inventory Ancillary Map
Information Document for Chickamauga &
Chattanooga National Military Park

Table of Contents

Geologic Resources Inventory Map DOCUMENT........iiiuiiiiiiiii i 1

About the NPS Geologic Resources Inventory Program........ccoceeiieiiieiiieiiie e e 3

GRI Digital Maps and Source Map CitatioNS......c.uiiiiiiiii e e 5
INAEX VP, ettt b et et

Map Unit List

MaP UNIt DESCIIPTIONS. ...ttt et et e e e e e e 9
Qal - Alluvial DEPOSIES (QUEALEINAIY) . .....eieiuteiitit ettt ettt ettt e ettt ettt sbe e e esb e e e bt e e abe e e aabeeabeeeabeeeasbeeeabeeebeeeanneeabeeenbeeenes 9
PNNn - New ton Sandstone (LOW er PENNSYIVANIAN)..........oiiiiiiiiiiiie ettt e e e sane e
PNw - Whitw ell Shale (Low er Pennsylvanian)........
PNs - Sew anee Conglomerate (Low er Pennsylvanian)
PNsp - Signal Point Shale (LOw er PENNSYIVANIAN) ..........ooiiiiiiiiiiiie ettt seee e
PNw p - Warren Point Sandstone (LOwW er PENNSYIVANIAN)..........ooiiiiiiiiiiee ettt 10
PNrm - Raccoon Mountain Formation (LOW er PENNSYIVANIAN) ........coiiiiiiiiiiiieiiie e 10
Mp - Pennington Formation (Upper MISSISSIPPIAN).......ccuuteiiiiiiiieiiee ittt ettt et st e e nnee e saneeseee e 11
Mb - Bangor Limestone (Upper MISSISSIPPIAN) ......coouutiiuuieiiie ittt ettt ettt e sabe et e e nnn e e saneeseeeeas 12
Mbh - Bangor Limestone and Hartselle Formation (Upper MiSSISSIPPIAN)........cciuriiiiiiriieiiie et 12
Mh - Hartselle Formation (Upper MISSISSIPPIAN)........uteiuuteiiieiiiee it atie ettt ettt et e ssbe e e saneesaneesnneeeas
Mm - Monteagle Limestone (Upper Mississippian)...
Msl - St. Louis Limestone (Upper MISSISSIPIPIAN) ....c.veeruuteiiieaiiee ittt ettt ettt ettt e e sibeessbe e e snneesaneesnneeeas
Mw - Warsaw Limestone (Upper MISSISSIPPIAN). ... ..eeiuuteiiieiiiie ittt ettt e et e e snn e e saneesnee e
Mfp - Fort Payne Chert (LOW €r MISSISSIPPIAN)......coiuutiiuiieiiie ettt ettt et e et e e nne e e sabeesneeeeas
MDc - Chattanooga Shale (Low er Mississippian and Upper DEVONIAN ).........coiuiiiiiieriieiiie e seee e 14
Sr - Rockw ood Formation (Middle and LOW € SIUFIAN)..........ooiuiiiiiiaiie it
Os - Sequatchie Formation (UpPer OrdOVICIAN)...........etiiueteriieiiie ettt ettt ettt rbe et e b sbe e sie e s ne e e nneeesnnees

Och - Chickamauga Supergroup (Upper and Middle Ordovician)....
Ona - Nashville Group, undivided (Upper and Middle Ordovician)

Ocy - Catheys Formation (Upper and Middle OrdoViCian)............cooueeiuieiiieeniee e
Ocycn- Catheys Formation and Cannon Limestone, undivided (Upper and Middle Ordovician)................. 16
Ocn - Cannon Limestone (Middle OFdOVICIAN).........couuiiiiieiiieiiiee et 16
Ocnhsr - Cannon Limestone, Hermitage Formation and Stones River Group, undivided (Middle
OFAOVICIAN) .ttt bbb bbbt b bttt b e bt b e bt e bt e bt e bt e st e b et e nbesb e st et e et e ebe e 16
Oh - Hermitage Formation (Middle OrdoViCian)...........c.cciiiiiiiiiieieieie st 17
Osr - Stones River Group, undivided (Middle OrdoViCIan)...............ccoeeee et ee e eeeee e eeeeeeeeeeseeeaeeeens 17
Oca - Carters Limestone (Middle OrdOViICIaN)............coiiiiiriiriiieieieie sttt 17
Olb - Lebanon Limestone (Middle OFdOVICIAN) .........cccoiiiririiiiieieeie sttt 18
Or - Ridley Limestone (Middle OrdOVICIAN)..........cciieiiiiiiiiiieieeee e 18
Om - Murfreesboro Limestone (Middle OrdoViICIan) ...........cceueieieieiiiiiiise e 18
Ops - Pond Spring Formation (Middle OrdOViCIAN)...........cuiiririiieieieie st 18
OCK - Knox Group, undivided (Ordovician and Cambrian).............ccoereriririnieieieieeie e 18
On - New ala Formation (LOW €r OrdOVICIAN) ................cceiiviveriiiicieteee ettt 19
Oma - Mascot Dolomite (LOW €r OFAOVICIAN)........ccciiriiiiiiiiieiee ettt 19
Ok - Kingsport Formation (LOW €r OFdOVICIBN).........cceoiiiiiriiieieieete sttt 19
Olv - Longview Dolomite (LOW €r OrdOVICIaN).................ceveviueriiiieieteieeieteiee ettt 19

2017 NPS Geologic Resources Inventory Program



Oc - Chepultepec Dolomite (LOW €r OrdOVICIBN).............c.eiuiiee ittt eee e 20

Ccr - Copper Ridge Dolomite (Upper Cambrian)...............ccoureeeiririeeenneeeeseseeneseseese e eeseesessenesesees 20

Ccu - Conasauga Group, undivided (Upper and Middle Cambri@in) ...........cceeieierieeiiieereeeseee e 20

Cmn - Maynardville Limestone (Upper CambIian)..............cc.oioueiee ettt eee e 20

Cr - Rome Formation (LOW €F CaMDIIAN).......coiuitiiitieiiie ettt ettt ettt et e be e e sbe e e b e e e sbe e e san e e ebe e e abeeeannees 21
(€1=T o] Koo [Tl @ fo 11T T =T o 11 0] 1< TP 22
(O TR =Tox 1o 1 PSP STPTSPP 22

(O TSRS =Tox i o 2 B USROS PP 22

(O TS =Tox i o] [ Ot PP P P SPPR 22

(O TSRS T=Tox i o s 1 I PSPPSR 23
Mineral RESOUICES SUMMATY REP OIS, . iuu ittt eei ettt e e e e e e e e e e e e e e eaaeenaes 24
Chattanooga Mineral RESOUICES SUMIMAIY........ccutiuiitirieiireeieeste et e sttt sb e ettt e aee e e sae et e e sae et e e sbe e beenbeebeesnesaneaanes 24

East Chattanooga Mineral RESOUICES SUITIMIAIY.........cciuuirieeriierieeiteeite et ettt sie e st e bt et et e b e eseesanesieesanesbeenaeenne 24

GRI Ancillary Source Map INfOrmation...........ooveuiiiiii e 25
Fort Oglethorpe and Half of Hooker and East Ridge QUadrangles .............coiueeiiiiiiiieiiie et 25
StratigraphiC COUMN... ...ttt ettt b et ettt e s e et et e s e e seesese et esene e eeee 25

T T30 PSR PSRTST 26

TECTONIC MAPD.........ouiuiiieeiiie ettt sttt s et e et e st et et e st e e e e s e e s e e b e st e b e s e st s et e s e e esea et entaeesese e ssesennneas 26

SHUCIUIAI DALAL.........cuiuiiiciiiieeeee ettt ettt ettt e se et et e et et e s e se s et etenese et es e et esese e seebesene et esene e neee 27

L 1] €= o TSRS 28
RETEIENCES ...ttt ettt et e et e sttt e b e st e et e s e s e s e e e s enene et et e st nsesene e s enenin 28
Chattanooga Quadrangle... e 29
StratigraphiC COUMN... ...ttt ettt et a et e st et es e et et ese e seebese et esene e seee 30

T T30 PSR PSRTST 31

East Chattan00ga QUAAIANGIE. ........cciuii ittt ettt et e tb e e s et e e et e e e beeesabeesateeebbeesabeesmbeeeabbeesnbeeanneanan 31
StratigraphiC COUMN... ...ttt ettt et a et e st et es e et et ese e seebese et esene e seee 32

2017 NPS Geologic Resources Inventory Program



CHCH GRI Ancillary Map Information Document

Geologic Resources Inventory Map Document

Chickamauga & Chattanooga
National Military Park,
Georgia and Tennessee

Document to Accompany
Digital Geologic-GIS Data

chch_geology.pdf
Version: 6/6/2017

This document has been developed to accompany the digital geologic-GIS data dewveloped by the
Geologic Resources Inventory (GRI) program for Chickamauga & Chattanooga National Military Park,
Georgia and Tennessee (CHCH).

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 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.

A.) Index Map - An index map showing the quadrangles and sources maps used in the GRI Digital-
GIS data.

3) Map Unit Listing — 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
abbreviation.
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6) Mineral Resources Summary Reports — Reports that contain additional information pertaining to
Mine Point Features (MIN) and Mine Area Features (MAF) present in the GRI digital geologic-GIS
data.

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

8) 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 Service
1201 Oak Ridge Drive, Suite 200

Fort Collins, CO 80525

phone: (970) 491-6655

fax: (970) 225-3597

e-mail: stephanie.omeara@colostate.edu
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About the NPS Geologic Resources Inventory Program
Background

Recognizing the interrelationships between the physical (geology, air, and water) and biological (plants
and animals) components of the earth is \ital to understanding, managing, and protecting natural
resources. The Geologic Resources Inventory (GRI) helps make this connection by providing information
on the role of geology and geologic resource management in parks.

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 Geologic Resources Inventory aims to raise awareness of geology and the role it plays in the
environment, and to provide natural resource managers and staff, park planners, interpreters,
researchers, and other NPS personnel with information that can help them make informed management
decisions.

The GRI team, working closely with the Colorado State University (CSU) Department of Geosciences
and a variety of other partners, provides more than 270 parks with a geologic scoping meeting, digital
geologic-GIS map data, and a park-specific geologic report.

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: http://science.nature.nps.govim/inventory/geology/
GeologyGlSDataModel.cfm

Geologic Reports: Park-specific geologic reports identify geologic resource management issues as
well as features and processes that are important to park ecosystems. In addition, these reports present
a brief geologic history of the park and address specific properties of geologic units present in the park.

For a complete listing of Geologic Resource Inventory products and direct links to the download site visit
the GRI publications webpage http://www.nature.nps.gov/geology/inventory/gre_publications.cfm

GRI geologic-GIS data is also available online at the NPS Data Store Search Application: http://irma.
nps.gov/App/Reference/Search. To find GRI data for a specific park or parks select the appropriate park
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(s), enter “GRI" as a Search Text term, and then select the Search Button.

For more information about the Geologic Resources Inventory Program \isit the GRI webpage: http://
www. nature.nps.gov/geology/inventory, or contact:

Bruce Heise

Inventory Coordinator

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

Denver, CO 80225-0287

phone: (303) 969-2017

fax: (303) 987-6792

email: Bruce_Heise@nps.gov

The Geologic Resources Inventory (GRI) program is funded by the National Park Senice (NPS) Inventory
and Monitoring (I&M) Division.
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GRI Digital Maps and Source Map Citations

The GRI digital geologic-GIS maps for Chickamauga & Chattanooga National Military Park, Georgia and
Tennessee (CHCH). Source maps, and how these maps were used by the GRI, are presented with each
GRI digital geologic-GIS map.

Digital Geologic-GIS Map of Chickamauga & Chattanooga National Military Park and Vicinity,
Georgia and Tennessee (GRI MapCode CHCH)

Source maps for this compiled park extent and vicinity map include all source maps listed with each
component map (see maps below), as well as the following source map.

Coker, A.E., year unknown, Geologic Map of the Wauhatchie Quadrangle, Tennessee: Tennessee
Division of Geology, Geologic Quadrangle Map, 105-SW, unpublished mylar, scale 1:24,000. (GRI
Source Map ID 76095). - Only the southeastern 2.5' by 2.5' extent of the map was used, however, all
geologic features within this extent were captured.

Digital Geologic-GIS Map of the Fort Oglethorpe Quadrangle and parts of the Hooker and East
Ridge Quadrangles, Georgia and Tennessee (GRI MapCode FOHE)

Scruggs, P. Levader, Wunderlich, Andrew L. and Hatcher, Robert D. Jr., 2013, Detailed Geologic Maps
of the Chickamauga and Chattanooga National Military Park and Surrounding Area: Fort Oglethorpe 7.5’
Quadrangle and Half of Hooker and East Ridge 7.5’ Quadrangles: University of Tennessee, Tectonics
and Structural Geology Research Group, scale 1:24,000. (Geologic Map of Fort Oglethorpe and Half of
Hooker and East Ridge Quadrangles) (GRI Source Map ID 76088). - The full extent of the source map
was used and all geologic features were captured.

Digital Geologic-GIS Map of the Chattanooga Quadrangle, Tennessee (GRI MapCode CHOO)

Finlayson, C.P., Barnes, R.H., Colvin, J.M., Jr., and Luther, E.T., 1966, Geologic Map and Mineral
Resources Summary of the Chattanooga Quadrangle (Including the Tennessee portion of the Fort
Oglethorpe Quadrangle), Georgia-Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map
105 SE (Blackline Copy Only), scale 1:24,000. (Geologic Map of Chattanooga Quadrangle) (GRI Source
Map 1D 68253). - All geologic features were captured within the Chattanooga Quadrangle extent however
Mine Point Features (MIN) and Mine Area Features (MAF) were also captured within the Tennessee
portion of the Fort Oglethorpe Quadrangle.

Digital Geologic-GIS Map of the East Chattanooga Quadrangle, Tennessee (GRI MapCode
EACH)

Wilson, R.L., 1989, Geologic Map and Mineral Resources Summary of the East Chattanooga
Quadrangle: Tennessee Division of Geology, Geologic Quadrangle Map 112 SW, scale 1:24,000. (

Geologic Map of East Chattanooga Quadrangle) (GRI Source Map ID 68296). - All geologic features
were captured within the East Chattanooga Quadrangle extent.

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

2017 NPS Geologic Resources Inventory Program



CHCH GRI Ancillary Map Information Document 6

Index Map

The following index map displays 7.5' quadrangle extents and the Chickamauga and Chattanooga
National Military Park (CHCH) boundary in dark green (as of January, 2017). The purple boundary
represents the extent of GRI mapping.
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Map Unit List

The geologic units present in the digital geologic-GIS data produced for Chickamauga & Chattanooga
National Military Park, Georgia and Tennessee (CHCH) are listed below. Units are listed with their
assigned unit symbol and unit name (e.g., Qal - Alluvial Deposits). Units are listed from youngest to
oldest. No description for water is provided. Information about each geologic unit is also presented in the
GRI Geologic Unit Information (CHCHUNIT) table included with the GRI geology-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, hames and/or ages differed. In this
case a single unit symbol and name, and the unit's now recognized age, was adopted. Unit symbols,
names and/or ages in a unit descriptions, or on a correlation of map units or other source map figure
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
Qal - Alluvial Deposits

Paleozoic Era

Pennsylvanian Period

PNn - Newton Sandstone

PNw - Whitwell Shale

PNs - Sewanee Conglomerate

PNsp - Signal Point Shale

PNwp - Warren Point Sandstone
PNrm - Raccoon Mountain Formation

Mississippian Period

Mp - Pennington Formation

Mb - Bangor Limestone

Mbh - Bangor Limestone and Hartselle Formation
Mh - Hartselle Formation

Mm - Monteagle Limestone

Msl - St. Louis Limestone

Mw - Warsaw Limestone

Mfp - Fort Payne Chert

Mississippian and Devonian Period
MDc - Chattanooga Shale

Silurian Period
Sr - Rockwood Formation

Ordovician Period
Os - Sequatchie Formation
Och - Chickamauga Supergroup, undifferentiated
Ona - Nashville Group, undivided
Ocy - Catheys Formation
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QOcycn - Catheys Formation and Cannon Limestone, undivided
Ocn - Cannon Limestone
QOcnhsr - Cannon Limestone, Hermitage Formation and Stones River Group, undivided
Oh - Hermitage Formation
Stones River Group, undivided
ca - Carters Limestone
Ib - Lebanon Limestone
Or - Ridley Limestone
Om - Murfreesboro Limestone
Ops - Pond Spring Formation
OCK - Knox Group, undivided
On - Newala Formation
Oma - Mascot Dolomite
Ok - Kingsport Formation
Olv - Longview Dolomite
QOc - Chepultepec Dolomite

Osr

O

o

Cambrian Period
Ccr - Copper Ridge Dolomite
Ccu - Conasauga Group, undivided
Cmn - Maynardville Limestone
Cr* - Rome Formation

*Unit Cr shown only in cross section.
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Map Unit Descriptions

Descriptions of all geologic map units, generally listed from youngest to oldest, are presented below.

Qal - Alluvial Deposits (Quaternary)

Qal - Alluvial Deposits (Quaternary)

Clay, silt, sand, and grawel, reddish- to yellowish-brown, unconsolidated and poorly sorted; contains
subangular to subrounded pebbles of chert, quartz, and quartzite. Mapped only in flood plains. Older
fluvial deposits abowve the level of the present flood plain occur locally, too discontinuous to map. (GRI
Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge
Quadrangles).

Qal - Alluvial Deposits (Quaternary)

Clay, silt, sand, and grawel, reddish- to yellowish-brown, unconsolidated and poorly sorted; contains
subangular to subrounded pebbles of chert, quartz, and quartzite. Mapped only in flood plains of
Tennessee River and South Chickamauga Creek. Older fluvial deposits abowve the level of the present
flood plain occur locally, too discontinuous to map. (GRI Source Map ID 68296) (Geologic Map of East

Chattanooga Quadrangle).

PNn - Newton Sandstone (Lower Pennsylvanian)

Sandstone, pale-pink, very light-gray, or yellowish-brown, fine- to coarse-grained with quartz pebbles
locally, thin- to thick-bedded, crossbedded in part, micaceous, well-cemented. (GRI Source Map 1D

76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

PNw - Whitwell Shale (Lower Pennsylvanian)

PNw - Whitwell Shale (Lower Pennsylvanian)
Shale and silty shale, gray, weathers brown and buff; interlayered with siltstone and fine-grained
lenticular, thin-bedded sandstones; lenses up to five feet thick; sandy toward base. (GRI Source Map ID

76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Pw - Whitwell Shale (Pennsylvanian)
Shale, silty, light-brown to dark-gray, with minor clay shale, carbonaceous shale, sandy shale, and
sandstone. Approximately 40 feet preserved, along Georgia State line on Lookout Mountain. (GRI

Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

PNs - Sewanee Conglomerate (Lower Pennsylvanian)

PNs - Sewanee Conglomerate (Lower Pennsylvanian)

Sandstone, fine- to coarse-grained, feldspathic, pink-weathering; generally thin-bedded, but massive in
part; planar cross-bedding common and well dewveloped; conglomeratic at base, in part; some
interlayered shale and siltstone, particularly near base. (GRI Source Map ID 76088) (Geologic Map of

Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ps - Sewanee Conglomerate (Pennsylvanian)
Conglomerate and sandstone, yellowish-gray to pale yellowish-brown, with numerous quartz pebbles as
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much as 1 inch long; sandstone is medium-grained, crossbedded. Thickness 80 to 200 feet. (GRI

Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

PNsp - Signal Point Shale (Lower Pennsylvanian)

PNsp - Signal Point Shale (Lower Pennsylvanian)

Shale, silty shale and thin-bedded sandstone, interlayered; flaser bedding; dark-gray, weathered buff. (
GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge
Quadrangles).

Psp - Signal Point Shale (Pennsylvanian)
Shale, yellowish-brown to medium dark-gray, primarily silty, with minor clay shale, carbonaceous shale,
and sandy shale, locally contains thin coal seams. Thickness 55 to 140 feet. (GRI Source Map ID 68253

) (Geoalogic Map of Chattanooga Quadrangle).

Psp - Signal Point Shale (Lower Pennsylvanian)

Shale, silty or argillaceous, and siltstone, greenish-gray or olive-gray when fresh, weathers to yellowish-
brown, very fine- to fine-grained, thin- to thick-bedded; Wilder coal occurs about the middle of the
formation in the northern portion of the quadrangle. Thickness 100 to 200 feet. (GRI Source Map ID

76095) (Geologic Map of Wauhatchie Quadrangle).

PNwp - Warren Point Sandstone (Lower Pennsylvanian)

PNwp - Warren Point Sandstone (Lower Pennsylvanian)
Sandstone, fine- to coarse-grained, conglomeratic in part, with conglomerate lenses, massiwe,
feldspathic in part; uneven base, with channeling into underlying siltstones and shale; thin lenticular

coals near base. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and
East Ridge Quadrangles).

Pwp - Warren Point Sandstone (Pennsylvanian)

Sandstone and conglomerate, light brownish-gray to moderate brown; sandstone is fine- to medium-
grained, thin- to thick-bedded, crossbedded in part, with lenses of quartz pebbles as much as 1 inch
long. Shaly zone, less than 10 feet thick, locally present near middle. Thickness about 300 feet. (GRI

Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

Pwp - Warren Point Sandstone (Lower Pennsylvanian)

Sandstone, conglomeratic sandstone, and conglomerate, greenish- to brownish-gray and pale- to
yellowish-orange; upper portion generally consists of sandstone, fine- to medium-grained, silty, thin- to
medium-bedded, and cross-bedded in part; a shale and clay zone, with plant fossils and coal, dark- to
greenish-gray, in places up to 10 feet in thickness occurs about the middle, and lower portion is
sandstone, medium- to very coarse-grained, or conglomeratic, slightly carbonaceous, medium-bedded to
massive, crossbedded in part. Thickness 200 to 300 feet. (GRI Source Map ID 76095) (Geologic Map of

Wauhatchie Quadrangle).

PNrm - Raccoon Mountain Formation (Lower Pennsylvanian)

PNrm - Raccoon Mountain Formation (Lower Pennsylvanian)
Shale, silty shale, and siltstone, gray, thinObedded with siderite nodules; flaser bedding and cross-
bedding are common. Contains abundant plant fossil debris; weathers buff to yellow-brown; contains
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lenticular sandstones. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker
and East Ridge Quadrangles).

Pra - Raccoon Mountain Formation (Pennsylvanian)
Shale, silty, olive or light-brown to dark-gray, with minor sandstone and local thin coal seams. Thickness

80 to 160 feet. (GRI Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

Prm - Raccoon Mountain Formation (Lower Pennsylvanian)

Shale, silty or argillaceous, and siltstone, greenish-gray or olive gray when fresh, weathers to yellowish-
orange or yellowish-brown, interbedded with sandstone, light-gray when fresh, weathers to grayish-
orange, yellowish-orange or yellowish-brown, very fine- to fine-grained, thin-to thick-bedded. Bon Air coal
and associated fireclay occur near the top and lower Bon Air coal with associated fireclays occur about
30 to 100 feet below the Bon Air seam in the southern portion of the quadrangle. Thickness 160 to 300

feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Mp - Pennington Formation (Upper Mississippian)

Mp- Pennington Formation (Upper Mississippian)

Shale, argillaceous, olive-gray and typically variegated red and green. Sandstone, greenish-gray to
grayish- orange, fine- to medium-grained, thin- to thick-bedded, occur chiefly in upper part; locally, on
Lookout Mountain, one of these sandstones is as much as 60 feet thick and contains small, scattered
quartz pebbles. Limestone, light olive-gray to ducky yellowish-brown, fine- to medium-grained, thin- to
thick- and even-bedded, mostly fossil-fragmental with some oolitic zones' some beds are dolomitic' as
much as 50 feet of limestone present near base of formation, underlain by persistent greenish-gray shale
as much as 20 feet thick. Total thickness of formation approximately 400 to 500 feet. Contact with
overlying Raccoon Mountain Formation is gradational. (GRI Source Map ID 76088) (Geologic Map of Fort

QOglethorpe and Half of Hooker and East Ridge Quadrangles).

Mp - Pennington Formation (Mississippian)

Shale, argillaceous, olive-gray and typically variegated red and green. Sandstones, greenish-gray to
grayish-orange, fine- to medium-grained, thin- to thick-bedded, occur chiefly in upper part; locally, on
Lookout Mountain, one of these sandstones is as much as 60 feet thick and contains small, scattered
quartz pebbles. Limestone light olive-gray to dusky yellowish-brown, fine- to medium-grained, thin- to
thick- and even-bedded, mostly fossil-fragmental with some oolitic zones; some beds are dolomitic; as
much as 50 feet of limestone present near base of formation, underlain by persistent greenish-gray shale
as much as 20 feet thick. Total thickness of formation approximately 400 to 500 feet. (The Pennington-
Raccoon Mountain contact is gradational.). (GRI Source Map ID 68253) (Geologic Map of Chattanooga

Quadrangle).

Mp - Pennington Formation (Upper Mississippian)

Shale, siltstone, sandstone, limestone and dolomite; shale is argillaceous, in part calcareous, olive-gray,
variegated red and green. Sandstones and siltstones are yellowish-gray, orange-gray, or light olive-gray,
very fine- to fine-grained, in part irregularly bedded or crossbedded; sandstone near middle of formation is
about 20 feet thick with arenaceous limestone at base. Limestone near upper part of formation is
medium-dark-gray, very fine- to medium crystalline, thick-bedded with abundant fossil fragments in
places. Dolomite and limestone beds in lower part of formation are light-gray to dark-greenish-gray, very
finely crystalline and thick-bedded. Thickness 280 to 500 feet. (The Pennington-Raccoon Mountain

contact is gradational.). (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).
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Mb - Bangor Limestone (Upper Mississippian)

Limestone, light olive-gray to brownish-black, fine- to medium-grained, thin- to medium and even bedded,
fossil-fragmental with some oolitic zones, locally has petroliferous odor when broken, some beds
dolomitic, stylolites common, partings and very thin beds of greenish-gray to gray shale may be present.

Thickness 180 to 200 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Mbh - Bangor Limestone and Hartselle Formation (Upper Mississippian)

Mbh - Bangor Limestone and Hartselle Formation (Upper Mississippian)

These units were mapped as a single unit. Bangor Limestone: Limestone, light olive-gray to brownish-
black, fine- to medium-grained, thin- to medium- and even-bedded, fossil-fragmental with some oolitic
zones, locally has petroliferous odor when broken, some beds dolomitic, stylolites common, partings
and very thin beds of greenish-gray to gray shale may be present. Hartselle Formation: Sandstone,
light-gray to brownish-gray, fine-grained, thin- to medium-bedded; interbedded zones of pale-red and
light-green fossiliferous shale at the top. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe

and Half of Hooker and East Ridge Quadrangles).

Mb - Bangor Limestone and Hartselle Formation (Mississippian)

Bangor Limestone: Limestone, light olive-gray to brownish-black, fine- to medium-grained, thin- to
medium- and even-bedded, fossil-fragmental with some oolitic zones, locally has petroliferous odor when
broken, some beds dolomitic, stylolites common, partings and very thin beds of greenish-gray to gray
shale may be present. Thickness approximately 200 to 400 feet. Hartselle Formation: Shale, olive,
fissile to thinly laminated, commonly very fossiliferous; sandstone, fine-grained, olive-gray, thin- to
medium-bedded, in part crossbedded, in some areas has calcareous matrix; limestones are interbedded
with shale and are pale yellowish-brown to olive-gray, fine- to medium-grained, fossil-fragmental, some
zones oolitic, stylolites common. Formation thickness 0 to approximately 40 feet. (GRI Source Map ID

68253) (Geologic Map of Chattanooga Quadrangle).

Mh - Hartselle Formation (Upper Mississippian)

Shale, olive, fissile to thinly laminated, commonly very fossiliferous; sandstone, fine-grained, olive-gray,
thin- to medium-bedded, in part crossbedded, in some areas has calcareous matrix; limestone,
interbedded with shale and are pale yellowish- brown to olive-gray, fine- to medium-grained, fossil-
fragmental, some zones oolitic, stylolites common. Thickness 150 to 200 feet . In places the Hartselle-
Galiconda break occurs (Mhg), sandstone, medium- to fine-grained, yellowish- to light-brown. Thickness

0 to 20 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Mm - Monteagle Limestone (Upper Mississippian)

Mm - Monteagle Limestone (Upper Mississippian)

Limestone, light olive-gray to dusky yellowish-brown, cryptocrystalline and very fine-grained to coarse-
grained and crystalline, thin- to very thick-bedded, commonly cross-bedded, stylolitic; many beds oolitic
with very high percentage of calcium carbonate, many fossil-fragmental, some dolomitic; locally has
petroliferous odor when broken; partings and very thin beds of greenish-gray to gray shale present in
places; locally cherty, particularly near base. (GRI Source Map ID 76088) (Geologic Map of Fort

Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Mm - Monteagle Limestone (Mississippian)
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Limestone, light olive-gray to dusky yellowish-brown, cryptocrystalline and very fine-grained to coarse-
grained and crystalline, thin- to very thick-bedded, commonly crossbedded, stylolitic; many beds oolitic
with very high percentage of calcium carbonate, many fossil-fragmental, some dolomitic; locally has
petroliferous odor when broken; partings and very thin beds of greenish-gray to gray shale present in
places; locally cherty, particularly near base. Formation thickness approximately 200 to 300 feet. (GRI

Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

Mm- Monteagle Limestone (Upper Mississippian)

Limestone, light olive-gray to dusky yellowish-brown, cryptocrystalline, thin- to very thick-bedded,
commonly cross-bedded, stylolitic; many beds oolitic with very high percentage of calcium carbonate,
many fossil-fragmental, some dolomitic; locally has petroliferous odor when broken; partings and very
thin beds of greenish-gray to gray shale present in places; locally cherty, particularly near base.
Formation thickness approximately 200 to 300 feet. (GRI Source Map ID 76095) (Geologic Map of

Wauhatchie Quadrangle).

Msl - St. Louis Limestone (Upper Mississippian)

Msl - St. Louis Limestone (Upper Mississippian)

Limestone, olive-gray to dark-gray, fine- to medium- grained, thin to medium- and even-bedded; much
chert present, generally as nodular "cannon-balls" as much as 4 inches in diameter; some beds fossil-
fragmental, some dolomitic; locally has petroliferous odor when broken. (GRI Source Map ID 76088) (

Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Msl - St. Louis Limestone (Mississippian)

Limestone, olive-gray to dark-gray, fine- to medium-grained, thin- to medium- and even-bedded; much
chert present, generally as nodular "cannon-balls" as much as 4 inches in diameter; some beds fossil-
fragmental, some dolomitic; locally has petroliferous odor when broken. Formation thickness

approximately 40 to 100 feet. (GRI Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

Msl - St. Louis Limestone (Upper Mississippian)

Limestone, olive-gray to dark-gray, fine- to medium-grained, thin- to medium- and even-bedded; much
chert present, generally as nodular "cannon-balls" as much as 4 inches in diameter; some beds fossil-
fragmental, some dolomitic; locally has petroliferous odor when broken. Formation thickness

approximately 40 to 100 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Mw - Warsaw Limestone (Upper Mississippian)

Mw - Warsaw Limestone (Upper Mississippian)
Limestone, olive-gray to dark-gray, fine- to coarse-grained, thin- to thick-bedded, crossbedded in part,
most beds fossil-fragmental, some dolomitic; locally has petroliferous odor when broken. (GRI Source

Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Mw - Warsaw Limestone (Mississippian)

Limestone, olive-gray to dark-gray, fine- to coarse-grained, thin- to thick-bedded, crossbedded in part,
most beds fossil-fragmental, partings and very thin beds of gray shale locally present. Formation
thickness approximately 40 to 100 feet. (GRI Source Map ID 68253) (Geologic Map of Chattanooga

Quadrangle).

Mw- Warsaw Limestone (Upper Mississippian)
Limestone, olive-gray to dark-gray, fine- to coarse-grained, thin- to thick-bedded, crossbedded in part,
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most beds fossil fragmental, partings and very thin beds of gray shale locally present. Formation
thickness approximately 40 to 100 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie

Quadrangle).

Mfp - Fort Payne Chert (Lower Mississippian)

Mfp - Fort Payne Formation (Lower Mississippian)
Limestone and dolomite, highly siliceous, gray, fine- to coarse-grained, weathers to thick chert ledges.
Thin pale green shale (Maury Shale) at base. (GRI Source Map ID 76088) (Geologic Map of Fort

QOglethorpe and Half of Hooker and East Ridge Quadrangles).

Mfp - Fort Payne Chert (Mississippian)
Limestone and dolomite, highly siliceous, gray, fine- to coarse-grained, weathers to thick chert ledges.
Thin pale-green shale (Maury Shale) at base. Thickness 90 to 200 feet. (GRI Source Map ID 68253) (

Geologic Map of Chattanooga Quadrangle).

Mfp - Fort Payne Chert (Lower Mississippian)
Limestone and dolomite, highly siliceous, gray, fine-to coarse-grained, weathers to thick chert ledges.
Thin pale-green shale (Maury Shale) at base. Thickness 90 to 200 feet. (GRI Source Map ID 76095) (

Geologic Map of Wauhatchie Quadrangle).

MDc - Chattanooga Shale (Lower Mississippian and Upper Devonian )

MDc - Chattanooga Shale (Lower Mississippian and Upper Devonian)
Shale, bituminous, brownish-black (weathers yellowish-orange to brown), fissile. (GRI Source Map ID

76088) (Geoalogic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

MDc - Chattanooga Shale (Devonian and Mississippian)
Shale, bituminous, brownish-black (weathers yellowish-orange to brown), fissile. Thickness about 20

feet. (GRI Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

MDc - Chattanooga Shale (Lower Mississippian and Upper Devonian)
Shale, bituminous, brownish-black (weathers yelllowiah-orange to brown), fissile. Thickness about 20

feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Sr - Rockwood Formation (Middle and Lower Silurian)

Sr - Rockwood Formation (Lower and Middle Silurian)

Siltstone, shale, limestone, and sandstone, greenish-gray to grayish-red, weather yellowish-brown or
grayish-orange. At least 10 hematite beds near the middle within a 70-foot zone. Basal ferruginous
sandstone units commonly massive, crossbedded, micaceous, and conglomeratic. (GRI Source Map ID

76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Sr - Rockwood Formation (Silurian)
Shale, reddish to yellowish-orange, with thin beds of siltstone and sandstone. Thin layers and lenses of
hematite in upper part. Thickness about 200 feet. (GRI Source Map ID 68253) (Geologic Map of

Chattanooga Quadrangle).

Sr - Rockwood Formation (Lower and Middle Silurian)
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Shale, reddish to yellowish-range, with thin beds of siltstone and sandstone. Thin layers and lenses of
hematite in upper part. Thickness about 200 feet. (GRI Source Map ID 76095) (Geologic Map of

Wauhatchie Quadrangle).

Os - Sequatchie Formation (Upper Ordovician)

Os - Sequatchie Formation (Upper Ordovician)

Siltstone, calcareous, fossil-fragmental limestone, mudstone, and shale, interbedded greenish-gray and
dark-gray to grayish-red. Upper part contains distinctive 20-foot zone of fossil-fragmental limestone,
grayish-red, coarse-grained, thick-bedded, and crossbhedded (Fernvale Member). Sequence of thinly
laminated beds at base. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of
Hooker and East Ridge Quadrangles).

Os - Sequatchie Formation (Ordovician)
Limestone, typically silty and argillaceous, mottled red and green, thin-to medium-bedded. Thickness

about 200 feet. (GRI Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

Os - Sequatchie Formation (Upper Ordovician)
Limestone, typically silty and argillaceous mottled red and green, thin-to medium-bedded. Thickness

about 200 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie Quadrangle).

Och - Chickamauga Supergroup (Upper and Middle Ordovician)

Och - Chickamauga Limestone (Upper and Middle Ordovician)

Limestone, gray, mostly fine- to medium-grained, thin- to medium-bedded, in part shaly and nodular.
Locally contains beds of crystalline limestone, and reddish silty limestone. Thickness approximately
1,500 feet.

It is our interpretation that unit Och, present on the East Chattanooga Quadrangle source map (Wilson,
1989), but with no explanation, is the Chickamauga Limestone. An adjacent quadrangle map, Swingle
et. al., 1964 (see citation below) has the same mapped unit, Och, and refers to the unit as the
Chickamauga Limestone.

As the unit has no explanation on its source map the unit's description was taken from an adjacent map:
Swingle, G.D., Finlayson, C.P., and Luther, E.T., 1964, Geologic Map and Mineral Resources Summary
of the Daisy Quadrangle (Blackline Copy Only): Tennessee Division of Geology, Geologic Quadrangle
Map 112 NW, scale 1:24,000.

The Chickamauga Limestone is now recognized as the Chickamauga Supergroup. The super group is
comprised of the Nashville Group and the Stones River group. Thus, rocks of Och are of either of the
Nashville Group and/or the Stones River Group.

Ona - Nashville Group, undivided (Upper and Middle Ordovician)

On - Nashville Group (Middle Ordovician) (Chickamauga Supergroup)
The Nashville Group includes the Catheys Formation, Bigby-Cannon Limestone, and Hermitage

Formation. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

Catheys Formation: Limestone medium dark-gray to brownish-gray, medium- to thin-bedded,
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weathers to thin "contour-rock” slabs, silty and shaly, fossiliferous; limestone, fossil-fragmental and
fine-grained (weathers yellowish-brown), contains zones of greenish-gray calcareous shale.
Thickness uncertain due to faulting.

Bigby-Cannon Limestone: Limestone, medium dark-gray, fossil-fragmental and very fine-grained,
medium-bedded.

Hermitage Formation: Limestone, olive-gray, silty, nodular, bedding indistinct, fossiliferous;
contains abundant colonial corals Tetradium. Locally, near base are seweral thin beds of medium-
grained quartz sandstone.

Ocy - Catheys Formation (Upper and Middle Ordovician)

Limestone, medium dark-gray to brownish-gray, medium- to thin-bedded, weathers to thin "contour-rock"
slabs, silty and shaly, fossiliferous; limestone, fossil-fragmental and fine-grained (weathers yellowish-
brown), contains zones of greenish-gray calcareous shale. (GRI Source Map ID 76088) (Geologic Map of
Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ocycn- Catheys Formation and Cannon Limestone, undivided (Upper and Middle
Ordovician)

Ochu - Chickamauga Limestone, upper part (Ordovician)

Upper part (Ochu) is a limestone, light-gray to gray, fine- to medium-grained, thin- to medium-bedded,
with very minor chert. Thickness about 500 feet. (GRI Source Map ID 68253) (Geologic Map of
Chattanooga Quadrangle).

Och - Chickamauga Limestone, upper part (Ordovician)

Upper part (Ochu) is limestone, light-gray to gray, fine-to medium-grained, thin-to medium-bedded, with
very minor chert. Thickness about 500 feet. (GRI Source Map ID 76095) (Geologic Map of Wauhatchie
Quadrangle).

As per personal communication with map author Vade Scruggs the upper part of the Chickamauga
Limestone is now recognized as the Sequatchie Formation (QOs), Catheys Formation (Ocy) and the
Cannon Limestone (Ocn).

Ocn - Cannon Limestone (Middle Ordovician)

Limestone, medium dark-gray, fossil-fragmental and very fine-grained, medium bedded. (GRI Source
Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ocnhsr - Cannon Limestone, Hermitage Formation and Stones River Group, undivided
(Middle Ordovician)

Ochl - Chickamauga Limestone, lower part (Ordovician)
Lower part (Ochl) consists of about 4 feet of bentonite at top, underlain by limestone, light-gray to gray,
fine- to coarse-grained, thin- to thick-bedded, and minor dark blocky chert. Thickness about 1,000 feet. (

GRI Source Map 1D 68253) (Geologic Map of Chattanooga Quadrangle).
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As per personal communication with map author Vade Scruggs the lower part of the Chickamauga
Limestone is now recognized as the Cannon Limestone (Ocn), Hermitage Formation (Qh) and Stones
River Group (Osr).

Oh - Hermitage Formation (Middle Ordovician)

Limestone, olive-gray, silty, nodular, bedding indistinct, fossiliferous; contains abundant colonial corals
Tetradium. Locally, near base are several thin beds of medium-grained quartz sandstone. (GRI Source

Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Osr - Stones River Group, undivided (Middle Ordovician)

Osr - Stones River Group, undivided (Middle Ordovician)

The Stones River Group includes the Carters, Lebanon, Ridley, and Murfreesboro limestones and the
Pond Spring Formation. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of
Hooker and East Ridge Quadrangles).

Osr - Stones River Group (Middle Ordovician)
The Stones River Group includes the Carters, Lebanon, Ridley, and Murfreesboro limestones and the

Pond Spring Formation. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

Carters Limestone: Limestone, medium dark-gray, very fine-grained and fossil-fragmental, thin- to
medium-bedded, with numerous greenish-gray shale partings. Zones of argillaceous or dolomitic
"fucoidal" limestone common. Mostly very poorly exposed.

Lebanon Limestone: Limestone, medium dark-gray, very fine-grained and fossil-fragmental, thin- to
medium-bedded, with numerous greenish-gray shale partings. Zones of argillaceous or dolomitic
"fucoidal" limestone common. Mostly very poorly exposed.

Ridley Limestone: Limestone, dark- to medium-gray, very fine-grained and fossil-fragmental,
medium- to thin-bedded, nodular, and fossiliferous. Dolomitic patches several inches long; "fucoids"
common. Zones of calcareous shale occur near middle. Mostly very poorly exposed.

Murfreesboro Limestone: Limestone, medium dark- to dark-gray, thin- to medium-bedded very
fine- to fine-grained, with zones of greenish-gray calcareous shale. At top is persistent zone of
nodular to ropy, dark-gray to black chert that occurs in a medium- to dark-gray, very fine-grained
limestone. Mostly very poorly exposed.

Pond Spring Formation: Upper part is fine-grained limestone, claystone and calcareous shale,
greenish-gray and grayish-red. Lower part is limestone, light- to medium-gray very fine-grained,
medium-bedded. Basal zone consists of about 20 feet of multicolored shale and sandstone that
unconformably owerlie the Mascot Dolomite.

Oca - Carters Limestone (Middle Ordovician)

Upper member is limestone, medium-gray to greenish-gray and pale reddish-gray, thin-bedded, very fine-
to fine-grained. Near top is T-4 metabentonite 30-36 inches thick. Base of unit is marked by T-3
metabentonite. Lower member is limestone, medium-to medium dark-gray, medium-bedded, very fine-
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grained, fossil-fragmental, and cherty, interbedded with greenish-gray calcareous siltstone in a 20- to 40-
foot zone near middle. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker

and East Ridge Quadrangles).

Olb - Lebanon Limestone (Middle Ordovician)

Limestone, medium dark-gray, very fine-grained and fossil-fragmental, thin-to medium-bedded, with
numerous greenish-gray shale partings. Zones of argillaceous or dolomitic "fucoidal" limestone common.
(GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge
Quadrangles).

Or - Ridley Limestone (Middle Ordovician)

Limestone, dark-to medium-gray, very fine-grained and fossil-fragmental, medium- to thin-bedded,
nodular, and fossiliferous. Dolomitic patches seweral inches long; "fucoids” common. Zones of
calcareous shale occur near middle. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and

Half of Hooker and East Ridge Quadrangles).

Om - Murfreesboro Limestone (Middle Ordovician)

Limestone, medium dark-to dark-gray, thin- to medium-bedded, very fine- to fine-grained, with zones of
greenish-gray calcareous shale. At top is persistent zone of nodular to ropy, dark-gray to black chert
that occurs in a medium- to dark-gray very fine-grained limestone. (GRI Source Map ID 76088) (Geologic

Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ops - Pond Spring Formation (Middle Ordovician)

Upper part is fine-grained limestone, claystone and calcareous shale, greenish-gray, very fine-grained,
medium-bedded. Basal zone consists of about 20 feet of multicolored shale and sandstone that
unconformably owverlie the Mascot Dolomite. (GRI Source Map ID 76088) (Geologic Map of Fort

QOglethorpe and Half of Hooker and East Ridge Quadrangles).

OCk - Knox Group, undivided (Ordovician and Cambrian)

OCk- Knox Group, undivided (Lower Ordovician and Upper Cambrian)
The Knox Group includes the Mascot Dolomite, Kingsport Formation, Longview Dolomite, Chepultepec
Dolomite, and Copper Ridge Dolomite. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe

and Half of Hooker and East Ridge Quadrangles).

OCK - Knox Group, undivided (Lower Ordovician and Upper Cambrian)
The Knox Group includes the Mascot Dolomite, Kingsport Formation, Chepultepec Dolomite, and

Copper Ridge Dolomite. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

OCk - Knox Group, undifferentiated (Cambrian and Ordovician)
Dolomite, very siliceous, light- to dark-gray, fine- to coarse-grained, thin- to very thick-bedded, weathers
to cherty rubble; minor gray, fine-grained limestone, chiefly in upper part. Thickness about 2,600 feet. (
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GRI Source Map ID 68253) (Geologic Map of Chattanooga Quadrangle).

On - Newala Formation (Lower Ordovician)

The Newala Formation includes the Mascot Dolomite and Kingsport Formation. (GRI Source Map ID

76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Oma - Mascot Dolomite (Lower Ordovician)

Oma - Mascot Dolomite (Lower Ordovician)

Dolomite, light- to medium-gray, fine-grained, thin-to medium-bedded, locally contains zones of silty
dolomite, mottled grayish-red; produces minor amounts of chert on weathering. Upper 50 feet contains
several beds of medium- to light-gray, very fine-grained limestone. Upper surface shows evidence of
major unconformity. (GRI Source Map 1D 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker
and East Ridge Quadrangles).

Oma - Mascot Dolomite (Lower Ordovician)

Dolomite, light- to medium-gray, fine-grained, thin- to medium-bedded, locally contains zones of silty
dolomite, mottled grayish-red; produces minor amounts of chert on weathering. Upper 50 feet contains
several beds of medium- to light-gray, very fine-grained limestone. Upper surface shows evidence of

major unconformity. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

Ok - Kingsport Formation (Lower Ordovician)

Ok- Kingsport Formation (Lower Ordovician)

Upper part consists primarily of limestone, light-gray, very fine-grained, with minor amounts of dolomite,
olive-gray, coarse-grained. Lower part is dolomite, medium- to coarse-grained, interbedded with
limestone, light gray, very fine-grained. Lenses and nodules of chert occur locally. (GRI Source Map 1D

76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ok - Kingsport Formation (Upper Ordovician)

Upper part consists primarily of limestone, light-gray, very fine-grained with minor amounts of dolomite,
olive-gray, coarse-grained. Lower part is dolomite, medium- to coarse-grained. Lower part is dolomite,
medium- to coarse-grained, interbedded with limestone, light-gray, very fine-grained. Lenses and nodules

of chert occur locally. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

Olv - Longview Dolomite (Lower Ordovician)

Lower part consists primarily of siliceous dolomite, light-gray to medium dark-gray, fine- to coarse-
grained, thin- to very thick-bedded. Weathers to large blocks of porcelaneous chert; Upper part consists
of interbedded dolomite with blue and tan compact argillaceous limestone. (GRI Source Map ID 76088) (

Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).
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Oc - Chepultepec Dolomite (Lower Ordovician)

Oc - Chepultepec Dolomite (Lower Ordovician)

Dolomite, light-gray to medium dark-gray, fine- to very coarse-grained, thin- to very thick-bedded,
contains nodules and beds of light-gray to brownish-gray chert and lenses of white, porcelaneous,
dolomitic chert that weathers grayish- to yellowish-orange. Base marked by 10 to 20 inches medium-
grained, calcareous sandstone. (GRI Source Map 1D 76088) (Geologic Map of Fort Oglethorpe and Half
of Hooker and East Ridge Quadrangles).

Oc - Chepultepec Dolomite (Lower Ordovician)

Dolomite, light-gray to medium dark-gray, fine- to very coarse-grained, thin- to very thick bedded;
contains nodules and beds of light-gray to brownish-gray chert and lenses of white, porcelaneous,
dolomitic chert that weathers grayish- to yellowish-orange. Base marked by 10 to 20 inches medium-
grained, calcareous sandstone. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga
Quadrangle).

Ccr - Copper Ridge Dolomite (Upper Cambrian)

Ccr - Copper Ridge Dolomite (Upper Cambrian)
Dolomite, medium- to dark-gray, cherty, fine- to coarse-grained, medium- to thick-bedded, gives
asphaltic odor when broken. Dark-gray Cryptozoan and oolitic cherts common near base. (GRI Source

Map ID 76088) (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Ccr - Copper Ridge Dolomite (Upper Cambrian)
Dolomite, medium- to dark-gray, cherty, fine- to coarse-grained. medium- to thick-bedded, gives
asphaltic odor when broken. Dark-gray Cryptozoan and oolitic cherts common near base. (GRI Source

Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).

Ccu - Conasauga Group, undivided (Upper and Middle Cambrian)

Ccu - Conasauga Formation, undivided (Middle Cambrian)

Shale, light-green to light-brown, with beds of dolomitic limestone and limestone, gray- to medium-gray,
coarse-grained, oolitic and conglomeratic. Lower part characterized by thick sequence of maroon and
reddish-brown shale and siltstone. (GRI Source Map ID 76088) (Geologic Map of Fort Oglethorpe and

Half of Hooker and East Ridge Quadrangles).

Ccu - Conasauga Shale Undivided (Middle Cambrian)

Shale, light-green to light-brown, with beds of dolomitic limestone and limestone, gray- to medium-gray,
coarse-grained, oolitic and conglomeratic. Lower part characterized by thick sequence of maroon and
reddish-brown shale and siltstone. Thickness uncertain due to faulting. (GRI Source Map ID 68296) (

Geologic Map of East Chattanooga Quadrangle).

Cmn - Maynardville Limestone (Upper Cambrian)

Limestone, medium dark-gray, argillaceous, faint asphaltic odor when broken. Silty beds weather to
straticulate appearance ("contour rock"). Mapped only in the northeast and southeast corners of the

quadrangle. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).
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Cr - Rome Formation (Lower Cambrian)

Sandstone, interbedded with siltstone and shale; base concealed by faulting. Shown only in structure

section. (GRI Source Map ID 68296) (Geologic Map of East Chattanooga Quadrangle).
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Geologic Cross Sections

The geologic cross sections present in the GRI digital geologic-GIS data produced for Chickamauga &
Chattanooga National Military Park, Georgia and Tennessee (CHCH) 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'
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No vertical exaggeration

Extracted from: (Geologic Map of Chattanooga Quadrangle).

Cross Section B-B'
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No vertical exaggeration

Extracted from: (Geologic Map of Chattanooga Quadrangle).

Cross Section C-C'

SECTION ALONG A-A"

No vertical exaggeration

Extracted from: (Geologic Map of East Chattanooga Quadrangle). Cross section A-A' on source map.
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Cross Section D-D'

iy,

Lookout Valley fault

Cross section A-A! 1:24,000 scale

Extracted from: (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

Cross section A-A' on source map.
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Mineral Resources Summary Reports

Mineral Resources Summary reports for the Chattanooga and East Chattanooga quadrangles are
presented below. These reports contain additional information pertaining to Mine Point Features (MIN)
and Mine Area Features (MAF) present in the GRI digital geologic-GIS data. This information is public
knowledge, howewer, at the request of the Geologic Resources Division the GIS data for the Mine Point
Features (MIN) and Mine Area Features (MAF) is only available to the National Park Senvce.

Chattanooga Mineral Resources Summary

The following Mineral Resources Summary report contains an introduction, information about different
mineral resources sorted by lithology, miscellaneous mineral industries information, and references. To
access the document double-click the following link.

Chattanooga_Mineral_Resources_Summary_105-SE. pdf

East Chattanooga Mineral Resources Summary

The following Mineral Resources Summary report contains an introduction, information about different
mineral resources sorted by lithology, miscellaneous mineral industries information, and references. To
access the document double-click the following link.

East_Chattanooga_Mineral_Resources_Summary_112-SW.pdf
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MRS 105-SE
MINERAL RESOURCES SUMMARY
OF THE
CHATTANOOGA QUADRANGLE,
TENNESSEE

(Including the Tennessee Part of the Fort Oglethorpe
Quadrangle, Georgia-Tennessee)

By
C. Pratt Finlayson!

INTRODUCTION

This mineral resources summary accompanies the geologic map
of the Chattanooga (and Fort Oglethorpe) Quadrangle, which is
bounded by the Tennessee-Georgia State line and 35°07'30" N.
Latitude and by 85°15' and 85°22'30" W. Longitude, an area prima-
rily in southwestern Hamilton County but covering a tip of eastern
Marion County, north of the Tennessee-Georgia State line.

The mined mineral resources in this quadrangle are shale,
sand and gravel, limestone, chert, clay, iron ore, and coal. A poten-
tial resource is bauxite.

Quarries, pits, and prospects have been located with reference
to the Tennessee Coordinate System. The base point for this sys-
tem (at the intersection of 86°00' W. Longitude and 34°40' N. Lati-
tude 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.

'Senior Geologist, Tennessee Division of Geology, Knoxville office (1964).
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CLAY

Abundant material suitable for fill can be obtained from re-
siduum of the limestone and dolomite formations and from weath-
ered shale in the Chattanooga (and Fort Oglethorpe) Quadrangle.
Also, much fill material can be found in the alluvial clays of the

stream flood plains. Two active and two abandoned clay pits are
located in the quadrangle.

TABLE 1.—Locations of clay pits by Tennessee Coordinate System
: Active

Map Number-1 et e e 242 700N., 2,223,400E.
Map Number-2 .......cooeeivivvcincenn. 225,500N., 2,201,650E.

Map Number 3

225 250N., 2,217,900E.
Map Number 4

223,450N., 2,221,400E.

The active pit near the eastern boundary of the quadrangle

(Map Number—1), 1,700 feet north of the western entrance to
Wilcox Tunnel, is in residuum of the upper Chickamauga Lime-

stone. It consists of chert-free light-red clay that is used as fill
material.

The active pit at St. Elmo (Map Number—2), in the south-
western part of the quadrangle, is in the Rockwood Formation,
Chattanooga Shale, and Fort Payne Chert. The Rockwood is weathered
tan to brown clay shale; the Chattanooga is a dark-gray bitumi-
nous clay shale; and the Fort Payne is bedded chert ledges 6 to 18
inches thick separated by 1- to 3-foot clay layers. The pit is devel-
oped mainly in Rockwood residuum, but some Chattanooga Shale

and Fort Payne Chert has been removed. The material is used as
fill.

The abandoned pit (Map Number—3), 400 feet southwest of the
western entrance to the Bachman Tubes in the southeastern part
of the quadrangle is in residuum of the upper Chickamauga Lime-
stone. Material from this pit was used as road fill.

The abandoned pit (Map Number—d4) beside the Ringgold Road
in the southeastern part of the quadrangle is in residuum of the
Knox Group. This material was used as fill.

SAND AND GRAVEL

Two companies are actively engaged in dredging sand and gravel
* from Hales Bar Lake (Tennessee River). The dredges are frequently
moved, so their position is not indicated on the map. The dredging

2

Section of “Rockwood” ore from drill hole near Brown Ferry
road, Moccasin Bend.

(P1. 11, 6, and corresponding ore section.)

Shale, hard and dark. Feet. Inches.
Ore, hard, limy, fossiliferous (thickness
corrected for 30° dip).......ccococcviiveon i 2 9

Shale, hard, limy.
Dip 30° toward northwest.

COAL

Coalisnot presently being mined in the Chattanooga (and Fort
Oglethorpe) Quadrangle. The onlyreference to miningin this quadrangle
describes the location of the Shoal Mines, active in 1873, about six
miles north of Chattanooga. If the location of these mines was on
Shoal Creek, just south of Signal Mountain, the mining was in the

Chattanooga Quadrangle. The mining was described by Killebrew
(1874), who says

There are four veins in view; the upper one, four and a half feet
thick, is the one worked... The outcrop... is only eighteen inches in
thickness. It swelled out to five and a half feet, and then went down to
four and a half feet... The mines are not worked at present.. .The lowest

vein at this point was worked by the government during the war.

There is no record of any further work being done at this place
subsequent to the time of Killebrew’s report. No trace of the old
workings remains to show the exact location of this early mining.
At no place in the quadrangle has more than a few inches of coal
been observed on the natural outcrop, and no drili-hole records or
test facings are available to indicate the presence of thicker coal.

Future prospecting for coal in this quadrangle should be lim-
ited to areas underlain by Pennsylvanian shales or the thicker
shale splits in the Pennsylvanian sandstones. On the accompany-
ing geologic map the areas labeled Pra (Raccoon Mountain Forma-
tion), Psp (Signal Point Shale), and Pw (Whitwell Shale) are under-
lain mostly by shale; and the area labeled Pwp (Warren Point
Sandstone) includes near its middle at least one shale split, which
is known to contain coal in nearby areas.

MISCELLANEOUS MINERAL INDUSTRIES

One aluminum chemicals plant, one cement plant, three clay
products plants, one electric furnace, and one glass plant are lo-
cated in the Chattanooga (and Fort Oglethorpe) Quadrangle, but
these industries use raw materials from outside the quadrangle.
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Shale .oceiiicieris s — 1 from 1 ft. 8 in. to 2
Ore, 50ft coivviiirieciseennn. 1 4 ft. 10 in. thick.
Shale. .ooviiiieverns — 7

Ranges from 6 in.
Ore, 80ft .vooreieirie i — 8 to 10 ft. 6 in. thick.
Shale.

Dip about 50° to 55°, N. 50° W.
Total ore, 2 feet 5 inches.

The strata are very much folded here. In general the dip is
50% to 55° N. 50° W., but according to the miners the ore bed is
rarely followed for a distance of 50 feet without some change in
the dip being encountered. The ore obtained here in 1906 was
soft. Shipments were made by wagons to the Citico blast fur-
nace, and some ore was hauled to the Cincinnati, New Orleans,
and Texas Pacific Railway, and sent to the Roane Iron Company's
blast furnace at Rockwood. The attitude of the ore bed at one of
the openings is shown in Fig. 11.

Section of “Rockwood” ore, J. J. Smith’s mines, Hill City,
1906 [Map Number--28).

(Main seam.) .

(PL 1II, 6, and corresponding ore sections.)
Shale Feet.

Inches.
Ore, soft, with streaks of shale about
6 inches from t0p .c.cccoeceneereieveireee e, 1 7to
1 10
Shale e — 2to7
Ore, B0t .ocuieeeeie e — 5to 8
Dip 59° N. 60° W.
Total ore, 2 feet to 2 feet 6 inches.
(Lower seam.)
Shale Feet. Inches.
OT€ BOTt oottt e D —
3
i0

Dip 12 /,° N. 30° W.
Total ore, 2 feet 10 inches.

The upper seam dips 59° N. 60° W., while the lower dips
only 12 /,° N. 30° W. on the outcrop. The lower seam at this
point was not opened directly below the upper seam but a little
distance to one side.

About 1 mile southwest of Hill City near Brown Ferry wagon
road & hole was drilled by private parties to the ore bed, which is
reported to have been reached at a depth of 345 feet. The core
from this drill hole indicated a thickness of approximately 33
inches of ore, if measured perpendicularly to the bedding, The
ore is hard, limy, and fossiliferous, the core showing fragments
of corals. The roof is hard shale and the bottom of the bed is
underlain by hard, shaly limestone.
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operations of these companies are not restricted to this quadrangle
but extend from Hales Bar Dam to Chickamauga Dam.

The Dixie Sand and Gravel Company began operations in 1900
as the Bible Sand and Gravel Company. In 1920 this company was -
purchased by the Penn-Dixie Portland Cement Company and was
known as the Dixie Sand and Gravel Corporation of the PennDixie
Portland Cement Company. In May, 1962, the company was pur-
chased by Bernard P. McDonough of Parkersburg, West Virginia,
and is now operating as the Dixie Sand and Gravel Company.

The sand and gravel dredged from the river is taken to a mill
(Map Number—5) on the east bank of the Tennessee River on the
east side of Moccasin Bend (Tennessee Coordinates 241,300N.,
2,203,000E.). Here the gravel is separated from the sand by screen-
ing, and most of the gravel then is crushed to sand size in a rod mill.
This crushed gravel constitutes approximately 15 to 20 percent of
the total sand production. The sand is used for concrete aggregate
and for the top surface of asphalt paving. A small amount of gravel
is marketed for concrete aggregate. :

The Southern Sand Gravel Company began dredging opera-
tions in January, 1962. All the equipment is dredge-mounted, so
the positionis notindicated on the map. All the gravel is crushed to
sand size in a rod mill. The sand is used for concrete aggregate and
with asphalt paving.

Sandstone and conglomerate formations of Pennsylvanian age
are present on Lookout, Raccoon, and Signal Mountains. Similar

rocks are a source of sand in other areas of the Cumberland Pla-
teau.

SHALE

Shale of the Rockwood Formation is mined for making bricks at
Alton Park in the south-central part of the quadrangle (Map Num-
ber—6; Tennessee Coordinates 220,600N., 2,203,300E.). The Key-
Jones Brick Company, a division of General Shale, obtains ap-
proximately 20 percent of its clay used in making bricks from the
shale quarry indicated to the south of the kilns. The remainder is
obtained from Walker County, Georgia, immediately south of the
Tennessee State line. Approximately 46,000,000 bricks are pro-
duced annually in about 20 different types. All the bricks are of the
red-burning variety.

The Rockwood Formation consists of tan to brown clay shale,
which is sufficiently weathered so that all quarrying can be done by
bulldozers with no blasting required. Shale of the Rockwood For-
mation probably is suited for making brick and heavy-clay prod-
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ucts wherever it occurs in this quadrangle. However, the dense
population in and around the city of Chattanooga makes suitable
quarry sites difficult to find. g

Shale of the Pennington Formation, on the slopes of Lookout,
Raccoon, and Signal Mountains, probably is suitable for making
heavy-clay products.

The Chattanooga Shale is a low-grade oil shale and contains a
small amount of uranium, generally less than .01 percent, which at
presentis subcommercial grade.

LIMESTONE

Abundant limestone reserves are present in this quadrangle,
but much of the area is already in residential and industrial use.
Rocks of the Knox Group are suitable for ordinary crushed-stone
uses butin many areas are covered by thick residuum. The Chicka-
mauga Limestone is suitable for ordinary crushed-stone purposes,
although it is somewhat silty in places. The limestones of Missis-
sippian age Warsaw, St. Louis, Monteagle, and Bangor are satis-
factory for crushed-stone usage, and in places the Monteagle is
pure enough to be classed as high-calcium (more than 95 percent
CaCO,) limestone.

Six abandoned limestone quarries are located in this quad-
rangle. One is at the base of Signal Mountain, in the northwest
part of the area; one is on the west bank of the Tennessee River in
North Chattanooga; and four are west of Missionary Ridge in the
eastern and southeastern parts of the quadrangle.

TABLE 2.—Locations of abandoned quarries by
Tennessee Coordinate System

Map Number—7 s 209,400N., 2,194 ,000E.
Map Number—8 .... ...246,600N., 2,215,400E.
Map Number—9 .... -.-.240,800N., 2,223,100E.-

Map Number—10..... e 240.200N.. 2,220 900,
Map Number—11..... ..226,500N., 2.218 100E.
Map Number—12......ccooeeeverereereeree, 225,600N., 2,216,600E.

Map Number—7. The quarryisinthe Bangor Limestone, which
is gray, thin- to medium-bedded, and silty. The rock from this
quarry was used by the Signal Mountain Division of General Port-
land Cement Company of Chattanooga in the manufacture of ce-
ment. This quarry probably was abandoned in favor of a site on the

Tennessee River a few miles to the west because of quarrying prob-
lems.

Section of “Rockwood” ore about .85 mile northwest of Hill
City-Chattanooga bridge [Map Number—271.

(P1. 11, 7, and corresponding ore section.)
Shale Feet.

Inches.
Ore, hard, calcareous, oolitic, and fossili-
ferous, good quality ................ ) —
Shale Nt S r b e e mne e nn e ne et e 3tob
Ore, hard, calcareous, lean, varying in
thickness from 11 inches t0 vovoooooovr 1 c 3
Shale.

Dip low, N. 15° W.
Total ore, 3 feet, 3 inches.

The dip of the ore in this section is low toward the north-
west, but it is not at all uniform in this locality, Within a few
hundred yards of this pit a cut on the main wagon road shows a
series of closely compressed folds. The abandoned soft ore work-
ings at this peint are extensive, and the trenches may be traced
continuously to the point where sections shown at point No. 8,
PL II, were measured, a distance of at least a mile. The thick-
ness of the over-burden that has been removed reaches nine or
ten feet in places. It is probable that considerable ore lies above
water level here and that it might be mined from an under-
ground haulway with upraises. The following sections of “Rock-

wood"” ore were measured at the Kuntz and Bran mines, Hill
City, in 1908.

Section of main seam “Rockwood” iron ore in new entry at
Kuntz and Ryen mine, Hill City, 1906 [Map Number—28],

(P1. 11, 6, and corresponding ore sections.)
Shale Feet.

Inches.
Ore, soft, with a few wedges of shale 1/2 to
1 inch thick 4
Shale susannsssinianiig 4-6
Ore, SOft oouuieieeccseite e, 10-13

Shale.

Dip steep toward northwest.
Total ore, 3 feet 5 inches.

Sectior of main seam “Rockwood” iron ore, in old entry at
Kuntz and Ryan mine, 1906.

Shale, hard, forming roof. Feet. Inches.
Ore, 80ft .cvvceeciiiiicrinnnannn, . 3
Shale ....ocevverrrerrn. — 6
OTe, BOFE oottt 6
Shale.

Dip steep toward northwest.
Total ore, 2 feet 9 inches.

Sectior of “Rockwood” iron ore on outcrop of main seam at
Kuntz and Ryan mine, 1906.

Shale Feet. Inches.
Ore, soft — 5

This part ranges





Number—28. These locations are from Burchard (19 13, P1.1I), and

the following descriptions are taken directly from his report (p. 89-
92). '

Owing to their proximity to the Chattancoga blast furnace
the ore beds near Hill City have been worked extensively for soft
ore on the outcrop, and to some extent underground, by means of
shallow drifts above water level. The ores generally dip steeply
here but both the angle and direction of the dip are so variable
that underground work is thereby much handicapped. The ore
in this anticline is thicker than that along Mountain Creek.

The following sections indicate the general character of the
beds in this locality.

Sections of “Rockwood” ore 1.3 miles north of the Hill City-
Chattanooga Bridge [Map Number—26]. :

(P1. II, 8, and corresponding ore section.)

Shale Feet. Inches,
Ore, soft, good quality ......ccccooovvvovmeeervererern, 4Y,
Shale ., 2
Ore cussemanntinin ——— 9Y,
Shale.
Dip 20° N. 15° E.
Total ore, 3 feet, 2 inches.

(Same location as above.)
Shale
Ore, soft, good quality 8
Shale wawssemsamaramimissas 1Y,
0T e eer e 1
Shale.
Dip 20° N. 15° E.
Total ore, 2 feet, 9 inches.

(Same location as above.)
Shale
Ore, soft, good quality i s
Shale st 3
O bttt —
Shale.

"Dip 20°N. 15° E.
Total ore, 2 feet 7 !/, inches.

The dip at this peint is generally about 20° N. 15° E., but it
varies considerably within short distances, so that the ore bed
might be difficult to follow underground. The formation is mainly
shale, which is much contorted by folding and easily slumps
down when exposed to the air. On this account any underground
openings would have to be timbered. The soft ore has been mined
here as far as it was practicable to strip off the overburden.
There is considerable hard ore and some soft ore still available.
The thickness of the soft ore is in many places sufficient for
mining, and it is probable that the thickness of hard ore would
be slightly greater, owing to the fact that after the lime is leached
out of a bed the ore becomes more compact and slightly thinner.
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Map Number—a8. This quarry is in the lower part of the Chicka-
mauga Limestone, which is gray, thin- to medium-bedded, and
slightly silty; and the upper few feet of the Knox Group, which is
gray, medium-bedded, magnesian limestone. .

Map Number—9. This quarryisin the upper part of the Chicka-
mauga Limestone, which is gray, thin- to medium-bedded, and
silty. : '

Map Number—10. This quarry is in the upper 20 to 30 feet of
the lower part of the Chickamauga Limestone and the lower 10 to
15 feet of the upper part of the Chickamauga Limestone. A benton-
ite bed about 3 feet thick is exposed in the quarry. The stone con-
sists of gray, thin- to medium-bedded, silty limestone.

Map Number—11.This quarryisinthe upper partofthe Chickamauga
Limestone, which is gray, thin- to medium-bedded, and silty.

Map Number—12. This quarry is in the upper few feet of the
lower part of the Chickamauga Limestone and the lower few feet of
the upper part of the Chickamauga Limestone. The stone is gray,

thin- to medium-bedded, and silty. A bentonite bed is exposed in
the quarry. ’

BAUXITE

Four bauxite prospects are located in this quadrangle, all in
residuum of the Knox Group. The Wilcox prospect (Map Number—
13) is located near the eastern edge of the quadrangle, 2,400 feet
(730 m) east of the Tennessee Tuberculosis Hospital (Tennessee
Coordinates 238,600N.,2,224,300E.). The Hornville prospect (Map
Number—14) is also near the eastern boundary of the quadrangle,
2,300 feet south of the Wilcox prospect (Tennessee Coordinates
236,300N., 2,224,300E.), The two Bennett prospects (Map Num-
ber—15) are in the southeastern part of the quadrangle, 2,500 feet
south of the Bachman Tubes (Tennessee Coordinates 222,600N.,
2,218,700E.).

Bauxite was first discovered in this area on the southeast slope
of Missionary Ridge in 1906. A deposit of bauxite also was encoun-
tered near the eastern end of the McCallie Street tunnel in 1908,
but no records were kept as to the extent or grade of the deposit. No
bauxite has been mined in the quadrangle area, but a small amount
was produced from similar deposits on the East Ch attanooga (112-
SW) and Daisy (112-NW) quadrangles. The U. S. Bureau of Mines
(McIntosh, 1949) drilled the Wilcox prospect during 1942 and 1943
and encountered bauxite, but the deposit was too small to be com-

mercial. All four prospects are now caved and overgrown to the
extent that no bauxite can be seen.
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The origin of bauxite deposits of this type is a controversial
subject. One theory states that the bauxite is derived by the weath-
ering and leaching of silica from kaolinitic clays transported and
deposited in sinkholes existing on the present erosion surface.
Another theory states that the bauxite itself was deposited in these
sinkholes and that later weathering has converted all or part of the
bauxite to kaolinitic clay. A third theory postulates the conversion
of Knox residuum to bauxite. The theory most generally accepted is
the deposition of kaolinitic clay into sinkholes or similar deposi-

tion and conversion to bauxite by weathering.

The known bauxite deposits in this area are generally too small
to be of commercial value.

CHERT

Rocks of the Knox Group yield much chert upon weathering,
and in this area the Knox is weathered so deeply that bedrock
outcrops are sparse. Therefore, almost any hill underlain by Knox
is a potential source of chert. The percentage of chert ranges from
approximately 20 to 80 percent of the residual material, and the
matrix consists of red clay. The chert fragments range in size from
less than an inch to several feet in diameter and generally are
concentrated near the surface. The chert-clay mixture is relatively
impervious and resistant to erosion.

The Fort Payne Formation consists of beds of chert as much as
two-feet thick in clay residuum. The clay of the Fort Payne is not as
plastic or tough as that of the Knox; therefore, the fills made of this
material are not as stable as those made from the Knox. The linear
ridges underlain by the Fort Payne generally are higher, steeper,
and less populated than the hills underlain by the Knox. However,
in this area the Fort Payne has a larger potential for the develop-
ment of future chert pits than the Knox.

Three intermittently active and eight abandoned chert pits are
in this quadrangle. Two of the active pits are in residuum of the
Knox Group, and oneis in weathered Fort Payne Formation. Seven

of the abandoned pits are in residuum of the Knox, and one is in
weathered Fort Payne.

TABLE 3.—Locations of chert pits by Tennessee
Coordinate System
Active

Map Number—16......coccocvvvveererreerisnnn, 233,200N., 2,224,400E.
Map Number—17...... e 222,900N., 2,219,800E.
Map Number—18 ..o, 221,200N., 2,202,500E.
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Abandoned

Map Number—19.....ccoooevmmiroe 240,400N., 2,199,500E.
Map Number—20........ocooevemrvon 264,500N., 2,216,900E.
Map Number—21 ..o 261,700N., 2,218,000E.
Map Number—22.......cccocovvier 261,800N.; 2,214,100E.
Map Number—23a......ccoooovvervvoeeo 254,500N., 2,213,100E.
Map Number—23b......cooovvvvmoio 252,900N., 2,212,700E.
Map Number—24................ weieene... 249,300N., 2,208,400E.
Map Number—25.................,............,“.,..,.249,000N., 2,210,200E.

The two active pitsin the Knox Group are on the southeast side
of Missionary Ridge. One is on the eastern margin of the gquad-
rangle, about 1,800 feet northeast of the eastern entrance to McCallie
Tunnel (Map Number—16). The other is 2,600 feet south of the
eastern entrance to Bachman Tubes (Map Number—17). The ac-
tive pit in Fort Payne Chert is east of Lookout Mountain, in the
vicinity of St. Elmo (Map Number—18). All these pits are operated
only when there is an immediate market for the chert.

The abandoned pit in the Fort Payne Formation is on Stringers
Ridge immediately east of Moccasin Bend Road, 500 feet south of
the sewage disposal plant (Map Number—19). The remaining seven
abandoned quarries, in residuum of the Knox Group, are in the
north-central and northeastern parts of the quadrangle. One is on
Ashland Terrace in Manchester Park (Map Number—20); another
is on Hixson Pike in Fairfax Heights (Map Number—21); and an-
other is on Lupton Drive between Hixson Pike and Dayton Boule-
vard (Map Number—22). Two are located on Hixson Pike in Dallas
Heights, about 3,000 feet west of Crutchfield Bar in the Tennessee
River (Map Numbers—23a and 23b). One is on Dallas Road in
North Chattanooga (Map Number—24), and another is 1,500 feet
southeast of Northside Junior High School in North Chattanooga
(Map Number—25).

Chert is widely used in this area for road bases and fills and for
surfacing material on secondary roads, but it is becoming difficult
to obtain within the city limits because of expanding housing de-
velopments. Pit sites are still available in Hamilton County but are
decreasing constantly with the growing county population.

IRON (Hematite)

Iron ore in the form of bedded hematite was mined from the
Rockwood Formation on Stringers Ridge, in the central part of the
quadrangle during the early 1800’s, but no mining is known tohave
been done since that time. The approximate locations of the Kuntz .
and Bran Mine and the J. J. Smith’s Mines are indicated by Map
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TABLE 4.—Crest elevations of the 10 most severe floods recorded in
Chattanooga (Tennessee Valley Authority, 1959)

Order Date of Crest Gage Approximate elevation at mouth
No. Elevation of North Chickamauga Creek
1 March 11, 1867 679.0 682.4
2 March 1, 1875 674.9 678.5
3 April 3, 1886 673.3 676.8
4 March 7, 1917 668.8 671.8
5 April 5, 1920 664.7 667.9
6 March 10, 1884 664.0 667.3
7 February 1, 1918 663.8 667.1
8 March 2, 1890 663.7 667.0
9 January 2, 1902 661.9 665.5
10 April 5, 1896 661.6 665.3

The second most important geologic hazard in this area is the
landslide. Landslides are the downslope movements of rocks and/or
soil materials in response to gravity.

Landslides are essentially confined to areas underlain by either
colluvium or residual materials of the Knox Group. Colluvium is
defined as any loose, heterogeneous, incoherent, highly permeable
mass of soil material and/or rock fragments deposited chiefly by mass
wasting, usually at the base of a steep slope or cliff. Colluvial thick-
nesses are highly variable in this area.

Colluvium is generally stable. Landslides occur when large vol-
umes of water are introduced and are trapped by a less permeable
layer under the colluvium. Stability is decreased by other factors
including colluvial composition, thickness, degree of saturation, and
slope angle. Another important variable is created by unsound engi-
neering practices such as notching, oversteepening, and overloading.

TABLE 5.—Location of landslides in the East Chattanooga quadrangle
by Tennessee Coordinate System

Map Number—32 261,500N., 2,232,500E.
Map Number—33 263,800N., 2,235,600E.
Map Number—34 248,700N., 2,228,100E.
Map Number—35 246,400N., 2,229,000E.

The landslide at Map Number—32 was caused by failure of Knox
Group colluvium resting on residual soil of the Chickamauga Group.
The slide at Map Number—33 resulted from oversteepening of collu-
vium and residual soils of the Chickamauga Supergroup. The slide at
Map Number—34 is an excellent example of the result of notching
and oversteepening of a slope. In this case, slopes were modified for
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SHALE AND CLAY

Shale and clay are abundant in areas underlain by part of the
Conasauga Group. None has been mined here, but in other parts of
the State similar shales and clays have been used for a variety of
purposes such as clay brick and lightweight aggregate.

Locally, there are thick shale zones at the top of the Knox. At least
in one locality 2000 feet (600 m) east of the Tennessee Highway
Department (now Department of Transportation) Building (Map
Number—31, Tennessee Coordinates 245,050N., 2,239,250E.) this
shale has been used as fill material.

GEOLOGIC HAZARDS
By
James 1.. Moore?2

The geologic hazards that may affect certain areas of this quadran-
gle can be divided into the three main areas of flooding, landslides,
and sinkholes. The most important of these is flooding. Flood damage
is primarily the result of headwater floods on the Tennessee River
and the backwater effects of these floods in the lower valleys of tribu-
tary streams. The closing of the Norris Dam in 1936 marked the
beginning of the Tennessee Valley Authority's (TVA) flood-control pro-
gram upstream from Chattanooga. This program has significantly
reduced the magnitude of flooding in the Chattanooga area.

Under present flood control measures, the most severe flood (100
year) that could be expected would flood the lower parts of North and
South Chickamauga Creeks up to an elevation of 660 feet. Farther
south (upstream) on South Chickamauga Creek flooding could be
expected up to elevations of 670 feet in the vicinity of the airport, 675
feet along West Chickamauga Creek, and 680 feet just west of East
Brainerd.

Flood stage is 30 feet. As illustrated in Table 4 (revised from Sit-
terly, 1979), the 10 most severe floods occurred before 1936. Since
1936, only the flood of March, 1973, has exceeded a crest of 36 feet,
cresting at 36.9 feet. It flooded large areas of Chattanooga, causing
an estimated 23 million dollars in property damage. It has been esti-
mated that without TVA flood controls, the crest would have been at
52 .4 feet, causing significantly higher damages. Without controls, the
flood of February, 1957, would have crested at 24 feet above flood
stage. This would have been the second highest flood of record.

2Geologist, Tennessee Division of Geology, Nashville.
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INTRODUCTION

This summary accompanies the geologic map of the East Chat-
tanooga (and East Ridge) quadrangle, which is bounded by the Geor-
gia State Line and 35°07'30" N. Latitude and by 85°07'30" and 85°15'
W. Longitude, an area in southeastern Hamilton County.

The mineral resources that have been mined are limestone and
dolomite, chert, and bauxite. Potential resources are barite, clay, and
shale. Field work on the mineral resources was completed in 1973.
The geologic hazards section was adapted from Bulletin 79.

Quarries, pits, 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.

‘Professor of Geology, The University of Tennessec, Chattanooga





LIMESTONE AND DOLOMITE

Suitable quarry stone occurs in the Mascot, Pond Spring, Carters,
Hermitage, Cannon, Catheys, and Conasauga Formations. There are
10 limestone and dolomite quarries in this quadrangle. Only one is
active. Five of these quarry sites are in the Middle Ordovician rocks
that crop out along the northwest flank of Missionary Ridge and Big
Ridge just beneath the Missionary Ridge Fault. Four other quarries
are near the center of the map in the nearly horizontal rocks adjacent
to the Knox-Chickamauga contact, while one is in a limestone mem-
ber of the Conasauga Formation.

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

Active
Map Number—1 241,000N., 2,238,000E.
Abandoned
Map Number—2 266,100N., 2,233,200E.
Map Number—3 255,800N., 2,230,900E.
Map Number—4 257,700N., 2,232,700E.
Map Number—5 245,650N., 2,225 700E.
Map Number—6 248 600N., 2,225 800E.
Map Number—7 244,650N., 2,238,850E.
Map Number—8 245,200N., 2,241,850E.
Map Number—9 238,350N., 2,238,300E.
Map Number—10 223,450N., 2,253,600E.

Map Number—I1. The Chattanooga Division of the Vulcan Materi-
als Company is one of the largest quarries in the State. It is 1 mile
(1.6 kmn) NNW of the terminal at Lovell Field (the Municipal Airport
in Chattanooga). The quarry floor covers an area of 58 acres (23
hectares) with a highwall that averages 160 feet (50 m). The present
annual production (1973) is in excess of 2 million tons (1.8 million
mt) of crushed stone. The lowermost part of the quarry extends down
into the upper beds of the Mascot Dolomite; however, the major part
of the current production comes from the Pond Spring Formation.
The upper 50 feet (15 m) or so of the Mascot Dolomite, which has
been quarried here, consists of a light- to medium-gray, medium-bed-
ded dolomite and limestone with minor amounts of chert. Since the
beds dip gently to the southeast, the exposures of the Mascot are con-
fined to the northwest part of the quarry. The Pond Spring is a green-
ish-gray and grayish-red, silty and clayey, thin- to medium-bedded
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shipped from the two cuts. . . . The deposit seems to be elliptical in
outline with the greatest diameter, about 250 feet. . . . Nonpisolitic and
pisolitic bauxite are present but the pisolitic type seems to be more
abundant than it is in some of the other deposits in the district.

Map Number—28. The Isabella Stewart (Perry) mine is across the
road from the entrance to Greenwood Cemetery at an altitude of 870
feet. All that remains of this operation is a small lake, but it was
reported to have produced about 175,000 to 200,000 tons (160,000-
180,000 mt) of bauxite. In 1913 Phalen (1914) described the opera-
tion as follows:

Formerly there were two mines or pits near this place, situated
within 250 yards of each other on a northeast-séuthwest line. The
northeast pit, known as the Perry mine, was in operation during 1913.
... From a small hole in the ground the Perry has been constantly
enlarged until it is now 125 to 150 feet in depth. Its diameter at the
surface is approximately 250 to 300 feet.

The mine was operated by the National Bauxite Company from
1907 to 1916. It was then purchased by the American Cyanamid and
Chemical Company and operated until 1924. The ore was mostly
nonpisolitic and gray, cream, or red. Chemical analyses of the ores
shipped in 1920 indicated 53-57 percent alumina, 13-23 percent sili-
ca, and less than 1 percent iron oxide.

Map Number—29. The Nixon Prospect is on Big Ridge some 2300
feet (700 m) northeast of the north end of Chickamauga Dam. The
elevation is 870 feet and lies just above the upper trace of Missionary
Ridge Fault. This prospect consists of five small pits, the largest of
which measures 4 feet deep and 8 feet (1.2x2.4 m) in diameter. Now
the prospect is overgrown and caved to the extent that very little
remains to be seen.

BARITE

Map Number—30. A small occurrence of barite, known as the
Shofner Prospect, was found in the residual clay overlying the Knox
Dolomite. It was 0.6 mile (0.95 km) southwest of the junction of 1-75
and Shallowford Road. It was obliterated during construction of
Interstate 75. The approximate location is 235,500N., 2,250,750E.
Barite has been mined extensively in the vicinity of Sweetwater some
50 miles (80 km) to the northeast.





Nixon prospect are on this quadrangle. These deposits are between
850 and 880 feet above sea level and all occur in the cherty residuum
overlying the Copper Ridge Dolomite.

TABLE 3.—Location of abandoned bauxite mines and prospect
by Tennessee Coordinate System

Abandoned Mines

Map Number—27 241,300N., 2,225 500E. Brannan-Montague Mine
Map Number—28 243,600N., 2,226,400E. Isabella Stewart Mine

Prospect

Map Number—29 262,100N., 2,232,700E.  Nixon Prospect

These deposits were studied from 1941 through 1949 by the U.S.
Geological Survey and the U.S. Bureau of Mines. In 1965 the U.S.
Geological Survey published a comprehensive description of these
and similar deposits on the Chattanooga (105-SE), the Daisy (112-
NW), and the Ooltewah (112-SE) quadrangles.

A total of 2215 feet (675 m) of exploratory drilling was done by the
U.S. Bureau of Mines in connection with a 1942-43 study and it was
apparent that these bauxite deposits are clearly sinkhole fillings.
They are elliptical or subcircular in plan with a maximum diameter
of less than 300 feet (90 m). Since all of the bauxite deposits in this
quadrangle lie immediately southeast of the Missionary Ridge Fault,
it is apparent that they are directly associated with sinkholes that
formed in the fractured and faulted zones of Copper Ridge Dolomite
adjacent to Missionary Ridge Fault.

Lignitic material was found in the Isabella Stewart Mine while it
was in operation. During the construction of the second McCallie tun-
nel through Missionary Ridge in 1952, lignite of Eocene age was
recovered. This suggests that the bauxitization in this area occurred
during the early Tertiary.

Map Number—27. The Brannan-Montague mine lies about 1700
feet (520 m) northeast of the east portal of the Wilcox tunnel at an
elevation of 850 feet. The area is presently the site of a housing
development (Ridgeway Acres) and very little evidence of the original
mine remains. Dunlap, et al (1965) give the following account of the
mine:

The mine workings consist of two main cuts, a third cut between
the two, and several prospect pits. . . . It was mined intermittently
between 1920 and 1926. Old records indicate that . . . tons of ore were
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limestone with some claystone.

Chemical and physical analyses (Hershey and Maher, reprinted
1985) of the production from this quarry show the following average
results:

Ca0 (CaCOy) 34.35 (61.31)
MgO (MgCO5) 16.66 (34.86)
Al,O4 0.431
Fe,0, 0.212

K,0 0.249

Na,0 0.046

Si0, 3.949
L.0.1.(1000°) 45.0

Specific Gravity: 2.778, 2.7775, 2.831

Los Angeles abrasion loss (%): 23.9, 24.2, 23.9
Sodium Sulfate loss (%): 2.59, 2.22, 3.74
Soundness (%): 97.41, 97.78, 96.26

Map Number—2. The aggregate quarry used in the construction of
Chickamauga Dam is on the slopes of Big Ridge on the left bank of
the North Chickamauga Creek about 1-1/4 miles (2.0 km) NNE of the
dam. This quarry was in operation for more than two years. During
this time, it produced more than 1 million tons (900,000 mt) of mater-
ial. The lower part of the quarry (now filled with water) is in the Her-
mitage Formation. Most of the quarry face is in the Cannon Lime-
stone. The total thickness of the Cannon exposed in the quarry is
about 90 to 95 feet (27-29 m). The beds dip about 10 degrees to the
southeast and consist mainly of medium- to dark-gray, thin- to medi-
um-bedded, very fine-grained limestone. The overlying limestones of
the Catheys Formation were not suitable for aggregate and were
eliminated from the operation. The quarry measures approximately
200 feet by 600 feet (60x180 m).

Map Number—3. This abandoned TVA quarry is 4400 feet (1300
m) south of Chickamauga *am. Most of the quarry face is the lower
member of the Carters Limestone, which here consists of medium-
gray to medium dark-gray, medium-bedded, very fine-grained and
fossil-fragmental limestone. The T-3 bentonite is exposed at the
upper edge of the quarry. The quarry face is about 300 feet long and
110 feet wide with a highwall from 15 to 45 feet high (90x34x5-14 m).

Map Number—4. Rock from this quarry was used during the con-
struction of the Chickamauga Dam between 1936 and 1941. After
completion of the dam, Chickamauga Lake flooded the major part of
the quarry. It is 3200 feet (980 m) SSE of the dam. The present quar-
ry face extends some 40 feet (12 m) above the level of the lake and
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measures about 100 feet (30 m) in length. Both the upper and lower
members of the Carters Limestone are exposed in the quarry face
and the beds dip steeply toward the southeast. This quarry lies with-
in the zone of Missionary Ridge Fault and shows numerous small fold
structures.

Map Number—b5. On the northwest flank of Missionary Ridge 650
feet (200 m) SE of State Highway 58 is a very small abandoned quar-
ry in the Cannon Limestone. The stone from this quarry was used in
railroad construction over 50 years ago. The beds dip 15 degrees to
the southeast and the quarry measures 100 by 50 feet with a 15-foot
highwall (30x15x5 m) and little or no overburden.

Map Number—6. This quarry is 1000 feet (330 m) NW of State
Highway 58 on the western edge of the quadrangle. It was a very
small operation measuring 75 feet wide and 40 feet deep with a high-
wall of about 18 feet (23x12x5 m). There is little or no overburden.
The upper part of the quarry is in the Catheys Formation while the
lower part is in the Cannon Limestone. It appears that there is an
erosional contact between the Catheys and Cannon in the quarry
face.

Map Number—7. This very small quarry is 1700 feet (520 m) SE of
the Tennessee Highway Department (now Department of Transporta-
tion) Building. It is in the Pond Spring Formation. It measures 75
feet long and 50 feet wide and has a highwall 10 feet high (23x15x3
m) with approximately a foot (0.3 m) of overburden. The quarry is
very old and there is evidence that all the stone was removed by
hand tools.

Map Number—S8. This quarry, formerly operated by the Hamilton
County Highway Department, is about 2500 feet (760 m) south of the
railroad right-of-way for both the Norfolk Southern and CSXT near
the center of the quadrangle. The medium-bedded, light-gray to gray
limestones and dolomites of the Mascot Formation were quarried
here. The quarry is 250 feet wide and about 800 feet long (75x240 m)
with the central part filled with water.

Map Number—9. This quarry in the Pond Spring Formation is
3000 feet (900 m) northwest of the terminal at Lovell Field. The
guarry is partially filled with construction wastes and is approxi-
mately 500 feet long and 250 feet wide (150x75 m).

Map Number—10. Stone from this quarry was used by the West-
ern and Atlantic (now the CSXT) in 1849 to build a slopewall for a
wooden trestle across South Chickamauga Creek. The quarry is 4900
feet (1500 m) SE of East Brainerd School. The limestone member of
the Conasauga Formation is about 60 feet (18 m) thick here and con-
sists of a medium- to thin-bedded, medium- to light-gray, very fine-
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grained limestone. The beds dip 80 degrees to the southeast and the
quarry measures 100 feet by 50 feet with about a 10-foot highwall
(30x15x3 m) with little or no overburden.

CHERT

Chert suitable for road fill and surfacing material is abundant in
areas underlain by rocks of the Knox Group. Weathering and solution
of the more soluble dolomites and limestones of this group has result-
ed in development of a thick cherty residuum. This chert characteris-
tically forms a series of low hills that trend in a northeasterly direc-
tion across the quadrangle.

TABLE 2.—Location of chert pits by Tennessee Coordinate System

Active
Map Number—11 259,450N., 2,247 ,850E.
Map Number—12 235,000N,, 2,245,650E.
Inactive
Map Number—13 247,350N., 2,230,150E.
Map Number—14 240,750N., 2,230,900E.
Map Number—15 249,100N., 2,234,100E.
Map Number—16 239,450N., 2,227,500E.
Map Number—17 239,300N., 2,229,500E.
Map Number—18 233,300N., 2,244 ,050E.
Map Number—19 227,300N,, 2,243,400E.
Map Number—20 221,400N., 2,261,950E.
Abandoned
Map Number—21 252,900N., 2,232,300K.
Map Number—22 249,350N., 2,229,050E.
Map Number—23 246,800N., 2,230,150E,
Map Number—24 241,050N., 2,245,700E,
Map Number—25 239,350N., 2,226,000E.
Map Number—26 239,800N., 2,227 400E,
BAUXITE

Bauxite was first discovered on Missionary Ridge in 1904 and sub-
sequently mined in five locations in Hamilton County until 1926.
Five additional prospects have been reported. All of these are on the
southeast side of Missionary Ridge. Three of these localities, the
Isabella Stewart (Perry) Mine, the Brannan-Montague Mine, and the
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CHCH GRI Ancillary Map Information Document

GRI Ancillary Source Map Information

Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles

Scruggs, P. Levader, Wunderlich, Andrew L. and Hatcher, Robert D. Jr., 2013, Detailed Geologic Maps
of the Chickamauga and Chattanooga National Military Park and Surrounding Area: Fort Oglethorpe 7.5’
Quadrangle and Half of Hooker and East Ridge 7.5’ Quadrangles: University of Tennessee, Tectonics
and Structural Geology Research Group, scale 1:24,000. (GRI Source Map ID 76088).

Stratigraphic Column

Extracted from: (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).

2017 NPS Geologic Resources Inventory Program
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Structural Data

No. of Data = 761

Mean Principal Orientation = 162/3
Calculated. girdle: 285/88
Calculated beta axis: 2-195

(Max. =36.27%)

B)

Lower hemisphere, equal-area projection of (A) poles to bedding in
the study area. (B) Contoured data from (A). Plots made using
GEOrient v. 9.2 by Rod Holcombe.

Extracted from: (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).
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Abstract

The southern Appalachian Valley and Ridge consists of a wedge of Permian (Alleghanian) deformed
Paleozoic rocks making up a foreland fold-thrust belt. It is bound on the east by the Blue Ridge-
Piedmont megathrust indenter and on the west by the Cumberland Plateau in Kentucky, Tennessee,
and Georgia. The Valley and Ridge and Cumberland Plateau structure consists of a stack of mostly
westward-vergent, thin-skinned thrust sheets that propagated through progressively younger units to the
west.

Detailed geologic mapping of the East Ridge, Fort Oglethorpe, and Hooker 7.5' quadrangles in the
westernmost Valley and Ridge of NW Georgia and southern Tennessee was completed at 1:24,000
scale. All of the rocks in this area are have Cambrian to Pennsylvanian ages and consist of dolomite,
limestone, shale, sandstone, and coal. Many of the carbonate rocks of lower Ordovician and
Mississippian age contain significant amounts of chert. Where possible, Cambrian, Ordovician, Silurian,
and Mississippian rocks were subdivided more than any previous mapping of this area. Due to the highly
weathered nature of the Cambro-Ordovician Knox Group, many rocks in this unit were divided based on
changes in chert and topographic characteristics.

Three major Alleghanian thrust faults are present: the Lookout Valley, Chattanooga, and Kingston faults.
762 structural measurements were made for structural control and assist in the building of a modern
cross section through this area. All of the rock units and thrust faults in this area strike NNE and, with
the exception of the Hawkins Ridge fault, dip east to SE. One high angle strike-slip fault was observed in
the Fort Oglethorpe quadrangle with horizontal displacement of ~400 m (1,300 ft). Major folds in this area
consist of the Lookout Mountain syncline, Chickamauga Valley syncline, and Missionary Ridge
anticline.

Extracted from: (Geologic Map of Fort Oglethorpe and Half of Hooker and East Ridge Quadrangles).
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Chattanooga Quadrangle
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Resources Summary of the Chattanooga Quadrangle (Including the Tennessee portion of the Fort
Oglethorpe Quadrangle), Georgia-Tennessee: Tennessee Division of Geology, Geologic Quadrangle Map
105 SE (Blackline Copy Only), scale 1:24,000. (GRI Source Map ID 68253).
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Stratigraphic Column
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Legend
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Extracted from: (Geologic Map of Chattanooga Quadrangle).

East Chattanooga Quadrangle

Wilson, R.L., 1989, Geologic Map and Mineral Resources Summary of the East Chattanooga

Quadrangle: Tennessee Division of Geology, Geologic Quadrangle Map 112 SW, scale 1:24,000. (GRI
Source Map ID 68296).
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Stratigraphic Column

Extracted from: (Geologic Map of East Chattanooga Quadrangle).
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Legend
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25 Map numbers refer to descriptions in Mineral Resources Summary.

Extracted from: (Geologic Map of East Chattanooga Quadrangle).
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GRI Digital Data Credits

This document was dewveloped and completed by Dalton Meyer and James Winter (Colorado State
University) for the NPS Geologic Resources Division (GRD) Geologic Resources Inventory (GRI)
Program. Quality control of this document by Stephanie O'Meara and James Winter (Colorado State
University)

The information in this document was compiled from GRI source maps, and intended to accompany the
digital geologic-GIS maps and other digital data for Chickamauga & Chattanooga National Military Park,
Georgia and Tennessee (CHCH) deweloped by James Winter, Chase Winters, Stephanie O'Meara,
Georgia Hybels, and Dalton Meyer (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 map(s)).
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GRI program coordination and scoping provided by Bruce Heise (NPS GRD, Lakewood, Colorado).
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