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GEOLOGY OF THE CLTNCHPORT QUADRANGLE

By

Wrr,r,reu B. Bnnxr

ABSTRACT

The Clinchport quadrangle is in Scott County in southwestern Vir-
ginia. Clinch River flows through the center of the area, that extends
from the south margin of the coal fields to just north of the Virginia-
Tennessee border. All of the bedrock is sedimentary and ranges in age
from Cambrian to Devonian. Total thickness of exposed forrrations is
approximately 10,000 feet. The rocks are chiefly Cambrian and Ordo-
vician limestones, dolomites, and shales. Locations of stromatolitic
limestone, similar to that recently described in Tennessee, are noted.

The structure consists largely of northeastward-trending reverse
faults and formations that dip southward. A notable exception is the
Rye Cove syncline that contains many small folds and faults. Three
low-angle thrust faults trend to the northeast across the area; they are
the Copper Creek, Clinchport, and Hunter Valley faults. A previously
unmapped southeastward-trending high-angle reverse fault is described.

Mineral resources of econorric importance include deposits of
limestone and dolomite. High-calcium limestone for cement manu-
facture is quarried at Speers Ferry, and dolomite for use as crushed and
broken stone is quaruied at Glenita. Sphalerite, a zinc sulfide, occurs
in dolomite of the Rome formation on the north side of Copper Creek
west of Bellamy. North of Marble Point Church thick beds of siliceous
hematite are along the unconformity between the Mascot and Black-
ford formations. Nodules of residual hematite occur as "float" on the
lower part of the Mascot formation north-northeast of Manville. Tests
conducted on samples of Rogersville shale indicate that it has potential
economic value.
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INTRODUCTION

LocerroN eno Srzn or Anne

The Clinchport quadrangle includes an area of about 60 square
miles in Scott County in southwestern Virginia (Figure l). It is within
the Ridge and Valley physiographic province and is bounded by latitude
36o37'30" and 36o45'N. and lonEitude 89"97'g0" and 8p"4b'W.

EssEElN.c.
t

20 30 40 50 Sl..

Figure l. Index map showing location of Clinchport-quadrangle.

Gnocnepuy

Steep hills and narrow short valleys are present throughout much
of the area included in the Clinchport quadrangle. Notable exceptions
are Clinch Mountain, a long high ridge, and Rye Cove, a relatively
level expanse in the northwest. The highest point, slightly more than
2380 feet in elevation, is on the crest of Clinch Mountain about l.?5
miles east of Clinch Mountain tunnel, and the lowest is 1208 feet at
Speers Ferry Mill adjacent to the Clinch River. Maximum relief is
about 1200 feet, and excluding Clinch Mountain and Rye Cove the
local relief averages approximately 500 feet.

Residents of the Clinchport area engage principally in agricultural
pursuits on small farms. Tobacco, the chief cash crop, is sold in the
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fall of the year, mainly at warehouses in Weber City, Virginia. Much of
the fairly level land in Rye Cove is cleared and is used for grazing beef
cattle. The remainder of the area within the quadrangle is largely hilly
and forest covered, and small-scale lumbering is a part-time occupation
of many farmers. Most of the wood is taken by truck to the paper
mills of the Mead Corporation in Kingsport, Tennessee, which utilizes
hardwoods as well as pine in their operations. Many residents of the
area work in Gate City, Virginia or in the nearby industrial city of
Kingsport, Tennessee.

Principal routes of travel are IJ. S. Highway 58 and 23 along the
southern and western parts of the quadrangle and State Highway 65

on the northwest side of Clinch River. There are two paved State
Roads: State Road 665 between Gate City and Hill Station, and State
Road 649, the main north-south road in Rye Cove. The Southern and

Clinchfield railways provide freight service for the area. The only
municipality within the quadrangle is Clinchport, with a population
of 359 in the year 1950.

Acrnowr,oleMENTS

Field work on which the report is based was done in July - Decem-
ber 1961 and April-May 1962, under authorization from James L.
Calver, Commissioner of Mineral Resources and State Geologist. The
writer is indebted to Ralph L. Miller, of the United States Geological
Survey, for information, advice, and visits in the field.

STRATIGRAPHY

The total exposed thickness of the chiefly marine sedimentary
rocks of the Clinchport area is about 10,000 feet. They range in age

from Lower Cambrian to Devonian (Table f). The quadrangle may be
divided into three areas containing rock sequences which are separated
from each other by reverse faults. The rocks are chiefly Cambrian and
Ordovician in age (Table 2) and except for a very small area in the
northwest corner of the quadrangle, Silurian and younger rocks occur
only in Clinch Mountain and to the south. The quadrangle is divided
into three areas: 1) Copper Creek area, between Copper Creek fault and
Clinch Mountain; 2) Clinchport area, between Clinchport and Copper
Creek faults; 3) Rye Cove area, northwest of Clinchport fault. The
formations are relatively constant along strike but show marked
Iithologic differences from one area to another.
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Table l. Geclogic formations in the Clinchport quadrangle.

AGE NAME CHARACTER IThiC*Nq1 ]n -reet

De-
vonian

Devonian,
undivided

Gray thin-bedded siltstone, gray and green- 
I

ish shale, and fine-grained sandstone. I tggO*

Silurian Tuscarora and
Clinton formations

White to red sandstone and quartz.pebble 
I

conglomerate with siliceous cemenl. | 450-500

Crumbly red shale and sandstone. ) 3AO425
p

FI

TI2j

s
o

Sequatchie
formation

Martinsburg
forrnation

Reedsville shale

T""*li-"",orr"

Yellow-weathering shale, siltstone and lime- 
|

stone. Equivalent to Trenl,on and Reeds- |ville. | 850-rQ5(

sr,, t" -t,L d'l*.;; ;;";;;;.: - l-i--
Gray highly fossiliferous limestone. I SOO-OOO

Moccasin
formation

Red and yellow mudstone and gray lime- 
|stone. | 500-600

Witten limestone Thin- to thiek-bedded, fine-grained, gray 
I

limestone. | 175-225

Bowen formation Red, yellow, and gray limestone and mud-
stone. I 50-90

Benbolt and
Wardell lime-
stones

Argillaeeous cobbly-weathering limestone 
I

and coarse-grained gray limestone: blue 
I

cherty limeslone member, Obwu, occurs in | 900-4?5
upper portion of formation in Rye Cove. 

i

Rockdell limestone

Rye Cove
limestone

Lincolnshire
limestone

Elway limestone

Blackford
forrnation

Gray and pinkish medium- to coarse-grained 
Ilimesfone. | 200-300

Dark, fine-to medium-grained. cherty lime- 
|

stone and gray calcilulite. In Rye Cove | 200-220
only. 

I

Dark-gray, granular. cherty limestone. 
I

Thin calcilutite ., rT ,1"lTlocal':_l_T]tt
Fine-grained gray limestone with bedded
hlack chert.

Dolomite, limestone. calcareous mudstone.
Basal conglomerate or sedimentary breccia.

_40-90

80-115

Mascot formation
Fine-grained to dense gray dolomite with i

much chert. Some pink dolomite and | 600+
green shale partings. 

I

Longview and
Kingsport forma-
tions 

_
Chepultepec
formation

Medjum- to coarse-grained dark dolomite: 
I

much chert. I f00-300

Lighfgray, fine- to medium-grained dolo- |

mite. Some dark saccharoidal dolomite, | 300-850
and sandstone. I
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Table l-Continued

CaunnreN Sysrnru

Rome Formation

The Rome formation occurs principally in two areas; one of which
is north of Clinch River and the other adjacent to Copper Creek. ft is
characterized by red, green, and gray shale and siltstone with minor
amounts of sandstone, limestone, and dolomite. The red and green
shales and gray siltstones with thin, irregular, dark laminations are
the chief diagnostic beds. Limestones and dolomites are rusty brown on
weabhered surfaces. Alternating shales, siltstones, and thin sandstones
that are cornrnonly micaceous occur in thinly laminated contorted beds.
Where these materials are weathered, abundant rock chips that may be
used to identify the formation are present in the soil. Thick resistant
sandstones are exposed on top of some of the hills north of Copper
Creek and Clinch River. Limestone and dolomite beds, commonly up
to 75 feet thick, have sharp contacts with associated shales and silt-
stones. Thick-bedded dolomites form some subordinate knobs south of
Copper Creek Knobs area.

Limestone, from 5 to 30 feet thick, crops out in several places along
the north side of State Highway 6d for several miles. The thickness,
which varies abruptly, is probably greatest at a good exposure about

AGE NAME CHARACTER Thicknesr
in Feet

I

I

It.
IX

l-
I

I
IEIo l--'cl

.sl-l'
IE
| :-
la

Copper Ridge
formation

Upper: light-gray dolomite. Lower: dark
dolomite with fetid odor. Some thin sand-
stones; much chert.

500-600

Maynardville
formation

Upper: finely laminated light-gray dolomite.
Lower: dark-blue limestone with siltv
partings,

80-230

Nolichucky
formation

Fiirsile green shale, siltstone, and varying
amounts of limestone. 5r0

Maryville
limestone

Thick-bedded, fine-grained blue limestone
with silty partings. Some dolomite. 695

Rogersville
shale

Fissile sreen and dark-blue shale. Little
siltstone and dolomite. 50-60

Rutledge
limestone

Thick-bedded, fine-Arained blue limestone
with silty partings. Upper part is dolo-
mite south of Copper Creek.

285-376

Rome formation Shale, siltstone, sandstone, limestone, and
dclomite. 1200-150(
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Table 2.

VrncrNre DrvrsroN or

Correlation of Cambrian

Mrxonar, Rnsouncns

and Ordovician terminology.

Thic

Bults ( l94O) Gooper (1945)
Hor?rs ond Miller

il958)
;outh of Clinchporf Rye Cove

Juniolo fm.
(Seouolchie) Sequolchie fm. Sequotchie fm. obsenl

)edsille shole
enlon limeslonc

VlorlrnS - lF(eedsulE S

bu,s sholelr,eirm-ill Morlinsburg sh Morlinsburg shole Moriinsburg tm.

Lowvil le -
MoccGin

formoiion

Moccosin fm. Moccosin fm. Moccosin fm. Moccosin fm

Witlen limestone Witten limeslone Wifl€n limesfone Wiffen lim€slone

Bowen formotion Bowen formotion Bowen fomolion Bowen formotion

Oltosee limeston€
Wordell limesf$e

Nodulor unil
I Benbolt ond

I Wordell ls.
Benbolt ond
Wordell ls.
-----?------?- -

Rye Cove ls

Benbolt limestone

Holstm lmeslone Rockdell lireslm( Rockdell limeslone Rockdell limestone

Murfreesboro ls.

Lincolnshire ls. Lincolnshire ls. Lincolnshire ls
ffi

Elwoy limesloneElwoy limeslone Elwoy limeslone

Blockfofd fm.
( Tumbez ) Blockford f m. Blockford f m. Blockford fm.

Beekmontown fm.

-{hepultepec dol.-.
(obsent locolly)

Copper Ridge dol.

------?--- ---
Nolichucky shole

Knox dolomite

Moscoi dolomite Moscoi fm Moscot fm.

Longview ond
Kinqsptrt dol.

Longvrew
K ingsporl

ond
1m.

Longview ond
Kinqsport fm

Chepullepec dol Chepullepec tm. CheDultepec fm,

Copper Ridge dol Copper Ridge fm. Copper Ridge fm

Moynord- lchonces B
ville fm ffil[ffi

dovnord- lGhorces Br
uiri" r' lL*lJili

Moynord-
ville fm,l_oJlo_rgyi!le_ qrqf N Hollo

Nolichucky shole Nolichucky shole Nolichucky fm Nolichucky fm

Moryvil le limestone Moryville linEstone Moryville limestone l\iloryvil le limestone lroryville limesione

Rogersville shole Rogersville shole Rogersville shole Rogersville shole Rogersvill€ shole

Rulledge limestone Ruiledge limEfme Rulledge limestone Rutledge limesione Rutledge limestone

Rome fdmotion Rme formotion Rome formolion nof exposed

0.6 mile northeast of State Road 649. The limestone is blue to gray and
chiefly fine grained to dense. Some is medium grained, and brown iron-
oxide stains are common. Weathered surfaces vary from dull brown to
blue. Part of the rock consists of conglomerate or breccia in which
individual pieces up to 8 inches in diameter have been squeezed and
rotated (Figure 2). Zones several feet thick have wavy siliceous partings
that weather in relief. l{any particles within the limestone appear
to be organic.
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Figure 2. conglomerate or breccia in limestone beds of Rome forr'a-
tion along State Highwa;' 6b.

Inconspicuous small-scale cross-bedding is present in the sancl-
stones. Prominent mud cracks and ripple marks are present in road-
cuts on the north side of Copper Creek and Clinch River (Figure 3).
Unusualll. large s1'mmetrical ripple marks are well exposed on the upper
surface of a verl. coarse-grained sandstone bed on the north sicle of
state Highway 65 about 0.25 mile east of the to'r'n limits of clinchport
(Figure 4). Nraximum wave length (crest to crest) is 18 inches, ancl
maximum rvave height is about 4 inches.

structural complications make the selection of a representative
stratigraphic section difficult. A dominantly shale zone about 3b0 feet
thick occurs at the top of the formation; east of Hitl Station this zone
consists of green, red, gray, and brown shales .lvith interbedded silt-
stones. Less than 200 feet below the top of the formation are several
feet of sanclstone, and about 50 feet belo.' the sandstone are a few feet
of limestone. The uppermost part of the shale zone contains inter-
bedded shale and limestone, and contact with the overlying Rutledge
limestone is gradational. The contacb is placed at the base of the
lowest massive limestone in rvhich shale is a minor component. The
maximum thickness of the Rome formation in the quadrangle is about
1500 feet.
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Figure 2. Conglomerate or breccia in limestone beds of Rome forrna-
tion along State Highwal' 65.

Inconspicuous small-scale cross-bedding is present in the sand-
sto'es. Prorninent rnucl cracks ancl ripple rnarks are prcsent in roacl-
cuts on thc north side of Copper Creek and Clinch River (Figure B).
Ilnusualll- l'lrge s1'mrnetrical ripple mnrks are u'ell exposed on the upper
surface of a verl' coarse-grained sanclstone bed on the north side of
State Highu'a1' 65 :rbo't 0.25 rnilc east of thc to*'rr linrits of C'linchport
(Figure 4). \laximurn u'ave length (crest to crest) is 18 inches, and
rnaximum rvave height is about 4 inches.

Structural complications make thc sclcction of a representative
stratigraphic section difficult. A donri'a,ntl1' shalc zone about 850 feet
thick occurs at the top of the forrnation; cast of Hill Station this zone
consists of grcen, red, gra1., and brorvn shales r,vith interbedcled silt-
storres. Less than 200 feet below the top of the forrnation are several
feet of sanclstone, arrd about 50 feet belorv the sanrlstone are a feu, feet
of limestone. Thc uppernrost part of the shale zone contains inter-
bedded shale and limestone, ancl contact rrith the o'erlJ'ing Rutledge
lirnestone is gradational. 'lhe contact is placed at the basc of thc
lorvest rnassive lirnestone in which shalc is a minor component. 'I'hc
maxirnum thickness of the liorne forrnation in the quadrangle is about
1500 feet.
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3. Ripple-marked fine-grained sandstone within
formation along Ccpper Creek.

Figure 4. T,arge ripple marks in very coarse-grainecl sandstone within
the Rome Jormation along State 

"I.Iighouay 
65 about 0.25

mile east of Clinchport.

F igure
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tr'igure 3. llipple-marked fine-grained sanclstone within the Rome
formrr li,rr1 along ('opper ( 'reek.

:l$

l6

l'igure il. Large ripple rrrarks ln ven-
tlrc llorrrc forrrraliorr al,rrig
rrrile easI of Clinchnort.

<:oatse-glained sandstone n-ithin
State Highwal' 65 about 0.25
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Rutledge Limestone

Prominent exposures of Rutledge limestone occur along a blufr
on the southeast side of Clinch River, and extend from Boulder, south
of Clinchport, to the east edge of the quadrangle. A relatively isolated
exposure extends from north of Speers Ferry Mill to east of Smith
Chapel. Rutledge is present in the bluffs along the south side of Copper
Creek.

Along the southeast side of Clinch River the formation is domi-
nantly fine-grained thick-bedded blue limestone with some mottled
blue and gray lir,nestone. Clay or silt partings, less that 0.5 inch thiek,
occur at approximately l-inch intervals in the limestone beds. On
fresh surfaces the partings project in relief after weathering. In the
lower part of the Rutledge are shale beds up to 1 foot in thickness;
beds of blue dolomite occur in the upper half of the formation. South of
the Bellamy fault the lower part of the formation consists of limestone
similar to the Rutledge along Clinch River. The upper part of the
formation is dolomite. Rutledge limestone in Copper Creek Blufr is
generally similar to that south of Bellamy fault. The gray fine-grained,
to dark medium-grained dolomite is in sharp contact with the under-
lying limestone. Weathered surfaces have a gnarly, dark, gritty appear-
ance, and cobble-size fragments of "rotten" dolonrite; commonly
litter the red soil. Several feet of chert occurs at the contact between
limestone and dolomite about I mile southeast of Bellamy. Part of the
chert is dense and white; the rest consists of closely packed light and
dark siliceous oolites with siliceous cement. The chert weathers to tan
pebble- and cobble-size particles with smooth surfaces. The formation
is 376 feet thick south of Hill Station (Geologic Section 1); this is
probably its maximum thickness in the quadrangle. South of the
Bellamy fault the formation is about 285 feet thick.

Geologic Section 1. Along State Roads 645 and
Station. Strike N. 50o 8., dip g0' SE.

Rogersville shale

665 southeast of Hill

Thickness
Feet

Rutledge limestone (376 feet)

ll Limestone, blue with silty or clayey partings, I to 2 feet thick. Some blue
dolomite. Solution channels, cave breccia, travertine. Minor faulting
and brecciated zone 6 or 8 feet thick, Edeewise conslomerate zones I to
5 inches thick. Small fault or slump a[ upper contacl . . . 158

10 Covered; probably blue limestone with clayey or silty partings. . . . . . . . . . . . . 48
9 Limestone, blue, massive, with thin silty or clayey partings about I inch

apart. ihin zones of intraformationaiconslomerate or bieccia. Solution
channels, collapse slructures,travertine........ 50
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Thickness

8 Covered; probablybluelimestone withclayeyorsiltypartings............ 20

7 Limestone, blue, massive, with thin shaly laminations that project on
weathercd surfaces. Some layers weather to brorvnish shale... 30

6 Shale, greenish, with calcareous and silty layers. . l0
5 Limestone, blue, with interbedded shale.. . l0
4 Limestone, blue, in beds about 6 inches thick. Clayey or silty partings.

Gash fractures filled with white calcite. ll
3 Limestone, blue, thin-bedded. Interbedded shale. Shale thickens and thins

as a result of squeezing. 25

2 Limestone, blue, thin-bedded. Interbedded greenish shale. . . I
I Limestone, dark-blue, fine-grained, with clayey or silty partings. Blue and

graymottledlimestone. Gradationalcontact. .......... 13

Rorne (Pumpkin Valley) formation

Rogersville Shale

The Rogersville shale forms a thin caprock on Rutledge limestone
bluffs on the southeast side of Clinch River and Copper Creek. In the
Speers Ferry Mill-Smith Chapel area the shale crops out on relatively
flat benches that are along the lower parts of the north slope of lfoccasin
Ridge. Non-calcareous, fissile, green to dark-blue shales cha"racterize
the Rogersville (Geologic Section 2). Weathered shale chips are gray
with dark perimeters. There are some siltstones and dark, medium-
textured dolomite lenses. About 0.5 mile south of Bellamy Church a
limonite lens is at the base of the formation. The Rogersville is in
sharp contact with adjacent formations and ranges in thiekness from
about 50 feet to 60 feet.

Geologic Section 2. State Road
N. 75o E., dip 35o SE.

Maryville limestone

Rogersville shale (58.5 feet)

665 southeast of Hill Station. Strike

Thickness
Feet

4 Shale, greenish, non-calcareous. Some silty layers. . 27

3 Dolomite, dark, medium-grained, sandy.. ....... 1.5

2 Shale, greenish, non-calcareous, some silty layers. . 15

I Shale, dark-blue, non-calcareous 15

Rutledge limestone.

Maryville Limestone

Outcrops of the Maryville limestone, on the northwest slope of
Copper Ridge and the north slope of Moccasin Ridge, generally parallel
those of the Rutledge limestone and Rogersville shale. Good exposures
are about 0.5 mile southeast of Hill Station and just north of Speers
Ferry Mill.
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The Maryville is chiefly a thick-bedded, fine-grained blue lime-
stone with thin siliceous partings, about I inch apart, that weather in
relief. Mottled blue and gray limestone, magnesian limestone, and
dolomite occur throughout the formation. Zones of intraformational
(edge-wise) conglomerate and thin shales are present. On the north
slope of Moccasin Ridge are beds of dark, gritty, fine- to medium-
grained dolomite and beds of dark coarse-grained dolomites. These
lithologies are more common near the lower and middle parts of the
formation. The upper contact zone of magnesian limestone, shaly
limestone, and shale is gradational with the Nolichucky formation.
The thickness of the formation southeast of Hill Station is about 696

feet (Geologic Section 3).

Geologic Section 3. Along State Road 665 southeast of Hill Station.
Strike N. ?5o 8., average dip 25' SE. Several ofrsets in measuring
redueed thickness accuracy.

Nolichucky formation

Maryville limestone (696 feet)

15 Limestone, shaly. Magnesian limestone and shale. Gradational contact
with Nolichucky 25

14 Limestone, blue. Magnesian limestone and dolomite. Clayey or silty part-
ings. Someshalylimestone .......... 42

13 Covered; some shaly limestone. 42

12 Limestone,blue. Magnesianlimestoneanddolomite;someshale........... 42

1l Covered, probably shaly limestone 27

10 Limestone, blue and gray. Blue and gray magnesian limestone and
dolomite, fine-to medium-grained. Some shale and shaly-weathering
limestone. ......... 12

I Limestone, blue and gray, fine-to medium-grained. Siliceous partings.
Magnesian limestone anddolomite, some mottled blue andgray.... ...... 231

8 Limestone, blue with siliceous or clayey partings. Thin shales. Intrafor-
mational conglomerate zones. Probable fossil fragments. Slightly sheared
zones with white carbonate veins. .. . .. . . . . .. . 84

7 Limestone, blue. Some gray dolomite. Siliceous or clayey laminations
about 1 inch apart. Dense to medium-grained limestone. Intrafor-
mationalconglomerate. .....100

6 Limestone, blue, with clayey or siliceous partings. Some mottled admixed
magnesian limestone and dolomite. 42

5 Dolomite, gray to dark-gray. Some sandy layers. Some white carbonate
streaks. 34

4 Covered,probablygraydolomite. ...... 1.5

3 Dolomite, gray. .. .

2 Covered, probably gray dolomite
I Dolomite, gray. Contact covered

Rosersville shale.

Thickness
Feet
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Noliehuckl' Forma tion

Nolichucky formation occurs at the top of a subordinate rorn, of
hrJls on the northwest slope of copper Ridge and occupies a similar
position on the north slope of Moccasin Ridge. Another exposure of
Nolichucky is on the north-facing slope of Greasy Valley, north of the
clinchport fault. A nearly complete section is exposecl along State Road
665 southeast of Hill Station (Geologic Section 4).

The Nolichucky is chiefly non-calcareous, fissile, green shales,
silty shales, and thin siltstones. Some shale, especially in the upper
part, is dark blue. At various horizons are thin lay-ers of green and
purple calcareous siltstones, medium- to coarse-grained gray to greenish
limestones and dolomites, and a little sandstone. \[uch of the ]ime-
stone contains glauconite. One-foot conglomerate zones contain lime-
stone, siltstone, and shale fragments up to I inch in diameter. Shale
and silt layers, with clay pellets that weather and leave hollows re-
sembling fossil molds, are common at some localities. Carbonate beds
are not prominent here, but about 1 mile to the northeast an aggregare
thickness of 50 feet or more of limestone is present, demonstrating the
lenticular nature of the carbonate beds.

Figure 5. Stromatolitic limestone
State Road 64b. Note
of rock in foresround.

in Nolichucky formation along
"intercolony filling" near center
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Nolit.huc.kl' Fornra t ion

Nolichucky formatio' occurs at the top of a suborclinate rorv of
lrrJls on the northwest slope of c)opper Riclge ancl occupies a similar
position on the north slope of \Ioccasin Ridge. Another exposure of
Nolichuck;. is on the north-facing slope of Greasy Yalley, north of the
clinchport fault. A nearll' complete section is exposed along State Road
665 southeast of Hill Station (Geologic Section 4).

The Nolichucky is chiefl1' non-calcareous, fissile, green shale.s,
siltl' shales, and thin siltstone s. Sorne shale, especially in the upper
part, is dark blue. At various horizons are thin la1'ers of green and
purple calcareous siltstones, rneclium- to coarse-grained gra;, to greenish
limestones ancl dolomites, and a little sandstone. lluch of the lime-
stone contains glauconite. One-foot conglomerate zones contain lime-
stone, siltstone, ancl shale fragments up to I inch in diameter. Shale
ancl silt la1'ers, u'ith clay pellets that .n'eather ancl leave hollows re-
sembling fossil nolds, are common at some localities. carbonate beds
are not prominent here, but about I rnile to the northeast an aggregare
thickness of 50 feet or morc of limestonc is present, demonstrating the
lenticular nature of the carbonate beds.

Figure 5. StromrLtolitic lirnestone
State ltoad 645. Note
of rock in {oreErouncl.

in Nolichuckl' formation along
"intercolony filling" near center
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Stromatolitic limestone, similar to that described by Oder and
Bumgarner (f961), was identified for the writer near Hill Station
(Geologic Section 4) and 1 mile to the northeast of that location by
Robert C. Milici. The stromatolitic limestone is blue to gray, fine
grained to dense, and on weathered surfaces has a smooth undulatory
appearance. Brown iron-oxide stained bands, several inches wide, cut
through the limestone and commonly meet to form the apex of a tri-
angle (Figure 5). These bands, the intercolony fillings of Oder and
Bumgarner, divide the limestone into discrete "colonies" that range
from several inches to 4 feet in diameter. Along State Road 665 the
stromatolitic limestone is about 3 feet thick and occurs about 160 feet
from the top of the formation. About I mile along strike to the north-
east, the stromatolitic zone is approximately 35 feet thick, and the top
of the zone is about 105 feet below the base of the Maynardville (Figure
6).

l3
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glauconite-bearing
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Moynordville formotion

Molyville limeslone

Souih side of Greosy Vol ley
O.25 mile eosi of U.S.
Highwoy 58 ond e3

half of the Nolichucky along Moccasin Ridge is a
limestone that ranges in thickness from about 20
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Figure 6. Sketch showing relations of stromatolitic limeslone in the
Nolichucky formation.
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to 50 feet and that appears to be continuous along strike. Dense green
limestone, dense gray limestone with rusty streaks and stains, dark-
blue to gray medium coarsed-grained limestone, limestone with dark
oolites, and argillaceous cobbl;r-weathering limestone are present. In
places weathering has produced isolated masses of limestone, several
feet in diameter, that resemble boulders surrounded by shale. Stro-
matolitic limestone from this zone was identified by Robert Milici.

On the south side of Greasy Valley less than 0.2d mile east o1

U. S. Highway 58 and 23, an aggregate thickness of about 50 feet of
glauconite-bearing limestone lenses, separated by shale, crop out. Lime-
stone beds range from a few inches to 8 feet in thickness, and stroma-
tolitic limestone occurs throughout much of the interval (Figure 6).
The limestone commonly is blue to gray and fine grained to dense.
Some rough-weathering, coarse-grained, brown limestone is partly
oolitic, and contains much glauconite. Conglomerate zones and "inter-
colony filings" are prominent. The top of this stromatolitic limestone
zone is about 150 feet stratigraphically below the base of the Maynard-
ville formation. Small fossils, probably trilobite fragments and cystid
or crinoid plates, were found in all areas of Nolichucky in both lime-
stone and shale. The formation is approximately 510 feet thick. The
character of the Nolichucky along the north slope of Copper Ridge is
shown in Geologic Section 4.

Geologic Section 4. Along State Road O6d southeast of Hill Station.
strike N. 60o E., dip 25o-30o sE.

Maynardville f ormation

Nolichucky formation (510 feet)
Thickness

Feet

l9
I8
l7

20 Shale, green-and blue.interbedded. Fossils in green shale. Siltstone layers
and fossiliferous bluish-grav, medium-srained-limestone. Gradational Lon-
tact with Maynardville..... . . . . . . . . . . . . .

Shale, dark-blue. Some siltstone and carbonate.
Shale, green. Some dark-blue shale, siltstone and carbonate.
Shale, green. Siltstone. Red shale and limestone lenses. Fossils in green shale.

Some foot-thick limestone conglomerates, siltstone, and shale-with frag-
ments up to several inches in diameter.

Shale, green, fossiliferous. Small trilobites and many cystid or crinoid
plates. Dicellomus appalot:hia, Kingstonia ual.cotti?, Tirranorclla buttsi?
Some layers contain clay balls.. ... . . . . .

Limestone, gray, medium coarse-grained. Stromatolitic zo\e....
Shale, green.
Covered, probably shale. . .

Shale, green, fusile. . .

Silt-y and claye_.y layery with clay pellets that weather out and lear-e depressions
that resemble fossil mclds.

38
26
42

t5
t4
l3
t2
lt
l0
9

Shale, green, fissile. Some thin siltstones and limestones

2l
3

l5
l9
38

I
84

2Shale and limestone.
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Thickness
Feet

Limestone and
Glauconite..

Shale, green, {issile. Some silty zones.
Shale, greenish. Greenish siltstone and calcareous layers. .

Siltstone, green and purple, calcareous. Limestone and purple shale. . . . . . . .

f,imestone, gray to greenish, medium- to coarse-grained, silty. Some dolomite
and thin shales. .

Shale, green. Some green calcareous siltstone.
Limestone, gray, medium-grained. .

Shale, green, and silty shale, non-calcaleous. Thin siltstone. Thin, greelish,
medium-grained, silty limestone and dolomite, up to 8 inches thick. Con-
tact covered but probably gradational. 84

tr{aryville limestone.

llaynardville Forrna I ion

The \faynardville formation is present on the north slope of
Moccasin Ridge, the northwest slope of Copper Ridge, and near the
bottom of the north-facing slope of Greasy Valley. In areas south of
Clinch River the Xfaynardville commonly occurs where north slopes

on Copper Ridge and nrloccasin Ridge merge with relatively flat-
topped hills of Nolichucky.

The Maynardville formation consists of two mernbers, the Lorv
Hollow limestone member and the overlying Chances Branch dolomite
member. The Low Hollow member is typicarly dark-blue, fine-grained,
limestone w-ith closely spaced clayey or silty partrngs (Figure 7). It

Figure 7. Lolv Hollow member of Maynardville formation along
U. S. Highway 58 and 23 southwest of Clinchport.

dolomite, some purple, sornc medium- to coarse-grnined
1

20
56
l4

l0
t
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[J Lirnestone and clobnrite, sonre pulple, sorle ttrediurtt- to co:rrse-guinerl.
Glauconite

7 Shale, green, fissile. Sone siltl'zortes
6 Shale, greorish. (ireenish siltstole antl t:ak:trreous layers
5 Siltstone, green aurl purple, caLcareous. Limestone and purple shale
I -Lirncstonc, gray to greenish, mecliurl- to coarse-graitretl, silty. Sotne dclomite

and thin shales

Thickness
Feet

)
I

Shale, greer. Sorne greel r.alt:areous siltstole
Limestone, gray, nedium-grained

I
20
DO

l{

J

10
I

Shale, greert, and siltl'shale, non-calcareorts. l'hin siltstorre. 'I'hin, greelish,
rnediurn-grainerl, siltl' liurestole and <lolornite, up to 8 irrt'hcs thick. Con-
tact covered but probabll' grarlatioral. 84

JIarl'ville limestorre.

1[a1'rrar, lville ]'orrna t ion

The llal'narclville formation is prcsent on the rrolLh slope of
lloccasin Ridge, the northrvest slope of Copper Ridgc, and near the
bottom of the north-facing slope of Greasl'\'alle1-. ln areas south of
Clinch lliver the \Ia,vnardville commonl)' occurs tvhele north slopes

on Copper Ridge and ]Ioccasin Riclge merge \Yith relatively flat-
topped hills of Nolichuckl-.

'l'he llal'nardville fornratiou consists of t$'o nembers, the Lorv

Ilollo'w lirnestorre rnernbcr and the overly;ng Chances Branch dolornite
member. The l,ow IlolJol'mcmber is typicatly tlark-blue, fine-grained,
limestone rvith closell' spaced clal'ey' or siltl' partrng-s (Figure 7)' It

Figure 7. Lorv Hollow rncmber of llaynardville formation along
I.. S. IJighwal' 58 and ?3 southrvest of Clinchport.
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differs from the Rutledge and Maryvilre limestones chiefly in having
thicker and slightly more irregular partings, arthough in places it is
simijar to them. In places the Low Hollow is a cobb[,, blue limestone
that weathers to shale. south of Hilr Station along State Road 665,
the member consists of dark-blue fine-grained lim-estone, magnesian
limestone, and dolomite with silty or clayey partings (Geologic Eection
5). Weathering commonly imparts an irreguiar blue and grJy splotchy
appearance to carbonate beds. The Low Hollow is about rOb feet
thick in this locality, but only about B? feet thick I mile to the north-
gult. fncomplete exposures along the north slope of Moccasin Ridge
indicate that the Low Hollow member consists of about r0 feet of
dark-blue to gray, fine-grained, thin-bedded, argillaceous dolomite
overlain by about 2o to eb feet of fine-grained blue limestone with
shaly partings.

Geologic Section d. Along State
Strike N. 70" E., dip 25o sE.

Copper Ridge fonnation

Maynardville formation (ZBl feet)
Chances Branch member:

Road 665 southeast of Hrll Station.

Thickness
Feet

4 Dolomite, light- to dark-gray, fine- to medium_grained. Some black chert anddark, sugary, vuggy dolomite. Contact gruaitio";f ."ith a;pp";n'G. . . 493 Covered. Some dolomite and shale exposed. 682 Dolomite, dark-blue to gray, fine-grained. Blackchert. .......... 14
Low Hollow member:

I Limestone, nragnesian lime-ltone and dolomite: dark_blue, fine_erained. Siltvor clayey lam.inalions_ Weathers rc shale. S;-; Lil ;il ?;;v "p*fj"iii,carbonate beds. Gradational contact.
Nolichueky formation.

The chances Branch member is usually in sharp contact with the
underlying r,ow Hollow. The lower part of the chances Branch con-
sists of dark-blue or gray, fine-grained dolomite, and some brack chert.
The upper part of the member contains light_ to dark_gray, fine_ to
medium-grained, thinly laminated dolomite; black chert and 

"o*edark, sugary-grained, vuggy dolomite, similar to the lower part of the
Copper Ridge, are also present. Near the east edge of the quadrangle
the bottom of a 3-foot bed of quarLz sandstone with doromite cement
was arbitrarily taken as the top of the chances Branch member and
the base of the copper Ridge formation. The chances Branch is
between 77 and, lZd feet thick along Copper Ridge and estimated to
be between 50 and 100 feet thick on Mocurin RidEe.
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Gradational contacts above and below the Maynardville con-
tribute to variations in thickness determinations. Along Copper Ridge
the formation varies from approximately ll4 to 23O feet in thickness
and probably is less than 200 feet thick along Moccasin Ridge.

Copper Ridge Formation

The Copper Ridge formation is exposed on the upper slopes of
the north side of Moccasin Ridge and the northwest side of Copper
Ridge. North of Clinch River the formation crops out in Greasy Valley
and on the northwest slope of Cove Ridge. The Copper Ridge consists
chiefly of dark dolomite in the lower part and light-gray dolomite
in the upper part. The base is gradational with the Chances Branch
member of the Maynardville formation and contains difrerent amounts
of light-gray fine-grained dolomite. Near the east edge of the quad-
rangle, along Copper Ridge, the lower contact is arbitrarily placed
at the bottom of a 3-foot sandstone bed. In other places weathered
exposures have from 6 inches to several feet of sandstone at the base.
In the lower half of the formation weathering of light and dark mottled
dolomite causes the development of irregular bedding surfaces on
which small, dark, subrounded areas project above light-colored areas.
The soil covering these beds contains abundant angular chert fragments
several inches in diameter. There are many dark granular dolomite
layers, commonly with red streaks or stains, that have resinous luster
and granular weathered surfaces. Where freshly broken, these beds
emit a petroliferous odor. Vugs, lined with crystals of white dolomite
or quartz, are common. Light-colored fine-grained dolomite with
subordinate dark granular beds characterize the upper half of the
formation. Sand grains occur in the Copper Ridge as scattered grains
in dolomite and chert, and as thin sandstone lenses. Chert that is
most abundant in the upper half of the formation is porous to chal-
cedonic and light- to dark-colored; it occurs as small fragments to
pieces several feet in diameter. Oolitic chert, containing both light
and dark oolites, is present in layers up to I foot thick. In Rye Cove
the Copper Ridge has a large amount of sandstone, especially in the
upper part. At Vicar Hollow chert, limonite, and hematite and white
oolites in dolomite are conspicuous components of the formation.
The Copper Ridge and Chepultepec are conformable; and because
there is no well-defined boundary, the top of the Copper Ridge is
placed at the base of the first prominent thick sandstone above which
sandstones are common. The thickness of the formation is between
500 and 600 feet.
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Onnovrcren Svsrnna

Chepultepec Formation

The distribution of the Chepultepec formation parallels that of
the Copper Ridge formation. The Chepultepec is present along the
crestal portion of Copper Ridge and part of Moccasin Ridge. Natural
Tunnel, a well-known scenic feature, is in dolomite of the Chepultepec
formation. The base of the formation commonly is placed at the bottom
of the first sandstone above prominent oolitic chert near the top of
the Copper Ridge formation. The lo'wer part of the Chepultepec con-
tains light-gray, fine- to medium-grained dolomite and some dark
gritty-weathering dolomite. The upper part of the formation has much
light-gray cryptocrystalline dolomite with subconchoidal fracture
interbedded with dark-colored medium-grained beds. Sandstone
occurs near the top of the formation. Scatterecl qtartz grains and
beds of sandstone are present throughout the formation. Commonly,
the sandstones are composed of medium-grained, fairly well-rounded
quartz with dolomite cement. Where fresh, the sandstones resemble
dolomite beds; dissolution of the cement leaves a brown-stained friable
sandstone.

On the southward-facing slope of Greasy Valley dolomite of the
Chepuitepec formation is poorly exposed, and white, fine-grained,
friable sandstone float is abundant. South of Johnson Springs are

several feet of white orthoquartzite near the top of the Chepultepec,
adjacent to a fault. Exposures of Chepultepec to the north, on the
west slope of Cove Ridge, indicate a moderate amount of sandstone
jn the formation. At the base of the south entrance of Natura! Tunnel,
disturbed zones within the Chepultepec are well exposed. The lower
50 to 75 feet on the west wall are intricately folded and faulted, but
the structures stop abruptly in an upward direction. Deformation,
that was possibly the result of submarine slump or sliding, probably
occurred prior to complete consolidation.

Although there are apparent disconformities within the Chepul-
tepec, the formation is conformable with the overlying Longvrew;
and no sharp contact exists. A gradational contact between the for-
mations was noted by Miller and Fuller (1954) and emphasized by
Bridge (1956). The vague boundaries of the Chepultepec contribute to
variations in thiekness measurements. In Moccasin Ridge the Chepul-
tepec is between 750 and 850 feet thick and in Copper Ridge between
600 and 800 feet. North of the Clinchport fault, in the Rye Cove area,
it is about 300 to 500 feet thick.
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Longview and Kingsport Formations, undivided

The Longview and Kingsport formations have a parallel distribu-
tion to that of the underlying Chepultepec formation and occur at
the top of Cove Ridge along the west side of Rye Cove. The Longview
formation and the overlying Kingsport formation were mapped as a
single unit because no lithologic break was observed. It is typically
medium- to coarse-grained, brown to gray dolomite with abundant
nodular and massive-bedded chert. Beds of light-colored, fine-grained
to dense dolomite and irregular masses of chert are common. Scattered
quartz grains are present in some dolomite beds, and thin green shale
partings occur in the upper half of the formation. Along State Road
665, north of Manville, are conglomerate zones composed of jumbled

chert fragments, silicified dolomite, and shale which probably mark
minor disconformities. At Speers Ferry the top of a dense, light-gray
limestone and dolomite unit. more than 20 feet thick, was taken as the
contact with the overlying Mascot formation.

The unit has differing thickness measurements because of discon-
formities within it and gradational contacts. South of Clinch River
the thickness is approximately 300 feet; in the Rye Cove area, north
of Clinch River, the thickness is commonly between 100 and 350 feet.
Gastropods, probably specimens of Lecanospi'ra, were found in loose

chert.

Mascot Formation

The Mascot formation is exposed on the south slope of Moccasin
Ridge and on the southeast slope of Copper Ridge. North of Clinch
River the formation crops out at the crest and on the east side of Cove

Ridge and along the southeast flank of the Rye Cove syncline as far
east as Rhoton Mill. Erosion has exposed the Mascot in an inlier north
of Johnson Springs. In the Clinchport area the Mascot consists of
light-gray, fine-grained to dense dolomite. Dark-gray, medium-grained
dolomite contains vugs, scattered quartz grains, and chert. Red to
pink stains and streaks color some dolomite, especially toward the top
of the formation. fn the lower half of the Mascot are many thin part-
ings of green shale. Minor disconformities within the formation are

indicated by disturbed zones several feet thick; these zones, composed

of chert, dolomite, silicified dolomite, and shale fragments, vary greatly
in thickness within a single exposure.

Along Moccasin Ridge the Mascot is largely dolomite, similar to
that described above, but the lithology varies appreciably along strike.
Sandstone lenses, up to I foot thick, and dense gray limestone inter-

19
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bedded with dolomite occur in the lower part of the formatron. Oolitic
chert and red, pink, and green compact dolomite are in the middle and
upper parts of the Mascot. Bast of Speers Ferry a massive bedded
chert near the top of the formation projects from the ground in a near
vertical position.

In the upper part of the Mascot in Rye Cove some exposures have
thin conglomerates. Abundant banded red and white chalcedonic
chert occurs in pink and greenish dolomite with narrow dark bands
and green spots. The upper few feet contain sandstone lenses I to P

inches in thickness separated by dolomite with scattered quartz grains.
Within 30 feet of the top of the formation is a zone of massive, com-
monly rounded chert. Some of the chert masses are more than lZ
inches in diameter and are associated with light and dark fine-grained
vuggy dolomite. The vugs are lined and partly or completely filled
with small, clear quartz crystals that project in relief on weathered
surfaces. Erosion at the top of the Mascot has caused variations from
the average thickness of approximately 600 feet. Thickness of the
formation in Rye Cove is difficult to determine because folds, low dips,
and irregular topography are present.

A widely recognized unconformity at the top of the Mascot (Beek-
mantown) is marked by conglomerate or sedimentary breccia, but
the amount of erosion cannot be accurate,ly determined. fn Tennessee
200 feet of relief on the original eroded top was noted by Rodgers and
Kent (1948, p. 32), and Cooper (1944, p. 33) recorded 400 feet of
thickness va.riation in the Beekmantown within approximately 0.25
mile. Regional studies indicate that beds above and below the ero-
sion surface are generally parallel.

The Mascot and Blaekford appear to have slightiy angular re-
lationships in exposures along state Road 66b about 0.p5 mile north of
Manville school. The possibility of a fault of small displacement was
suggested to the writer by Ralph L. Miller. Above the Mascot is 3 to
4 inches of red clay with small chert particles, overlain by about 6
inches of dark chert and dolomite particles several inches in diameter.
Above is 6 inches of greenish silty material containing small chert
particles, overlain by several feet of thick-bedded grayish dolomite that
contains angular chert and dolomite fragments up to I inch in diameter.

In the Rye Cove area the conglomerate is several feet thick. It
is red, yellow, green, purple, or gray and commonly crowded with chert
and dolomite fragments, averaging I Lo e inches in diameter; some
partieles are more than 6 inches in diameter. rn places conglomerates
occur 20 feet above the Mascot and angular chert fragments are 30 feet
hiEher.



Gnor,ocy oF THE Cr,rncnponr Queunencr,a 21

About 0.25 mile north of Jennings Missron (church) the Mascot-
Blackford contact is marked by an iron oxide-rich zone composed
chiefly of hematrte and quartz. Individual massive beds are more than
I foot thick, and the total thickness of the zone may be as much as
40 feet. The hematite is not present in stream valleys along strike to
the east and west.

Blackford Formation

The Blackford formation occurs low on the south slopes of Mocca-
sin Ridge and Copper Ridge and on the northwest flank of the Rye
Cove syncline. Fault zones along the southeast side of Rye Cove con-
tains slivers of Blackford. The Blackford is largely carbonate rock
south of Clinch River and largely argillaceous material in Rye Cove.
On the south slope of Moccasin Ridge poor exposures indicate that
the formation consists of fine- to coarse-grained, gray limestone, com-
monly with a greenish or faint reddish tinge, and calcareous shale.
The character of the formation at Speers Ferry is described in Geologic
Section 6. In the next exposure to the north, ? feet of fine-grained,
gray dolomite containing angular chert and dolomite fragments is
overlain by cherty, red and gray carbonate beds and green to red
shales'and mudstone. About I foot of greenish-gray shale is at the
top of the unit.

Geologic Section 6. Along Clinchfield Railway tracks, Speers Ferry.
Strike N. 70o SE., dip ?0' SE.

Elway limestone

Blackford formation (ll4 feet)

Thickness
Feet

1l Limestone, gray, shaly, or gray calcareous shale.
l0 Limestone, gray, fine-to medium-grained, massive.
I LiTestone, gleenish and grayish, shaly. Some medium-grained and some

fine-grained, gray limestone
8 Limestone, gray, fine- to medium-grained. Beds 6 inches or more thick. . . . . .

7 Limestone, greenish-gray and gray, shaly. Possibly sheared.
6 Limestone, gray and reddish-gray, mediurn-grained. . . . . .

5 Limestone, greenish, grayish, shaly ..
4 Limestone, reddish-gray, medium-grained. Grainy weathered surface. Chert

fragmgrts-. I.enticular and nodular light-colorid chert in upper I foot of
unit. Beds about I foot thick.... . ....

3 Limestone, gray, .fine,-grained, p.ossibly sheared,. Gray and greenish shaly-
weathering mudrock. Interval partly covered.

2 Limestone, medium-grained. Some is shaly-weathering....
I Limestone, -gray, fine-grained, angular chert fragments. Scattered quartz

grains in limestone.

Mascot formation.

2
q
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In Rye Cove the low-dipping, brightly colored, argillaceous rocks
are well displayed on gentle hrll slopes. The bottom part of the Black-
ford is red, green, gray, purple, and yerlowish calcareous mudstone,
shale, and dolomite. Above are interbedded shales and beds of light-
gray to green fine-grained limestone and dolomite that commonly
contain red or pink areas and some chert. Massive, fine-grained,
gray to brown limestone is at the top. The thickness probably varies
from about 80 to ll5 feet.

Elway Limestone

South of Clinch River the distribution of the Elway limestone
is parallel to that of the Blackford. In Rye Cove approximately the
lower 40 feet of the Rye Cove limestone is probably equivalent to the
Elway. About 0.3 mile north of Manville School, on State Road 665,
the Elway is composed of mostly thin-bedded fine- to medium-grained
gray limestone with bedded black chert. In the area to the south the
Elway is fully exposed along the Clinchfield Railway tracks at Speers
Ferry (Geologic Section ?). The formation consists of blue to gray,
fine- to coarse-grained limestone, and blue to gray calcareous shale.
Black chert occurs at intervals throughout, and some limestones are
abundantly fossiliferous. A l4-foot calcareous shale unit near the
middle of the formation separates the lower and upper limestone units.
The Dtway limestone equivalent in Rye Cove is included at the base
of the Rye Cove limestone. It consists of fine- to coarse-grained gray
limestone in which black chert and fossils are common. Near Manville
the Elway is about 63 feet thick and at Speers Ferry about 87 feet
thick.

Geologic Section 7. Along Clinchfield Railway track-s, Speers Ferry.
Strike N. 65"-70o E., dip 65'-70'sE.

Lincolnshire limestone Thickness
Feet

Dlway limestone (87 feet)

l3 Limestone, blue to gray, fine-to medium-grained, thin-bedded. Brachiopods
fairly common. Some bedded black chert. 7

12 Limestone, blue to gray, fine- to medium-grained. Slightly cobbly-rveathering.
Abundant brachiopods and bryozoans. I

l1 Limestone, blue to gray, thin-bedded. Bedded black chert. 5

l0 Limestone, dark-blue to gray, medium-grained. Abundant brachiopods and
bryozoans. 2

9 Limestone, blue to gray, thin-bedded. Some bedded black chert and some
calcareousshale... ......... 3

8 Limestone, blue to gray, shaly, thin-bedded..... ......... l2

I

1
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Thickness
Feet

7 Limestone, gray, medium-to coarse-grained, cobbly-weathering. Abundant
smallbrachiopods.... ?

6 Shale,bluetogray,calcareous. ......... 14
5 Limestone, blue to gray, nodular-weathering. Some medium-grained eal-

carenite. .......... 16
4 Limestone, gray, medium-grained, fossiliferous. Thin-bedded black chert near

base of unit. Some nodular-weathering layers..
3 Limestone, blue, shaly, nodular-weathering
2 Shale, gray, calcareous. Gray, medium-grained, cherty limestone. .. . .. . . . . . 2
I Limestone, gray, rnedium-grained. Lenticularbeddedblackchert.......... 1

Blackford formation.

Lincolnshire Limestone

Lincolnshire limestone crops out the entire length of the Copper
Creek area. In the Clinchport area it is offset by faults south of Clinch-
port. The Lincolnshire equivalent is included in the upper part of
the Rye Cove limestone north of Clinch River. North of Manville
School the Lincolnshire is chiefly gray to dark-blue, granular limestone
with bedded black chert; scattered chert nodules and fine-grained
Iimestone are present. At the base is a lZ-foot zone of sheared and
cherty dove-gray calcilutite. The upper part of the formation has
some dense blue limestone with white calcite specks and irregular
shaly partings (Geologic Section 8). Along State Road 665 at the
intersection with 664 is an irregular, organic-appearing structure about
I foot in diameter that is probably of algal origin. Silicified bryozoans
and crinoid stems are present, and Cooper (1945, p. 245) noted the
occurrence oI Acrolichas and Dinorthis ataaoid,es. The lower contact
is distinct, but the upper contact with the Rockdell is gradational.

Geologic Section 8. Along State Road 665 north of Manville School.
Strike N. 80o 8., dip 30" SE.

Rockdell limestone

Lincolnshire limestone (l?9 feet) 
Thickncss

8 Limestone, dark-blue, fine-to meditrm-grained. Nodular bedded black chert
abundant. Some dense blue limestone with calcite "eyes" Also irregular
shaly partings and silicified crinoid stems and bryozoans. Somewhat
arbitrary contact with Rockdell. 88

7 Limestone, dark-gray, mostly fine-to medium-grained, little chert.. ...... -.. 20
6 Limestone, gray, medium-to fine-grained. Bedded black chert nodules and

Ienses. .

5 Limestone, calcilutite, dove-gray, calcite "eyes", blue-white weathering.. ... . 2.5
4 Limestone, gray, fine-grained, sheared and fractured. I
3 Limestone, calcilutite, dove-gray, calcite "eyes". 3.8
2 Limestone, gray, fine-grained, cherty. Sheared and fractured. I
1 Limestone, dull-gray and dove-gray, fine-grained, cherty. Slightly sheared.. . 4

Elway limestone

t2
2
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At Speers Ferry the Lincolnshire is fine- to medium-grained lime-
stone with abundant black chert. Chert in the Lincolnshrre is generally
larger and more abundant than rn the underlying Blway; the over-
lying Rockdell contains little chert. Near Manville the Lincolnshire
is about 179 feet thick; this is probably the maximum thickness in
the Clinchport area. At Speers Ferry the formation is 36 feet thick.

Rye Cove Limestone (new)

The Rye Cove limestone crops out in the Rye Cove area, north of
Clinch River. It is composed of gray to brown, fine- to medium-grained
limestone and calcilutite. Many beds have abundant nodular black
chert. Calcilutite is most common in the lower part of the formation.
Some beds in the lower 50 feet are coarse grained and have abundant
silicified bryozoans, crinoid stems, and other fossil fragments. The
formation is between 200 and 220 feet thick.

The Rye Cove limestone is named for exposures in the Rye Cove
area, north of Chnch River. The type section is about 0.8 mile south-
west of Brick Church and 0.2 mile southeast of Carter Cemetery.

The Rye Cove limestone contains the equivalents of the Elway
and Five Oaks limestones and Lincolnshire formation; some beds in
the upper part of the formation may represent the Rockdell limestone
(Table 2). In the type section (Geologic Section g) units 2 through ?
are probably the Elway, unit 8 the Five Oaks, and units 9 through 15

the Lincolnshire, or possibly a combination of Lincolnshire and Rock-
dell. The sequence is considered to be a single formation in Rye Cove
because separation into discrete units cannot be satisfactorrly accom-
plished.

Geologic Section 9. About 0.8 mile southwest of Brick Church and
0.2 mile southeast of Carter Cemetery. Strike ranges from N.
l0o E. to N. gOn E., drp l0o-15" SE.

Benbolt and Wardell limestones (lower 3 feet)
Thickness

Feet
16 Limestone abundant silicified bryozoans. Also corals, sponges, cephalopods

andotherforms.. .......... 3

Rye Cove limestone (216 feet)

15 Limestone, gray to blue-gray, fine-grained. Nodular, bedded, black chert.. 26
14 Limestone, dark blue-gray, fine-grained, cherty. Nodular-weathering 26
l3 Limestone, gray, medium coarse-grained, massive. lg
l2 Limestone, dark-gray, fine-to medium- grained; black chert. Discontinuous

outcrop. 28
11 Limestone, brown to gray, medium-grained, cherty. . 17
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Thickness
Feet

10 Limestone calcilutite, gray, greenish-gray, and brown. . 25

9 Limestone, gray to brown, fine- to medium-grained. Bedded black cherL.. . . . 23

8 Limestone, calcilutite, greenish-gray, gray and brown. . 12

7 Limestone, gray to brown, fine- to medirrm-grained. Bedded black chert.. . . . 12

6 Limestone, brown, fine-grained, black chert.. .

5 Limestone, gray, fine-grained, black chert. 6

4 Limestone, calcilutite, some black chert. . . 12

3 Limestone, calcilutite, sheared. . ... ..... 2

2 Limestone, calcilutite, gray, black chert. . . 5

Blackford formation (upper 10 feet)
I Limestone, greenish-gray to brownish-gray, fine-grained, soft, crumbles

easuy..

Rockdell Limestone

The Rockdell limestone crops out in the Copper Creek and Clinch-
port areas. The Rockdell is chiefly gray to pink, medium- to coarse-
grained, thick-bedded limestone. There are some fine-grained to dense
beds and scattered black chert. Argillaceous, cobbly-weathering zones
and highly fossiliferous beds are present. Upper and lower contacts
are gradational, and formatronal boundaries must be somewhat arbi-
trarily chosen. Near Manville School the Rockdell is about 217 feeL
thick; it has a thickness of approximately 290 feet at Speers Ferry.
Several measured sections are listed by Cooper (1945).

Benbolt and Wardell Limestones, undivided

The Benbolt limestone and Wardell formation of Cooper and
Prouty (1943) were mapped as a unit. South of Clinch River its out-
crop parallels that of the Rockdell limestone. The basal contact is not
precise in areas south of Clinch River, but rock of this unit is less mas-
sive and breaks apart more readily than rock typical of the underlying
Rockdell. The lower part of the unit contains interbedded argillaceous
cobbly-weathering beds and massive coarse-grained limestone.
Medium- to coarse-grained, blue to gray limestone with irregular shaly
partings is dominant. Many beds contain brachiopods, gastropods,
crinoid stems, corals, and other fossils, some of which are silicified. The
upper part of the unit has chiefly thin-bedded limestone with shales
and some massive limestone beds. Weathering produces abundant
slabs and cobbles of fossiliferous limestone that cover the surface of the
ground. In some areas, especially just north of U. S. Highway 58 and
23, the uppermost 75 feet or so weathers to yellow soft shale. The

10
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thickness is about 420 feeL at Manville (Geologic Section 10); to the
north and south the unit appears to be no more than 300 to 350 feet
thick.

Geologie Section 10. Along State Road 665, at Manville School. Strike
E.-W., dip 30' S.

Bowen formation Thickness
Feet

Benbolt and Wardell limestones (421 feet)

9 Limestone, blue and gray, nodular; much is coarse-grained.
8 Limestone, coarse-to fine-grained, thin-bedded, and shale. Some massive

limestone beds. . .

7 Limestone, fine-grained to coarse-grained, massive.
6 Limestone, blue, fine-grained and shaly. Some is cobbly-weathering. Lime-

stone beds 1 to 4 inches thick separated by shaly or platy limestone heds. .

5 Limestone, blue to gray, medium-to fine-grained, nodular-weathering, fairly
thick-bedded.

4 Covered. Seattered platy limestone in soil
3 Limestone, gray, coarse-grained.
2 Limestone, blue and gray, medium-grained, irregular shaly partings. Silicified

fossil zones with abundant crinoid stems, brachiopods, corals, and other
forms. . 34

I Limestone, blue to gray, medium-to coarse-grained. Some shale partings.
Abundant silicified fossils. Gradational contact. 50

Rockdell limestone

A distinctive and persistent fossiliferous zone at the base of the
unit separates it from dark granular limestone or gray calcilutite o{ the
Rye Cove limestone. This zone of dark-brown to gray limestone, from
I to 10 feet thick, contains many silicified branching bryozoans up to
0.5 inch in diameter (Figure 8). Other commonly silicified fossils in-
clude corals, sponges, and straight cephalopods up to I inch in diameter
and 4 inches in length. Groups of probable algae, with concentric
structure 2 Lo 3 inches in diameter, are present. Conglomerate or
sedimentary breccia composed of angular limestone fragments occurs
at one locality. About 20 Lo 50 feet of fairly massive beds of calcilutite
and medium- to coarse-grained brown, gray, and pinkish fossiliferous
limestone are just above the basal bryozoan zone. In Rye Cove the
unit is chiefly argillaceous, slabby- or cobbly-weathering, fossiliferous
limestone with some beds of dark, coarse-grained, cherty limestone
and dark-gray calcilutite.

A mappable zone of cherty limestone is present at the top of the
unit in Rye Cove. The base of this zone is placed where chert is promi-
nent in fairly massive brown or gray limestone. The middle part of the
zone is dark-blue, fine-grained, thick-bedded limestone that develops

l8
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69
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Figure 8. Bryozoan beds at base of Benbolt limestone just abcve
Rye Cove limestone in Rye Cove.

a'white, chalky weathered surface. The limestone has abundant small
pieces of blocky black chert parallel to bedding and some nodular to
irregular chert. Solution produces a soil filled with abundant angular
black chert fragments, most of which are less than 2 inches in diameter'
Near the upper contact, gradational rvith the Bowen, is about l0 feet
of thick-bedded dove-gray calcilutite. The zone is approximately 30

to 60 feet thick.

Borven Formation

The Bowen formation is exposed on the north slopes of Copper
Creek Knobs and in R}'e Cove approximately parallel with Il. S. High-
way 58 and. 23. South of Manville School the lower part of the Bowen

consists of blue and gray, chiefly fine-grained, shaly limestone that
weathers into thin plates. Above is ribbony blue limestone with thin
partings that are yellow and Z-inch thick blue-gray calcilutites and

medium-grained limestone. In the upper half of the formation are

interbedded red, green, and blue, chiefly fine-grained, shaly limestones.

Exposures to the west are principally gray limestone rvith yellow-

weathered surfaces; the red color commonly associated with the

formation is absent. Nlaximum thickness is about 90 feet. The Bowen

in the area to the south has a variable lithology of red, yellow, and gray

27
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Figure 8. Bryozoan beds at base of Bcnbolt limestone just abcve
Rve Cove lirnestonc in Rve Cove.

a rvhitc, chalkl'l'eathered surface. The lirnestone has abundant small
pieces of blockl- black chert parallel to bedding and some nodular to
irregular chert. Solution protluces a soil fillecl u-ith abundant angular

black chert fragrnents, most of rvhich are lcss than 2 inches in diarneter.
Near the upper contact, graclational u-ith the Borven, is about 10 feet
of thick-bedded dove-gral' calcilutite. 'l'he zone is approximatel;' 30

to 60 feet thick.

Borven I'orrnation

'fhe Rou'en forrnation is exposerl on the north slopes of Copper

Creek Knobs and in ll1'e Cove approximately parallel rvith U' S. High-
rvar' 58 anrl 23. South of nlanville School the lou'er part of thc Borven

consists of bluc and gral', chiefl;' fine-grained, shah' Iimestone that
n'eathcrs into thin plates. Above is ribbon;'blue limestone with thin
partings that are yellolv ancl Z-inch thick blue-grav calcilut'tes and

rncdium-grained limestone. In the upper half of the formation are

intcrbedded retJ, green, and blue, chiefl1'fine-grained, shaly lirnestones.

Exposures to the west are principally gral' limestone rvith .-vellolv-

rveathered surfaccs; the rccl c:olor cornmonll' associated with the

formation is absent. \Iaximunr thickness is about 90 feet' The Bowen

in the area to the south has a variable lithologr. of red, ;'ellorv, and gray

27
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limestone. Between Speers Ferry School and Ida Church steeply
dipping beds on the north side of U. S. Highway 58 and ZB formpromi-
nent outcrops of red and yellow fossiliferous limestone and calcareous
mudstone that contain mud cracks and ripple marks (Figure 9). The
thickness is approximately b0 to 60 feet.

Figure 9' Mud cracks in steeply inclined beds of the Bowen formation
along U. S. Highway 58 and 23.

In Rye Cove the conspicuous varicolored mud-cracked ancl ripple-
marked limestones and calcareous mudstones are separated by about
l0 to 15 feet of gray calcilutite. Some black chert is present, and be-
hind Rye cove school a 3-inch thick conglomerate is near the top of the
formation. Many areas underlain by Bon'en are coverecl by limestone
slabs that are commonly piled into cairns or pillars by the farmers. The
thickness is difficult to determine accurately because of gradational
contacts and low dips, but it is approximately 60 to g0 feet.

Witten Limestone

The distribution of the witten limestone is approximately the
same as that of the Bowen. Beds of fine-grained to dense thin-bedded
gray limestone and thick-bedded calcilutites characteri ze the \vitten.

**** d_**u*'6**il€ryJCT
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limestone. Bet*'een Speers Ferrl- School and rda Church steepll-
dipping beds on the north side of U. S. Highwal, 5g and 28 form prorni-
nent outcrops of red and 

'ellow fossiliferous limcstone and calcareous
rnudstone that contain mud cracks and ripple marks (Figure 9). The
thickncss is approxirnatel.v 50 to 60 feet.

r$

i: .{'

.s " .ri .,,.' '.f'

Figure 9. lrud cracks i' stcepll- inclinecl beds of the Bou,en formation
along L'i. S. Highwal- 58 and 28.

In R1'e Cove the con,spicuou.s varicolorecl mud-crackecl antl ripple-
rnarkecl limestones and calcareous rnuclstclncs are separated by about
10 to 15 feet of gral'calcilutite. Sorne black chert is present, and be-
hincl ltye cove Scho.l a B-inch thick conglornerate is near the top of the
forrnation. lran;- areas underlai' b;'Bowen are covered b1- limestone
slabs that are cornmonll'piled into cairns or pillars b}- the farmers. The
thickrress is difficult to cletermine :rccuratelr- because of graclational
contacts and lor,v dips, but it is approximatelr. 60 to g0 feet.

Witten Limestone

The distribution of the \Yitten limestone is approximately the
same as that of the Bou-en. Becls of fine-grained to dense thin-bedded
gral' limestone and thick-bedded calcilutites characterize the \\ritten.
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Fossiliferous layers contain fragments of crinoid stems, brachiopods,
gastropods, bryozoans, and other types. Gastropods, approximately I
inch in diameter, and. Camarocladia occut in profusion. The Witten,
about 175 Lo 225 feet thick, has gradational contacts with underlying
and overlying varicolored formations.

Moccasin Formation

The Moccasin formation crops out on the north slopes of a series
of foothills north of Clinch Mountain. The formation forms the foot-
wall of the Copper Creek fault from the east edge of lhe quadrangle to
near Bethel Church. In Rye Cove the Moccasin is exposed on the west
and south slopes of Cedar Ridge; east of Cedar Ridge the formation is
in fault contact with the Rome formation along the Clinchport fault.

The dominant lithology of the Moccasin in this area is mudstone.
When fresh, the mudstone was probably an argillaceous limestone
(Butts, 1940, p. f82). In the foothills north of Clinch Mountain, the
Moccasin may readily be divided into a lower red limestone member,
a middle limestone member, and an upper red mudstone member.
The lower member, abouL 27 feet thick, consists of thin-bedded yellow
and red limestone, shaly limestone, mudstone, and some bJue ]imestone.
The middle member, about 62 feet thick, is chiefly thin-bedded, blue-
weathering, dove-gray, fine-grained to dense limestone. The upper
member, about 429 feet thick, contains red, yellow and gray mudstone,
calcareous mudstone, and limestone. NIud cracks and ripple marks
are common in the red-colored beds.

The basal contact with the Witten limestone is gradational through
several feet of yellowish limestone, and the contact is placed below the
lowermost bed of red mudstone. The upper contact is placed above the
red-colored beds and below the yellowish shale of the Martinsburg or
the highly fossiliferous limestone of the Trenton. The presence of
Camarocladia in the lower part of the Moccasin was noted by Harris
and Miller (1958) and by the writer in gray limestone near the bottom
of the formation in Rye Cove. Some blue or gray limestone layers
contain abundant fossil fragments. Throughout the quadrangle its
thickness probably varies from about 500 feet to 600 feet. Near Clinch
Mountain tunnel the Moccasin attains a thickness of about 565 feet
(Geologic Section l1).
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Geologic Section 11. Just east of the north end
tunnel. Strike N. 70o 8., dip 55" SE.

Martinsburg formation

Moccasin formation (563 feet)
Upper member (429 feet)

of Clinch Mountain

7 Mudstone, red, calcareous, thin-bedded. Mud cracks and ripple marks present.
Some thin blue limestone and yellow calcareous mudstone.

6 Limestone, gray, dense, thin-bedded, blue-weathering. Lenticular, bedded
black chert. Some impure, yellow, shaly zones. . .

5 Mudstone, yellow..
4 Limestone, gray, dense, thin-bedded, blue-weathering. Some yellow, shaly

limestone.
3 Mudstone, red and yellow, r'ith some thin limestone beds...

Middle member (70 feet)
2 Limestone, gray, fine to dense, thin-bedded,

gray calcilutite. A few thin shaly beds.. . .

blue-weatherinE, Some dove-

Lower member (31 feet)
1 Limestone and mudstone, yellow, red, and blue. Mostly thin-bedded, some

mud cracks. 27

Witten limestone

Trenton Limestone

The Trenton limestone is exposed in a small area near the northeast
end of Cedar Ridge in Rye Cove. The Trenton is a fossiliferous gray
Iimestone with thin shaly partings. Generally, the formation is thin-
bedded, and weathering produces a soil covered with platy or slabby
limestone. Fossils are particularly abundant in the lower half of the
Trenton, and some beds consist entirely of fossil fragments, especially
brachiopods. Bryozoans are the most noticeable fossils in the upper
half of the formation. Other forms, including gastropods and corals,
are present at various horizons. The lower contact with the red-colored
beds of the N{occasin is fairly sharp; the upper contact with the Reeds-
ville shale is gradational. The formation is estimated to be between 300

and 600 feet thick.

Reedsville Shale

The Reedsville shale has an area of outcrop of about 0.2 square
mile on the east slope of Cedar Ridge and along the axis of the Rye Cove
syncline. In part the Reedsville consists of poorly exposed shale,

siltstone, and gray fine-grained limestone. Brown-weathering shale is

the dominant rock type ; partly calcareous, dark-gray, brown and greenish
siltstone and fossiliferous limestone are present locally. The thickness
of the formation could not be determined since only the Iower part is
present.

Thickness
Feet

24:J

14

7

20
145

62
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Martinsburg Formatron

The Martinsburg formation occurs along the north slope of Clinch
Mountain. It is poorly exposed but appears to be dominantly brown-
weathering shale with some green siltstone. Fossiliferous gray lime-
stones occur in the lower half of the formation. The lower contaet is
placed above the red-colored beds of the Moccasin, and the upper
contact is below the red shales and siltstones of the Sequatchie forma-
tion. The MartinsburE has an estimated thickness of between 850 and
1250 feet.

Sequatchie Formation

The Sequatchie formation crops out along the upper part of the
north slope and some of the peaks of Clinch Mountain. The formation
is composed of shale and sandstone. Most of the exposed rock crumbles
into small chips and blocks. The formation is partly calcareous and
sparsely fossiliferous. The contact between the Sequatchie and Martins-
burg formations is covered on the north slope of Clinch Mountain.
The upper contaet with the Tuscarora is gradational through l0 feet
or more of iron oxide-stained sandstone. The formation is between
300 and 325 feet thick.

Srr,unreN Sysrpu

Tuscarora and Clinton Formations, undivided

The Tuscarora and Clinton formations are exposed along the crest
and south slope of Clinch Mountain. These formations could not be
separated and were mapped as a single unit. The lower part of the unit
is chiefly white sandstone and quartz-pebble conglomerate with siliceous
cement. Conglomerate is most abundant near the base, but thin conglom-
erate lenses and isolated pebbles are scattered throughout. Individual
pebbles vary from rounded to subangular and range up to about 0.75
inch in diameter, but most are less than 0.5 inch. Cross-bedding is
common, but no graded bedding was observed. Bands of hematite, in
layers about 2 inches thiek, were seen in the upper Tuscarora or lower
Clinton west of Clinch Mountain tunnel.

The upper part of the unit is chiefly white to red sandstone with
quartz cement. Shaly partings are fairly common. Judging from float,
the hematite content increases appreciably toward the east.

Clinton fossils were reported a few miles to the southwest of the
Clinchport quadrangle along Clinch Mountain by Harris and Miller
(f958). The thickness of the unit is estimated to be between 450 and
500 feet thick.
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I)pvonreN Sysrprr

I)evonian, undivided

I)evonian shales, siltstones, and sandstones that occur in the area
of the Clinchport quadrangle include materials equivalent to the
Brallier shaie which are on the south slope of Clinch Mountain and in
Poor Valley and materials listed as sandstones and shales (Harris and
Miller, f958) in the northwest corner of the quadrangle. The rock
exposed at the south approach to the Clinch Mountain tunnel (Figure
10) has folded and contorted green to gray shale, siltstone, and fine-
grained sandstone. Sandstone float covers the contact betrveen the
Clinton formation and the overlying Devonian rock.

'^,:- ,I,i

**"jL';

';

Figure 10. Shales and siltstones of l)evonian age in railwar- cut at
south approach to Clinch n{ountain tunnel.

Poorll' exposed shales and thinly laminated siltstones that are
chiefll' dark gray to black are largely covered with alluvium in the
northwest corner of the quadrangle. The shales and siltstones are in
fault contact with the Maryville limestone adjacent to the l{unter
Valley fault, and the Greenbriar limestone acljacent to a fault on the
northu'est (Harris and Miller, 1958).
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l)pvosreN Sysrprr

Devonian, undivided

Devonian shales, siltstones, anrl sandstones that occur in the area
of the Clinchport quadrangle include materials equivalent to the
Brallier shaie which are on the south slope of clinch Mountain and in
Poor vallel' and materials listed as sandstones and shales (I{arris anrl
\Iiller, 1958) in the northlvest corner of the quaclrangle. 'I'he rock
exposed at the south approach to the Clinch flountain tunnel (Figure
l0) has folded and contortecl green to gray shale, siltstone, and fine-
grained sandstone. sanclstone float covers the contact betl'een the
Clinton formation and the overl;'ing Devonian rock.

Figure 10. Shales and siltstones of I)evo'ian age in raihv:r' cut at
south approach to Clinch \[ountain tinnel.

Poorll' exposecl shales and thinll- laminated siltstone.s that are
chiefly dark gral' to black are largell' coverecl with alluviurn in the
northrvest corner of the quaclrangle. The shales and siltstones are in
fault contact rvith the \Iar1'ville limestone adjacent to the Hunter
\Ialle5' fault, ancl the Greenbriar lirnestone acliacent to a fault on the
northu'est (Harris and lliller, 19i8).
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STRUCTURAL GEOLOGY

Principal structures in the quadrangle are southeastward-dipping
reverse faults and southeastward- or southward-dipping formations.
To facilitate discussion, the following divisions are recognized from
southeast to northwest: Clinch Mountain, Copper Creek area, Copper
Creek fault, Clinchport area, Clinchport fault, Rye Cove area, and
Hunter Valle;' fault (Plate 1).

Cr,rNcn NIouNr-trN

Beds in Clinch Mountain strike northeastward and eastward in
the southwest corner of the quadrangle and strike northwestward in
the middle and southeastern parts. Structure is most clearly dis-
cernible in the massive sandstones of the Tuscarora and Clinton for-
mations. The sandstones have undulatory surfaces, and commonly
the dip ranges from 30o to 65o S. within short distances. fn a number
of places the combined effects of undulations and erosion have caused
the formations to crop out entirely on the south side of the mountain.
At the approach to Clinch Mountain tunnel shale and thin sandstone
beds are tightly folded. Axial planes of small folds and associated
drag folds dip steeply in a southerly direction (Figure ll).

J.)

Fold in shale and
south approach to

siltstone on west wall of railway cut at
Clinch Mountain tunnel.

Figure 11.
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STRICJTI,RAL GEOLOGY

Principal structures in the quadrangle are southeastrvard-dipping
reverse faults and southeastward-or southu'ard-dipping formations.
'Io facilitate discussion, the follorving tlivisions are recognized frorn
southeast to northwest: Clinch llountain, Copper Creek area, Copper
Creek fault, Clinchport area, Clinchport fault, Ry'e Cove area, and

Hunter \-alle1'fault (l'late l).

Cr,rxcn JlorrNrerN

Beds in Clinch llountain strike northeast'lvarcl and eastrvard in
the southrvest corner of the quaclrangle and strike northwest'n'ard in
the rniddle and southeastern parts. Structure is rnost clearly dis-
cernible in the massive sandstones of the Tuscarora and Clinton for-
rnations. The sandstones have undulatorl' surfaces, ancl commonll'
the dip ranges from 30o to 65o S. rvithin short cl:istances. In a number
of places the combined efrects of undulations and erosion have caused

the formations to crop out entirell' on the south side of the mountain.
At the approach to Clinch \Iountain tunnel shale and thin sandstone
beds are tightll' foldecl. Axial planes of srnall folcls ancl associated
drag folds dip steeply in a southerll' clirection (Figure f 1).
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F'igure 11. Fold in shale and
south approach tcr

siltstone on rvest rvnll of raihva)' cttt at
Clinch llountain tunnel.



34 VrncrNre Drvrsrox or MrNnner, Rnsouncps

Coppon Cnppr Anrqa

The width of the Copper Creek area increases gradually from
about 1.5 miles in the west to 2.5 miles in the east. A change in strike,
from northeast to east and southeast, of the formations in Moccasin
Ridge occurs near Speers Ferry. There is some distortion of the rocks
at Speers Ferry and a few small dislocations. The formations that
are inclined in a southerly direction dip more steeply in the west than
in the east.

The Bellamy fault, with an easterly to southeasterly trend, was
mapped for 4 miles east of Spivey Ford. To the west the fault continues
into the Rome formation, but could be traced no further. ft may con-
nect with or intersect the Copper Creek fault near BetheJ Church.
Rome beds are on the south side of the fault from near Spivey Ford
to lVilliams Cemetery at which place the Rutledge is present to the
east edge of the quadrangle. About 1 mile west of Williams Cemetery
the fault splits; the Rome is thrust over Maryville and Maryville
over Nolichucky. At the east border of the quadrangle, stratigraphic
displacement on the south branch of the fault is decreased. Between
Spivey Ford and Spivey Mill narrow, in part discontinuous, strata of
Rutledge, Rogersville, and Maryville are present north of the fault.
South of Spivey Mill a structurally complex area is cut by a group of
faults of relatively short horizontal extent. Along some of the faults
movement has been chiefly vertical; along others horizontal move-
ment was probably dominant. The steep dip of the high-angle Bellamy
fault, between 50" and 75o S. or SW., is indicated by the dip of beds
adjacent to the fault and by exposures of the fault in northward-
trending valleys. Topographically a relatively straight fault trace
is indicative of a high-angle fault. The fault, probably related to the
Copper Creek fault, was mapped as a high-angle reverse fault (Figure
l2). Maximum stratigraphic displacement is probably about p000

feet.

Copppn Cnonx Feur,r

The main trace of the Copper Creek fault is exposed high on the
northwest slopes of the Copper Creek Knobs, but in several valleys
the fault trace is south of the Knobs. East of Manville School the
fault is south of the tops of the Knobs. Sandstones, siltstones, lime-
stones, and dolomites of the Rome formation are on the south side of
the fault. The Moccasin formation occurs on the north side, from
the east edge of the quadrangle to southeast of Bethel Church where
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Figure 12. Diagrammatic cross section showing structural relations
of Bellamy and Copper Creek faults.

there is an ofrset in the main fault. Stratigraphic displacement along
Copper Creek fault is approximately 6000 feet.

Copper Creek fault has an undulating surface with dips ranging
from about 0o to 50o S. or SE.; average dip is about 30o. Parallel dips
in beds adjaeent to the fault in both lower and upper blocks indicate
that it is a beddrng-plane, low-angle, reverse fault. Where shale of
the Rome formation forms the sole of the allochthon, there are few
signs of faulting other than stratigraphic displacement. This is well
illustrated on a hilltop north of Spivey Ford where parallel beds of
the Rome and Moccasin formations crop out within about 6 feet of
each other and are only slightly broken and skewed. Carbonate beds
adjacent to the fauit are commonly brecciated and distorted, and
zones of broken rock with calcite-filled fractures occur as much as

several hundred feet from the main break. There are indications of
cross folds with north or northwest strike in the allochthon, but these
folds could not be traced across the fault and into the autochthonous
block.

Southeast of Bethel Church the Copper Creek fault is steeply
inclined to the south and offset by a transverse fault. West and north-
west of Bethel Church are other transverse faults, some of which eause

ofisets in the main trace of the Copper Creek fault. These transverse

€rv
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faults south of Clinchport have been mapped as strike-slip faults,
but some vertical displaeement is probable. The dip, where observable,
is nearly vertical, and the direction of horizontal movement is commonly
indicated by drag of adjacent formations. One fault is exposed in
cross section just south of the Clinchport tunnel. An idea of approxi-
mate dip may be obtained from outcrops southeast of Gravelly Hill
Church and just south of the former location of Bethel Church. Drag
along the faults is best displayed in the Mary'r'ille limestone above
Clinchport tunnel and southeast of Gravelly Hill Church.

All the transverse faults trend northwestward except one that
strikes northeastward. Of those with northwesterly trend, the three
longest are to the east and are right-hand faults. The easternmost fault,
over I mrle long, is bent near Bethel Church, and adjacent Ordovician
formations are squeezed and faulted. The fault just west of Gravelly
Hill Church is well exposed along a somewhat sinuous trace where
southeastward, the Maryville limestone and Rome formation are
adjacent. The next fault to the west which cuts through Chnchport
tunnel is bounded by the Rome formation on its northeast side. l\,fove.
ment along the northeastward-trending fault, that truncates two of
the other transverse faults, may have been mainly vertical. It is shown
as strike slip, however, because some horizontal displacement has
occurred and such movement best fits the local structural pattern.

Two northwestward-trending faults cut both the hanging wall
and footwall of the Copper Creek fault north of Horton Cemetery.
Along the east fault horizontal separation parallel to the fault trace,
as measured at the base of the Blackford formation, is approximately
800 feet. These two faults differ from the other northwestward-trending
faults in that they are left-hand, strike more nearly due north, are
relatively short and straight, and truncated ends of formations on
opposite sides of the faults can be easily matched.

The transverse faults probably were formed while rnovements
along Copper Creek fault were taking place. The dip and apparent
displacement along the Copper Creek fault are greater to the west
of the transverse fault area than to the east. These faults south of
Clinchport are due north of a prominent northward bend in Clinch
Mountain and about I mile west of the mappable end of the Bellamy
fault. East of these faults the surface traces of the Clinchport and
Copper Creek faults diverge. The transverse faults probably represent
local relief from concentration of forces that resulted from larEe-scale
movements.
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ClrNcnponr Anna

The general inclination of the Cambrian and Ordovician beds

is toward the southeast aL 25 degrees or more. Exceptions occur to the
southwest in an area of structural complexity and toward the north-
east where there is folding. A syncline southeast of Starnes Tunnel
has caused preservation of a small outlier of Rogersville shale near the
center of a wide outcrop of Rutledge limestone. Folding and faulting
in an expanse of Rome formation in the northeastern part of the quad-

rangle cannot be accurately mapped because of a lack of recognizable

stratigraphic horizons. The complex structure is well displayed in a
road-cut on the southwest side of Starnes Bend in Clinch River.

Cr,rwcnponr Feur,r exo Rnr,arno Srnuctunps

The Clinchport fault extends northeastward from Clinchport to
Rhoton Mill where it trends northward. On the southeast side of the
fault is the Rome formation. Northeast of Rhoton Mill this formation
has an outcrop width of about 1.5 miles as a result of internal folding
and faulting. The Maryville limestone forms the footwall of the fault
to about 0.75 mile southwest of Rhoton Mill. From there to Rhoton
Mill, the Mascot formation is the footwall. North-northeast of Rhoton
Mill the fault truncates the northeast end of the Rye Cove syncline,
and a number of formations are adjacent to the fault. Stratigraphic
displacement ranges from about 1500 feet, north o{ Clinchport to
about 6500 feet, west of Hall Gap. Southwest of Rhoton Mill dip of
the fault averages about 35o; north of Rhoton Mill dips of beds ad-
jacent to the fault range from 20" to 80o SE. or E.

Beds on the southeast flank of the Rye Cove syncline are over-
turned and dip toward the southeast. South and east of Johnson
Springs the beds have been broken by southeastward-dipping reverse

faults that are related to the Clinchport fault. They are mainly bedding
faults and become noticeable by progressive thinning and eJimination
of a formation. Their trend is approximately parallel to the Clinch-
port fault, which overrides them to the northeast. Northwest of the
bedding thrusts is a low-angle thrust that extends from about 1 mile
west of Johnson Springs to about 0.75 mile north of Rhoton Mill.
Dolomite of the Mascot formation is present along most of the south-
east side. Because of low-dipping undulatory beds and deelpy dis-
sected topography, the surface trace of the fault is irregular. In the

JI
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vicinity of Rhoto' Mill the Mascot formation was thrust over the
complexly folded and faulted autochthonous block that is now revealed
by erosion (Figure l3).

Figure 13. Fault in the autochthonous block of clinchport fault about
0.5 mile north of Rhoton Mill. Rye Cove limestone thrust
over limestone of Bowen formation.

About 0.75 mile north-northwest of Rhoton Mill two high-angle
faults are shown separating the Bowen and \vitten limestones. These
faults are somewhat interpretive because the Bowen ancl lvitten
lithologies are similar. The structure is further complicated by west-
ward-trending folds and cross folds and faults, many of which are too
small and obscure to be accurately mapped.

Folding of the rocks after faulting is indicated by variable dips
along some of the exposed faults and by a small klippe along the axis
of a tight syncline about 1 mile west of Rhoton Mill. The clinchport
fault has overridden the genetically related faults, indicating that
movement along the Clinchport fault occurred after formation of the
subordinate faults to the northwest.

Ryn Covp Anne

The Rye Cove synclinal complex, referred to as a syncline for
convenience, is bounded by the clinchport fault on the south and east
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vicinit)' of Rhoton lrill the Jrascot formation *'as thrust over the
complexll'folded ancl faulterl autochthonous block that is now rer-ealed
by erosion (Figure 13).

irl
?t:

Figure 13. Fault in the autochthonous block of clinchport fault about
0.5 mile north of Rhoton },Iill. R-ve Cove limestone thrust
over limestone of Bowen formation.

About 0.75 mile north-northwest of Rhoton flill tu,o high-angle
faults are shos'n separating the Borven and \Titten limestones. These
faults arc someu'hat interpretive because the Bowen and \Yitten
lithologies are similar. The structure is further complicated b1' west-
rvard-trending folds and cross folds and faults, man1,- of which are too
.small and obscure to be accuratell'mapped.

Folding of the rocks after faulting is indicated b)' variable dips
along some of the exposed faults and b1- a small klippe along the axis
of a tight s1'ncline about 1 mile rvest of llhoton flill. The Clinchport
fault has o'erridclen the geneticalll' relatecl faults, indicating that
tnovement along the Clinchport fault occurrccl after forrrration of the
subordinate faults to the northu'est.

Rye Cole -\nt.l
The R1'e Cove synclinal cornplex, referred to as a syncline for

convenience, is boundecl b."- the Clinchport fault on the south and east

,il
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and by the Hunter Valley fault on the northwest. The axis of the
syncline trends northeastward from Glenita. Near Cartertown Church
it has an easterly' trend, and from there it trends northeastward along
the southeast side of Cedar Ridge. On the northwest flank beds dip
fairly regutarly and gently, commonly less than 20o SE. Some folds,
too small to warrant mapping, deform the Witten limestone and
Moccasin formation on the northwest side of Cedar Ridge. Irregu-
larities on the southeast flank of Rye Cove syncline, where beds are
folded, faulted and overturned, are attributed largely to the same

forces that formed the Clinchport fault.

West of Johnson Springs is an inlier where erosion has exposed
rocks of the Blackford and Mascot formations. The westward-trending
inlier, that is about 0.75 mile long and 0.25 mile wide, is surrounded
by Rye Cove limestone. The feature is situated on the south flank
of a small anticline. The area contains four small, high-angle faults
of relatively little displacement. Where stratigraphic displacement
is greatest, the Mascot formation is adjacent to the Rye Cove limestone.

Huxrpn Ver,r,ny Feur,r

The trace of the Hunter Valley fault extends for about 0.75 mile
across the northwest corner of the Clinchport quadrangle. The fault
location and stratigraphic relations can be accurately determined about
400 feet west of the quadrangle, but within the quadrangle the fault
is covered by stream deposits. Maryville limestone of the hanging
wall forms a clifi along the southeast side of the fault; some Rogers-
ville shale appears to be present in places at the base of the cliff.

Two small exposures of shales and siltstones of Devonian age are
present in the extreme northwest corner of the quadrangle. These

outcrops abut agarnst a northeastward-trending fault that is at the
northwest tip of the Clinchport quadrangle and not shown on the
geologic map.

The dip of the Hunter Valley fault cannot be obtained from in-
formation available within the Clinchport quadrangle, but the Mary-
ville limestone, adjacent to the fault, dips approximately 30" to 35' SE.
To the west, in the Duffield quadrangle, the fault dips about 20" SE.
(Harris and Miller, 1958). Stratigraphic displacement along the fault
is more than I mile, and actual displacement, or net slip, along the fault
surface may be several miles.

39
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ECONOMIC GEOLOGY

LrunsroNp eNn Dor,orurrn

Middie Ordovician iimestone, 94 to g8 percent calcium carbonate,
is present north of U. S. Highway 58 and 23, parallel to tracks of the
Southern Railway. There is an operating quarry in this limestone, and
many acres of the potentially valuable limestone have been leased.
Measured geologic sections and chemical analyses of the limestones
are listed by Cooper (f945). Limestones of the same age .crop out
north€ast and northwest of Manville School. The quality and quantity
of limestone probably compare favorably to that being quarried, but
it is less accessible to important transportation facilities. Limestone
for local use can be readily obtained adjacent to State Road GOb, about
0.75 mile north of Copper Creek. The best limestones in the Rye Cove
area are the Rye Cove and Witten. Calcilutites in the Rye Cove are
extensively exposed about 1 mile northwest of Rye Cove School, and
the Witten crops out near the base of the northwest and south sides
of Cedar Ridge. About 0.5 mile south of Hill Station, along State Road
665, are exposures of Rutledge and Maryville limestones. These
limestones have abundant silty and clayey partings and are too low in
calcium carbonate content to be of chemical grade. Quarries for crushed
and broken stone and aggregate could be located where the lime-
stones crop out along a paved road and are well above the water table.

Speers Ferry Quarry
The limestone quarry of the Penn-Dixie Cement Corporation at

Speers Ferry was operated from 1910 to 1918, and re-opened in the
1950's (Figure f4). The quarry is in the Rockdell limestone, which
strikes N. 65" E. and dips 65" SE. About 290 feet of chiefly gray to
pinkish, medium- to coarse-grained limestone beds comprise the Rock-
dell here; a measured section and chemical analysis are listed by
Cooper (1945, p. 227). Approximate dimensions of the quarry are:
height, 200 feet; width (N-S), 300 feet; length (E-W), 1000 feet. The
limestone is crushed at the quarry and shipped by rail to the company's
plant at Kingsport, Tennessee.

Glenita Quarry
The Natural Tunnel Stone Company has operated a quarry at

Glenita, on the northwest side of Stock Creek, since 1g54. Quarrying
at this locality began in the early lg00's, but operations have been
intermittent. The quarry, chiefly in gently dipping dolomite of the
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Figure 14. Limestone quarr),
Speers Ferry.

of Penn-Dixie Cement Corporation at

Chepultepec formation, has approximate dirnensions of : height, 2S0
feet, width,400 feet; length, 600 feet. Faults are present in the lorver
part of the quarry face, especially near the center and n'est end. The
quarried stone consists chiefly of gray, fine-grained dolomite with
small amounts of dark-colored dolomite, breccia, and chert. Quartz
is present as scattered grains in dolomite and as sandstone beds. A
chemical analysis of rock from the quarry is listed by Cooper (1945, p.
250). The rock is crushed at the quarry and sold to various users, in-
cluding the Virginia Department of Highrvays and the Southern Rail-
rval, SYstem.

Cr,ay exo Suar,p

Readil;' accessible shale beds of the Rome, Rogersvrlle, and
Nolichucky crop out near Clinch Rirrer. Shale samples from these
formations were collected and shippcd to the I-T. S. Bureau of N{ines at
the Norris n etallurgy Research Laboratorv, Norris, Tennessee for
testing and evaluation. 'Ihe Rogersville shale on the east side of State
Road 665, about 700 feet south of its intersection .with State Road 645
might be used in the production of lightw-eight aggregate. Shale from
the l\Tolichucky formation might be utilized in the manufacture of lorv-
grade common brick. This shale is located on the east side of State

w
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Figure L{. Limestone quarry of Penn-Dixie Cement Corporation at
Speers Ferrl-.

Clhepultcpec formation, has approximate dimensions of : height, 250
feet,'width,400 feet; length, 600 feet. Faults are present in thc lou'er
part of thc quarr;' face, especially near the center and 'west end. The
qluarried stone consists chiefl;t of gral', fine-grained dolomite rvith
small amounts of dark-colorecl dolomite, breccia, and chert. Quartz
is present as scattered grains in clolomite and as sandstone beds. A
chernical anall'sis of rock fronr the quarrJ- is listcd b1' Cooper (1945, p.
250). The rock is crushed at the quarry and soJd to various users, in-
cluding the \Iirginia Department of Highl'a1's and the Southern Rail-
way System.

Cr,-ry eso SHer,n

Readil;' accessible shale beds of the Rorne, Rogersville, ancl
\olichucky crop out near Clinch River. Shale samples from these
formations rvere collectecl and shipped to the I--. S. Bureau of llines at
the Norris nletallurgy Research Laboratorl', Nolris, Tcnnessee for
testing and evaluation. The Rogersville shale on the east side of State
Road 665, about ?00 fcet south of its interscction l'ith State Road 645
might be used in the production of lightrveight aggregate. Shale from
the Nolichuckl'formation rnight be utilized in the manufacture of low-
srade common brick. This shale is located on the east sicle of State

4l
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Road 665, about 0.9 mile southeast of the bridge across Clinch River
at Hill Station. Another localitv is about 0.1 mile southeast in a small
roadside quarry.

Srr,rce SaNl

The Tuscarora and Clinton formations, potential sources of silica
sand, crop out along the crest and south side of Clinch Mountain. The
sandstone is firmly cemented, but in highly weathered areas the rock
can be separated into discrete grains fairly easily. The Tuscarora
contains relatively pure sandstone, but that of the Clinton has some
iron oxide. The generally inaccessible location of the Tuscarora makes
production from it unlikely. About 0.3 mile west of Clinch Mountain
tunnel there is an abandoned quarry in this sandstone just south of the
mountain crest.

Spner,nnrrn

Rocks of the "Knox" group, the chief zinc-bearing formations in
east Tennessee, are extensively exposed within the quadrangle. A few
years ago, prospect pits were opened on the north side of Copper Creek
about 1 mile west of Bellamy. Several shallow holes were blasted and
dug in southward-dipping beds of the Rome formation about midway
between the Copper Creek and Bellamy faults. The mineralized, zone
is a 5-foot, fractured, medium-coarse-grained, gray dolomite that is
between shale, siltstone, and sandstone beds. Partly porous, gossan-
like material composed of limonite and silicified dolomite fills fractures
and projects on weathered surfaces. Light-brown sphalerite occurs as

fissure filling and replacement material in fractured dolomite. White,
crystalline dolomite, commonly associated with sphalerite mineraliza-
tion, occurs as cavity fillings. The mineralized area is probably less than
200 feet in diameter; along strike the dolomite is fine grained and barren.

Inon-BoenrNc MTNERALS

Atop a hill in the Rome formation, about 0.?5 mile S. 20o W. of
Johnson Springs, is a gossan-like outcrop of iron and quartz. X-ray
analyses indicate that the chief minerals are goethite and hematite.
The porous, partly banded masses are several feet in diameter, and
small clear quartz crystals fill many cavities. The occurrence, about
400 feet south of the Clinchport fault, may have originated by replace-
ment of shattered rock.

About 0.4 mile northeast of Alleys Chapel a large area on top of a
hill in dolomite of the Mascot formation is stained red. Scattered.
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irregularly shaped pieces of hematite, up to 1.5 inches in diameter,
occur along probable bedding planes, and abundant hematite nodules
are strewn over the surface.

Iron oxides, chiefly in the form of hematite, occur north of Marble
Point Church in the disconformable contact zone between the Mascot
and Blackford formations. Massive beds of hematite, some more tharr
I foot thick, oecur through a 40-foot zone. The very slightly calcareous

beds dip approximately 30o S. and are overlain by gray calcarenite.
Megascopically, the red-colored beds seem to consist chiefly of hematite
with flattened clay pellets and angular chert and dolomite fragments.
Chert fragments are generally less than 0.5 inch in diameter, but some

are several inches in length. X-ray analysis indicates that the matrix
contains a mixture of hematite and quartz.

The hematite beds crop out on the west side of a small stream that
empties into Little Moccasin Creek at Marble Point Church, and they
extend between 1000 feet and 3000 feet to the west. On the east side

of the valley the hematite beds are absent.

GnouNo Wetnn

Rye Cove

Much of Rye Cove is structurally and topographically low, and
about 3500 feet of limestone and dolomite, with subordinate shale,
overlie the relatively impervious Rome formation. Water from sur-
rounding slopes drains toward the center of the synclinal structure;
some sinks below the surface and flows along solution channels. Much
of this water may have collected in the subsurface, trapped by inward-
dipping beds; low-dipping faults on the southeast probably have no
adverse effect on water storage. Surface streams, augmented by flow
from springs, carry some water from theRye Cove area to Clinch River.
Water-filled sinkholes probably indicate local impervious conditions
and do not teprese nt the water table, as nearby sinks with lower bottom
elevations are commonly dry. Cedar Ridge is well-drained by surface

streams.

South of Rye Cove

South of Rye Cove all formations dip to the south or southeast

except for locally disturbed areas. Much water may be carried far
below the surface along bedding planes and solution openings in car-
bonate formations. Ground-water conditions east of Speers Ferry are

illustrated by the water-filled abandoned quarry at Marcem, north of
U. S. Highway 58 and 23 about 1.5 miles east of Marble Point Church.
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Springs

Most springs in the area are of small yield and show marked
seasonal variation. Some of the springs with fairly large flow never go
dry and are little afrected by changes in season; the most productive
issue from cavities in limestone or dolomite. Several springs with copious
flow are located in or near fault zones.

Wells

Successful location of wells in carbonate rocks is dependent upon
the encounter of fracture zones or solution openings, and the quantity
of water obtained is variable. Information from Tazewell and other
counties indicates that significant solution channels occur within 200
feet of the surface; below this level solution openings become pro-
gressively smaller and fewer. Shales are commonly fractured, and
yields up to 10 gallons per minute may be expected from wells approxi-
mately 50 feet in depth.
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