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Author's comments
re
Scott County Report

I have been somewhat puzzled as to the best form in which
to prepare this report. It has been suggested that county reports
of this type are designed specifically for use in the schools and
by the laymen of the area concerned rather than for the geologic
reader, For this reason I have attempted to avoid too much tech-
ndcality, and have almed somewhere between the complexity of the
normal geologic report and an elementary presentation. My whole
thesis i1s based upon the belief that the Survey wishes a straight-
forward description of the features of the county without flourishes
or technical complication, but at the same time wishes a statement
not without value for the professional geologist., Whether I have
attained the happy medium between simplicity and complexity, I am
unable to say, The report seems to me, however, to represent a fair
attempt at a compromise,

I have not exactly followed the suggested outline, but have
modified it slightly to galn what seems to me a little beéter coor-
dination.

l. A uniform system of hesdings has bsen used in thils manuscript
to indiecate the rank of various titles, This system 1s as follows:

INTRODUGCTION Rank 1.

LOCATION AND AREA Rank 2

The Upland Level Rank 3

Description Rank 4

Character,- Rank 5

This system should be considered of no significan~ce save as
i1t indicstes the rank of the headings.

2, It 1s assumed that all line drawings, figures, and the outcrop map
will be redrafted by a Survey artist.

3, I am less pleased with the photographic illustrations than in the
cnse of the Natural Bridge report where the illustrall ons were uniformly
good, I have a smaller number from which to choose for this report, and
as most of the prints were not made until I returned from the fleld, I
had no opportunity to replace a few which turned out poorly,.

4, I have already submitted an outcrop mep which should be In the
Survey's files, This map was made from an original geologic map which



was prepared in the field as accurately as the base maps would permit,
The various stratigraphic units mapped were replaced by lithologic
units, and the whole affair was retraced to form the outcrop map, To
show a copy of the map as properly reduced, I sent a photogtatic
reduction to paﬁﬁ size. It is possible that the genlogic map could be
done in black anfl white and used on a reduced scale in the report in
addition to the outcrop map; but I doubt if the narrow widths of many of
the formational outcrops will stand reduction,

5, I do not have an adequate photograph of Natural Tunnel to use sas
a frontisplece. I am hoping that the Survey hss such a picture, or can
obtain it more readily than I can,

6e As I have poor facilities for typing, the manuscript is not in as
good shape as I would wish, I think, however, that 1t is readable and
accurates MMy typlst has made an especially poor job of inserting the
references and footnote numbers, but I think I have corrected all of the
important errors. Possibly her woest fault is in the divislion of words
into syllables at the ends of lines., As I assume you will have the
manuscript retyped after editing, I have assumed that any compenent
stenographer will correct such errors without specific direction.

Mareh 26, 1938.



Plate 2
( Frontispiece )

s x

No.*'vraJL lt)vw\e.l,

* I should like to see a good picture of Natural
Tunnel in this position as frontispiece, but none of
the several which [ took are at all adequate. Can the

Survey obtain one from the owners of the property, or
from its own files?
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OUTLINE
of
THE GEOLOGY AND MINERAL RESQURCES
OF
SCOTT COUNTY, VIRGINIA

by

Herbert P. Woodward

INTRODUCTION

LOCATION AND AREA

Except for Lee County, Scott is the westernmost of
_a3T Virginia counties. It is located in southwestern Virginia
where its greatest dimension - 39 miles -~ extends along the
Tennessee boundary. (See Flg. 1.) Its longest north-south
dimension is about 20 miles, gmd- its area is 543 square miles
or 547,520 acres. The shape of Scott County is roughly trap-
ezoidal and its boundaries are drawn along surveyors' lines.
The county is adjoined at the east by Washington and Russell
counties, at the north by Wise County, and at the west by Lee
County. cate City, the county-seat, is situated at Lat. 36938"
N., and Long. 82°35' W. '



2
NATURE OF THE REPORT

This report 1s an introductory statement of the geog-
raphy, geolcgy, and mineral resources of Scott County, Virginla.
It is one of a series of county reports prepared for publication
by the Virginla Geological Survey, a divlision of the State Com-
mission on Conservation and Development, The report is espe-
clally designed to furnish the resident of Scott County with an
up-to-date description of the natural features and mineral de-
posits of his county, and to serve as a manual of local geog-
raphy and geology.

In the preparztion of the bulletin, there has been a
definite effort to exclude or simplify all toplcs which are chief-
1y of scientific interest, or which have significance mainly to
the professional geologist. It 1s hoped through this edliting
that the report will take on added usefulness to the residénts _
and in the schools of the county without losing 1its value to other
readers as a preliminary statement of geologlc features. The Sur-
vey will subsequently present descriptions of more technical de-
tail in other publications.

The outcrop map (Plate 1) which accompanies this report
;ndioates the general character of the bedrock throughout the
county. Exlsting geologic maps, especlally those prepared by Dr.

Charles Butts for the Virginia Geological Survey 1/ and by Dr.

1. Butts, Charles, Geologic map of the Appalachian Valley of
Virginia with explanatory text: Virginia Geol. Survey Bull,
42, 1933,

Marius R. Campbell for the United States Geological Survey, E/;



2, Campbell, M.R., U,S,Geologlcal Survey Geol. Atlas, Estillville
(No.12) and Bristol (No.59) folios, 1894 and 1899,

have been revised and edited in the light of more recent field
studies, and were used as the base from which the present outecrop
map was prepared. A program of field work durlng the summer of
1238 furnished much of the data upon which the bulletlin 1is based.
In its capacity as a public service bureau, the Vir-
ginia Geological Survey 1s undertaking to discover and examine
the geologle, geographic, and economic features of the Common-
wealth, and through the work of its technical staff, it is pre-
pared to make thls Information both reliable and inclusive, Its
publications, available without cost to all resldents of Virginia,
Include both detailed scientific reports and less techniﬁal bul-

leting of which the accompanying report is an example,
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5
GEOGRAPHY

ENERAL STATEMENT

Many varied topics are included in the geographic
description of any region. The charecter of the land surface,
its climate énd solls, features of topography, relief and
drainesge, and their relations to man and vegetation all come
within the scope of geography. In discussing these features
1t is convenient to consider human geogrevhy first, the relief,
drainage, and physical geography second, and the climate and
soils last. This order is followed in the next paragraphs

whiech describe the geograbhy of Scott County.



6
EXPLORATION AND DEVELOPMENT

Scott County, formed from ad jacent counties in 1814,
was named for General Winfield Scott, whose fame as a soldier
in the War of 1812 inspired the ardent proponents of the new
county. Judge Benjamin Estill, who sponsored the Assembly bill
for the creation of Scott County, lent his name to the first
county-seat, Estillville, now known as Gate City.

A century before the creation of the county, the
local area of the Clinch and Holston river basins formed a
prosperous Indian hunting ground that was not invaded by per-
manent settlers until about 1750. The early relations be-
tween the advancing ploneers and the irate Indians were far
from friendly, and a period of hostility between 1754 and
1765 was accompanied by massacres and forays that were only
temporarily halted by the treaty of Lochaber in 1770.

In consequence of this treaty, a trustworthy surveyor
named John Donelson was commlissioned to locate a line west of
Clinch Mountain (Pl. 4,A) that was to set aside land for hunt-
ing purposes only; and an agreement was mutually reached that
if the Indlans would relinquish all claim to this land, the
ploneers would refrain from settling in it. Donelson's line,
now indicated by a historical marker, is crossed by U. S.
Highway 58 about 23 miles southeast of Gate City.

Unfortunately for the truce, hunters from Abb'é Valley
and the sast found the restricted land desirable for settlement,
and many overstayed the hunting seasons to take up "corn rights”
west of Donelson's line. Repeated violations of the treaty in-
censed the Indians and in 1774 a new outbreak of hostilities
culminated in Dunmore's War, with many local skirmishes at Iort

Blackmore, Dorton's Fort, and Carter's Fort. Dorton's Fort (Pl. 3,A4)



Plate 3
( near manuscript page 1)
-

A Dorton's Fort,

Q
Creek.

b~

_ miles south of Nickelsville, near Copper
Robin Kilgore formerly lived here. ( See pages©-1T.)

B, View looking north through Big lioccasin Gap. Lloccasin Creek,
which is hidden from view, has cut its valley through the hard
Clineh sandstones of Clinch lMountain., Soft shales form the area
of the foreground and dis tant background.

i.) (See pages 1,8 ,aws 19 )

(Compare with Pl. 8,



was

still stands near Copper Creek, 2 mlles southwest of Nickelsville.
Fort Blackmore, the flrst white settlement in Scott County, was
established about 1771. Although repeatedly attacked by Indians,
it was never captured. Carter's Fort in Rye Cove, was part of a
line of defenses along the Daniel Boone Trall which led from
Moccasin Gap through Big Stone Gap into Kentucky.
Repulsed in 1774 by the defiant frontiersmen, the Indians
reluctantly withdrew northward, and new settlers began to occupy
the region. Many were Irish or Scottish Protestants from eastern
Virginia, who, by an act of the House of Burgesses, had become
exempt from taxes on the promise of settling in southwest Virginia.
In 1776 the Cherokee Indlans were induced to help dislodge
the settlers beyoﬁd Donelson's 1line, and both Carter's Fort and
Fort Blackmore again became local garrisons against Indian attack.
Nearly 20 years of sklirmishes ensued between the pioneers and Indians
untll the last vengeful Indian leader, a half-breed Shawnee known
as Benge, was slain in 1794.

Thereafter, the settlement of the area continued in peace.

The first county court met in 1815 at the house of Benjamin Hollins,whick

situated in Moccasin Gap, 2 miles south of Faris' Tavern, a station
on the Boone Trail. A county seat was soon established near the
tavern and was later named Estillville in honor of Judge Estill.
With the coming of the Southern Rallway in 1887, the use of loccasin
Gap as a gate-way through Clinch Mountain suggested the new name
Gate City for the town Estillville, which had already encountered

confugion with BEastville in Northampton County. Big Moccasin Gapxl/;

1. Little Moceasin Gap is a much higher pass across Clinch Mountain
between Russell and Washington counties.
now occupied by Moccasin Creek, the Southern Railway, and U. S,

Highways 23-58, has played an important part in the settlement of

southwest Virginia, ( See Pls.3, B and 8, A.)



The county now contains approximately 25,500 inhabi-
tantz of which more than 98 percent are native-born whites.
The averare density of population 1s about 46 persons per square
mile, and the greater portion of the county 1s sparsely settled.
About one-third of the zrea has been cleared for pasturage,
and it is now known that approximately 14 percent of the county,
or 75 square miles, is underlain by coal-bearing rocks, There
are 9 political divisions and 25 postal comrunities within
the county.

Gate City, located 1 mile north of Moccasin Gap
(Pls. 3,B and 8,A), 1s both the county-seat and the largest
settlement, having a community population of about 1,600 in-
habitants. (See Fig. 2.) Other towns include Pungannon,
population 400; Nickelsville, population 400; Fort Blackmare,
population 300; and Clinchport, population 240. Duffield,
Speer Ferry, Rye Cove, and Hilton are smaller community
centers. Camp TVA-1l, Company 335, of the Civilian Conser-
vation Corps is located on Clinch River near Clinchport.

| Transportation facilities include the Southern Rail-

way and the Clinchfield Railway. The former enters the county
from the north and makes use of Natural Tunnel (P1.9) and
Moccasin Gap (Pl.3,B). Its route extends southward into
Tennessee and eastward to Bristol, Virginia-Tennessee; Gate
City 1s its chiel local station. The Clinchfield Railway
follows Clinch River from St. Paul, Wise County, to Clinchport,
whence 1ts tracks turn south to ass under Clinch Mountain by
means of a tunnel between Speer Ferry and Kermit (Cassard

Post Office), continuing into Tennessece.



Plate 4

( near masuscript page 10 )

A. The rugged wooded slope of Clinch ilountain north of Hilton,
viewed from the south. (See pages © 610,13, 3¢, aws SO )

B.

View looking north along U.S. Highway 58 toward Holston Bridge.
This prominent watergap through Pine liountain enables one to lwk
acrose Poor Valley at Clinch Mountain in the background. ILlississip-~
pian limestones are exposed in the road cut in the foreground;

Pine ilountain is formed by basal Liississippian sandstones (Price
formation); Poor Valley is developed on weak Devonian shales; and
Clinch llountain is a ridge of Silurian (Clinch) sandstone.

(See pages $,1!0,50,54, oud 18 .)



U. 8. Highway 58 (Pl. 4,B) connects Gate City with
Bristol and with Cumberland Gap. U. S. Highway 23 extends
north from Kingsport, Tennessee through Gate City and Clinch-
port to Big Stone Gap, Norton, and points in Kentucky. With
the exception of a short distance between Duffieid and Pattons-
ville, both Federal highways are hard-surfaced roads. Their
routes coincide between Moccasin Gap and Duffield.

Other roads, in fair repair, connect Gate City with
Nickelsville and Lebanon, Russell County (State Highway 71),
Pattonsville with Dungannon and St., Paul, Wise County (State
Highway 70), Fort Blackmore with Norton, Wise County (State
Highway 73), Dungannon with Coeburn, Wise County (State High-
way 72), Hilton with Holston, Washington County (State High-
way 42), and Snowflake with Hansonville, Russell County
(State Highway 74). There are approximately 700 miles of
public roads in Scott County, but many of them have been so
little improved as to render automobile travel difficult
after hard rains,

The meridian 82°30! is the theoretical boundary be-

tween Eastern and Central Standard Time. Although two-thirds

~of Scott County and all of Lee County lie west of this mer-

idian (e Fig. 1), Eastern Standard Time is used to conform
with the remainder of the State, .
For other data concerning the industrial development
of Scott County, the reader 1s referred to "An industrial sur-
vey of Scott County" by R. L, Humbert and others, published
in 1929 for Southwestern Virginia Inc., by the Engineering Ex-
tension Division, Virginia Polytechnic Institute, Blacksburg,

Virginia,
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RELIEF AND DRAINAGE

The greater portion of Scott County consists of a
mountainous or rolling upland broken by long parallel valleys.
The most conspicuous topographic feature is Clinch lMountain,
which extends northeastward from Tennessee across the south-
eastern portion df the Scott County. It is a steep narrow
ridge, rising to its highest local summit, Big Knob, elevation
3,217 feet above sealevel, 6 miles northeast of Gate City.

For most of its length, Clinch lNountaln stands more than 1,400
feet above the parallel valleys that bound it on north and
south. (See Pl. 4.) The ridge is broken near Gate City by a
striking watergap, occupled and produced by Moccasin Creek

and known as Big Moccasin Gap. (See Pls. 3,B and 8,A.) Ex-
cept for the tunnel of the Clinchfield Railway between Kermit
(Cassard Post Office) and Speer Ferry, all intercourse between
the southern and northern portions of the coﬁnty mekes use of
lloccasin Gap, which is the only water-level passage along the
entire length of Clinch Mountain. (Scepp, 19-20.)

North Fork of Holston Kiver and Opossum Creek drain
the area south of Clinch lMountain; they join near koccasin Gap
to flow southward into Tennessee. (See Fig. 2.) An irregularly
dissected upland which occupies the southeastern corner of the
county south of Holston River extends eastward into Washington
County and southward into Sullivan qunty, Tennessee. The long
ridge of Pine lMountain (Pl. 4,B.) which extends parallel to
Clinch Mountain bounds Poor Valley on the south. (See Pl. 6,4.)

Moccasin KRidge extends across the county north of
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Clinch Mountain from which it is separated by a deep valley.
This ridge is narrow at the southwest, but widens and increases
in height toward the northeast. (See P1l. 11,B.) It is irre-
gularly dissected by streams into a broad wooded divide that
extends northeastward between lMoccasin and Copper ¢reeks into
Russell County. West of Gate City, the open valley between
Clinch Mountain and Moccasin Ridge is occupled by Little loccasin
and Troublesome creeks.

In the central portion of Scott County, the wide up-
land of Copper Hidge (Fl1. 7,B.) separates Copper Creekland
Clinch Kiver. This wooded ridge stands nearly 1,000 feet above
Clinch River, toward which it presents a bold front (Fl. 7,A);
the southeastern slope to Copper Creek is less pronounced.
Clinch River crosses the ridge through a watergap between
Clinchport and Speer Ferry, and a series of irregular hills,
called the River Knobs, follows the river from Speer Ferry into
Tennessee. |

The northern portion of Scott County is irregular and
contalns a number of disjointed ridges and upland belts. The
northwestern county-line follows thé crest of Fowell Mountain,
which i1s broken north of Duffleld by the watergap of liorth Fork
of Clinch River. Several short but prominent ridges intervene
between Powell lountain and Clinch River, including Stony, New-
man, and Purchase ¥idges to the west and Chestnut Ridge and
Stone lMountain to the east. These hills are separated from one
another by narrow linear valleys, of which the most prominent

is Hunter Valley between Stone Mountaln and Chestnut Ridge.
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Plate 5

( near manuscript page & )

A, View of Clinch Valley near Hill Station. The steep north-
ern edge of Copper Ridge at the left of the river and the rugged
shale country north (to the right) of the river indicate the
agsymetry of the valley. (See pages 12,20, 0ud 18 )

B, Copper Creek, 3 miles north of Gate City. (See pages 12 ,4¢€,
o |3, )
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A broad circular basin known as Rye Cove, occupies the area north
of Clinch.River and east of Naturai Tunnel.

The elevations along Powell Mountain range from 2,500
to 4,000 feet above sealevel, and the highest summit, High EKnob,
which is 4,158 feet above sealevel, commands an excellent view
of southwestern Virginia. The watergap of North Fork of Clinch
River between Duffield and.Jasper forms a convenient entrance
into Lee and Wise counties and is in line wilith Big Stone Gap, a
similar passage leading into Kentucky. Because of the gap of
Clinch Hiver through Copper and lioccasin ridges and the gorge of
lioccasin Creek through Clinch lountain at Big lioccesin Gap, the
county affords a direct natural passage through the entire western
Appalachien ridges.

All of the dréinape of Scott County south of Clinch
Mountain is carried by North Fork of Holston River, which follows
a meandering course across the southeastern corner of the county
to meet South Fork at Kingsport, Tennessee, 4 miles south of the
State boundary. Big and Little Moccaslin creeks drain southward
through Moccaslin Gap into Holston hiver; south of Clinch lMoun-
tain, the chief tributaries of the Holston are Opossum, Cove,
and Timbertree creeks. (See Fig. 2.)

llost of the county drains into Clinch River (Pl. 5,4)
or its two main tributaries, North Fork and Copper Creek. (See
Pl. 5,B8) The former joins the main river a short distance be-
yond the southwestern corner of Scott County; Copper Creek enters
Clinch HRiver near Speer Ferry. Both Clinch and Holston rivers

the Mississippi River system.

)

lie in the Tennessee basin oi
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PHYSICAL GEOGRAPHY

Geographic Provinces

Areas of the earth's surface that are delimited by
natural boundaries are commonly known as geographic provinces
when they contain similar or closely related topographic fea-
tures. Inasmuch as politicalrareas do not necessarily conform
to obvious natural boundaries, it is common to find that a
political unit such as Scott County lies within two or more
distinet geographic provinces. A brief description of the
local area will serve to indicate the strong differences which
occur between adjacent portions of Scott County.

A wide rolling lowland stretches eastward and south-
ward from Clinch Mountein to the foot of the Blue Ridge. This
valley, known as the Tennessee Valley in Tennessee and the
Abingdon Valley in Virginie, is a persistent lowland that skirts
the west foot of the Blue Ridge from Tennessee to Pennsylvania
and merits its familiar name, the Great Valley. Although 1its
floor is scarcely level, the lowland character is in strong
contrast to the ridges that bound it on west and east.

The floor of the Abingdon Valley stands from 1,800
to 2,000 feet above sealevel and rises gently toward the north-
east, Its larger streams are now entrenched from 100 to 300
feet below the main valley level, and its hills rise corres-
pondingly above the average elevation. Probably its most
conspicuous elevation 1s Walker lountain, which divides the
valley lengthwise into two sections., A small portion of the

northernmost valley sectlion extends into the southwestern



Plate 6

( near manuscript page '4 )

4, Looking east along Poor Valley near Hilton, one can see
the dip slope of Clinch liountain at the left, and the irregu-
lar summits of Pine iountain at the right. ( See pages 15, 2g,
53,6l,l0R aud |29, )

B, The Alleghany Front viewed from Copper kidge near Dungannon,
See pages |4 aws 20,)

-~
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corner of Scott County. Clinch Mountain (Pl. 4, A) and Moc-
casin, Copper and Chestnut ridges form a series of parallel.
ridges separated by intervening valleys in the geographic
unit known as the Appalachian Valley and Ridge province., (See
Pl. 7y4)

Exéept for its northern portion, Scott county lies
mainly within the folded ridges and valleys of the Appalachlan
Mountains., The northern part of'the county, however, contains
a portion of the Alleghany Plateau province, to which much of
Wise County and all of Dickenson County belong. A straight
line from Duffileld on North Fork of Clinch Rlver, to the north-
eastern corner of Scott county (%wa Fig. 2) would approximate
the boundary between the Alleghany Plateau and the Valley and
Ridge belt. This boundary is marked by a strong southeastward

"slope that is known as the Alleghany Front. (See Pl., 6, B)



Plate 7

( near manuscript page |5 )

A, The "Valley and nidge" country as shown by Copper Kidge (at
. left), Clinch Valley in center, and shale ridges to the right
( (north), The xome shales underlie the northern ridges and Clinch
- Valley; the Rutledge, mnogersville, and liaryville formations form
the lower slope and cliffs of Copper nidge; the Nolichweky shale

forms the upper slopes of Copper Ridge. (See pages I, 14, 3¢, 43, 123,
owd 13, )

¢ B. The broad upland of Copper ikidge, viewed from the crest of
Moccasin iidge north of Snowflake. The valley of Copper Creek
lies in the shadows of the lforeground. (See pages 11,2845 w46 ,)
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Erogion Levels

Wind, waves, ice, and running water are the most
influential agents in the sculpture of the land. Thelr work,
known as erosion, 1s accompanied by the action of weather and

climate, known as weathering, and the two processes are jointly

responsible for many of the festures of the scenery. In Scott
County, erosion by streams has been the dominant geographic
agency, although certain passive factors--such as vegetation,
the varying character of the bedrock, and land elevatjoﬁ;%ave
assisted iIn producing the wlde variety of local topographic
features.

- River erosion, however sactive, 1s subject to at
least one limitation, it can not reduce valley slopes to a point
lower than the mouth of the river. Hence the level of the
body of water Into which any river flows is a baselevel to all
ercsional nrocesses, If an ares 1s drained bv a number of
streams all of which have the same baselevel, the land will
gradually be worn down toward thls baselevel, and the surface
will become more and more free of irregularities. EKErosion sur-
faces of this tipe, although not commonly apparent to the casual
observer have considerable geographic importance.

Given a sufficiently long time end a stable land,
the spents of eroslon and weathering will eventually reduce gll
elevations to a common level, and this ultimate erosion level,

known as a peneplane, will be an approximately smooth surface.

It

(=

s possible to determine that the present area of Scott County,
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together with much of the Appalschiesn region, was once
reduced to such a peneplane, worn smooth by weathering and
erosion. This ancient surface was produced during a long era
when the land stood at a much lower elevatlon than at present
and maintained an unchanging position with respect to sea-
level, Although elternating belts of hard and soft rock crossed
the aree from southwest to northeast, all had been brought
down to a minimum of relief. It can also be determined that
the epoch of planation was followed by a gentle uplift of the
entire region; that the streams on the erosion surface were
re juvenated and given steeper gradients; and that they were
forced to attack the peneplans previously produced. In con-
sequence of this renewed attack, the belts of soft rock were
deeply eroded by the rejuvenated drainage, and all trace of the
earlier plane surface was destroyed upon thelr outcrops. The
beltes of hard rock more successfully resisted the erosion which
wes unable to destroy all remnants of the old flat =zurface
from thelr summits. |

Although the more obvious characters of the former
peneplane were obliterated by subsequent erosion, 1t 1s stiil
possible to determine that the summits of Clinch (Pl.4,A) and
Powell mountains are relstively level and that they stand at
similar slevations. It 1s apparent if the intervening country
were filled to the level of the mountain summits, that a broad
rolling plane would result. Because its remnants now occur only
upon uplend areas, the old erosion surface has been called the

P
Upland pene}ane}/. Despite 1ts present inconspicuous position,
l. Stose, G. W,, and others, Manganese depositg-of the west foot
of the Blue Ridge, Virginia: Virginia Geol. Survey Bull. 17, p.34,
1919,
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the Upland level has tesen an important factor in zoverning the

scenic development of Scott County.

The erosion, which largely destroyed the Upland pene~
plane, proceeded fastest along the belts of weak and solulle rocks,
where small valleys grew deeper as uplift of the land forced
streams to regrade their slopes. It must have been a long erosional

epoch that followed the Upland peneplanation, 1f one can proper-

ly judge its length from the depth of the valleys and the present
slow rate of valley deepening.

It is clear that the erosion was dependent upon a pro-
gressive uplift of the land; yet it is equally clear that for a
time the uplift must have temporarily ceased. The evidence for
this conclusion is found in the floors of the valleys, where
occurs a well-defined erosional level that must have been pro-

duced when the streams were wildenling, rather than deepening, thelr
courses. The broad relatively level area of Rye Cove and the

flat country near Nickelsville were produced at this time, as

were terraces, or benches, that occur along Clinch River and on
Copper and Moccasin ecreeks., An appropriate name for these lower
erosion surfaces is the Valley-floor peneplaneyl/,

l. Op- Cit., pl 59.

The streams of today, however, stand from 200 to 400
et below the Valley-floor levels, and this lower position testi-

D
—

es to a renewal of uplift snd down-cutting that has continued

ot b b
*..In

o the present time. (See Pls., 10,A and 16,B,)
In summary, one may recognlze two major erosionsal

levels in Scott County, of which the Upland level, now 2,000 %o

1

4,000 feet above the sea, 1s the older and has been more fully
obliterated. Its remnants may now be found only on the tops of
the higher ridges. The other erosional surface, known as the
Valley-floor level, is much lower and wes produced durlng a tem-
porary halt in the dissection of the higher surface; its rem-
nants now stand between 1,500 and 1,800 feet above sealevel.

As a result of recent uplift end renewed erosion, present drainage
is entrenched from 200 to 400 feet below the Valley=floor sur-

face, Belts of resistant rock have determined the position of

the present ridges, and the lower areas of the county are mainly

developed upon belts of weaker rock, The details of the present
scenery are readlly explainable in terms of the development of
these erosional surfaces.
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Topographic Features

Many of the speclal topographlc features which occur
in Scott County are related to the production of the erosion
levels previously described. The pecullar pattern of the local
drainage has such a relationship. As shown in Figure 2, all
of the larger streams are roughly parallel to one anotﬁer and
occupy valleys that trend northwestward. This parallelism,
which also involves the interstream divides, although most con-
spicuous in western Scott County, 1s evident in nearly all
portions of the area. As 1t 1s obviously related to the trend
of the bedrock, it must have made 1its first appearance in the
topography when the bevelled edges of weak and hard rocks gulded
the initial erosion of the old Upland level. As the belts of
softer rock were subjected to actlve stream erosion, they be-
came the main lines of surface drainage, while the intervening
belts of harder rocks retalned part, at least, of their origin-
al elevation. Comparative differences in elevation became
magnified as erosion progressed, but the parallel arrangement
was never destroyed.

The two largest streams, Clinch River and North Fork
of Holston River, have inherited not only thelr present posi-
tion but also their winding courses from the period of Upland
peneplanation when they were the master streams of the erosional
surface upon which they developed broad meanderling courses.
Later, when uplift of the region rejuvenated their gradients,

the streams galned new velocity and added erosional power, but
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were not forced out of thelr previous curving courses which
were eroded downﬁard intovthe bedrock as lasting features of
the rivers.

Big Moccasin Gap (Pls. 3, B and 8, A), a cohspicuous
scenic feature of Scott County, 1s likewlse the result of
dralnage development on the Upland surface. At the time when
the flats at the top of Clinch Mountain were part of the con-
tinuous Upland surface, Moccasin Creek flowed readily across
the present sandstones of Clinch Mountain to joln Holston
Rlver. When the land subsequently rose, the Holston and 1its
tributaries began to ﬁear away the softer rock on either side
of the sandstone belt, forcing the actlive Moccasin Creek to
cut deeply into the bedrock in order to keep pace with the
rest of the dralnage system. At first thought, it may seenm
impossible for flowing water to erode rock as hard as that of
Clinch Mountain; but the stream, grinding with sand, pebbles,
and boulders, and concentrating 1ts power on a small section
of hard sandstone, was able, through a great length of time,
to cut a gap through the rock barrier as the land slowly rose.
In the meantime, removal of softer rocks on both sides of the
sandstone belt left a rldge standing in bold relief with a
great gash cut through it. Although the gap has continued to
get deeper as the land has risen higher, the hard rock of
Clinch Mountaln, originally forming rapids in Moccasin Creek,
has prevented the upper portion of the Moccasin dralnage from
reaching the level that Holston River attained. Thus the gap

i1s the orliginal passage of the creek across the sandstone belt,
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maintalned, deepened, and widened while erosion of the region
and uplift of the land produced the ridge and its conspicuous
height above the surrounding country.

It 1s possible to detect that for all east-west valleys,
such as those of Clinch River, Moccasin and Troublesome creeks,
and North Fork of Clinch River, the southern side is steeper
than the northern side. This feature 1s due to the inclination
or dip of the underlying rocks, which is mostly. toward the
south, thereby allowlng the streams to slide southward down the
dip, or slope, of the rocks. Whereastheir northern banks are
more gentle and tend to conform somewhat with the rock inclina-
tion, the southern banks of these rivers, actively hewn into
the edges of tilted strata, stand with steep angles. Corres-
pondingly the slopes of the intervenling ridges--Moccasin,
Copper, Purchase, and Chestnut--are more gentle than thelr
northern slopes. (See Pls, 5, A and 11, B.)

Some of the most beautiful scenery of Scott County occurs
in the more or less lnaccessible country north of Stone Mountain
along the steep slope which descends from the Al;eﬁganx Platesau
(P1l. 6, B). The deep ravines at the headwaters of_§$ggx Creek,
Straight, Chimney, Grady, and Mountaln forks have been eroded
to depths several hundred feet below the plateau level., Little
Stony Creek has similarly developed a deep, narrow gorge which
is followed by the main road from Dungannon to Coeburne. The
resistance of a hard sandstone ledge to stream erosion is con-
splcuously shown about 2 miles above Dungannon, where the creek
emerges through a high wall of vertical sandstone cliffs,

(See Pl. 17, A.).
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The flat plateau surface is well exhlibited along the county-
line south of Coeburn at an elevation of about 2,300 feet
above sealevel.

Through the activity of its many headwaters, Stony
Creek has been furnished with allarger burden of g ravel and
rock debris than it can readily transport to Clinch River.

It has distrihuted the surplus materlal along the fléor of 1its
valley to bulld up a narrow, but deep, alluvial fan between
Ka and Lano.

In the short distance between Riggs (Duncan Mills)
and Clinch River, Cove Creek exhibits sevefal meanders that
are excellent examples of the broad sweeping curves which a
quiet stream develops upon level ground. The meanders, how-
ever, were produced at some time in the past, for Clinch River
has cut down nearly 100 feet since their formation. The low=-
ering of the main river has glven Cove Creek additional vigor,
and the meanders have become entrenched into the bedrock.

In at least one place below Duncan Mills, the creek is attempt-
ing to shorten 1ts course by cutting a new channel from one
meander to the next; possibly the valley now followed by the
country road may ultimately become a creek channel. Fine
meanders are also present along the middle reaches of Copper,
Moccasin, and Opossum creeks. |

There 1s evidence of abundant underground dralnage
in Scott County. The valley of Sinking Creek between Dungannon
and Brewster, Russell County exhibits unusual features of sub-

surface drainage. Originally the creek was a normal surface
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stream that entered Clinch River at Dungannon. As such, it

developed a deep narrow valley 15 descendlng from Copper Rildge
to Clinch Valley. However,the greater erosive abillity of the
main river enabled the Clinch to lower 1its valley faster than

could Sinking Creek, and in the process of downcutting, Clinch

‘River apparently intersected a fissure in the limestone bed-

rock. Eventually the waters of Sinking Creek found access to
this channel and, abandoning thelr former surface course, sank
underground. The old surface channel of the c¢reek underwent
1little additional erosion below the sink into which the creek
drained, although normal surface-lowering continued above the
point where the stream disappeared below ground. An unusual
basin wés thus developed that has no surface outlet. If, by
chance or plan, the underground outlet to Clinch River should
become clogged, it 1s probable that a small lake would collect
in this basin until it overflowed the o0ld surface channel and
fed directly into Clinch River. Only the immediate area at
the present underground outlet 1s underlain by limestone bed-
rock; the maln portion of the basin of Sinking Creek 1is

developed on soft insoluble shale,




F16. 3.—Sketch map of the vicinity of Natural Tunne!, Videidide



Plate 8

( near manuscript page A3 )

A Big lloccasin Gap, viewed from the north. (Compare with Pl.
3B .) (See pages 7,8 o 19 ,)

B. The spectacular crater-like gorge of Stock Creek below Hate
ural Tunnel is more than 400 feet deep. The stains on the rock
walls are the result of underground water seeping out along bedd-
ing planes in the Nittany dolomite. (Compare with P1.9 .)

(See pages 24,48 owd 70 ,)
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Natural Tunnel

Natural Tunnel is situated in the west-central por-
tion of Scott County, 3 miles north of Clinchport and about
12 miles northwest of Gate City. It 1s a short distance east
of U, S. Highway 23 with which it is connected by a short
privately malntained road. Stock Creek, which enters Clinch
River at Clinchport, and the tracks of the Southern Ralilway
pass through the tunnel; a country road makes use of its over-
head arch to cross the gorge of Stock Creek.

The curiosity of a natural tunnel led Indians and
the early settlers of southwest Virginia to travel for consid-
erable distance to see it, and there are several Cherokee
legends based upon incidents connected with the tunnel., The
historic Daniel Boone trail from the Carolinas into Kentucky
passed nearby, and the o0ld path leading to Carter's Fort in
Rye Cove crossed the tunnel arch., Because of its inaccessibill-
ity, the tunnel not widely known until the coming of the rail-
road In 1882 when the South Atlantic and Ohlo Railway.made use
of the tunnel from Clinch Valley northward. Tracks are now
maintalned through the tunnel by the Southern Railway. The
construction of the paved highway from Gate City to Big Stone
Gap has likewlse improved access, and the unigue phenomenon
of a natural tunnel has brought an increasing stream of visitors.

The tunnel is a cavernous opening at creek level through
a spur of Purchase Ridge. (See Fig. 3.) The roof averages

75 feet 1in height above the creek for the 900 feet of its length.

It 1s considerably higher at the southern end than near the



Plate 9
(Near manuscript page 24)
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northern end, where the natural roof is only a few feet above
water level. The width of the tunnel averages 130 feet, and
the underground passage 1is gently sinuous. The southern end
opens into a spectacular smphitheater, or "crater", formed by
the gorge of Stock Creek. (See Pls. 8, B and 9, A,) The walls
of this gorge rise more than 500 feet above the creek and are
nearly perpendicular except at the southern rim where the creek
pasgses through., A similar, but less striking amphiltheater,
occurs around the northern end of the tunnel. (See P1. 9, B,)
Stock Creek’~ rises along Powell lMountain and flows south-
ward through the tunnel into Clinch River at Clinchport, sbout
3 miles below Natural Tunnel., The creek 1s about 16 miles
long, and its course may be separated into 2 portions of dis-
similar character. The upper two-thirds occupies a broad sub-
sequent valley which trends southwesterly toward Horton Summit
(Sunbright Post Office). A short distance above Horton Summit,
Stock Creek leaves this open valley to flow due south in a
much narrower valley that becomes gorge-like in the vicinity of
Natural Tunnel. The fall of the creek from a point near Horton
Summit to Clinch River is about 300 feet in a distance of about
6 miles., The tunnel is located at the eastern end of Purchase
Ridge, which separates the immediate drailnage of Clinch RKiver
from that of its chief local tributary, North Fork. The latter
joins the main‘stream in Tennessee, and its chief branch rises
in the viecinity of Duffield, which 1s about 3 miles southwest

of Horton Summit. Indeed, the valley occupied by the upper

part of Stock Creek and that occupied by the headwaters of North

Fork near Horton Summit are continuous, and only a low divide,
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sti1ll capped with stream gravels, separates the two basins.
(See Fig. 3.)

Natural Tunnel has been eroded in a serles of limestones
and dolomites. The tunnel itself is in the Copper Ridge forma-
tion of Ozarkian age (See pages 45=46); the cliffs above the
tunnel are composed of Nittany dolomite, which is of Canadian
ago. (See Pl. 8, B.) The rocks are essentially horizontal
at the tunnel snd in the cliffs above 1t, but miner faults and
some close folding are evident. The tunnel is located near
the southwestern end, and along the axis, of a broad shallow
syncline, calied the Rye Cove syncline. (See pages 61-62.)

The syncline 1s separated from adjacent structures by thrust
faults which strike southwesterly. Upper Stock Creek and North
Fork occupy a subsequent valley located along the trace of an
overthrust fault, (See paces 63-64.) Another fault crosses
Stéck Creek & short distance above its mouth.

The author has recently discussed the origin of Natural
Tunnel, and has compared its development with that of Natural

Bridge, Rockbridge County, Virginiagl/ He has suggested that

l. Woodward, Herbert P. Natural Bridge and Natural Tunnel,
Virginia: Jour. Geologys, vol. 44, pp. 604-616, 1936,

at the time of formation of the Valley-floor (Harrisburg)
peneplane, the headYwaters of Stock Creek did not flow directly
into Clinch River as at present, but followed the rather wide
open valley past Horton Summit to enter the basin of North

Fork of Clinch River. That this open valley still continues
from the Stock Creek to the North Fork basin is clear from the

present topography; that the present divide was formerly

— e —
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occupied by a stream is evinced by quantities of stream gravel and
fluvial debris on the valley floor southwest of Horton Summit. It
is a reasonable conclusion that the headwaters of Horth Eork once
extended nottheastward to include the upper portion of modern
Stock Creek. The lower portion of the course of Stock greek (below
Natural Tunnel) was occupiei by a small but vigorous tributary of
Clinch River proper, which descended rapidly from the eastern slope
of furchase Ridge to the master stream.

The floor of the upper valley, then occupied by the e-
longated HNorth fork, was at least 300 feet higher than the level
of Clinch Rivervat the north of the small tributary. This differ-
ence in elevation, together with a soluble bedrock, enabled some
of the upper drainaéZ:ZE:horter underground route to baselevel.
Possibly the water entered sinks thut led to previously existing
channels, or followed openings that had gradually been developed
during ﬁhe formation of the Valley-floor peneplane. Possibly new
channels were formed and enlarged. At any rate, it is suggested
that the upper portion of North Fork (now upper StocE Creek), be-
came diverted underground to emerge in the valley of the small
g}butary of Clinch River. @radually this transfer became more and
more complete, until the headwaters of North fork became entirely
diverted from thuit stream and engrafted to the smaller tributary
of Clinch River proper.

A similar explanation of the origin of the tunnel has

been proposed by Wrightu/,

1. Wright, Frank J.,The Newer Appalachian of the South (Part 2):
Denison Univ. Bull., Jour. oSci. Labe., vol. 31, pp. 129-130, 1936.
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CLIMATE

The climate of Scott County is temperate and pleas-
ant. In the northern portion, where the general elevation is
high, the winters are more severe than in the sheltered wvalleys
and lowlands Of.thﬁ southern and central belts., The mean an-
nual temperature is about 50° F., and the average annusl rain-
fall is about 50 inches. A dependeble growing season extends
from about April 25 to October 25. Gate City enjoys a mild

climaete with maximum summer temperastures that seldom exceed

100° F., and with winter extremes that rarely reach 0° F.
\

The mildest climate of the county 1s that of the belt south of

Clinch Mountain.
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SOIL AND VEGETATION

Like most portions of southwest Virginia, Scott
County 1s covered with a residual soill that has been derived
by weathéring from the underlying bedrock. Although a wide
range of soils is expectable in view of the variety of units

in the bedrock (gee Table 1), there are only a few main soil

~types in the county.

Much of the central portion of the county between
Clinch Mountain and Clinch River is covered with a limestone
soil that supports an excellent crop of bluegrass. Many vari-
etles of limestone, dolomite, and limy shale contribute to
this goil, which is commonly a red-clay loam that grades below
ground into a red clay. It is sticky when molst, but plows
readily and normally produces a solid bluegrass sod. It was
sufficiently thick and fertile in colonial days so as to attraét
the "long hunters" who first undertook its culture. The area
of its outcrop is a rolling, buf not mountainous, range that
supports a good stand of either timber or bluegrass; it is
easily adapted to the cultivation of corn, wheat, and oats.
(See P1l, 7,B)

Some of the underlying limestones produce large
quantities of chert, or light-colored flint, which resists
both erosion and decay. The accumulation of this material in
local areas so contaminates the soil as to hinder profitable
cultivation. Many portions of the slopes of Copper and Moc=-
casin ridges are covered with chert fragments to such an extent

that sections of the ridges have never been permanently cleared
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nor successfully cultivated. (See Pl, 11, B) The larger
number of cherty areas in Scott County, together with steeper
mountain have resulted in smgller areas of workable farm land
than in the neighboring Russell and Tazewell counties,

A limestone 801l also underlies southeastern Scott
County, south of Clinch Mountain and east of Holston River.

The bedrock of this portion of the county, although calcareous,
supplies a less productive soil than do the limestones of
central Scott County, and the soll is neither as fertile nor
as thick as the valley soils north of Clinch Mountein. It
also contains greater quantities of chert, and its outecrop is
more irregular and has steeper slopes than the limestone belts
to the north,

Shale soils, which are well distributed throughout
the couﬁty, occur along the northern slope of Clinch Mountain,
and in linear belts =long Moccasin, Copper, and Clinch rivers,
As many of the shales are calcareous, their soils are corres-
pondingly productive and support bluegrass or staple farm
crops where properly cared for, Much of the shale area, however,
although well adapted for range land, is too steep for profit-
able cultivation. (See P1l. 11, B) Most shale soil is red-
brown and of average depth; 1t commonly contains tiny splinters
of the bedrock from which it has been derived,

The black-shale soil of Poor Valley (Pl. &, A) which
ocecurs between Clinch and Pine mountains and in Hunter Valley,
is the poorest and least fertile of Scott County soils, It is
thin, loose, and sterile, and is frequently covered or inter-

mixed with sandstone boulders from the adjacent ridges. In



Plate 10

( near manuscript page 30 )

A, The Devonian shale lowland near Duffield. Notice the flat-
topped terraces of a former valley floor now preserved on the
central hill summits. (See pages 17,30 ,53 a5 77 .)

B. Cliffs of interbedded Cambrisn limestone and shale along the
southern bank of Clinch River near Clinchport. (See pages 39 43
M{"B .) ’
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flat bottoms, it gains fertility, but its outerops in Virginia
are almost invariable "poor" country.

The coal-bearing rocks (fe Fig. 7) of the northern
portion of the coﬁntry produce a sandy soll that is of little
aéricultural'value. It occurs on slopes that are commonly too
steep to permit profitable cultivation, and is deficient in
nutritive maeterial for plant growth. It does not favor the
growth of bluegrass and is readily subject to wash and gullying.
Too ambitious stripping of the meager timber has reduced many

square miles of its area to "submarginal" landl/ in which any

1. This term is used for land whereon the farmer's normal
efforts to maintain a living fell below the necessary margin
of successful profit,

type of soill cultivation is difficult and unprofitable., A
smaller belt of sandy soll is also found along Clinch and
Powell mountains and in the region south of Holston /River in
the extreme southeastern portion of the county.
Very little floodplain, or alluvial, soll occurs in
Scott €ounty. Small patches, however, alcng Clinch River
(Wae Pls, 16, A and 11, A), and the lower reaches of Moccasin
and Copper creeks ere Intensively cultivated. Floodplain soils
consist of river sediment spread over the valley floors during
times of high water. They are deep and rich, although of only
local extent, Several areas of excellent alluvial soil, or
"bottom landsy",occur in the flats between Duffield and Pat-
tonsville along North Fork of Clineh River (gwe Pl. 10, A),
and between Maness and Fairview on North Fork of Holston River.
Approximately one-fourth of Scott County consists of
cleared land upon which the original timber has been entirely

removed, and a large proportion of the remainder has been cut



Plate 11

( near manuscript page 31| )

A, The floodplain of Clineh River near the mouth of Cove Creek,
viewed from the location of a drilling well for oil., The bedrock
at this point is Cambrian shale. (See pages 30 «wi 9g ,)

B. The northern euge of lloccasin Kidge, 2 miles north of Snow-
flake, 'The farmer's plow has unwisely invaded the crest of this
rugged spur, for land of this type might better be kept in tim=-
ber. (See pages 10,20, 6 af, 31, ol 46 ,)
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over many times. Jhen the land was a hunting preserve, as in the days
of Donelson's Line (wae pages 6-7), it is likely that all of the
county, save isolated clearings in the valleys, was heavily timberede.
Chestnut, oak, hickory, maple, poplar, walnut, and hemlock were the
most common forest types,and they are still abundant in the second-
growth forests of today. Thickets of rhododendron and natural zlear-
ings of bluegrass were likewise present in the original vegetation.

As settlements increaded, the forest areas dwindled, and
crop farms and cattle ranges became more numerous. it is not clear
that this was everywhere a desirable change. Indeed, many cleared
slopes are too steep for profituble agriculture,and their soils have
been ravaged by ill-advised and unskilled cultivation. (See P1. 11,B.)
Such 1and, abandoned by the itinerant farmer--sometimes called a"three-
cropper" to indicate his speedy destruction of the soil--has gone back
to forest aguing and a scrag;ly growth of timber now struggles to mainé
tain a Yoothold where a sturdy forest formerly stood. Sub-marginal land
of this type, partially destroyed of its usefulness,is being slowly re-
novated.by jJudicial reforestrationyand carefuily controlled drainage
channels. Properly directed, such renovation may restore some of the a-
rea Lo the ucreage of useful l;nd. #“ot for a long time, however, will
the land regain its lost cover of so0il to such an extent that it can be
profitably tilled% for soil removal, unfortunately, can only be checked;
there is no speedy way of replacing the lost soil.

Profitable farming has been carried on in most parts of the
country, where, under adequate culture, natural soils have been enriched,
s0il erosion halted, and crop rotation practised. Corn,wheat,and oats,to-
gether with burly tobacco and potatoes, are the principal crops. Range
land with fine bluegrass pasturage has likewise been preserved.and main-

tained over large areas of the countye.
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GEOLOGY

GENERAL STATEMENT

Whereas the geographer is primarily concerned with the
surface of the earth and the phenomena that take place thereon,
the geologist deals with t he entire earth, its materials, struc-
ture, history, and its life, both present and past. Adequately
to deseribe the geology of an area, one muat understend the
| character, origin, and subdivisions of the bedrock, the various
structures which the rock formatlons assume, and the stages of
geologlic history during which both rocks and structures were
produced, The following paragraphs treat of these features under

® headingsg Rocks, Geologlc Structure, and Geologic History.
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ROCKS

General Statement

Almost all geographic features are intimately related to
the rock types which underlie the surface of the ground. Else-
where in the Appalachlan region, 1t is possible to separate the

bedrock into the three ma jor rock groups, sedimentary, igneoua,

and metamorphic. Metamorphic rocks, however, which result from

intense heat and pressure, are not known in Scott County, nor do
any iﬁéneOus rocks - which result from the solidification of molten
material - occur near the surface of the county, where all of the
exposed rocks are of sedimentary origin.

Sedimentary rocks include all those which were produced
by processes of weathering and eroslion and were deposited as sed-
iments. The common pfoducts of erosion, therefore, such as gravel,
sand, and mud, are the chief constituents Sf sedimentary rocks,

and from them are formed respectively conglomerate, sandstone,

and shale. Llmestone and dolomite, also classed as sedimentary

rocks, are composed respectively of calcium carbonate and impure
magnesium carbonate. Gradational varleties, such as limy shales,
shaly sandstones, and magnesiem limestones are equally as commm
as the 5 baslic sedimentary types.

Inasmuch as most sediments were originally deposited in
beds, or strata, sedimentary rocks are commonly stratified (Pl. 12,A4)
and a continous series of simlilar strata 1s known as a formatim.
The latter is the common unit for the detalled description of the
bedrock, and each formation is usually given a geographic name.
Thus, there is a recognizible series of mudrocké (Pl. 12,B) and

limestones which is well exposed near Mocecasin Gap. It is conven-

ient to call this series the Moccasin formation, even though it
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extends far north and south of Scott County. Indeed, wherever

i1t can be specifically ldentified, 1t is known by this name.

Many of these formations contain fossil shells or other indications
of the 1life that existed when the sediment was deposited. As the
fossils of each unit differ in some manner from those of other
units, it is possible to identify an unknown rock formation by
comparing its fossils with those of famlliar rocks. ' When the
fossils of many adjacent rock formations are studied, broad
relationships become apparent throughout various groups of forma-
tions; and these relatlonships, also manifest in the rock charac-
ters, indiecate that the related formatlons were more or less con-
tinuously deposited under approximately the same geographic and
environmental conditions. It is possible in this manner to estab-
lish a grouping of associated formations, and to characterize

the corresponding time periods of thelr deposition into eras,
periods, and epochs of earth history.

Al]l members of the exposed bedrock of .Scott County were
deposited in the Paleozolc era, which was a long portion of earth
history that came to an end with the formation of the Appalachian
Mountains. The era is subdivided into a number of smaller div-
isions, or periods, and all but the last or latest period of the
Paleozoic are locally represented by one or more rock formatlons.

In listing the rock formations of any region, it lis customary
to prepare a table in which the various units are arranged in
proper chronological order with the oldest at the bottom and the

top. Table 1, which follows, shows the thickness, geologlc name,

and age of each bedrock formation is listed. (Insert Table 1 here.)
As the units do not maintain the same thickness throughout all

parts of the county, the table shows the s uccession and thickness
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of the formations in 3 different portions of the area. Corres-
ponding map units are also indicated.

Figure 4 shows the ssme data arranged in columns in
which the thickness of the several formatilions are drawn approxi-
mately to scale. Table 2 shows a.rearrangement of the local
formations into the various rock types whose areas are delimited
on the accompanying rock map. (See Pl. 1.) ({Eiiiﬁﬁgffﬁijifﬁffid

The rocks of Scott County will be briefly described
(1) in terms of the various sedimentary types which occur within

the area, and (2) in terms of their geologic arrangement into

- rock formations and systems; the latter term represents all of

the units produced during a single period of geologic time.
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Types of Scott County Rocks

Sandstone

Sandstones are fragmental rocks made up of cemented
| grains of sandy. As most sand consists of tiny grains of quartz,
the most abundant constituent of any sandstone is guartz, although
mica, feldspar,and a few other minerals may also be present. The
grains of a sandstone are cemented together by silica or by some
form of iron oxide. The latter gives the weathered rock tints
of yellow or red; sandstones cemented by silica are commonly white
or gray and are superior in hardness to other types. Although it
is porous rock through which underground water can readily pass,
sandstone ies stubbornly resistant to both weathering and erosion
(Pls. 14 and 17, A), and its siliceous varieties commonly form
rideges of the first magnitude. The few fossils which occur in
sandstones are chiefly plant fragments in fresh-water sands, and
shells in marine sandstones. |

Quartz, the main constituent of sandstone, is an ex-
tremely hard mineral; hence, a piece of sandstone, if firmly held,
will scratch glass or steel. Although this simple test will readily
identify any sandstone, a granular or sugary texture is also an
distinguishing character. The familiar term "freestone" generally
refers to sandstone.

Plate

The outcrops of Scott County sandstones (§&@mRM 1) are
hilly, thinly covered with soil, and rarely cleared of timber. Their
areas can be cultivated only with great difficulty, and are constantly

subject to rain-wash and gullying. With the exception of a few beds
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on Clinch Hountain (Pl. 4, A) thaT supply glass and foundry sand Ypes
(pages 129-131), che local dandstones are not reserves of potential
ecomomic value.
Sandstone
A conglomerate is an extremely COurseAFontaining rounded

pebbles ind other frugment.l material whigh has not been reduced to
fine size. There is no essential distinction between a conglomerate
and a sandstone save in size of grain. Ho single formarcvion in the
county is wholly conglomeratid, althiugh individual beds in several
units are described as conglomerated. This rock type, like the sand-
stone, is resistant to erosion and produces rough country that seldom
supports a thick or productive s$il. Lhe rock of 5toneﬁnountain, and
certain of the ledges of both Powell and Ylinch mountains, show the

"pudiing-stone" texture of the true conglomerate.

(



Plate 12

( near manuscript page 3% )

A, Stratified magnesian limestone of the Copper Lidge formation
in the uglenita quarry near Clinchport. The flat layers, or

strata, of the rock are plainly showm. (Compare P1. 17,B .)
(See pages 33,48,59,70, et (327 )

B. Well-preserved mud cracks such as these in the iloccasin for-

mation near Speer lMerry clearly indicate the shallow-water origin
of some of the local rocks. (See pages 33,6 3& 4%, ,70 o 119 )
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shale

Fine erosional debris, such as clay, silt and mud,
consolidates under pressure to produce gshale. The result-
ing rock is invarisbly fine textured, soft, and easily split.
(See P1. 13, A.) Indeed,.it is the property of being cleav-
able or fissile, which commonly identifies a shale. Most
gshales are easily eroded and quickly disintegrete under the
attack of weathering. Their outerops, therefore, produce low
ground or form the slopes rather than the crests of hills. A
local exception occurs in the shales that follow the valley
of Clinch River. The belt of these shales is adjoined on
both sides by limestones which are more soluble than shales.
Hence the limestone belts have been lowered faster than the

shale outcrop which is covered with small rounded or conical

1

hills. (See Pl. 7, A.)

Shales occur in many colors, of which red, gray,
and black are the most common. Although less fossiliferous
than the local limestones most of the shales in Scott County
contain fossil shells or other remains of ancient life. All
locael shales are thin bedded andAslabby, and most are of ma-

o~

rine origin. Some show unmistakgable evidence of deposition

@

in shallow water where mud cracks (Pl. 12, B.}, ripple marks,

and rain prints could be preserved in soft sediments.
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Limestone

Limestone is a familiar sedimentery rock that 1s rich
in caleium carbonate or "lime". 'Gommonly it is a gray or blue-
gray rock which occurs in fairly massive beds. TIts surface 1s
discolored by weathering, and may be rounded or corroded by
solution. (See P1. 13, B.) Most limestone soils are red or red-
brown, and they are invariably more fertile than sandstone or
shale soils. The high calcium-carbonate composition (wWea Tables
6, 7, and 8) of all limestones renders them readily soluble by
underground water, and alds in their rapid erosion and weathering.
As a result, most limestone outcrops form low ground in which
sinks, caves, and abundant springs testify to an extensive under-
ground cireulation. (See P1. 8, B.) With admixture of clay,
limestones grade into calcerous shales that are soft, slabby, and
weather readily. Fossils, usually those of marine shells, are
common in many limestones. |

Although most limestones are gray and filne textured,
other colors and textures are not uncommon. Some limestones are
dark or black; others may be brown, and a few are red. Granular
textures characterize some limestones, while others may be so
coarsely crystalline as to warrént the name marble (wwa pages
127-128); still othe;s may show almost glassy surfaces. Flint or
gﬁg{i, which i1s a very hard non-crystalline form of quartz, occurs
in many of the local limestones where its presence interferes with
fhe normal fertility of limestone soll. Some of most fertile
afeas of the county occur upon limestone outcrops, where bluegrass

and farm crops alike find rich nourishment. (See Pl. 1.) Except
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where it underlies -steep hill slopes (Pl. 10, B), or where the
rock is unusually cherty, the local limestone outcrop may be
profitably cultivated..

Nearly all limestones in Scott County will furnish
agricultural lime 1if properly'burned. To verify the identifi-
cation of 1imest§ne, one may resort to a simple chemical test,
for a fresh limesﬁone surface will bubble gently, or effervesce,
when moistened with a drop oflhydrochloric acid (HC1l). The latter
may be obtained at a drug—store? and will not injure the skin; it
should not be used intefnally, nor put in contact With cloth which
it will ultimately corrode.

Scott County's limestones are valusble rocks. They now
supply material for road metal, cement, and building stone, and
the few quarries already opened indicate large reserves of usable
stone. The county is fortunate 1In containing so many belts of
this wvaluable mstérial. More detalled information about the

development and use of limestone occurs on pages 115-122.
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Dolomite

Dolomite superficially resembles limestone with which
it is commonly confused. It is a massive, light-colored cal-
careous rock that is soluble in underground water. Its chemical
composition, which 1s chiefly impure megnesium carbonate, differs
from that of a true limestone, although there are all gradations
from pure limestone (compcsed of calcium carbonate) to pure
dolomite (composed of calcium-magnesium carbonate). (See Tables
6 and 7.)

An important difference between limestone and dolomite
is the fact that the former can be burned to produce lime,
whereas it is difficult to "burn lime" from a dolomite. Lenses
of limestone occur in dolomitic formations, and magnesian lime-
stones approach the composition of dolbmites. Indeed, inter-
mediate varieties are more common than elther pure limestone
or pure dolomite.

The dolomites that occur in Scott County produce hilly
outcrops that commonly exhibit an abundance of irregular, Jjagged
boulders of chert or flint._(See P1. 1.) It is not yet known
whether the chert was an original constituent of the bedrock, or
whether it was produced during subsequent exposure and weathering.
Meny chert fragments are cavernous or are stained with iron
oxides. Occaslonally, cherty fragments of brown iron ore occur
on the dolomite outcrops. Although the presence of chert tends
to impair the fertility of dolomite solls, it does not deter the

successful use of the scll for pasturege.
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Rock Formations of Scott County

It is not sufficlent for the geologist to group the
elements of the bedrock solely on the basis of types of material;
he must also group them in terms of their age, fossil content,
and historical relationéhips. Such a consideration calls for
their description in true chronologic sequence, and it is cus-
tomary to describe‘rock.formations in the order of their deposi-
tion, the oldest first, and the youngest, last. (See Fig. 4,
and Tables 1 and 2)

All bedrock formations in Scott County belong to the

Paleozoic pgroup of rocks, and may be arranged as follows:

SYSTEM THICKNESS

( Pennsylvanian------ece-- 3,000 + feet

% Mississipplan-——wecee—-- 2,800 =
PALECZOIC g Devonian----—--—-- cme—= 700 - 2,000
a 5 S11Urian-~——em e mmm e e 550

E Ordoviclan-—w—memmmeaaax 3,000 =+

% Canadiane--—ce—ceceeaaao-x 1,200, 2

f Ozarkian--e—-—-=- ———————— 1,200 2

E Cambriane—e-c—ceccmma -~ 3,200 2

The names of these 8 rock systems are also the names of
the periods of the Paleozolec era during which the local rocks
were laid down as sediments, and the following paragraphs describe
the Individual formations contained In each system. No bed-
rock older than the Cambrian, nor younger than the Pennsylvanian,
1s now exposed 1in the county. Permian rocks, comprising the
latest Paleomgolc system, if ever present, are now removed by

erosion,
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Cambrian Rocks

The Cambriun system begins with the shaly Rome formation
(PL. 15, A) which crops out chiefly ip the central and western por=-
tions of the county. Its base is nowhere exposed, for a series of

(poqes 63-65),

major displacements, or faultsA has removed tue surfage outcrop of
the bottom of the system. In the region south of Copper R&dge, the
Rome formation is overlaid by the fonaker dolomitej; north of the
ridge, the “utledge limestone, Rogersville shale, and &~aryville lime-
stone replace the Honaker dolomite and overlie thefRome formation.
The thickness of the Honaker and its equivalent series is more than
1,000 feet. The top of the Qambrian is formed by the gray Nolichucky
shale with a thickness of about 500 feet. All of the gambrian shales
aré fossiliferous and contain many fragments of trilobites in their
thin limestone beds. ‘he topmost membek of the Nolichucky is a thin
series of interbedded limestones and dolomites that corresponds in

lithology and position to the daynardsville formation of the Tphorn

Hill section of Tennesseeyxl/,

I. Oder, €. R. L., Preliminary subdivision of the Xnox dolomite in
east Tennessee: Jour. Geology, vol. 42, pp. 475-76, 1934.

The several Cambrian shales, including the Nolichucky, Rog-
ersvillé, ind Rome formations, crop out.in various local belts. A
wide outcrop of Home shule extends ulong Clinch River from fussell
County to Clinchport (Pl. 10, B); parallel belts of the Nolichucky
and Rogersville shales flank Copper (PlL.7,A) and Moccasin ridges on
the north. Other belts occur (1) between Fairview and Dona; (2) along
the slopes of Newman Ridge; (3) in the belt of the River Xnobs; and
(4) in isolated areas along the Tennessee boundary east of Holston

River. 411 of these shales are characterized by interbedded limestones
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as well as by somewhat stiffer and more resistant shales than are
found in other local shaly units. The Cambrian shale outcrops are
marked by rows of conical knobs (Pl. 7, A) that form conspicuous
hills-~the River Xnobs--along Clinch River in western Scott Coun-
LY e

Although they are classified as magnesian limestones,
the laryville and Rutledge formations grade into, or are replaced
by the true dolomites of the Honaker formation. Their chief out-
erop is a long, narrow belt along Clinch River on the northern
slope of Copper Ridgej this outcrop also extends southwestward in-

to Tennessee. The two formations are separaged from one another and

‘from adjacent formations by intervening shales, and consist of

dark-colored, fine- textured dolomitic limestones. “ew, if any,
fossils may be found in them. Although their soil is fertile, it
is poorly located for cultivation (Pl. 10, B), and is best used

for pasturauge.
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Ozgrkian and Canadian Rocks

The topmost member of the “ambrian system--the Noli-
chocky shale--is overlain by a thick assemblage of dolomitic
rocks of Yzarkian and Yanadian age. This series includes the
Copper Ridge ind Chepultepec formations of the Ozarkian system,
and the Stonehenge, Nittany, and Bellefonte formations of the
Canadian system. The Copper Ridge (Pl. 12, A) and Nittany dolo=-
mites (Pl. 8, B) are the most wideupread, for the Stonehenge and
Chepultepec formations crop out only in a small area southeast
of “alker lMountain; the Bellefonte outcrop is also small. Out of
a total thickness of 2,200 feet for this calcareous assemblage,
the Bellefonte dolomite is the only member to possess potential
economic value, although all of the units produce a fertile and
productive soil under the proper topographic condition.

Thé areas of Copper, Moccasin, Chestnut, Purchase, and

’ Plate

Big ridges (BewP%. 1) are underlain by the impure cherty dolo-
mites of the Copper Ridge and Nittany formations which also crop
out in isolated belts elsewhere in the county. (8ee P1. 7, B,)
The dolomites are thick bedded, fine grained, and very dense;
most of them are gray to gray-black and, upon weathering, their
surfaces sssume a drab color in which a faint brownish hue is
apparent. A few of the light-colored rocks are coarsefgrained;
some are sugary. oScattered limestone beds are also present. Few
fossils occur in this series, slthough cross-sections of coiled
snull-like shells are occasionally visible on the smooth surface

of weathered dolomite ledges, while casts of similar shells oc-

cur sparingly in chert boulders. Thin brown-weathering sandy
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zones are also present, especiully in the Copper Ridge formation.

The pure dolomites of the Bellefonte formation occur in
the valleys of Copper and “occasin creeks, where they show a pink-
ish color, ure high in magnesium, and are largely free from chert.
The stone is attractive when fresh, and its polished surfaces ap-
proach the character of a marble. (See pages 127-128)As the form-
ation is not more than 400 feet thick, its outcrop is narrow, and
is adjacent to and parallel with the belts of impure cherty dolo-
mitese.

Dolomite soils are deep and commonly brownish red. They
are fertile and support a good stund of bluegrass, being respons-
ible for the large pasture areas of the county. (See Pl. 7, B.)
Excessive quantities of chert on the higher ridges locally render
the soil unsuited for cultivation, and steep slopes prevent prof-
itable agriculture. (See Pl. 11,B.) Elsewhere, dolomite land is as
desirable as true limestone ground.Ozarkian and Canadian roéks
contain an adequate supply of stone for ény type of rough con-
struction, and material for use us road netal is universally pres-
ent in the formations. Some of the puree beds, such as those of
the Bellefonte, have potentiasl value for decorative purposes. (See

pages 127-128.)
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Ordovician Rocks

‘ne Urdovician system is represented in Scott County by
8 separate formations, chierly shaly limestones,that intervene be-
tween the massive dolomites of the Canadian system and the rugged
Clinch sandstone of Silurian age. In ascending order above the Ca-
nadian dolomites are the Hurfreesbofo, Mosheim, Lenoir, Holston,
Ottosee, and Moccasin 1imestones’@nd the Martinsburg and Yuniata
shales. The total thickness of the VYrdovician system is more than
3,000 feet. (See Fig. 4.) Ordovician formations older than the
Martinsburg shale are absent in the region south of Clinch kount-
ain.

A few thin beds belonging th the ldurfreesboro limestone
immedistely overlie the Bellefonte dolomite, and are successively
overlain by the Mosheim, Lenoir, Holston, and ©ttosee limestones.
From these limestones of early Ordovician age, there is available
a considerable supply of valuuble limestone which constitutes an
important economic reserve of the county. ‘he limestones total
more than 700 feet in thickness, and are well exposed along Moc-
casin and “ittle Moccasin creeks., Distinctive fossils characterize
most of the beds.

Three adjacent formations, the Holston, “enoir, and Mos-
heim, should be classified as pure limestone. Their joint outcrop
forms two continuous belts that cross the southern portion of the
county. (See FPlate 1.) Yne belt, which follows the valley of Cop-
per Creek, crosses Clinch River at Speer Ferry, and continues in-
to Tennessee sbout 1 mile north of, uind parallel to, the river.

Another follows the valleys of Moccasin and Little -+occasin creeks;
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it passes beneath Gate City, continues toward Speer Ferry whence it
extends southwestward ubout 1 mile souta of Clinch River.(See Fig. 7.)
“The Holston formation contains the largest local volume
of pure limestone. (See Table 5.) Its coarsely crystalline gray or
brown beds are easy t.o identify, and have actual and potential eco-
nomic value. They have been opened in the large Marcem quarry(Pl. 18)
l mile west of Yate City where rock is extracted for many uses. A
thickness df at least 300 feet of lLiolston limestones occurs in Scott
County, and the formation overlies the black knobby Lenoir limestone
portions of which are also usable for lime and cement purposes. The
Mosheim limestone, consisting of about 50 feet of pure dove~colored
rodk, occurs below the Lenoir. All ti:ee formations, in view of
their use for lime, cement rock, and other purposes, form one of
Scobt County's most valuable naturaljresources.(See pages 115-122.)
The Moccasin znd Ottosee formations qualify as shaly
limestones. [heir main outcrop lies azalong the north foot of Clinch
Mountain (Pl. 4, A) near the Holston limestone. Ano.her belt crops
out near Copper “reek (Pl. 5, B) in central Scott County,and a
large oval outcrop occurs in Rye Cove north of Clinch River. Both
form.tions consist of interbedded shaly limestones .nd true shales,
with a joint thickness ranging from 560 to 600 feet. “ome of the
limy members of the Ottosee are high in calcium carbonate, and the
shaly rock is spitable for use as cement material. (See pages 119-
120) The Moccasin consists of an aggzregate of red and yellow mud-
rocks (Pl. 12, B) together with interbedded blue limestones, some
of the latter having potential value for cement. A good development

of the *occasin and overlying Martinsburg formations occurs on the
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northern slope of Clinch lountain where it occupies from 1,500 to
;POO feet of the local rock column.

The Martinsburg shule 1s somewhat more limy in Scott
County tnan in adjacent counties to the north uand east, but it is
less calcareous than in its exposures in Powell Valley to the west.
1%s QutcrOp on Clinch Mountain, a2lthough located on steep slopes,
has been cleared for farms and pasturese. The formation is more limy
near the base of the mountain tuun in the middle slope, where the
rock is largely a true shale. The upper beds become increasingly
sandy =8 the top of the mountain is approached. Although its out-
crop is narrow=--scarcely 1 mile in width--it supports a good stand
of bluegrass where cleared of timber. The formation abounds with
fossil shells of many kinds.

The top of the Ordovician system is formed by the Juniata
shale wBich consists chiefly of red sandstone and shale. The most
accessible exposures of Lhe formution occur along the road across
Clinch Mountuin from Fugates Hill in Bussell Vounty to Mendota in
Washington County, Kepair of this road in 1935 was being made from

red shale of nearby Juniata beds.
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Silurian Rocks

Local Piluri.n rocks, which overlie the Ordovician system
and occur below the Devonian system, include the Clinch sandstone,
Clinton formation, Wills “reek sandstone, and the Tonoloway lime-
stone in ascending orderey Their total maximum thickness is about
550 feet. (See fig. 4) ‘he Wills “reek and Tonoloway formation have
been recognized only in tne area north of Clinch River.

The crest of Clinch lountain (Pl. 4) is everywhere formed
by massive ledge8 of gray resistant sandstone from 75 to 100 feet
thick, known as the Clinch sandstone. Its gray-white lichen-covered
legges are familiar to anyome who has climbed the mountain. Broken
fragments of rhis rock lie along the slopes of the ridge, and
rounded boulders are common to every nearby stream bed. Near Silica
and Cassard ure great scars on the mountain-top which repfesent
quarries where the rock has been extracted for glass-sand. (See
pages 129-131) The crest of Powell Mountain, north of Pattonsville,
is also capped by Clinch sandstone.

The Clinton formation consists of red and brown sand-
stones interbedded with yellowish shales. It is exposed along the
southern slope of Powell and Clinch mountains, and is well devel-
oped nesr Stony Ridge in western Scott “ounty where it contains a
number of deep-refi to brick-red sandstones that resemble iron ores.
(See pages 101-102.) ifhese are conSpicﬁous near Ylag fond in the
gap between Sgndy Ridge and Powell *ountain, where the formation
produces a sandy soil that is unproductive because of its arenace-
ous character and hillsids position. The total thickness of the

Clinton formation is about 300 feet. *he Wills Creek sandstone and
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Tonoloway limestone are exposed along U. S. Highway 23 near the Lee
county-line, but do not appear to be ptesent &n the Clinch kountain
section. ‘he former is a brown-stained sugary sandstone; the latter

is & slabby gray limestone. Neither is of economic value.
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Devonian Rocks

The Yevonian system which overlies the Silurian rocks
includes 4 main members, which are, in ascending order, the Held-
erberg limestone, "Romney" and Brallier shales, and the Chemung
formation. The Helderberg limestone is comparatively thin, and is
rarely exposed. The Chemung formation, which is less than 10 feet
thick, has no distinctive topographic expression. Hence, most of
the urea of Devoniun rocks is formed by the outcrop of the "Rom-

ney" and Srallier shales,which reach a total thickness of more

‘thdn 2,000 feet south of Clinch “ountain, but are only 600 feet

thick north of Clinch “iver, where the "Romney" shale is probab-
ly absent. No Pevonian rocks occur between Clinch River and Clinch
Mountain where they have been cut out by faulting.

.An exposure of arenaceous Helderberg limestone @ccurs near
Horton Summit and along the valley of North rork of Clinch River.
The formation is aubsent or concealed in the Clinch ilountain belt,
and the limestone-chert phase of the Onondaga formation which is

present near liendota, Washington County‘l/;is absent in Scott

1. Butts, Charles, Jdeologic map of the Appalachian Valley of Vir-
zinia with explanatory text: Virginia Geol. Survey Bull. 42, pp.
30-31, 1933. )

County.'Tﬁe Helderberg limestone does not have potential use as a
commercial limestone. Its most conspicuous exposure is along U.S.
Highway 23 near Duffield and in the low hill southeast of Pattons-
ville. Sandy and clayey beds form common impurities in the rock,

which, however, is sufficiently calcargous to supply agricultural
kime for local use. cShales and thin interbedded sandstones compose

the "Romney" and Brallier formations of U€vonian age which crop out
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in the Fowell Mountain, roor Valley, and Holston Valley regions,
where they reach a total thickness of from 80U to 2,000 feet. The
shales are soft and thiﬂpeddeé, opoducing a sterile soil which
neither supports bluegrass nor adapts itself readily to cultivation.
They are somewhbat sandy .nd vary in color from yellow and red to
gray or black. As they are readily reduced by erosion and weath-
ering, their outcrops produce low ground. (See Pl. 10, Ae) Poor
Valley, situated between Clinch und Pine “puntains, owes its un-
productive soil and appropriate name to the barren outcrop of the
"Romney" shales. (See Pl. 6,A)

There are no useful economic materials tp be obtained in
the local Devonian rocks, although the "Romney“ and Brallier shuales
produce an excellent soft rock for the surfacing of country roads.

Both Devonian shules are sparingly¥ fossiliferous.
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Mississippion Rocks

Scott County contains & good exhibit of lississippian

rocg%éj which occur (1) southeast of Holston River, (2) ulong the

Y. Buttis, Churles, Oil and “as po-sibilities at Barly Yrove, Scobt
Countys Virginia “eol. Survey Bull. 27, pp. 5-17, 1927.

valley of Oppssum Creek, and (3) nezr Horton Summit. The system be-
gins with a2 black shale, named from Big oStone Gap, that is diffi-
cult to distinguish from the underlying Devonian shales. Indeed,
the Big Stone Gap shale may possibly belong to the Devonian se-
guence. 1t crops out in Hunter Valley and in the lowland between
Pattonsville and Duffield. (See Pl. 10, A.)

Immediately south of Clinch lMountain is a low but per=-
sistent ridge, known as Pine Mountu.in (Pls. 4,B and 6,A.) It
forms the northern wall of the valley of Opossum Creek west of
lloccasin Gap, and it is egually prominent east of lloccasin Gap,
where it separates the Hilton (Poor) and Holston valleys. {See
Pl. 6,A.) The ridge is produced by a series off sandstones and
sandy shales belonging to the Price formation of early Mississ=-
ippiun ageylts underlying rocks are reddish brown und their sup-
erior hardness to the nearby shales and limestones is responsib-
le for the ridge. Fragmentul fossils of plants and rare shells
may be found near Holston Bridge where U. S. Highway 58 passes
through the ridge. (See P1.4,B.) A small thickness of red shales,
known as the Maccrady shales, overlie the Price formation. The
latter is prominently exposed in the fowell Mountain region north
of Horton Summit where it attains z maximum thickness of more than

1,200 feet.



Plate 13

( near manuseript page 55 )

> .

A, A shaly portion of the Lee formation north of Dungannon. Note
the blocky sandstone at the top;of the cliff and the vertical
joints which produce the blocks. (See pages 3¢, §1-60,aF €9,)

B, Ledges of Cove Creek (iississippian) limestone along U.S.
Highway 58 east of Holston Bridge show a prominent rounded sur-
face and have a distinetive yellow-white color., (See pages 39

oS §5,)
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The Price-liaccrady formations are overlain by an impres-
sive series of limestones wnich includes, in ascending order, the
Jarsaw, St. Louis, Ste. Genevieve, and Glen pean-Cove Creek lime-
stones. A thin red sandstone, named from Fido, separates the Ste.
Genevieve und Cove Creek limestones in the vicinity of Holston Ri-
verywhere tine yellow-white beds of the latter are comspicuous a-
long U. S. Highway 58 near Cove Creek. (See P1.13,B.) The top of
the kississippian stﬁem is formed by the Pennington shale.

Al thouzh they are somewhat impure limestones, the St.
Louis and Warsaw formations contuin many beds ot good limestonee
They crop out (1) along Holston River, (2) in a belt immediately
south of Pine lMountain, and (3) in a curving celt north of Horton
Summit. E;cept for the prevalence of black chert which.impairs
cheir g:;;;; and soil, they could be classified as valuable lime-
stones. In total thickness, the St. Louis and Warsaw limestones
exceed 600 feet near Holston River, and re.ch <00 feet near Hort-
on Summit, where the Warsaw member appears to be absent. Both are
dark-colored, massive, thick-bedded rocks. ‘he overlying Ste. Gen-
evieve and Gasper formations are mach lighter in color and belong
td the category of shaly limestones. Their outcrops parallel those
of thge S5t. bomis-Yarsaw limestones which lie immediately north of
them. All four units consist of argillaceous limestoneé that are
inbepliedded with both massive pure limestone lenses and thin shaly
zones. All weather to the light, yellowish-white color that char-
acterizes the Mississippian exposures along U. S. Highway 58 in the
valley of Cove.Creek east of Holston Bridge. (See Pl. 13, B) Lace-

like fossils of bryozoa are common and fossil shells of other types
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are ulso present. These limestones reach a total thickness of at
least 3,000 feet in southeastern Scott County, and 1,000 feet
near Horton Summit. Their spil, although derived from limestones,
is much less fertile than other limestone and dolomite soils. The
topography of their outcrop is hilly and includes many sinks and
closed depressions. The Fido sandstone and Cove Creek limestone
are azbsent north of Clinch River, where the Glen Yean limestone,
thickness 350 feet, occupies the statigraphic horizon of the Cove
Creek formation.

| The Pennington shale, of late Mississippian age, is
widely distributed in the county. Much of southeastern Scott
County, south and eust of Holston River, is underlain by the Pen-
nington formation, whose sandy shales form the irregular country
between Sharps Branch and “ove Creek. Another belt crops out north
of Clinch River to form Stone Mountain and its linear continuation
north of Hunter Valley. The red Fido sandstone, valuable as a keye
bed to the structure of.the gas-bearing rocks in the southern
part of the county (@ee pages 96-98), is so thin--scarcely 50
feet in thickness--that it has little or no effect upon local

topography or soil. It is not present north of Clinch Hountain.



Plate 14

( near manuseript page 57 )

one of the massive conglomeratic szndstones of the Lee forma-
‘tion which is exposed al ong the country road near ths Stock Creek
coal mine. (See pages 36,57, awi8).)
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Pennsylvanian Rocks

| All of ucott County northvof Stone Mountain =und east
of North fork of Clinch River is underlain bj coal-bearing sand-
stones znd shales of PenﬁsyIVamian‘qge. (See fléte l.) Included
in this series ure the Norton and *ee formations which attain a
total thickness of about 2,100. feet. (See also pages 86-90)

'ne g::—bearing rocks form a monotonous repg#tition of
brown sandstones, soft yellowish shales, and thin seams of coul.
There are no limestones nor any calcareous beds associated with
the fragmental sediments, most common of which is a dirty-brown
sandstone composed of quartz grains with smaller amounts of mi-
ca and weathered feldspar. It disintegrates readily to form a
thin sandy soil that @s loose and poorly drained. The drab

shales which alternate with the s.ndstones are also easily ero=-

‘ded and weathered. (See PL, 13,A.) The coal beds (Rae pzges 87-

90) vary in thickness from paper-thin films of carconaceous ma-
terizl to workable seams that are more than 4 feet in thicknesse.
Few of the latter, however, occur in Scott County.

Some of tue sandstones are coarse, and a few are actu=~
ally conglomeracic. The Lee formation, lowest or earliest, of :
the coal-bearing rocks, contains at least 3 strong conglomerates
(PL. 14) one of which, known as the Bald Rock conglomerate (PL.
15,B), forms pieturesque walls of bare rock on Lictle Stony
Creek, 3 miles north of Dungannon.(See Pl. 17,A) The "Bee Rock",
a conglomerate nexr the tdp of the Lee formation, is well ex-
posed ilong Clinch River at the extreme northeastern corner of

the county. All of the conglomerates contain rounded quartz peb-



Plate 15

( near manuscript page 5% )

A, Polds in contorted lLiome shales near the head of Sinking Creek
above Adelphia. (See pages 43 e §59.)

B. Ledges of Bald koek conglomerate along Stony Creek, li miles
north of Dungannon. (See pages §7a 87.)
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bles and are dirty gray in color.

Many pl¢nt fossila occur in
Broken or shredded leaves, stems,
common in the sandstone beds, and

trunk of zan ancient tree is found

the coal rocks of Scott County.
and trunks of coal plants are
occasionally the flattened

in the shale beds above the

coal seams. Hossil shells are entirely absent in the series, and

the plant fossils indicate a fresh-water origin for the rocks.

The coal-bearing portion of Scott County (%ee Fig. 7)

is restricted to the Alleghany Plateau where, except for a dis-

turbed belt along the southern edge, the rocks are essentially

horizontal. (See Pl. 13,A.) A dendritic, or tree-like, drzinage

pattern characterizes the streams. Hilqslopes are steep, and the

land is largely wooded and uncleardd. Much of it is still inac-

cessible, even to automobile traffic.
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GEOLOGIC STRUCTURE

G8neral Statement

The geologist is keenly interested in the structures
assumed by the bedrock, for they indicate the direction whieh a
rock stratum will extend below ground, as well as revealing phas-
es of geologic history that are not otherwise recorged. To the
layman, however, the strugtures of the bedrock ate much less ob-
vious than topographic features, and even the terms by which
these structures are described are relatively unfamiliar.

Ag originally deposited, all sedimentary rocks were
once horizontal. (See Pls.l2,A and 13,A.) Possibly they had a
slight original inclination, or dip, but it must have been very

gentle. In the long eras that have elapsed since their formation,

" however, many of the beds have been subjected to various disturb-

ing processes that have obliterated their former horizontality,
and have developed more complicated sfructures, chief of which
are folds und faults.

A fold is a flexure in which ﬁhe bedrock has buckled
into an arch or crest, known as an anticline, or has been de-

pressed into a basin or trough, known as a syncline. (See P1l.15,A)
N

“ome of these folds are sufficiently small to be visible in a :
hand specimen of rock; others,which involve akeus several miles
in width, can only be detected by examining the inclination of
many beds over a wide region. Both anticlines and synclines are
produced by compression and indicate a local shortening of the
earth's crust. As they are structures possessed by the bedrock,
whereas hills and valleys are the work of erosional processes, it

does not necessarily follow that an anticline is a mountain and

a syncline, a valley. Indeed, the reverse is not an uncommon feat-
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ure, for the topmost beds of an antie®ine are often subjected to
more rapid erosion than are the beds in the trough of nearby syn-
¢cline. Throughout mbst of the Appalachian region, anticlines and
synclines follow one another in = series of wave-like folds which
extends northeastward in the Valley and Ridge province.

Faults are fractures of the bedrock along which movement
has displaced one rock mass with respect to another. They may be
produced directly by gravity, which causes one block to slip down-
ward in reference to another, or they may result from compression

which causes one rock mass to be thrust upward upon an adjacent

block. All of the known faults in Scott County are thrust faults,

having resulted from the same compression which produced the local
folds. No normal, or gravity, faults are present. The outcrop of
the edge of the faulted or overthrust mass is known as the frace
of the fault, and marks the geographic lime of dislocation. From

this outerop, the fault plarde ,or fracture surface, dips underground,

sloping beneath the overthrust mass and above the over-ridden block.
'he planes of all Scott County faults dip at moderate angles toward
the south or southeast,for the pressure by which they were formed
wz8 directed from the southeast.

liany of the local rocks exhibit joints. (See Pl. 13,A)
‘ne latter are cracks or fissures which do not involve any diffet-
entiak movement of the rocks on either side. Commonly the joints
are tight or seualed; in some calcareous rocks, they may become en-
larged by underground solution. There is little or no cleavage in

any of the local rocks.
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Folds

The main structure of Scott County is dominated by sev-
eral large synclines; there are few, if any, important anticlinese.
As a result of the faulting, or slicing, which followed the pro-
duction of the folds, many of the synclines were partially obliter-
ated, and do not exhibit simple fold structures. Masses of over=-
thrust rocks still conceal the southeastern limbs of most of the
synclines. (See Fig. 6.)

The most importan® syncline occupies tne area southeast
of Copper Creek. As its main axis passes through Greendale in

Washington County, it is known as the Greendale syncline. (See

Fig. 5.) Throughout this fold, the rocks dip toward the southeast
at'angles whigh are steep north of Clinch Mountain, but which be-
come more nearly horizontil neur Holston Rivef, and are relative=-
ly flat along the axis of the fold. The oldest exposed rocks in
the-structure are those of the Rome formation, above which occurs
a complete sequence of strata up to, and including, the Penning-
ton shale which crops out near Lucille and along Timbertree Creek.
The fold encloses the mass of Clinch Mountain (Pl. 6,A.), and its
southeastern margin has been fragtured and over-ridden by the
Saltville faultblock. (See pages 63-64.)

ceveral smaller folds complicate the southeastern port-
ion of the Greendale syncline, where a small anticline domes the

L/
otherwise flat rocks near Rarly Grove.ﬂ#&his anticline is the

l. Butts, Charles, 0il and gas possibilities at Early Grove,
Scott County, Virginia: Virginia @eol. Survey Bull. 27, 1927,

most favorable structure for the occurrence of o0il in the coun-
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try, although two test wells have not yet located an oil reser-
voir. (See also pages 96-99.)

d
The Copper Ridge syncline, which qurlies Copper Ridge

is similar to, but smaller than, the Greendale syncline, from
which it is separated by an overthrust fault that Bas obliterated
its southeastern limb. A third structure, called the Rye Cove
syncliney dominastes the area of Chestnut and Purchase ridges; its
axis passes through Rye Cove. It is broken at the north by the
trace of the St. Faul (or Hunter Valley) fault.

Southwest of North Fork of €linch River, Fowell “ount-
ain is developed upon the southeastern limb of a structure that

is known as Powell Mountain anticline. (See pages 89-90.) Although

the main axis of this fold lies in Lee County, a small vortion of
its southern limb extends into Scott “ounty to form the area oc-
cupied by Fowell Mountain and Stony Ridge.

In Stone liountain, the bedrock has been tilted on edge,
but to the north where it is neurly horizontal, it has not been
disturbed from its original'position. (See P1. 13,A,) This level
structure is responsible for the Alleghany L"lat.ea.l.l which corres-
ponds in extent with the area of flat-lying rocks.

The prevailing dip of the bedrock in Scott County is'to-
ward the southeast at angles waich vary from 902 to 0°. ‘he
strike, or linear extension, of the rock belts is northeasterly,
except in the area between Gate City and Speer Ferry, where the

strike is nearly due east.
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Faults

Four prominent faults cross Scott County. (See Fig. 5.)
Eafh is a great displacement, in which an overthrust block above
the fracture has been forced nortnwestward upon bedrock below the
fracture. Some of these displacemencs indicate movement along earth
blocks of considerable length, for their trace may be followed for
several nundred miles through Tennessee and Virginia. They were
formed by the same process that produced the various synclines
and, indeed, may have developed from intervening anticlines that
were crushed beyond the breuking point.

The southernmost fracture, knowm as the Saltville

fault E/ (fo Fig. 6.), enters the county southwest of Cassard

l. Stevenson,J«J., Notes on the geological structure of Tazewell,
Russell, Wise, Smythe, ind “ashington counties in Virginia: Amer.
Phile. Soce Proce., vol. 22, pp. 114-161, 1885.

and follows an eastward course to pass into thhington county
south of ®arly Grove. Along this displacement, Ozarkian and Can-
sdian limestones .nd dolomites have been tarust upon the Missis-
sippian rocks that occupy the ixis of the Greendale syncline.

The Copper Creek fault 1/, whose outcrop follows the

valley of Copper Creek, has obliterated the southern limb of the
Copper Creek syncline. ‘long its trace, the Rome and Honaker for-
mation of the “reendale synclinal belt have been thrust upon the

Moccasin and Ottosee formations of the Copper Creek structure.

The trace of the Clinchport fault E/ roughly follows

2. Bytts, “harles, Geologic map of the Appalachian Valley of Virg-
inia with explanatory text: Vigginia Geol. Survey Bull. 42,map,l1933.
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64 .
the valleys of North Fork of Clinch River and Clinch River propere.
Along this fault, the Rome formation of the Copper Creek block has
been displacéd so as to overlap the main axis of the Cove Creek
synclinal block. The latter, in turn, is overthrust along the St.

Paul E/(or Hunter Valley)E/ fault upon folded Devonian and Missis-

1. Butts, Charles, ops cite,loc. cit. (page 63.)

2. Stevenson,J. J., op. cit.,loc. cit. (page 63.)

gippian rocks of the Ffowell Mountain anticline and the flat-lying
coal series of the Alleghany Plateau area. (See Fig. 8.)

A8 a result o§ these four displacements, the structural
elements of the bedrock of 3cott “Younty resemble those of a series
of overlapping shingles in which each shingle corresponds to one
of the overthrust blocks. The shingles, or faulﬁPlocks, are all
inclined toward the southeast, and each block partially, but not
wholly, covers the underlying block which rises toward the north
to overlap part of the next adjacent b;ock. Lgach individual block,
however, unlike the shingles, is internally folded and disturbed,
and the entire series nas been more or less irregularly erodede.
(See Fig. 6.)

An excellent indication of the magnitude of rock fault-
ing occurs .lomg the. country road which crosses Timbertree 8reek
4 miles east of Lucille, and 2 miles north of Tennesseé. %he road
leads southward from U. S. Highway 58 through a rugged area of
Penninzton shale which extends to the tragse of the ©gltville faulte.
About half a mile north of ¥imbertree Creek, there is a small is-

land of dolomite which caps a hill sammit entirely surrounded by
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shale. ‘he dolomite rests unconformably upon the shale, and is com-
pletely isolated from other dolomite outcrops. It is impossible to
explain this structure except to assume that the island of dolo-
mite was originally part of the forward edge of the bSaltville ov-
erthrust bhokk, the rest of which was removed by the erosion

since the thrusting. With the removal of the thinner portions of the
overthrust block, the fault trace has been worn back (i. e. south-
ward) to its present position, leaving an uneroded remnant of dol-
omité wholly isolated frow its parent block. The island of dolo-
mite covers only a few acres of hilltop, and is completely sur-
rounded’by the limy blue-gray shales of the Mississippian system.
Unless the observer is familiar with tae normal sequence of these
rocks, he will fail to recognize that the dolomite, which normal-
ly occurs 10,000 feet below the shale,has been faulted to its pres-

ent peculiar positiong E/.

1. Campbell, M.R., U.S. Geol. Survey Geol. Atlas, Bristol folio
(No. 59), map, 1899.

Inasmiach as ull folds and faults are bedrock struct-
ures, they .ate best observed by irreguiarities of dip and by var-
iations in the normal succession of strata. Although all major
faults have been indicated in Figure 5, they are difficult to de-
tect in tne field, and are more conspicuous on a geologic map
which indicates the outcrop of each geologic formation. &xcept for
their significance in revealing the geologic history of the re-
gion, and for their effect in governing the outcrops of the bed-
rock formations, folds and fuults have mainly scientific import-

ancee.
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GEOLOGIC HISTORY

General Stateuent

Political history is a matter of written or spoken re-
cord. Geologic history, whigh is far more ancient, is the story
of earth development during the periods before human history be-
gan. lts records lie in the rocks of the earth's surface, and in
the features of the topography. The methods of deciphering human
and geologic history are somewhat similar, for both call for the
study of ancient records that may not be wholly complete. Geolo-
gic history, however, differs from human history in the magnitude
of time involved. Whereas human records are but a few thousand
years old, geologic records are tens and even hundreds of mill-
ions of years old. It is necessary to appreciate the immensity
of the past before one can visualize the sequence of geologic e-
vents. Indeed, it is necessary to learn a new chronology, for
the familiar divisional units of modern time# are inadequute to
express even a simple statement of geologic history.

The scientist has devised a time scale for use in de-
scribing the vastness of geologic time. For its major divisions,
he uses the term era to designate a time-duration of several hun-
dred million years in which a single cycle or sequence of events
is the dominant feature. #ach era is separated into_periods that
represent units of time in which similar processes are in opera-
tion, and in which distinct stages of inorganic or biologic evo-
lution can be identified. ln similar manner, each period is sub-
divided into still smaller units, known as epochs.

I'he known history of Scott County may be traced through

3 great eras of geologic time,--the Paleozoic era of ancient time,
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the Megozoic era of medieval time, and the Cenozoic era of modern
time. he first of these eras, the Faleozoic, saw the production
of the bedrock; it was a long—:::-of sedimentation and rock form-
~ation brought to a close by the uplift and crumpling of the ances-
tral Appalachian mountains. The liesozoic era was a time when the a-
gencies of erdsion were actively engaged in reducing the elevation
of the newly{formed mountains, and when the major elements of the
drainage and landscape were in the process of their initial forma-
tion. The Cenozoic, most recent of all geologic eras, was the time
when the details of the present scenery were produceds it has not
yet @ome to an end, for modern time is a phase of the Cenozoic era.
1t is convenient to divide the geologic history of Scott
County into & sections which do nbt precisely correspond to the ma-
jor eras of earth history. The first portion of local geologic hise
tory extends from the Cambrian through the Mississippian periods of

the Paleozoic eraj it may be described as the Era of Rock Formatione.

The second division includes the Pennsylvanian and Fermian periods

of the Paleozoic era, und may be described as the Eya of liountain

Formation.The third and final division includes both the lesozoic
and Cenozoic eras of Zeologic history and may be called the Era 68

Land Sculptuge. This three-fold treatment has tae advantage of em-

phasizing the stages of the geologic evolution of the region with-
out introducing many of the technical problems involved in a s#:ict
adherence to the true geologic chronologye.

It should be noted that the 3 divisions of local geologic
history deal with widely differing durations of thme. the era of
rock formation lasted for approximately 300 million yeazrs; the for-
mation of the ancestral Appalachians inveélved approximately 80 mil-

which g0 llowred” e {lavation of

lion yearsyi the era of sculpture séaeeAthe mountains were—frst—gk-

exatet has lasted for more than 200 million yearss
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Th% Zra of Rock Formation

(Pre~- Fennsylvanian History)

At the beginning of the Cambriun period, the general ge-
ography of eastern North America was ®astly difderent from that of
today. 'he area of Secott County, now well inland, was then covered
with sea water, for it was located in the south-central portion of
a long strait, or sea-way, that occupied the present site of the

Appalachian Mountains. This sea-way, known as the Appaluchian geo-

syngline,stretched southward from the St. Lawkence region toward
the Gulf of Mexico and separated the main portion of the continent
from a long narrow borderland whibh lay between the open Atlantic
Ocean ahd the geosyncline. The latter was narrow at the north, but
widened teward the south. Ocean water entered from the north, but
a8 the basin was comparatively shallow, the water wadew was prob-
ably never more th4n.600 feet in depth.

The eastern borderland has been called Appalachia. It was

a long narrow rugged land with a mountainous axis from which rivers
descended abruptly to the geosyncline on the west and to the Atlan-
tic on the east. The products of its active erosion were carried in-

to both basins.

'he mainland of the continent, which lay west of the geosyne

cline, was & broad flat land with a few mountains and with wide mate
ure rivers thut meandered upon its level surface. lts eastern marg-
in and central portions were occasionally submerged beneath sea wa=-
ter that spread westward from the geosyncline or advanced eastward
from some more westerly source., From time to time a shallow inter-
ior sea occupied the central .nd southern portions orf the mainland,

flooding the areas of present Tennessee and “entucky and connecting
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the Appalachiun geosynecline with a similar western strait that oc-
cupied the Rocky Mountain region. Marine life of many kinds flour-
ished in the quiet waters of the central seaj and an absence of,
coarde clastic debris permitted the accumulation of limy mud that
was widely distributed us the temporury sea épread from place to
place. Scott County then lay near the central portion of the southe
crn part of the geosyncline. When the latter was connected with the
interior sea, a broad expanse of mari;gi:;tended westward to the
lississippi basin. When the rivers of western Appalachia spread
their sands and muds into the geosyncline, the local area lay in
the path of the accumulating debris.

There began to develop, then, in Cambrian time, = blanket
of sediment upon the floor of the basin in what is now southwestern
Virginia. Some of the material came from the erosion of Appalachia,
which contributed coarse sand, gravel, silt,and mud; some of the
materizl was lime mud that was spread eastward as the interior sea
widened and invaded the present region. Thus, the growing succession
of sediments contuined sand, mud, lime, apd their gradational vari-
eties.

Tne.earliest deposits, which were coarse sands and silts,
2lthough probably present in Scott County, are now wholly concealed
from view. ‘rom their exposure in nearby areas along the Blue Ridge
however, it is possible to infer their local presence. s the high-
lands of Appalachia grew lower under the vigorous attack of erosion,
the character of sediments changed from cowurse clastic debris to
muds and silts. The latter, now conséliédeted into shales and thin

sandstones, comprise the Rome formation which is the oldest member
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of the exposed bedkock in Scott County. Gradually the supply of
muds and silts diminished, while limy deposits spread eastward
from the interior sea to form the interbedded shales and limestones
that overlie the Rome formation (Rutledge limestone, Rogersville
shule, Maryville dolomite, and Nolichucky shale). The production
of these beds occupied the final stage @f Cambrian historye.

A long period of limestone deposition ensued, and the
thick Ozukkian and Canadian calcareous beds (Pl. 12,A and 8,B.)
which are produgts of this deposition, testify to an almost com-
plete absence of gravel, sand or mud in the waters of the geo-

Yemporary

syncline. Tpis absence is best explained by thekreduction of Ap-

palachia to a low land from which little or no coarse rock de-

bris was being transported by the streams. Although most of the

that they were deposited as limestones, and have suffered their
alteration into dolomites during subsequent time. The marine life
of the time, if adequately represented by Ozarkian and anadian
{ossils, consisted mainly of thick-shelled animals, many of which
were sea-snails.,

The Ordoviciun period opened with continued limestone
deposition, and in its early epochs several beds of extremely pure
limestone (Mosheim,Holston, Ottosee) accumulated. Gradually the
waters became more muddy, probably as a result.of the réYelevation
of Appalachia, and the deposits of mid-Ordovician time imclude
dark shales which alternate with thin impure limestones.(See Pl
12,B.) In late Ordovician, the volume of land-derived sediment
was greatly increased, as is igicated by the prevalenge of sandy
shales and sandstones in the uppermost Ordovician rocks (Martins-

burg and Juniata shales). The life of Qrdovician seus had greatly
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expanded with the result that fodsil shells and other organic re=-
mains are common to most Ordovician sedimentse

The rejuvenation of streams on Appalachia was responsib-
le for the production of coarse clastic sediments in the early
portion of the Siluriun period when the sands, gravels, and silts
of the Clinch, Clinton, and "ills creek formations were deposited.
During at least one epoch of tne Silurian the erosion of Appalach-
ia laid barc rocks that were rich in iron minerals, for the Clint-
on formution contains several zohes of sediments in which the
iron content approaches that of true iron ore. The close of the
Silurian and the beginning of the Yevonian period were accomplished
without essential break in the deposition of thin lime muds which
followed the clasbic sedimentation of mid- Silurian times. These
limestones (Tonoloway-Helderberg) testify to a temporarty absence
of land-derived materials in the sediments of the geosynclinal
tract,

Middle zund late Devonian epocks saw a shoaling of the
area of Paleozoic Scott County. A succession of shales and shaly
sandstones ("Romney®, Brullier, Chemung, Big Stone Gap) accumula-
ted as components of broad alluvial floodplaind that spread west-
ward ffom the newly rising Appalachia. Ripple marks, rain prints,
and rill markings, now preserved in some of these beds, give evid-
ence of the shuillowness @f the water in which they were depositedes
Partially carbonized fragments of leuved and other plant frugments
indicate the sprezd of vegetation on the land.

The period of alluvial sedimentation gave way in early His-

sissippian time to the deposition of coarser products of more vig-
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orous erosion (Price-focono formations), possibly indicating a

" third major uplift of the borderland Appalachia. As in the pre-

vious epochs of its uplift, the borderland wu.s quickly lowered by
erosion, for a succession of impure limestones (Warsaw, St. Louis,
Ste. Genevieve, Gasper, Glen Dean-Cove Creek) was laid down in ei-
ther an expanded or a deepened geosyncline which was then receiv-
ing little terrigenous material. The deposition of these lime-
stones occurred 4.t a time when the seas abounded in life of many
types, and nearly all Hississippian limestones contain fossil re-
mains of a varied fauna. At the close of the ﬁississippian, a
thick sequence of sands and muds (Pennington shale) covered the
limestones .nd brought an end to the marine deposits laid down in
the Appalachian’geosyncline.

Abundant fossils, in the form of éhells, fragﬁents of
corals, snd bits of plants, testify to the progressive development
of life throughout the entire era of rock formation. Indeed, the
fossils are the best identifying characters of the many rock lay-
ers, for certain of the Cambrian shales closely resemble Mississ-
ippian shales, while other similarities tend to give a unity to
the entire sequence of early and middle Paleozoic sediments.

At first glance, the picture which has been drawn seems
to be comparatively simple, if unfamiliar. Upon more careful
study, however, several curious features appear. 9n the first
place, the erosion of Appalachia and the deposition of the eroded
material in the geosyncline contiued without interruption for near-
ly one-third of a billion yeurs, which is < lon: time, even in geo-

logic chronology. Indeed, it is much longer than should have been
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necessary completely to plane down the borderland and fill the geo-
syncline. Yet near 4@ the end of the iississippian, the mountains
of Appalachia were scarcely lower than they had been during the
Cambrian period, and the geosyncline was still occupied by sever-
al hundred feet of ocean water.

Adequately to explain these anomalies, it is necessary
to invoke sympathetic movements of blocks of the earth's surface.
If the borderland of Appalaghia was periodically re?glevated while
it was being eroded, the relative height of the mouhtains would be
unchanged. Similarly, if the floor of the geosyncline gradually
sénk under an increasing load of sediment, the basin would persist
as a settling ground fof more sediment. Both of these hypotheses
seem necessary to account for the knoun facts, and it is concluded
by the geologist thut the long-continued surface transfer of mat-
erial from Appualachia to the geosyncline was counterbalanced by
the gradual uplift of the lightened area, and by the persistent
subsidence of the overloaded basin.

| Under any nypothesis, however, it is difficult to see
how the processes of erosion, dedimentation, and counterbalancing
could continue indefinitely, and it is logical to expect the long
era ®#f rock formation to be replaced by a time of more violent or
dynamic events, an exﬁectation which is realized in a survey of the

events of late Paleozoic time.
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WA Era of Hountain Formation

(Late Paleozoic History)

With the beginning of the Pennsylvanian period, a new
era in the geologic history of Scott County began. As there are
no lbcal limestones of later age than Mississippian, the inter-
ior sea must have been completely withdrawn from this region at
the close of the Mississippian period. The “ennsylvanian system
is composed almost wholly of sandstones and sandy shales that
were spread westward in the form of broad alluvial fans across
the shallowing geosyncline. ?he eastern margin of the contin-
ental interior was submerged to form vast swamps in which coal
plants grew in abundance, while their partially decayed remains
supplied the material that ultimately developed into beds of
coal. It is probable that the strand-line was more unstable
than ever before, and that its oscillation alternately flooded
the swamps and drained them of water. The increasing volume of
alluvial material drove the sea from the geosyncline, and with
its final withdrawal, the area of Scott County assumed the ine
land position that it has henceforth retained.

A growing instability of the land, the final withdrawe
al cf the sea, and the filling of the geosyncline attended the
close of the earlier cycle of earth history. Possibly the elas-
ticity of the earth's crust has been overtaxed; possibly the ma-
terial beneath the geosyncline h.ud been too greatly compressed.
At any rate, events of an entirely different nature began to oc-
cur, the first of which involved a tremendous lateral compres-

sion of the sediments recently lzaid down in the geosyncline. Graf-
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ually the rocks ovegan to yield to this pressure, at first by
arching into wave~like folds,and later by great shearing or slid-
ing movements. The formerly horizontal strata became folded into
anticlines and synclines,gome of which were compressed far be-
yond the breaking point. 'he sealevel position slowly gave way as
the area gradually became elevated, und the folds began to arch
intb lofty ridges--the first or ancestral Appalachian Mountains.
The geosyncline was utterly destroyed, giving place to the newly
formed mountains which rose above the continental mainiand. Yhe
borderland of Appalachia disappeared as an isolated land mass

and formed a rugged piedmont stretching eastward from the new

mountain range to the Atlantic. 4s a result of these changes,

the geography of eastern Paleozoic North America was almost COthh¢¢SB

changed during the "Appalachian Revolution®.

It must not be supposed thst the changes were accomp-
lished suddenly. The Pennsylvanian and Permian periods represent
a lapse of nearly 80,000,000 years, and the Appalachian revolu-
tion was in progress throughout both periods. Although the chan-
ges were revolutionary, they had none of the suddenness of a vi-
olent catastrophe but rather progressed quietly and slowly, the
folds inching upward and the faulqblocks imperceptibly moving
forward during a long period of time. Had man been in existence
2t the time, it is probable that he would have failed to detect
the tiny movements that were ultimately responsible for the pro-
digious changes.

Whatever the cause of tne revolution, its results seem
to have relieved the previous instability, for when the Paleozoic
era came to its close, the era of mountain uplift was at an end

and the earth's surface was again stablee.
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W fra of Land Sculpture

(Post-Paleozoic History)

One of the effects of the Appalachian Revolution was to
elevate the entire Appalachian belt high above sealevel and to
expose it to the processes of erosion gnd weathering. Indeed,the
erosional attagk may have begun as soon as the first folds were

gstarted, and proceeded apace with the subsequent stages of the
mountain-making. |

A time of vigorous erosion was inaugurated which con-
tinued throughout the entire Mesozoic exe. Gradually the height
of the mountains was reduced until the belt of the ancestiral Ap-
palachians was brought down to a nearly smooth surface, not far
above the level of the streams. (See pages 15-17.) Such a per-
iod of erosion could only proceed under quiescent earth condi-
tions and the uplift that had previously characterizedy or ac-
compahiedﬁ the erosion of Appalachia, was entirely absent. Broad
mature rivers carried away the products of erosion toward the
Atlantic Ocean where they spread the debris along the shore to
build a fringing cocastal plain. Probuably the great diatance which
¥he material was c%rried prevented such dynamic changes as had
resulted from tﬁ;:g;grburdening of the nearby Appalachian geosyn-
cline. Nevertheless, there was a mild uplift that followed the
production of the erosion surface; but this time, the uplift was
accomplished without lateral disturbance, and merely involved a
gradual increase in wlevation with only minor tilting and warp-
ing.

One complete cycle of erosion was terminated by the up-

1ift and a new cycle was begun. Rivers that had developed meand-
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eriﬁg courses on the level ground of the peneplane now found them-
selves high above sealevel, where, with increased currents,they
were forced again into activity.

A new drainage pattern was developed and a second ser-
ies of ridges and valleys begalh to emerge in the area of the form
mer mountains. The previously deveXoped erosion surface had bev-
elled both hard and soft rock belts wulike, but the new erosion
was directed primarily at the belts of weaker rocks where streams
could sink their valleys more readily. Long parallel ri@gés began
to mark the outcrop of hard rock belts, and the hills grew rela-
tively higher as the intervening belts of weaker rocks were deep-
ened by erosion. A second range, the present Appalachian mount-
ains, was in the process of development.

The Mesozoic era closed while the erosion was still in
progress, and the scenery grew.more and more bold throughout the
Tertiary period of the Cenozoic era. For a time, the elevation of
the land seems to have been haited, whilé the streams took op-
portunity to broaden, rather than deepen, their valleys. Fhis
temporary diversion was terminated by further uplift, and the
rivers again renewed their incision and sculpture of the lande.
Indéed, it is unlikelgtg;osion has ever been completely halted
from the late Crejaceous period to the present time.

The uplift and accompanying erosion have so completely
destroyed the 0ld peneplane that it is now difficult to identify
its remnants; yet the crests of the higher ridges show flat tops
that are probably relics of the Upland level. (See pages 15-17.)

Bven the benches or terraces now known as the ¥alley-floor lev-



Plate 16

( near manuseript page T8 )

A, Pertile "bottom" land occurs along some portions of Clinch
River, as in this view near Dungannon. (See page 30,)

B. Steep valleys tributary to Clinch khiver, as in the above
view near Hill Station, indicate considerable active erosion
since the #Valley-floor level™ (represented on the tops of the
hills) was produced. (See pages 17,78, o5 70 )
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els which were formed during the temporary halt in uplift have
been largely destroyed by the very stream that produced them
(%@ Pl. 10,A.), for the ptesent rivers have sunk their valleys

from 200 to 400 feet below the Valley-floor level. (See Pl. 16,B.)

The land is still in an era of sculpture, and one may
actually observe the processes of erosion attavking the mount-
aing of Scott County. (See Pls. 4,B and 5,A.) The present stage
of scenic development can scarcely be described as the ultimate
end of the erosioh cycle already initiated; rather, it must be
interpreted as a phase of the ever-changing evolution of the

earthe
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MINER.L RESOURCES

GENER AL STATEMENT

In order to qualify as a mineral reserve, a rock or
mineral deposit must meet certain standards of quality, quantity
and accessibility. In order tb qualify as a material of actual
value, it must further meet the réquirements of the present mar-
ket, selling price, competition, and many other economic factors
before it can be profitably extracted. For tne first group of
requisites, the geologist is able to make useful examination; it
is the economist who must consider the other factors.

The following pages dezl with the geologic relationgjof
potential mineral resources in Scott County. These deposits are
described, so far as possible, in terms of their actual guality
and quantipy, and some suggestions are given as to their accesse
ibility. It should be clearly understood, however, that attract-
ive geologic conditions do not necessarily insure successful
mineral development, «nd a careful survey of many economic fac-
tors should precede any attempt to develop mineral resources, any -
*where, and at any time.

The only mineral operations now active in the county
are the mining of coal and thé quarrying of limestone. (See Figse
7 and 9.) Both are successful, but both can be more fully devel-
oped. As transportation facilities increase, more and more of
the county's coal can be utilized, and it is to be hoped that the
large reserves of coal may ultimately be made more useful than at
present. (See Table 3.) Additional quarrying of stone for lime

and cement purposes need not await more adequate means of dis-
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tribution, for the present transportation facilities are excel-
leht. Indeed, at no other point in southwest Virginia can one
find purer limestone in as favorable quantity and under more ac-
cessible conditions. It would seem as if the variable elements

of cost of development, demand, selling price, and financial sup-
port are the only uncertain factors in its successful operation.
Glass or "silica" sand is in the same category, for ample sup-
plies in ready access to rail transportation await profitable
exploitation. Stone for building or construction use, water pow-
er, and supplies of water for domestic use are all available when,
as, and if they are needed,

It is probable that the county can supply satisfactory
raw material to a brick or tile manufacturer, and that its supply
of material for this purpose merits development. It is not im-
possible that the Early Grove anticline will furnish commercial
quantities of natural gas, but it id definitely undesirable to
support the financing of further drilling operations without some
attempt to utilize the gas obtained, and without adequate geolo=-
gic advice as to location, number, and depth of wells drilled.

Eventually, as the known supplies of iron, manganese,
1ead)@nd zinc of other regions become exhausted, it may be prof-
itable to work the meager supplies of these metals in Scott
County, but such a day seems far in the futuree The land-owner
can buy or sell property containing ores of these metals with
complete assurunce thut they should ndt add to the present buy-
ing or selling prices. Ultim.tely they may give a premium to the
land; now, they do note.

The geologist can confidently predict failure to attend

any search for gold, silver, or copper in Scott County, and he is
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MINERAL PRODUCTION OF SCOTT COUNTY

Mineral ,[Perior? of Years Quantity Value
Short tons
< 1
Coal 1918-1933 776,234 $1,952,917
S:’lnd B.I’ld. (s} i z o) Q kgl Q 1
eravel 19211933 419,872 a71,990
Limestone 1924-1933 157,869 187,306
Lime H—_1919—1955 (to August) 2,987,634 *
Qllal"tz, or 5.1933 oA 1R
"silioa"’sand 192 1 [} | ’1:’750 STy 1
Manganese )
Zine ) Small production, no available statistics
Iron )

# volume of raw stone quarried for cement

(se= @4—3:.. I20-123)

l. Data {/W,f«Lw dbk(..._ \/f\r‘g'lnia_ ge.olm{(wQ Su.-v-uf
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very reluctant to admit much chance of obtaining oil. Unless the
Barly Grove anticline--already tested by two deep wells--holds a
supply of oil at greater deﬁths than those now reached by the
drill, his reluctance turns to utter unwillingness to predict
possible success for any local oil venture.

It is highly probable that the materials listed above
condtitute the county's most valuable mineral resources, and that
few other materials have any potential value. One can only hope
that the normzl development of the county will permit the suc-
cessful operation of the materials known to be present, and that
if the geologist has made errors of judgment, they are in the di-
rection of understatement rather than overestimation of the pos-
8ible resourcese.

Table 3, which follows, shows the mineral production

b E N z

of Scott County in resent years. (Insert Table 3 here).
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FUELS

General Statement

Coal, o0il, and gas constitute the 3 natural fuels ob-
tainable from the rocks of the earth. All are of original organ-
ic origin. Coal is an accumulation of the woody fibers of plants
pressed flat, hardened, and chemically changed through long ages
of interment in the rocks of the earth. The coal plants were of
terrestrial origin and grew in swamps where their partially de-
composed remains accumulated beneath a layer of quiet or stagnant
water. 9il and gas are of somewhat uncertain origin, although it
is clear that they have resulted from organic material of some
kind, possibly from the decomposition of marine plants. Commonly
it is thought that black shales furnish the souree of o0il and gas
in most of the known fields.

Although the 3 fuels are closely associated in origin,
there aire certain inherent differences in the rocks in which they
occur. Coal always occurs in terrestrial, or land-derived, rocks
and it is not present in any strata older than the Mississippian
system. 01l is always found in marine sediments but not iﬁ those
of geologic systems earlier than Ordovician. Gas may occur in ei-
ther continental or marine rocks; it is not kXnown to occur in
pre- Cambrian rocks but is found in many types of younger sedi-
ments. 0il is rarely found without gas, but gas may occur with-
out economically dmportant quuantities of oil., Although oil, gas,
and coal may ocecur in the same field, they are never found in the

same individual stratum. AFersistent relationship has been found
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between the occurrence of 0il and the character of coal in adja-

. oceasionally
cent areas of the Appalachian region. Whereas 0il is efssersiraisiy
present in fields where coal has a fixed-carbon content thak is
less than 60 percent, it is amost never found in any field where
thefgirbon content is more than 63 percent. This relationship may
g;“:onfidently used to determine the possibilities of o&l produc-
tion in regions where coal can be tested.,

Scott County contains . a small area of coal-bearing
rocks and is a minor producer of coal. Gas has been rpported from
the_Davis Elking Well No. 1, near Early Grove, and may occur in
quantity sufficient for commercial expdoitation. The search for
0il has been unsuccessful, ;nd it is unlikely that it will be
found anywhere in the county,.despite the fact thut Scott County
contains the most faborable location for its accumulation that is
known in southwest Virginia.

Coal
General Statement

All of the coal-bearing rocks of -Scott County lie north
of Clihch River. (See Fig. 7.) The local field is bounded at the
south by Stone Mountain and at the west by Powell Mountain. It
nerges with the coal field of Wise County at the horth and ex-~
tends into Russell County at the east. It contains apprdximately
75 square miles, or 14 percent of the area of tﬁe county. Tpe
drainage of the entire field is carried by Clinch River.

The field may be sepurated into three main districts;
(1) f%e western district, including the basins of Stock and Cove

Creeks; (2) a central district,including the basin of Stony

Creek; and (3) an eastern district, in the basins of McGhee, Dry,
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and Little Stony creeks. Elevations in the coal districts range
from 1,250 to.4,000 feet above sealevel.

A recent bulletin (No. 24) of the Virginia Geological
Survey entitled "The geology and mineral resources of Wise County
and the coal-bearing portion of Scott County, Virginia," by J.
Brian Eby and others, gives a thorough description of the local
coal-bearing rocksy and the characteristics of the field in gen-
eral. The present writer has made free use of the data from this
eérlier bulletin to which the reader is referred for additional
information relating to the local field.

Development

Although coal has long been known to occur in nérthern
Scott County, the more abundant and more accessible supplies in
Wise and Russell counties attracted the attention of early opera-
tors who made little attempt to develop the local field. From 1890
to 1910, a few ambitious operators prospected some of the more
accessible seams ip this county, with the result that a number
of wagon, or truck, mines were opened. lipst of these mines were
small private enterprises, but several larger mines were started,
including the Hagan mine on McGhee Creek, and the J.S.T. mine on
Little Stony Creek, 1 mile north of Clinch Ajver. (See Pl. 17,A.)
The latter has been the chikef shipping mine, for it has rail con-
nections with the Clinchfield Railway at Stony, 2 miles above
Dungannon. Several large-scule truck mines are now active, in-
cluding the.operations of the Cove Creek Coal Company, Inc.,1l

mile north of Mabe.
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The Scott County coal field is relatively inaccessible.
Clinch River, which is followed by the Clinchfield Railway,
bounds the field at the extreme east but swings southward away
from the field in the central and western part of the county.
The river forms a natural barrier to intercourse from central
Seott County northward, and the linear ridge of Stone 4ountain
forms a further obstruction to travel; Powell Mountain bounds
the field on the north. There are two roads that cross the field
--State Hignway 72 which extends northward from Dungannon, and
State Highway 73 which leads northward from Fort Blackmore. Ex-
cept along tnese roads, neither of which is macadamized within
the county, automobile travel is still difficult, and many of
the deeper hollows can be reached only on foot or on horsebacke
Only the mines in the lower valley of Little Stony Creek have
rail access to their markets; hence, the products of zll other
mines must be distributed by truck. lany truck mines distribute
coal to such asdjacent communities as Gate City, Bristol, and
Kingsport.

#o8t of the mines are drift mines, in which there is a
hortzontal main entry from which other openings, or "rooms", are
driven laterally. Pillars of coal, which are left to support the
roof, may be ultimately removed when the seam is"robbed out", or
the mine is abandoned. Because of steep dips at the J. S. T.
mine, the rooms are driven one above another up the rise of the
seam from a main horizontal entry. (See P1.17,A.) There are no
mines in which the entry is vertical, and there are few slope

mines with an inclined entry.
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liine water ia not a serious problem in the field, for
most entries can be so located as to permit accumulating water
to escape naturally by gr.uvity flow. In the larger workings
forced air currents insure a steady supply of clean air and
there is little gas in any of the docal mines. liules or ponies
haul the coal cars in most operations, although where electric-
ity is available, there are locomotives. lluch of the local coal
is mined by hand, and among the smaller workings it is not un-
common to find operations where the entire mining, transporting,
and loading of coal into a truck are the work of a single miner.
lhe coal is commonly distributed as "run-of-the-mine® lump coal
without previous sorting or sizing.

Character

Kost of Scott County's coul are hard, clean, and even-
ly jointed. They are known as "block coals" and, when properly
mined, reuch the car in fairly large lumps. Tphe coal is chiefly
of good bituminous rank, although some cannel coal is also pres-
ent. (See Table 4.) 1t is reported that tests of cannel coal
from licGhee Creek indicate a possible yield of 56.5 gallons of
distillate per ton, an amount which exceeds the normal yield of
the best cannel coals of the Appalachian area. Unfortunately,
the local bed is too thin to warrant the establishment of a re-
duction plant. Coal mined from the Egan seam on Stock Creek be-
comes slightly greenish after 14 hours' exposure to the air, a
property that serves to identify the product of the Stock Creek
Coal Company.

The average of several proximate analyses of coal (see
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also Table 4.) from Scott County E/ is as follows:

l. Eby, J. Brian and others, Geology and mineral resources of
Jise County and the coal-bearing portion of Scott County, Virg-
inia: Virginia Geol. ~urvey Bull. 24, p. 503, 1923,

MoilStUreecessesesnses 29
Volatile matitereceeeedR.7
Fixed carbONeeessessehBed
.A.Sh.....l.'0000..00.011.99
Sulphur-..............l.ll
Be Te Useoees.12,890 units

(Insert Table 4 here)
Coal-bearing Rocks

Although tne Norton formation has a small outcrop in
Bgott County, all of the workable coal beds occur in the Lee
formation at the base of the Pemnsylvanian system. (See Fig. 8.)
This formation, which is about 1,600 feet thiek, is a series of
sandstones and shuiles containing several thin coal seams. The
Lee formation contadns 3 tnick, massive sandstone or conglomerate
members (Pl.1l4), which occur at top, bottom, and ne.r the middle
of the unit. The uppermost bed, which is known as the "Bee Rock",
is a massive conglomerate ranging from 95 to 120 fect thick that
forms overhanging crags along the north 'slope of Powell, Stone,
and Little Stony mountains. The middle conglomerate, known as the
"Bald Rock" is about 200 feet thick (PL. 15, B.) and the basal un=
named conglomerate is more than 250 feet thigk. All 3 beds contain
hurdyx clean quartz graiins, with pure vein-quartz pebbles that are
well rounded. The intervening beds consist of shale, sandy shale,
and tuin coal seams. Along the southern edge of the field, the Lee
formation has been folded und is steeply inclined) (o Fig. 6;)3

elsewhere it is essentially horizontal. (See Pl. 13,A.)
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A few outliers of Norton formatioh occur in the coal
field, but are too thin or carry too little coal to be of econom=-
ic importance. A few scattered and unimportant beds of bony coal
occur locally in the Pennington shgle below the Lee.

Several coul seums occur in the Lee formation between
the Bald and Bee Rock conglomerates. The Starns seam, immediately
a2bove the Bald Rock, and the Burtons Ford seam immediately below
the Bald Rock are the most important beds. The Milner and Duncan
seams of the Stony Creek basin, and the Tacus and Egan seams of

the Stock Creex basin lie above the Bald Rock conglomerate.

Burtons Ford Seam-- The Burtons rford coal seam is the most import-
ant and persistent coal bed in Scott County. It underlies the
massive Bald Rock conglomerate (Pl. 17,A.), and is about 500 feet
above the base of the Lee formation. It crops out at many locali-
ties in thevupturned rocks along the edge 6f.the field with a
thickness which ranges from 30 inches on Stock Creek to more than
90 inches on Little Stony Creek. For the most part it contains
excellent bituminous coal. On McGhee Creek, however, where it is
about 48 inches thick, it-dontains 2 benches of cannel coal, 2
benches of impure coal, and a bench of mixed bituminous and can-
nel coal. It is named from Burtons Ford on Clinch River, 2 miles
below St. Paul, VWise County; and 1s well exposed along Clinch Riv-
er and in the basins of licGhee, Dry, and Little Stony creeks. In
earlier repérts this seam was erroneously thought to occur in the
Pennington shule.

Starns Seam-- The Starns seam which occurs immediaitely above the

Bald Rock conglomerate ranges from <4 to 30 inches in thickness
and is well exposed on Stock “Yreek, north of labe. Other expos-
ures occur on Stony Creek and on Donald Branch, a tributary of

Mountain Forke.



p

89

Milner-Tacus Seam-- The ililner coal, which occurs on Stony “reek

about 150 feet above the Starns bed, has an average thickness of
less than 2 feet. It crops out on Mountain Fork, where it was op-
ened about 30 ye.irs ago to supply fuel for engines on a lumber
tramway. Although it is ne.rly 65 inches thick in the original
Milner mine, it is clear that this abnormal thickness can not be
expected elsewhere.

It is thought tnut the Tacus seum, which is 4 feet thick
on Stock Creek, is the equiv;lent of the Milner, as both occupy
the same stratigraphic position in the Lee formation - from 150 to
200 feet above the Starns seam. The Tacus coal is well exposed 2
miles north of Mabe, where its thickness ranges from 24 to 4< ine
ches.

Bgan-Duncan Seam-- The Duncuin coal crops out along on Stony Creek

near the mouth of Coalpit Branch, where its thickness is about 24
inches; It occurs about 70 feet above the Milner coal, or about
220 feet above the Bald Rock conglomerate. frobably it is egquival-
ent to the Egan seam of the Stock Creek basin. The latter is one
of the best beds of the Stock Creek area, und has been opened at
severzl polnts. It is 58 inches thick at mines 2 miles north of

lMabe.

Other Seams-- Several thin coal beds have been reported above the

Duncan-Egan seam in the upper portion of the Lee formation. One of
these coals, with a re?orted thickness of 24 inches, has been pro-
spected north of llabe, where it occurs 90 feet above the Egan
seam. Several other coals are reported from the area of the heud-
waters of the Little Stony Creek, but none is known to be persist-

ent, nor of thickness comparable to the described horizons.
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otructure

Ixcept for an outcrop of Burtons Yord coal, which stznds
at high angles in the J.S.T. mine on Little Stony Creek (Pl. 17,4),
all of the coul beds of Scott County are gently inclined. Although
the main axis of the Powell Mountain anticline lies in Lee and
Jise counties, the local field is dominated by this structure to-
ward which 4ll coal rocks gradually rise. The southeastern edge of
the field is marked by a sharp upturn in the coal-bearing rocks
produced by movement along the 3t. Paul or Hunter Valley fault.
(See pages 63-64, Stone Mountain, which terminates the field on
the southeast is formed by resistant beds of the Lee and Fenning-
ton formations which are overturned throughout a belt that aver-
ages half a mile in width. All of the field is a rugged district
with steep, narrow valleys .nd precipitous slopes. (See Pl. 16,B.)
It has been thoroughly dissected, and forms the "Alleghany front"
of the plateau province. (See puge 14.)

Chief Coal-producing Districts

Western District-- The western coal field of Scott County occupies

the basin of Stock Creek and lies akong the eastern flank of Powell

mountain; it also includes the drainuge basin of Cove Creek. i/ The

- ——

l. Eby, J. Brian and others, op.cit., ppe 471-489,

exposed lower portion of the Lee formation dips southeastward at
an aver.ge inclination of about 4%, s5ix or eight couls have been
prospected by drilling which has revealed the general thickness of
the aviilable beds. The Burtons Fofd bed, thickness 30 inches, the
Starns coal, thickness 30 inches, cthe Tacus se.m, thickness 30 to

48 inches, and the Lgan coal, tnickness 40 to 58 inches are .11l



e —

9l.

present. These coals are usually clean, hard, and well jointed.
Tnhere has been considerable surface prospecting but little commer-
cial mining.

‘wo oper.tions were active in 1935. The Stock Creek
Coal Company is oper.ting a mine on the right-hand tributary of
Stock Creek, 1 mile north of labe. ‘he mine has a hard sandstone
flbdor and follows the Egan seam which is about 42 inches thick.
Twenty men were engaged in actuil mining, and the total product-
ion for August 1935 was reported to be 300 tons. Although the
coal is of good quality, it is high in ash und sulphur. Coual from
this mine cain be readily recognized, for a distinct greenish
color develops on its surface after it has been exposed to the
atmosphere for 10 to 14 hours. The se-am dips gently to the south-
east toward Stone lountain.

The Cove Creek Coal Company, with a force of zbout 20
men, is operating a mine on the east side of Cove Creek, 2 miles
north of Stanleytown. . new tipple was erected in 1935 at the
mine entry which is about 400 feet above creek level. The coal
lies below the Hgan bed and is probably the Tacus seam; its
thickness is reported to hold an average of 50 inches,

Both mines farnish coal which is distributed by truck
to local communities; but as the roads to the mines are in poor
repair, the difficulties of transportation are considerable. Rail
facilities would be improved by construction of & short spur-line
to comnect Stock Creek with the Southern Railway at Sunbright
(Horton Summit). The addition of this line, although desirable,

is not at present warranted by the known resources of the basin,
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for there are only 2 coals of tunickness sufficient to deserve
operation, and both are of less importahce thun the seams on
Stony Creek in the central district.

Central District-- The central portion of the Scott County coal-

field lies along the basin of Stony Creek where the bedrock dips

gently toward the southeastg E{ Many of the headwaters of Stony

1. Bby, J. Brian and others, ope cit,, pp. 471-489.

Creek rise in deep isolated ravines to which access is difficult
at present because of the many waterfalls prodﬁced by the sand-
stones of the upper Lee formatione. The Starns seam, thickness 30
to 48 inches, and the lilner coal, thickness 18 to 20 inches,
are the chief avail.ble horizons. A mine, opened by the Stony
Creek Lumber Company near the mouth of lountain Fork, was form-
erly operated in the Starns coals; the Milner mine, once operat-
ed on Mountain Fork, utilized the Milner seam. Various prospect
trenches show other thin coal beds, und both major seams are ex~-
poéed along the hillslopes and in road cuts.

Some attempt has been made to utilize the coals of
this district, which is traversed by State Highway 73 from Fort
Blackmore to Norton. The prospecting, however, has reveazled lit-
tle workable coal, and the difficulties of transportation have
so far prevented any extensive development. ~ few truck mines op-
erate occasion.lly from this district, but there has been little
commercial development. The coals of the central region are too
thin for present profit.ble mining and until more satisfactory
transportation facilities are available, they will probably fail

“to receive further development.
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Eastern District--The eastern district includes the basins of lcGhee,

Dry, and Little Stony creeks where most of the bedrock dips gently to-

ward the south and east(l[A zone of overthrusting along the southeast-
1., by, J. Brian and others, op.cit.,pp.471-489.
ern edge of the field cont.ins dips which range from 409 to 60Y N.

Shaep overturning of Lee sandstones has brought to the surface valuable
coals that would be otherwise inaccessible in this district.One of
these coals is the Burtond Ford seam which crops out ne..r the high ledg-
€s of Bald Rock conglomerate that jut across Little Stony Creek,2%
miles northeast of Dungannon,({SeePl.17,A.)

The Burtons Ford seam is the principal co«l horizon of the district,
It has an average thigkness of 4 to 6 feect and contains a parting which
varies from several inches to 1 foot in thickness.The bed is a layer of
excellent bhtuminous coal on Little Stony Creek,but changes in character
to a mixed cannel and bituminous cozal on McGhee Creek.There are a few
seums in the upper puart of the Lee,but mone can be considered to have
potential value at present.

The J«5.T+ mine is located on the east side of Stony Creek a-
bout 1 mile'above Clinch River.The main entry of the mine is driven in-
to the Burtons Ford seam,which dips N.20°E. at ungles that range fgom
36° to 40°.Numerous rooms have been opened along the rise of the seam
which varies in thickness from 58 to 90 inches but holds an average
thickness of about 60 to 65 inches.The coal crops out on both sides of
the creek immedi.tely beneath (south of} a towering wall of Bald Rock
conglomerate that ®s more than 60 feet thick.(See P1.17,A) Operations
have been undertzken on both sides of the creek ut vardous levels.This
seam is also exposed alopyg Clinch River at Miller Yard,near Bangor,and
on both sides of the basin of Little Stony Creek.A narrow-gauge tram
connec.s the workings near the J.5.T7. mine with the Clinchfield Rail-
way at Stony,and State Highway 72 follows the lower part of the creek
valley from Dungannon to Coeburnygin Wise County.The Hagan mine on ic-

Ghee Creek follows the Burtons Ford seam,which has a total thickness of
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about 48 inches and is chiefly composed of cannel coal.several aband-

oned pits 1 mile north of the mouth of Dry Creek also exhibit the Burt-
ons Ford seam with a thickness of .bout 5 feet.

The eastern district is more accessible by rail and road than the
central and western portions of the local field,and its chief bed,the
Buftons Ford seam,has a proven thickness that cannot be duplicated else=~
where ir. the county.For these reasons this district is likely to prove
the most valuable,despite its present small development.

Future Development
It has been estimated that a total of 1,600,000,000 tons of coal

are contained in 90,000 acres of Scott County«i/It is unlikely,nowever,

l. Eby,J.Brian .nd others, op., cit., pe D03,

that as much as one-third of thms amount can ever be recovered even
with intensive operation.It is also probable that the number of access-
ible seams more than 30 inches thick are so few us to bring the total
volume of awvailable coal to a still smaller’ figure.lt is finally proba=
ble that the present inaccessibility of the coal districts will not be
immedi.tely relieved.

Jhen all of these items are considered,and additional factors of
(l)competition from adjacent fields,(2)distance from available markets,
and(3)general overproduction of bifuminoug coal are ulso reviewed,it is
4t once apparent that the immediate prospects for additional cozl opeta-
tions are not promising.Coal &s undoubtedly present in minable quantity,
but it is difficult to foresee its practical exploitation on a larger
scale for some time to come.LOcal operution of small mines will probab-
ly continue to be profitable,but large-scale development can scarcely be
anticipated under present--or ewven moderately favorable future--circum-
stencese. It is likely that other natural materials will continue to out=-

rank coal among the county's most valuable mineral reserves.
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0il and gas

sver since o0il and gas were discovered in the adjacent
states of West Virginia and Kentucky, they have been eugerly sought
in Virginia, where mueh prospecting has been attempted, and many
wells have been drilled. Thus far, however, these attempts have met
with failure, although Scott County contauins c¢he only producing nat-
ural-gas well in the State.

The natural occurrence of either o0il or gas depends upon
(1) the presence of favorable bedrock structures, and (2) the degree
of metamorphism, or .lteration, which the rocks have undergone. It
has long been known that both 0il and gas tend to escape froﬁ what-
ever porous rocks they occur in. If the rocks are fractured, both
will reach the surface and disappear; if the rocks are tight or non-
porous, they may become trapped below ground and thereby prevented
from immediste escape. The crest of an anticline of impervious rocks
forms =n ideal structure to trap either gas or 0il; hence a prospect-
ive operator searches for z«n anticline in the bedrock of & possible
oil-producing are., and drills his well as near to the crest of thne
arch as possible.

Although a favorable structure may be present, it is no
gucrantee of the presence of either oil or gas. It has been found
for example, that accumulations of oil rarely, if ever, occur in
commercial quuntity where the fixed-carbon content of nearby coal

o
beds (computed on an ash-free and m&sture—free basis) is above 60

percent, *t is further known that crushed or fractured rocks have

probably permitted the escape of any previously existing accumula-
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tions of either o0il or gas. To expect o0il, therefore, one must dis-
cover a locality (1) where there is a favorable anticlinal structure,
(2) where the fixed-carbbn content oéu;::acoal beds is less than 60
percent, and (3) where neither faulting nor close folding have dis-
turbed the rocks. There must a}so be a source for the oil or gas, a
porous reservoir in which it can accumulate, and an impervious lay=
er capping the ahticline.

There -re only two portions of Scott County in which there
are even remote possibilities of finding oil. One is the coal field
north of Stone Mountain and east of Powell Mountain; the other is the
area of Mississippian limestones southeast of Holston River adjoine
ing Washington County. Although the coal zield is located on the
flank of Powell Mpuntain anticline, the axis of the arch lies in
Wise County, und the structural relation& indicate that if oil or
gas are present, they will be found north, rather than south, of
the county line. A well known as the "Nettle Patch™ was recently
drilled near Clear Creek School, 3 miles northwest of High Knob.

The slight flow of gas which was encountered at a depth of 2,153
feet was of insufficient volume to encourage further>exploitation.
The failure to find 0il could have been predicted, for the coal of
the Wise and Scott county field has a fixed-carbon content of more
than 63 percent, which is an amount incompatible with the nearby
presence of oil.

However, the fixed-carbon rati6 does not limit the occur-
rence of gas, and it is possible thut further drilling along the ax-
is of the Powell Mountain anticline might be rewarded. Properly to

follow the crest of the structure, however, the wells should be lo-
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cated in Wise County, and it can not be recommended to drill for gas
in the Scott County portion of the field.

Somewhut different conditions occur in the southeastern
corner of the county where nearly horizontal beds of Mississippian
age underlie the region between Fido and farly Grove. A small oval
anticlihe is outlined by the outcrop of the red Fido sandstone.(See
Plate 1l.) The axis of this fold extends northeastward, and the
rocks dip at angles of about 10° in all directions away from the
crest of the structure. Several porous sandstones with intervening
impervious rocks occur between the surfuce of the ground and a
depth of 3,500 feet, and the nearby black Devonian shales ("Romney")
might indicate a possible source for either gas or oil.

Dr. Charles Butts E/ indicated the presence of this anti-

l. Butts,Charles,04l and gas possibilities at Harly Grove, Scott
County, Virginia: Virginia Geol. Survey Bull. 27, pp. 1-18, 1927.

cline in 1927, and described the fewtures which were favorable and
unfavorable for the occurrence of 0il. Acting upon this information
the Davis Elkins operwtions drilled a well near Early Grove in 1931l.
The well was sunk on the farm of Earl Ridgeway and reached a depth
of 3,613 feet. Gas was encountered at depth of 3,210 feet and again
at a depth of 3,253 feet, but no more gas, nor any oil, was en-
countered. Very little accurate information has been released about
this well. It is reported that the open flow from the 2 gas horize
ons amounted to more than 1 million cubic feet every 24 hours, and
that there was a rock pressure of 1,500 pounds to the square inche.
Although the well was immediately capped, a small volume of gas

was piped for domestic use in the home of lr. Ridgeway, who has

the distinction of being the only person to use Virginiaﬁ natural
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gas in his home. The well was reopened in 1934 but after some mech-
anical difficulties was recapped and is still (1935) sealed.

In August 1935, a second well was started by the same
company on the farm of J.A. and C.B. Hunsucker, a third of a mile
southwest of the first well. The surface elevation of the new well
is approximately 100 feet higher than that of the earlier well. A
90-foot steel derrick was erected for the second well; a sm«ll
wooden rig was used in the first well. It was expected to use gas
from the 1931 well for fuel at the new locatione.

Unless 0il is struck in the well now drilling, it is im-
probable that the Early Grove anticline will prove produgtive else-
where, despite the fact that the anticline is the most favorable
structure in southwest Virginia,'The gas possibilities of the
anticline have not yet been made known. If information released by
the drilling company is accurate, the original well was capable,
when first brought in, of furnishing 1 million cubic feet per daye
Although this volume would not rival the output of producing fields
elsewhere in the Appalachian region, nevertheless it would be suf-
ficient to warrant some commercial exploitation.

In view of the small size of the Barly Srove anticline,
it is a probuble assumption thut only a limited volume of natural
gas is present, and that few wells should be drilled, for there is
a practical limit to the number of wells needed on a small struct-
ure. Umless there are other advantages in continued drilling,it-
will probably be better to capitalize on the Kknown gas present,
whatever its volume, than to overdrill the field.

There is no likelihood of either o0il or gas being found

in the central portion of the country or in Poor Valley. A deep
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well was being drilled by a Gate City operator on the floodplain
of Clinch River, near the mouth of Cove Creek about 33 miles be-
low Fort Blackmore. (See Pl1. 11,A.) The bedrock conBists of the
folded shales, sandstones, .nd thin limestones of the Rome forma-
tion of #My Cambrian age. When visited in August 1935, the well
had reached a depth of 800 feet and operations were temporarily
halted to allow the casing to settle. The operator w.s nopeful of
encountering 0il, yet it would be difficult to choouse a location

where the prospects were less faworable.



SCOTT~ COUNTY

IHOWING

o




Moz

100
MET ALS

General Statement

Although metallic manerals are not uncommon in Scott
County, valuable or minable deposits are far rarer than those loc-
alities where ores make conspicuous showings ut the surface of the
ground. -“hereas almost any landowner in central -Bcott County can
find masses of iron ore on his land, there are extremely few local-
ities where economically valuable iron deposits occure. Such items
as the cost of operation, difficulties of transportation, nature
of the ore minerals, and distance from the refiner, are invisible
but inescapable fuactors that conspire to prevent .ll but the most
promising deposits from reaching the st.ge of successgul operation.
Hence the geologist is copstanily faced with the discouraging task
of attempting to persuade the landowner that the masses of iron ore
which occur in his fields have no practical value; thuat the "silve
er mine" of his investment contains no silverj; and thut the show of
"gold" is actmally a flake of mica.

Minerals of 4 metals occur in Sgott County in sufficient
quantity to attract attention. ‘these are the ore minerals of iron,
manganese, lead, and zinc. There is no gold, silver, nor .ny copper
in the local rocks. Only 1 metal mine, the Graves-Bowman zinc pre-
spect ne.r Lucille, has ever been active; a few deposits huave been
prospected, and muany others have been examined.

The following paragraphs describe the most important min-
ersl localities and the opportunities for their future developmente.

(see fig. 9.)
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Iron and lianganese

Red Clinton iron Ore

.Beds of red hematite are common members of the Silurian
system of eastern United States. 4As the ore occurs in the Clinton
formation, it is familiarly known as "Clinton ore."

Deposits of Clinton ore have been profiitably worked in
Lee and Wise counties along the eastern slopé of Wallen Ridge, a

few miles west of Scott Countyg iﬁ’fhe mines, which were operated

l. Eby, Je. Brian and others, Geology amd mineral resources of Wise
County and the coal-bearing portion of Scott County, ¥irginia: Vire
ginia Geol., Survey. Bull. 24, pp. 544-564, 1923.

mainly by the Intermont Coal and Ifon Company of Big Stone Gap,
cluster ulong the foot of the ridge near Oreton and Irondale. They
were exploited with greut hopés in the period from 1890 to 1910, |
when the ore was sent to blast furnaces at East Stone Gap e After
1910, the increasing costs of operation, and the strong competition
from Lake Superior ores gradually weakened the local iron industry,
and both furnaces and mines were closed in 1920.

the ofe consists of brick-red hematite in thdn beds or
layers that are interstratified with the sandstones and shales of
the Clinton formation. As many as 4 gifferent beds of hematite are
known in Lee county, where their maximum total thickness reaches 4

" feet. Twe types of ore occur:(l) Fossil ore,in which a meag$s of shell

fragments has been replaced by iron oxide, and (2) oolitic 6re,

consisting of an aggregate of tiny pellets, or grains, cemented to-
gether by iron oxide. The average ore which contains about 38 to 36

percent of metallic iron, is an excellent source of iromy-, It is

-

Iy ?\‘ \\\\ 3 —
////’—:Tf;;y, J;\Bri;;\hgd othexrs, Geoibgy and mjineral source of\ﬁéieﬁ\\
' g s Wir-

County and the coalxbearing portiomof Scoty Count Virginia \
giniax%l. Syrvey Bll. 24 ,\\Q\p. 544564, 1983. \

&
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thought thait the orebodies were deposited us original sediments,
for they possess the same structure as the beds which contain them.

Although the Clinton formation is well exposed (1) on the
slopes of Powell Mountuin and Stone Ridge, and (2) alomg the south-
ern summit of Clinch Mountain (Pl. 16,A), no workabke beds of hema-
tite occur in either belt. The valuable seams of Wise County follow
Wallen Ridge through Levelady Gap into Lee Cbunty,and have no conte
inuation on Powell Mountain. A careful search along Powell Mountain
and Stone Ridge showed red ferr@ginous sandstone at the ore horiz-
ons, but the beds do not carry sufficient iron to warrant use. The
red sandstones crop out along U.S. Highway 58 on the slope of Pow-
ell Mountain and along the road leading from Pattonsville to flag
Pond. They have the brick-red color of hematite, but lack the weight
of actuxl iron ore, and carry a much smaller percentage of metallic
iron. True Clinton hematite, if scratched with a knife-blade, will
show an orange-red streak; the knife will readily scratch the ore,
and the mineral will stain the hands, even after the ore has heen
thoroughly washed. The red sandstones cannot be scratched by steel,
and, if washed clean, will not continue to produce a staine.

The ore horizons are also occupied by red sandstones on
8@linch Mountain where the most accessible exposures occur along the
road from Fugates Hill to Mendote, immedgately east of Scott County.
A small area of red Clinton sandstones ogcurs aldng North Fork of
Clinch River 4 miles southwest of Pattongville, but no iron ore oc-
curs in its outcrop.

Brown Iron and Manganese Ore
Accumulatibons oF brown iron and manganese 0re have been

worked profiatably on both small and large scale throughomt the Ap-
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palachian region, where they are commonly found in residual soil
derived frou the decay of the underlying rocks; in other localities
they occur directly in the bedrock in the form of veins, cavity fill-
ings and replacements. It id thought that the ores were deposited

by circulaiting underground waters and were later enriched during

the development of the Valley-floor peneplane. (See page 17.)

The ore consists of earthy, brown to bluck, porous miner=-
als that generally occur in irregular masses admixed with chert,
soil, or bedrock. Limonite, the chief iron mineral,.is brown iron
oxide. 1t is never crystalline, and its earthy appearance, medium
weight, and brown or yellow color, distinguish it from other miner-

als. The chief manganese minerals are the oxides,psilomelane, mang-

anije, and pyrolusite. All are deep brownish-black in color, and

5 ; . ’ .
po%?ss an earthy to glistening luster; they occur in masses of ir-

regular shape.
(Fiq-9)

Powers Prospect-- This;prOSpectAis located 25 miles southeast of

Dungannon on a terraced spur of Copper Ridge, 700 feet above Clinch

Ly
River «iifuswmiisod and about 2,200 feet above sealevel. NThe pro=-
A

1. Stose, G.W. and diser,H.D., danganese deposits of western Virgin-
ia: Virginia Geol. Survey Bull. 23, pp.l197-199, 1923.

spect pits are located dn the propercy of lir. Lathrop Yowers of
Dungannon, 100 yards east of the road which leads southwestward
from Dungannon toward Valley Creek,

Ihe site was first prospected for iron ore in 1888 when a
trench, more than 100 feet long, was made; prior to 1888, the area
had been prospectsd for silver. It was worked over by Powers who

dug a score of trenches, shallow pits, and other excavations in a



e

104

north-south belt about 1,600 fect lomg, and 500 feet wide. ahout 15
tons of "high?grade" manganese ore were hand-picked from shallow
pits and sledded to Dungunnon. No ore was shipped, no prospecting
has been done since 1922, and ne actual mining has ever been attemp-
ted. |

The prospect occurs in residual c¢lay derived from the
lower beds of the Copper Ridge dolomite, not far above the top of
the Nolichucky shale. White chert and masses of white sandstone oc-
cur in tne residuil soil with nodules of ore minerals that range from
pellets the size of a marble to masses weighing 1 or more tons. A
so0il that is highly stained with iron oxide covers the bedr&ck which
dips to the southwest at angles ranging from 40° to 45°; the upper-
most stratum is an interlaminated limestone and dolomite.

Several types of ore materials occurs On the surface of
the knoll are abundant masses of a brown porous material which con-
tains small quantities of psilomelane, pyrolusite and manganite ad-
mixed with larger guantities of limonite. This ore is invariably ase
sociated with broken sandstone or rounded chert fragments. The ore
that ogcurs on the east side of the hill is richer in manganese than
the one near the top of the knoll, and consists chiefly of dense
pyrolusite and rounded, or mammilary’masses of manganite. “ quantity
of good gravel ore was found in one of the pits on the side of the
hill. As indicated by the surface float, the ore zone is from 200 to
500 feet wide and more than 1,000 feet longe.

Tge occurrences of surface ore at this locality have been
locally condidered to indicate a large baédy of ore below grounde.

This 1s neither a neeessary nor a logical conclusion, for the visib-
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ble ore has accumulated during long epocks of surface weathering
and erosion in which the original dolomite or limestone has been
decomposed or dissolved, and the ore minerals which it contained

have become concentrated as the bedrock gradually changed to soil.

ln most deposits of this type, the best ore is at the surface of the

groung.

Nevertheless, the prospect of developing the locality is
not wholl¥y discouraging. Under favorable shiapping condition angzz
fair price for a small quantijy of ore, it is probable (1) that
cautiove small-scale mining of the visible ore would meet with no
loss; (2) that some of the high-grade manganese ore could be sep-
arated as a by-product; and (3) that the operations would give
valuable information as to the quantity of ore below ground. A
prudent attempt to develop a small mine fofr iron with accessory
manganese might be sufficiently successful to pay for the thor-
ough testing of the underground poSsibilities. Ho such attempt,
however, should be made until conditioﬁs of transportation and
disposal of the available ore ure more satisfactory than at pres-
ent.

Cox Prospect-~ This prospect, which is located on the Jack Cox

farm near the head of Falls Creek, 14 miles east of the Powers
property, shows a similar but less encouraging quantity of surf-
ace ore. (See Fig.9,) Masses and nodules of limonite and manganese
minerals are common in the surface soil under topographic cbndi-
tions analogous to those at the Powers locality. There has been
little or no development; no ore has been taken out, and the pros-

pecting has heen haphazard. Until the more promising Powers pros-
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pect is proven, it is unwise to attempt development of the Cox

prospect.

Grear Frospect-- The property of Jasper Grear which adjoins the Cox

prospect akso cont.uins surface indications of brown ore. It is also
reported that a water well encountered a mass of ore between 3 and
4 feet thick 4t a depth of 60 feet below the surface of the ground.
Little additional information &s available,and the prospect is un-

promising.

Lgng Hollow Prospect-~ # tract of 100 agres is reported to contain

a 1arge body of manganiferous iron ore at the head of Long Hollow,
about 2% miles east of the Powers Prospect. This property was leased
about 1898 by the Virginia Iron,Coal, and Coke Company, but no min-
ing and little prospecting was undertaken. The surface indications
are those of residual masses of brown limonite admixed with mang-
anese materials. There is no known indication of richer ore below
ground.

Dougherty Prospect-- This prospect is located on property belonging

to Mitchell Dougherty, a short distance south of Valley Creek branch,
and a quatter of a mile from the creek. 1t is on the southeast slope
of COppef Ridge, about 5 miles southeast of Dungannon, and 2 miles
from Nickelsville. Small frugments and nodules of limonite occur in
the soil with soft lumps of psilomelane in clay associated with
gray-whicte chert. A short distance away, across a low hill, a 40-fobt
water well on the Castle farm is reported to have encountered a

mass of manganese ore that was 18 inches thick.

Robinson Prospect-- The locality is in a small hollow north of a

spur of lloccasin Ridge, 1 mile dye north od Snowflake, and about 8
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miles northeast of Gate City. It was originally prospected as an
iron mine znd a number d»f shallow trenches were dug on the slope
of the ridge about 50 feet above the creek. There is a large waste
dump of porous limonite which contains small pockets of bright
yellow ocher. oSome of the limonite nodules have cores of pyrite,
but no manganese minerals were visible although it is reported
that manganese ore cont.ining from 33 to 36 percent of metallic

manganese was found at this locality’\. %

l. Stose, Gy We and Miser,HeD., Ope. Ccit.,p.199, 1923

Perry Prospect-~ ‘he Perry prospect is located immediately south

of theBobinson prospect 3n the south side of a spur of Moccasin
Ridge, north of Big Brancﬁj NM*Several shallow trenches have been
dug into the ridge which is covered with chert fragments derived
from the Copper Ridge formation. One trench has been eut in the
bedrock which is badly broken and stained by iron. The dump shows
limonite and yellow ocher but no manganese ore.

(512'.)
-{ . . o = . ¥, <
Carter Prospect-- This prospect is located half a mile west of Xa

in the eastern end of Hunter Valley between Stone Mountain and
Chestnut Ridge (See Fig. 9) It is situated on the northern slope

of Chestnut Ridge a short distunce south of the road. Nearby is a
fault whereby the Hona<er dolomite has been thrust upon the "Rom-
ney" black shale, wnhnich is overthrust upon the Glen Dean limestone.
Bhpe ore occurs in residual clays 50 feet downhill from ledges of
dolomite and immediately above an outcrop of black Jevonian shalee
The shaly Glen Dean limestone crops out along the road 100 feet to
the north. Several shallow pits and trenches have been dug, and a

small dump pile of low-grade cavernous limonite was examined. Al-
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though the limonite contains yellow ocher which is reported to
have ©Dbeen in local use for puint on doors, mailboxes, anf fences,

the showing of ore is too meager for practical development.
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Lead and Zinc

General ©tutement

Valuable occurrences of lead and zimc minerals in eastern
Lennessee have stimulated the local seurch for analogous deposits
in Scott County. The two most common minerals of these mejpals are
;alena (lead sulphide), which is a very heavy, lead-gray, metallic

mineral, and sphalerite (zinc sulphide), which is a heavy, yellow-

brown to black, mineral. Both are primary in origin and are
thought to have been formed below the zbne of underground water.
Secondary oxidized minerals, mostly light buff or brown in color,
occur in irregular masses in the residual soils of the bedrock.

These minerals include c@lamine (zinc silicate), smithsonite (zinc

carbonate), and cerussite (lead carbonate). Limonite, or brown iron
oxide, is a common accessory mineral.

Ine search for local deposits of lead and zinc ore has
been almost entirely unsuccessful in Scott County. Only two local-
ities are known to contain such ores, and none of these is now be-

ing worked.
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Developments

Graves-Bowman Frospect-~-A small le.d and zinc prospect is located 1

mile south of Lucille Post Uffice; it is 1¥ miles northwest of Arca-

Yg

dia,Tennessee and about 150 y.rds north of the Tennessee boundary.“#

l. Secrist,ﬁarﬁ@., Zinc deposits of east Tennessee: Tennessee Geol.
Survey Bull. 31, pp. 35-37, 1924,

(See Fig.9.) The presence of galena and sphalerite was discovered a-
bout 1900, when a shaft and a few open cuts were made by a lr. Graves
of Bristol. In 1906,lir. f}4nk Bowman made two more openings near the
eastern end of the property and worked the deposit at intervals until
1918, when opefations ceased. A small crusher, and two sorting tables
were erected at a mill where sbout 25 tons of zinc concentrates were
produced. No ore was shipped_from the property, and the workings and
shafts are now abandoned; the washer is in ruins, and the road which
passes the mine is in a bad state of.rep¢ir.

The original Graves prospect consisted of an 80-foot shaft
and a surface cut which followed the trace of the ore body for about
40 feet. Near the center of this cut, there was a second shaft which
was about 45 feet deep. Both shafts are now filled with water,and on-
ly the surfuce wall-rock gan be examined. An additional 90-foot open
cut was made by Bowman along the strike of the ore-bearing rocks ;ﬁOO
feet southeast of tane Graves workings. This cut, about 15 feet wide
and now filled with water, is said to have been 20 feet deep. Bowman
also sank a shaft to a depth of 125 feet at a point 500 feet further
to the southeast. Tiis opening,however, is now inaccessible. The wash-
er was located between thie two Bowman openings and the concentirates
tuken out by Bowman were mined from the deep southeastern shaft.

'rﬁe bedrock is a narrow strip of Copper Ridge dolomite

overthrust against the Honaker dolomite, und similarly overfaulted by
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younger beds, The strata o nearly vertigal, and strike N.80° W.
The ore-bearing rock is a dark-gr.y fine-grained crystalline dolo-
mite that contains numerous beds of light-gr.y chert. The chief ore
mineral, which is dark sphalerite ("Black jack"), is associated with
pyrbte (iron silphide), chalcopyrite (iron-copper sulphide), galena,
dolomite, and calcite. The minerals occur zlong the southern bound-
ary of the Copper Ridge dolomite in small veins that are roughly pam-
allel to the strike and dip of the bedrock. Veinlets, stringers,and
irregular blebs of metullic minerals streak the dolomite walls of
the openings, and the country rock is somewhwut recrystallized und
partially replaced by the sphalerite. The hanging wall is formed by
the cpmpact Honuker dolomite; the footwall is a member of the Coppet
Ridze formation. The ore minerals occur uzlong a sheeted zone about
15 feet wide in which mineralization has tzken place. It is report-
ed that the pyrite and chalcopyrite increase in abundance in depth,
and that a vein of sphulerite was encountered in the deep Bowman
shaft.

The mineralized zone is about a third of a mile long,and
grades longitudinally into unmineralized aolomitel The workings lie
from 30 to 300 feet southeast of an abandoned road that formerly ex~
tended from Scott County southeastward into Tennessee. The ore in
sight has largely been extracted, and the few small dumps have been
well picked over. Specimens of the black sphalerite that encrusts
the walls of the Gruves prospect may be obtained from a precarious
posifion .bove the open mouth of the water-filled shaft.

several of tne larger operating zinc companies in Tenness-
ee have prospected this locality, but nope has attempted any serious

development of the prospects. Despite the previous attempts to recov-
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er workable ore in tuhis ground, it is unlikely that the property

will be found to have economic¢ importuince because of its mineral val-
ue. Unless more iniormation than is available to the writer comes to
view, and until there is 1likelihood of a greater return for the in-
vestment thun is now apparent, it will probably be discreet to dis-
count the property .s a possible mining venture. However, it is the
most favorable locality in the county for the collection of inter-
secting minefals.

Price Prospect-- The Price prospect is located in the valley of Sinke

ing Creek ne.r the top of the spur that separates Sinking Creek from
Cowan Brunch, a fourth of a mile east of Russell County.It is about
5 miles due east of Dungannon. As it was erroneously thought to con-
talin silver, the prospect nas come to be known «s the "silver mine",

A small open cut was made in 1931 by Logan Gray in a thine-
ly bedded series of limestones and dolomites near- the top of the No-
lichucky shale. Abundant trilobite fragments occur in the thin gray
limestones near the top of the lS-#oot cut. o ore veins are present,
but a careful search revealed a few scattered grains of pyrite and
small blebs of resinous sphalerite. Both occur in such minute gquanti-
ties as to be without practical value.

A few miles to the east in Russell County, small amounts

of sphalerite and galena are disseminated through the Copper Ridge

dolomite on the property of TFat Keithe.
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Other Metals

Gold and Silver

A8 neither gold nor silver occurs in the rocks of Scott
County, the search for such materials is futile, and reports of their
local occurrence are wholly ungrounded. Unfortunately, the Price lead
and zinc prospect was reported to contain silver, and is now loegally
known as the "silver mine", but no silver is present either at this
prospect nor elsewhere in Scott Couﬁty.

COpper.

There is no copper ore in Scott County. There is a mistaken
but locally prevalent belief that the small geeenish nodules or pel-
lets that occur in some of the limestones .re indications - if not
minerals~ of copper. 'hese nodules are common to the blue-gray lime-
stones of the Cambrian shales along the northern slopes of Copper
Ridge,(See Pl. 10,B.) Possibly their presence may have suggested the

nume of the ridge. lhe nodules consist of the mineral glauconite,

which is a hydrous iron silicate and contains no copper. Glauconite
is a common minerzl in many types of marine sediments and, in the
small qmantities present in the local rocks, is wholly without wvalue.
Aluminum

dost of the counties of sou.hwestern Virginia have consid-
erable areas overlain by thick residual soil. Much of this soil is
rich in aluminum, but, unfortunarely, no practical method has been
developed profitably to extract the metal from clay, emen where it

is present in abundance.
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NON-METALLIC MATERIALS

General Statement

The non-metallic elements of the bedrock, although less
spectacular in their occurrence and methods of mining than the met-
als or'fuels, .re by no means of less value, and for muny regions,
they constitute the main reserves of natural mineral wealth. Quar-
ries in Scott County limestones, shales, and sandstones may ultim-
ately bring a revenue to the cbunty that will command the respect

of adjacent portions of the State.
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Lime and Cement laterials

Jeneral Statement

Among the muterials used for lime and cement are pure
limestone, argillaceous limestone, dolumite, and limy shale, all of
which are abundantly present in Scott County.

In fheory, pure limestone consists of calcium carbonate,
represented by the chemical formula CaCO3. fuch a rogk; however, is
extremely rare, and two types of impurities normally reduce the lime
cemdehty (1) Magnesia, which replaces some of the calcium, and (2)
physical impurities of siliga, iron, or clay. Thus relatively pure
limestones grade in ome direction through magnesian limestones into
true dolomites, and in another direction from argillaceous lime-
stones to limy chales.

In the production of lime, a stone free from all impurit-
ies is of most value; for the manufacture of cement, a certain a-
mount of argillaceous materizl is neeessary. An ideal limestone for
lime production should contain about 95 percent of calcium carbon-
ate znd less than 1 percent of silica, or insoluble material. An
ldeal stone for cement manufacture should carry about 75 percent of

dalcivma envbonada awd Oap-u-cw#o_l:
iclayey materials. Fortunately, however, it has been found practical

in the lime industry to use rock with a calcium-carbonate content
as low as 86 or 87 percent; und the reguired composition of cement
material can be met urtificially by combining pure limestones with
argillaceous rock in the required proportions,

Both the folston and Mosheim limestones meet thg strict
requirements of commercial lime-preduction. As the Mosheim is thin

and poorly exposed, the Holston limestone forms the most important
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local source of lime. Several formations, including the Ottosee,
Moccasin, and Martinsburg shales, contain argillaceous roék in ab-
undance. Upder ordinaty conditions and for ordinary uses, neither
dolomites nor any rocke high in magnesia are usable for commercial
lime or Portland cement. However there are uses for a high-magnesia
lime, as well as for dolomite that can be utilized with furnace flux
pr as a refractory furnuce lining. A finish lime with high plastici-
ty should find a ready market in Virginia, and dolomite with a low
amount of insoluble material might prove to be useful in its pro-
duction. Probably the purest local dolomite &s the Bellefonte dolo~-
mite which crops out near the belts of Ordovician limestone. (See

Pl. 1.)
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Loc.l Supplies of Lime and Cement Materials

Lime.-- ‘he Holston limestone which ds an aggregate of calcareous
beds, varies from 250 to 350 feet in total thickness. It rests up-
on cherty, knobby, argillacepus Lenoir limestones, and is overlain
by the thin-bedded fossiliferous Ottoaee formation. Within the Hol-
stom may be found a wide variety of limy rocks, 3 types of wgich
have commercial importance. The most common type is a fine-grained
to gf_iny, dark to medium-gray, thin-bedded, argillaceous limestone.
It forms .bout one-fourth of the volume of the Hpolston limestone,
and it is not essentially different from the beds of the underlying
Lenoir or overlying Ottosee formations. In chemical composition it
mzinfains an average of about 70 to 85 Fercent of calcium carbonate,
ond from 8 to 20 percent of insolucle silica. (See Table 5) When
mixed woth purer beds, the stone is wholly satisfactory for lime
production. However, unless alumina is present in addition to the
silica, it is unsuitable for cement purposes. Table 5, which foll-
ows, shows the average chemical esharacter of the Holston limestone.
(Fuset TaLlE 5 hene :

The second type of Holston limestone is a medium to light-
gray, evenly crystalline mussive limestone that is relatively free
from cherty or silicepus impurities, It carries a small percentage
of clayey minerals, and coht;ins from 80 to 90 percent of pure cal=
cium carbon.te; it may be used for lime.

'he third variety is a doarsely crystalline, massive, light-

gray to reddish rock that contains from 90 to 98 percent of calcium

carbonate. It is the purest of all local limestones, and constitutes

one-fifth to one-fourth of tne bulk of the Holston %ormation. It is aa
tentvre
easily recognized by its coarse gmedvmcowsseM 25 by its pink or cho-
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sections of Holston Limestone in Scott County, Wl@ElEie -
Measured from the top of the Lenoir formation; coarsely

crystalline beds of pure limestone shaded.
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2. Section along railway near Speer Ferry.
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4. Section aiong Moccasin Creek, 1 mile east of whiteforge.
S ©Section aiong Moccasin Creek, between Snowflake and Flat Rock.
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colate colof. THe individu.l beds of tuis limestune range through the
entire formation and occur in lenses some of uhicb are more than 50
feet th:ck.

The writer measured more than 20 detuiled sections of the
Holston limestone in Russell =and Scott counties in the hope of de=-
termining if the valuable limestones occurred at any persistent ho-
rizons wiphin the formation. Study of these measurements indicates
that the pinkish or light-gray, coarsely crystalline beds are lent-
icular in extent. Alghough one or more zones may be expected in all
outcrops of the formation, they vary in thickness and pgsitiQn from
place to place in such fashion as to render zlmost impossible any
exuct correlation of individual strate. (See Fig. 10)

. L
The Holston limestone crops out in two local bel#s, 1;?,

'l. Bassler, R.S., Cement resources of Virginia west of the Blue

Ridge: Virginia Geol. Survey Bull 24, pp. 202-237, 1909.

(See Fige 7.) The southernmost is followed by lioccasin Creek from
Russell County to Gate City, and by Little loccasin and Troublesome
creeks from Gate City to Speer Ferry, whence it continues south-
westward into Tennessee. The northern belt which is followed by
Copper Creek from Russell County to Clinch River, sontinues between
Big Ridge and the River Knobs to pass near War Gap in Tennessee.
Except for the point where it crosses Clinch River, the northern belt
is somewhat inaccessible to ruil transportation, although it may be
easily reuched by road in many places, especiully near Nickelsville
and Wayland. The southern belt is accessible by road along its en-

tire lengtih east of Speer Ferry, and is followed by the Southern
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Ra_lway for 9 miles between Speer Ferry and Gate City.

Argillaceous limestone-- As previously indicated, pure limestone is

not the sole requisite for the manufacture of cement, and a body of
clayey, or argillaceous muterial is also necessary. In o few rocks,

known as nuatural cements, the original composition of the stone sap-

plies both lime &and cl.y in the proper proportions, but no rock of
this kind is known in the county. Normally it is necessary to mix
relatively pure limestones with less pure, argillaceous, stone to
provide the desired composition, and either limy shales or sualy
limestones may be used for thié mixture.

Several form-otions contain stone suitable for admixture
with pure limestones for cement purposes. (See Tables 6 and 7, and
Plate 1.) The more important are the shaly Ordovician formations--
including the Ottosee,Moccasin (Pl.12,B), and Matinsburg formations,
which immediately overlie the Holston limesione.Primarily to guali-
fy for cement use, the shal¥ beds must be physically iree from
sand, chert, and flint and chemically free from magnesia and excess
gilica. Most of the rock oé the Ordovician shales meets this re-
guirement, and beds of almost any desired composition can probably
be foumd. As the composition of the argillaceous material necessary
for cement manufacture depends upon the grade of pure limestone uded,
it is no} possible to anticipate which members of the Ordovician
shaly limestones will be most usable. Nevertheless, as all grades
of stone firom pure limestone to shale are present, tuere should be
no difficulty in obtaining the proper ingredients for any necessary
mixture. Other formations, including the Nolichucky and Rogersville

shales 4 and possibly some of the lMississippian formations,might
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serve a3 additional sources of cement material,if needed.
Tables 6 and 7, which folloe, show the chemical character

of the various rock types in Scott County.

(3.«5:41 Table;, ¢ 057 haa )

Present Jevelopments

The cémmercial operation of local limestones has been un-
dertoken by the lennsylvania-pixie Cement Corporation at 2 localit-
ies. the first operutions were located at 3Speer Ferry in 1¢10, a
short distance norpgh of U.S5. Highway <8-58 ne.r the tracks of the
southern Railway. In 1918, the company moved its wdrkiugs to Marcem,
1 mile wéét of Gate City, where they have been in continuoms opera-
tion from November 1918 to tune present time. A total volume of
2,987,654 tons of limestone huad been removed at the Marcem gquurry

L
prior to Augustl, 1935. %

1. Yhese datab were furnished the author by Mr. N.V. @eyer, super-
intendent of the Company's plant at Kingsport,Tennessee.




Plate 18
(Near manuscript page 121}
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The Marcem quurry (P1.18) consists of an immense open cut,
extending for approximately a quarter of a mile north of, and alonjg,
the main highway, where it’fl*nks a spur of Moccasin Ridge. (See Fig.
9.) Except for two deep pits, now filled with water, the quarry flopr
is at road level, and tue workings extend northw.rd for more thaun
400 feet into a hill where the centr.l portion of tue quarry exposes
a face of rock more thun 100 feet high. The workings range throuzgh
the entire Holston formation from the Ottosee limestone, which is
exposed long tue main road at the west end of the cut, to the foot-
wall of Lenoir limestone at the inner face of tue main cut. The
rocks are steeply inclined toward Clinch Mountain and dip toward the
south at angles exceeding 500; in places tney are nearly vertigal.
it least 5 zones of pure coarsely crystalline rock have been util-
ized, and almost all of the stone exposed has been of sufficient
quality for commercial use. The stone, which is crushed in a neatby
mill, is transported on the Southern Ruilway to Hingsport, Tenness-
ee by the comp.ny's rolling stock, where it is used at the local
plant of the Pennsylvania- Dixie Cement Corporation for cement man-
ufacture. Silica, which is also needed for cement, is obtained from
deposits of sand ulong Holston River at Kingsport.

Limestone frow tuis quarry maintains an average composi-
tion of about 87 .ercent calcium carbonate, ¢ percent silica, 0.7
percent alumina, and 2.15 percent magnesium carbonate.(See also
Table 5.) The rock which is of excellent zrade and muintoins a un-
iform qu.liTy, is readily available for guarrying .nd transportation.
Consider .ble high-gr.de stone for chemical lime could be obtained by

h.nd-picking the quarry output, or by restriciing operutions to purer
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beds. A measured section at the quarry showed a maximum thickness of
more than 330 feet for the entire Holston formation, with a total

thickness of 117 feet of pure crystalline limestone. (See Fig.l0)
Further Development of Lime and Cement Materials

"1t is probable that materials for lime and cement manufacte
ure constitute the county's mdst valuable mineral resources, and
that the strip of country along U.S. Highway 23-54 .nd the Southern
Railway from Gate City to Speer Ferry can scarcely be rivalled in
southwest Virginia for guality and abandance of cement materials,
2nd for ease of transportation and guarry oper.tion.

I'he volmme of excellent limestone in the two belts of
lolston limestone is sufficient to funish a score of operators with
scone for a long time in tue future. Transportation is readily availe-
able, and there are no known geologic gonditions th.t might humper
commercial development.

Praéticilly all of the rock is suituble for agriculturul
lime; much of it can be used for cement manufaccurej lime for mortar
is readily obtainable; individu.l beds .re sufficiently pure for
high-quality chemiczl lime; and material for the manufacture of cal-
cium carbide (which requires a low-magnesia, high-calcium limestone)
is likewise present. Under favorable economic conditions, the IHolston
limestone of Scott County could readily be made wmuch more of a com-

mercizl asset than at present.
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Clays and Shales

Ueneral oStatement

Deposits of clay or beds of clay snale wuich are of poten-
tizl value for brick or tile manufscture, should be considered as
mineral reserves. ‘he clay muteriul may be derived (1) from an argil-
laceous bedrock such is shale, (2) from residuzl clayey soil, or (3)
from stre.m-transported clay of floodplain origin.

In the manufacture of c¢lzsy products, the natural materiaq-
vhether it be ¢l.y or ground shale - is mixed with water, molded into
the desired form, and tuen fired in = kiln. Tye physical factors of
plasticity (or the ease with which it can be molded), the amount of
water needel to produce the plasticity, and tue shrinkage in drying,
are items o€ import.nce in the ceramic industry. In general, clay
should be reddily plastic; it should need less th.un 25 percent water
of plusticity, and should have an air shrinkage thut is less than 5
percent in order to be satisfoctory. Tests for fusibility or harden-
ing must also be met. Normally a clay is tested at three temperatures:
950° Centigrade (known as Cone 010), 1,050° C. (known as Cone 05),
and l,lDOo C. (known as Cone lg), l'he behavior of the clay at each of
these 3 temperatures, tue amount of further shrinkage and the poros-
ity of the brick are other factibrs which influence the choice of
cl.y to be used. liscellzneous features such as tensile strength,
color of the fired brick, availability, and ease of mining also con-
trol the use of naturul clays. (See Table 8.)

No commercizl development of uny clays has yet been under-
taken in Scott County, where the most valuable cla, formations are

tiie Rome -nd Holichucky suules of Cambrian age and the "Romney" and



Brallier formutions of Devonian age.
Table 8 indicuates the results of a series of physical

tests made upon cley sh.les of Russell and Scott counties.
(Fnset Table € hees )
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Local Sources of Clay and Shale

The outcrop of Rome shales which is followed by the

Clinchfield Railway from Clinchport to Dungannon (Pl.7,A) contains
L/
a number of beds of possible value for ceramic use. Some of the

l. Ries, Heinrich and Somers,R.BE.§Clays and shakes of Virginia west
cf the Blue Ridge: Virginia Geol. Survey Bull. 20, pp.32-35,1920.

beds when ground so a8 to pass through a 20-mesh sieve, produce a
mass having moderate plasticity which can be fired intoc a good hard
brick for building purposes. ‘he shules near the railroadgdeserve to
be tested for commercial development at whatever point the locatien
of a plant would be most convenient. The Holichucky sBhale which
crops out albng the northern crest of Copper Ridge is also a clay
shale, although its location and general clay content are somewhat
inferior to that of the Rome formation. (See Table 8.) It is poss-
ible that clay of fair grade might 41so be obtained from the Rogers-
ville shale néar Clinch River, or from the Ordovician shales near
Cove Creek or along Clinch Mountain.

The belt of "Romney" and Brallier shale which is followed
by the Southern Railway in Poor and Hiltbn valleys, contains beds

that will furnish a clay suitable for brick deUf&Cturao.ﬂM (See

2. Idem., pp. 90-92.

Table 8.) Tye shales crop out at many localities, und are well de-
veloped near Hilton and Mace Spring. At Moccasin Gap where the shale
is wihdely exposed, there are several beds that are suitable for use
in the minufacture of hollow brick as well as for paving brick and
sewer pipe. llississippian shales, such as those near Powell kountain

north of Duffield, or shules of Fennsylvanian age associated with
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the coal seams, may possibly prove to be additional sources of clay
material, although they .re inferior in quality to the shales prev=-
iously mentioned.

lluch of central “2cott County is covered with a blanket of
residual limestone or dolomite soil which hus furnished materisl
for small logal kilns. Its thickness is not sufficient for the dev-
elopment of any extensive workings. There are no important deposits

of floodplain clays in the county.

Sumaary

The development of some of the count,'s clay resources is
a possibility worthy of consideration. The Devonkan shales of Poor
Valley and tne Bome shales of Clinch Valley which .re both adjacent
both to rail tr.nsportuation cédnt.in beus of usable grade. In the
absence of large towns, the need for building brick has been sup-
plied by kilns in adjacent counties. It might be a successful ven-
ture, however, to attempt the local development of such building
material =s the clay resources could provide. Other factors than
those relating to the geology, however, should determine the advis-

ability of such .n undertaking.
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Building Sjone and Construction Materials

ocott County contuins a number of rock formwtions from
which limestone, sandsione, and marble suitable for building or
rough construction work may be obtained. Sand for cement or con-
crete is also present.

liost of the calcareous rocks, including both limestone
and dolomite, m:.y be used for rough construction.(SeePl. l.) They
are rgmdily crushed into stone for roud metal, and many local guat-
ries,the largest of which is at Glenitu (Pls. 12,A and 17,B) have
been opened upon their outcrops during the construction of local
roads. As most counties i western Virginia also contain widé out-
crops of limestone, there is a little opportunity to ship stone of
this kind, for each arvea is largely independent of others for its
supply of construction stone.

Cert.in of the thick-bedded limestones will furnish sized
stone for building purposes. The Holston limestone (Pl. 18), for
ex.mple, hus already supplied stone that has been successfully used
in several buildings in Gate City. Although the rock is pleasing in
color and cah be readily triumed, there unas been little commercial
development. A short distance south of this county, a popular local
building stone has been quarried from the Nittany and Copper Ridge
formations, und its quarrying and practical use have been equally
successful in Tennessee.As there is considerable variety of color
.nd texture in the limestones wicthin this county, 4 similar develop-
ment might well be attempted.

Except for the Clinch foruation which is less accessible
th.n the analogous limestones, the sandstones of the county, al-
though usable for rough road work or for walls, are not suitable

for building purposes.
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The Holston limestone, from which the pink "Tennessee
marble® is derived, and the Bellefonte dolomite, which is the
source of the "New Tennessee marble", are widely exposed in Scott
County. (See Fig. 7.) Neither, however, has been developed for
stone, and it is no¥ likely that a profitable br.nch of the marble
industry could be established in the county. The Holston formation
contains muny zones of stone th.t can be polished into satisfactofy
decorative materis:l for interior work, but the local rock is not
sufficiently massive, nor persistent in charucter to attract ser-
ioms attention as a source of marble. Little is known about the
possibility of utilizing the Bellefonte dolomite for marble. The
rock has a pleasing, clean, pink color when freshly broken and
will take a good polish. It is doubtful, however, if stone that is
sufficiently attractive for use can be obtained in any quantity.
Probobly either form.tion could be drawn upon for use in Gate City
and in the other towns o} the county, but it ﬁould ve a dubious
venture to attempt any large-scule exploitation of Scott County
parbles. Sand for the manufacture of glass and other purposes is

(ppqeo 129-131),
derivable from the Clinch formationA but the bedrock is chiefly
suitable for rough construction. Sand and gravel for concrete, al-

though locaully present, do not occur in large enough volume to at-

tract attention as a source of revenue.
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Silica Sand

General Statement

v
The term silica sand may be coneniently used to designate
A

guartz sand designed for glass manufacture, abrasive use, or found-
ry and molding purposes, as opposed to sand or gravel for construc-
tibn, cement, or concrete. In general, silica sand is composed of
relatively pure guartz grains, free from clay, iron, or other impu-
rities thut can not be screened out to meet standard requirements,
'Iae grains should be of uniform size aind should range between 30
and 120 mesh. Sand of this character muiy be derived from eitheb
loose quartzose sand, pure sandstone, or a pure quartzite. Although
there are several formations which fall into this category, only
the Climch sandstone of Silurian age qualifies us a possible source
of silica sand.

The Clinch formation is convenient to trunsportation fac~
ilities in its outcrop along Clinch Mountain (Pl. 6,A.), which is
paralleled by the Southern Railway from Speer Ferry to Washington
County, while tune tunnel of the Clinchfield Railway penetr.tes the
mountain between Speer Ferry and XKermit (Cassard Post Office). The
formation contains several beds of cemented quaBtz grains which oc-
cur nexir the creast of the mountuin. The rocks are granular in tex-
ture and have a friable or crumbly surface; they are dense and hard
within. The slight amount of iron present is not sufficient to des-
troy the value of the sand for ordinary pane or bottle glass, nor
to interfere with its use as foundry sand or for silica brick. The
thickness of the workable beds is between 20 and 30 feet or approx-

imately one-fifth of the total thickness of the Clinch formation.
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Local Development

The Pennsylvania Glass Sand Corporation formerly operated
a quarry on the southern slope of Clinch Mountain at a point about

h
9 miles southwest of Gate City, and an eigth of a mile west of the

A

southern entrance of the Clinch Mountain tunnel of the Clinchfield
Railway. The quarry is located about 500 feet above the level of
Poor Valley, 1 mile morthwest of Kermit Station (known also as Cas-
sard Post Office).(See Fig.9.)

| I'ne original operations, started in 1920, were confined
to a quarry not far from the right-of-way of the Clinchfield Rail-
way above its tunnel. It was shortly found that quarrying operat-
ions interfered with a telegriph line above the tunnel, and the
workings were moved to another point at the same level about 500
yards to the southwest. The second quarry consists of a large open
cut 100 yards long with a quarry fuce more than 90 feet highj; the
latter ezxtends to the w.ctuul crest of the ridge from which the
rocks dip steeply southward at an angle of about 60°. The usable
zones consist of a pure granul.r sandstone in which a peculiar fos-

sil worm-boring, known as Arthrophycus, is abundant.

The sand was hauled on a narrow-guage trum to an incline
near the original quurry, whence it w.s lowered to a crusher that
was located one-third of the way down the mountain slope; from the
crusher, the sand was lowered to the mill at Kermit. The original
plant was an up-to-date mill where the sand was screened, cleaned,
and sized. Much of the product was used for glass manufacture at
Xingsport; some was shipped for .brasive use in the marble quurries
of Tennessee; and some was sold for foundry sand. A variety of ecom
nomic factors, which did not include lack of raw matsrial, brought

a hilt to the operations in 1932. Noti.the leust of these factors
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was a vigorous cpmplaint by residents of Poor and Opossum valleys
to the accumulation of lost sand in the local streams. When operat-
ions ceased, the quarry w.s abandoned, the tracks and incline were
torn up, and the mill was dismantled.

The Silica Sand Corporation of Hilton, Virginia formerly
operated 2 quarries near the crest of Clinch Mountain about 2% miles
due west of liendota and 1 mile north-northwest of Siliea Station of
the Southern Railway. (See Fig+9.) The location is about 1 miles
east of Washington County. The upper quarry is immediately below
the crest of the mountain and is about 200 feet above the lower
quarry. Both were opened near the base of the Clinch formation in
wiite gr.nular sandstones which are slightly stained with iron, but
are sufficiently pure lor any ordinary use to whicnh silica sand is
put. The workings were connected by an inclined tram-way, and both

. quarries were connected to a mill at the base of the mountain by an
overhead cable by means of which the sand was lowered from a crush-
er located near the lower quarry. A large mill at Silica on the
railroad housed equipment for screening, sifting, and sizing. Some
of the sand was shipped for glass manufacture; some was made into
gilica brick in the mill. The silica quarries are not in present o-
peration. The mill has not yet been dismantled, although the over-
head cable,trumway,and crusher are in a bad stute of repair.

liconomic rather than geologic factors have been responsi=-
ble for cessation of work at the two silica-sand guarries, for there
is an ample sypply off sand still present along the crest of Clinch
Mountain. Trunsportation seems to be a simple problem, for between in Yl
bLWb;Eg:g;sin Gap and Cassard, the sand could be lowered to a railroad on
either or both sides of the mountain,.nd from Moccasin gap eastward,
it is in easy reach of the Southern Railway tracks on the south side

of Clinch lMountaine.
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W.TER RESOURCES

surface Waters

Scott County is well druined by a network of surface
streams all of which are tributury to the Mississippi River system.
Ihe principul streams are (1) Ckinch River (Pl 7,A.), whose main
brunches are North Fork, Copper Creek (Pl. 5,B), and Stony Creek,
and (2) North Fork of Holston River, with two large tributaries,
loceasin and Opossum creeks. Condider.ble potential water is avail-
able, but there has been little attempt to muke use of it.

Clinch River follows a southwesterly course across the
county and maintains un aver.ge flow at Speer Ferry (below the
mouth of Copper Creek) of about 1,600 second cubic feet of water
per second. (See Table 9.) North Fork of Holston River below the
entrance of loccasin Creek has an average flow of zbout 950 second
fest per sesond, (See Table 9.) Clinch River falls about 4 feet per
mile, thereby theoretically producing about 760 horpepower per mile.
North Fork of Holston River, with a fall of about 7 fect per mile,
theoretically zenerates about 600 horsepower per mile. In neither
case, of course, is the total estimated amount of power available,
For the Clinch basin as a whole, the run-off is about 44 percent of
the total rainfall; the remainder of the rainfall sinking under-
ground or becoming lost by evaporation. In the basin of Holston Ri-
ver, the runoff carries 41 percent of the rainfall. The flow of both
rivers fluctu:.tes considerably in volume, although disastrous floods
are uncommon. Table 9 shows the flow of the main rivers in Russell
and Scott counties.(Insert Table 9 here.)

A number of "roller" mills are located along the smaller
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streams where there are many desirable sites for such operations.
Except for these milLs, none of the surface run off has been used
for power.,

A3 there are few towns and many springs in the county,
the supply of water for drinking or domestic use presents no prob=-
lem. In the event that additionul water should be needed to supply
2 large local community, it is possible thut the valley of Little
St’ony Creek might be converted into a reservoir. A dam advantageous-
ly placed between the jutting ledges of Lee sandstone 1 mile above
Dungannon (Pl 17,A) might be made to impound a considerable volume
of water which could be led by gravity flow to the point of distriéb-
ution. Any attempt to utilize the basin, however, should be preced-
ed by a careful ex.umination of tne porosity »f the Lee sandstone
.nd a survey of methods to control the purity of the water. Some of
the upper tributaries of Stony Creek could also be impounded into
smull reservoirs for urban use.

Pable 10, which follows, shows the results of several an-

alyses of water from Russell and Scott countiese.

£

=N — :
Inset Table (O KRece

™
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Sub-surface Water

ocott County is favored with an abundance of springs
which furnish most of the water for domestic use. Although there
are few large springs, the distribution and abundance of small
springs in all parts of the county insure a steady supply of excel-
lent drinkinzg water. Such other phenomena as sinks, caves, and Na=-
tural Tunnel (Pls. 8,B and 9,A), also testify to a considerable un-
derground circul.tion, and suggest th.t water muy be reached a% al-
most any point by deep wells,

Gate City is supplied with water from a group of springs
located about 6 miles from the city. The water flows by gravity to
a number of small reservoirs having a combined cuapacity of 120,000
gallons, wnence it is distributed untreated throughout the town.
(See Table 10.) The water supply 1s munlclptlly owned.

(Dnsect To 1C
There are a number of suail HOREFRE springs located south
of Clinch Mountain in Poor Valley, of whicn lMaces Spring, 4 miles
exst of Hilton, and Mountain Spring, near Yuma, are the best known.
Small summer resorts formerly attructed many local visitors to

these springse
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