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de ·t
' THE GEOLOGY OF THE UPRER ROANOKE RIVER VALLEY AREA,

MDNTGOMERY AND ROANOKE COUNTIES,VIRGINIAA.
p

P A ~ ( VUABSTRACT g
‘ A

(
The upper Roanoke River Valley area lies in the Valley of Virginia

..
‘

A in Montgomery and Roanoke counties, and is about 100 square miles in‘ ‘ ° area. All but the oldest of the mapped units shown on Plate l are of
l

_V Paleozoic age and of sedimentary origin. The Precambrian rocks that_A _ ' Y _ l
orop out on Poor Mountain were not subdivided or studied in detail
PA

” ’
the field, The aggregate thickness of the Paleozoic rocks in the area

°.
Af_ _· · is approximately 5,600 feet, However, parts of these formations are,‘”V: in

· either cut off by faults or are covered by overthrust sheets. A ‘
Al

The structure of the area consists of two overthrust sheets and
6 l

(
several small anticlinal folds in formations of the overriibn block.-

nl

q
‘

The lower overthrust sheet (Salem thrust block) has oonsiderable ·nv-
stratigraphic displacement; a formation of'1Eddle Cambrian age has been · U='·‘

»(brought into contact with formations which range in age from Cambrian eg’ A U
·‘

to Devonian. The upper overthrust sheet (Max;Meadows thrust block)
P

l
_

has only slight stratigraphic displacement, as the formations on either(
side of the fault are of Cambrian age. An extensive zone of breccia is

· associated with the fault beneath the upper overthrust sheet.Minr·' 4
faults and folds are present in the formations of both overthrustAN P

A sheets as the result of deformation both prior to and during movement
P

·( ‘ along the faults.(.·v

I The only operations at the present time which utilize the mineral (
A deposits of the area are quarries in shales to supply a brick plant.

y
(

Limestone and dolomite for crushed stone have been quarried in the past.



G
_

Traces of lead and zinc sulphides and iron are also present. °
.· g

a
Ground water in quantities of economic importance may be·present

G y p'within solution channels in dolomites of the Rome and Elbrook forma·
’”

_ l
tions. In general, the alluvial deposits in the area are·too thin

p _ and contain too muoh.interstitial clay to be of importance as large ‘ I

k sources of ground water.
a "
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INTRODUCTION

" ·
6

Location of Area
66 l 7

The upper Roanoke River Valley area consists of approximately1
100 square miles of the Valley of Virginia in western Roanoke and

' ‘ eastern Montgomery counties, Virginia (Plate 2). The mapped area ie
' bounded on the northwest by the southeast base of Fort Lewis Mountain, "

_
C

on the southeast by the northwest base of Poor Mountain, on the south- ·

. west by the east base of Christiansburg Mountain, and on the northeast
. V- xby the city of Salem. Roanoke lies about seven miles east of Salem

° - beyond the eastern edge of the mapped area and the town of Christiansburg
”~

~ lies about seven miles west of the mapped area. P V6 n w
V U. S. Route ll traverses the entire length of the area. Paved

A

V, · secondary Routes 603 and 637 in Montgomery County and Route 639 in -
. b”Roanoke County, also give access to various parts of the area. Numer-

°V
V

; „ ous other paved and unpaved secondary and private roads give the tract 1
.Ü'—

a considerable amount of coverage. However, there is no access by ¤¥„i
i .q

ltravelable roads to the rugged country near the base of Poor Mountain.
In

‘ :_ 6 T Purpose of Report
I

"
p

·
J

‘ The primary purpose of this report was to map the areal geology
V‘6V”

' of the upper Roanoke Valley, and to study and interpret the strati- V
_¢· » v graphy and structure of the bedrock formations. Surficial deposits of V

Vi

V late Cenozoic age and mineral deposits of potential economic use were.
_

_ ‘ also to be included. —

; ° 4
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h

The base map of the area is taken from the United States Geological
(

1 Survey topographic maps of the Salem, Blacksburg, and Elliston°i'
quadranges, published in 1932, 1937, and 1950, respectively, The map

p accompanying this report is an enlargement to a scale of approximately
~p

p 1:31,680 of portions of the quadranges, Distances and sections were (
‘#dp

measured by means of a Brunton compass and either by pacingj or by a e
”

‘ ll tape, K') T ü y
. ‘ l ‘ . x _ Previous Work
(’

T ' The upper Roanoke River Valley area was mapped by Butts (1933) as
l." (

R Apart of his reconnaissance of the entire Appalachian Valley region of °
iii

p — Virginia, Woodward (1932) mapped the Roanoke area on a scale of
”_ der

‘.‘ ‘ \
.V· 1:125,000, and this map included the entire area covered by the pres-

I -‘ l
i

U
,_e¤t report, Waesche (193h) mapped the northern third of the Blacksburg

Ö
»“ ( quadrangle, The southern third of the sa1em quadrangle was mapped by

U
v

,p - Barlow (1936), Dietrich (195h) mapped that part of the area in Mont- y
(El ‘··

_ gomery County which lies south of U, S, Route ll in areconnaissance,p
( l

Portions of the area were mapped by Cooper (19LL-b) in conjunction
l' ’

’, l 3
with investigations for industrial limestones and dolomites, Cooper

U ·

_ p (l9L6) also first noted the true significance of the breccia zones. H

‘
V ” (

which occur within the
area,·

Shufflebarger (1953) mapped the area
« y . immediately to the southeast of the area covered by the presentreport,‘—

.Latta (1956) studied the·ground water supplies of the area between Salem_·

— ° and Roanoke, which included the extreme northeast end of the present
·‘

' l
mapped area,° 4 3 U

" _
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Geographic Features
,

· ·
L,

_ The upper Roanoke River Valley lies between Fort Lewis Mountain
and Poor Mountain along the west foot of the Blue Ridge Mountains and

4
l

is a part of the Valley of Virginia. Annual rainfall for the area
,N

averages 41.5 inches (Rich and Payne, 1954).- The relief ranges fro
(

1,
moderate at the eastern end to high at the western end. Maximm re-
lief is about 1,500 feet. The highest_pcint in the mapped area isthe~A

_ R,5L0—fcot kncb at the eastern end of Hightop Mountain, two milesE
northeast of Fagg. The lowest point'is at approximately 1,000 feet, N „ —u. · I
where the Roanoke River leaves the area to the south of Salem. Local T.
_relief ranges considerably throughout the area. At the eastern end it _‘

· 4 is about 200 feet; in the central part, between 400 and 600 feet, where-4 MN M—" as at the western end, the local relief can be as much as 900 feet,
N

‘· M
,_ _.,

with the·average around 700 feet. —
‘

F
— M, d- AM The area mapped is entire1y‘within the Roanoke River drainage sys-4

(
M

_ M
_,

tem, which empties into Albermarle Sound, North Carolina. Both the 1
t

.,
North Fork and the South Fork of the Roancke River flow across the

M7
‘ L _; western half of the mapped area and join at about the center cf the —

4
‘

area mapped. No major tributaries of the Roanoke River originate with-
0

g'
Z

_ in the area, but Bradshaw Creek and Fllett Creek, each of which are of
6

‘ L ,
y ccnsiderable size, join the Roanoke within a mile after entering the ° A

(

.M area. Many lesser tributaries drain the slcpes cf Fort Lewis Mountain, _ ·‘ , V Poor Mountain, and the Pedlar Hills. A
4 4

, ,4
4

· «
L (

The area is predominantly wooded, with the only cleared land being,. ‘,



V ·
n

-12- V
· h large farms and pastureland in the alluviated valleys and small fanm‘

plots_up the many hollows away from the main roads. Around the turn
V

S of the century, much of the land near the bases of the mountains was°V
V V cleared farmland; but it has since been allowed to return to the_ — forested state.

n
n

A Mch of the area is underlain by rock formations which weathern
_ “nreadily and leave few good outcrops. The best exposures are along

n
a

n
railroads and highways where recent work has resulted in exposingnn

· ‘ fresh rock_in many places. Streams give fair but discontinuous expo- A
V V

n
nsures, because the rock is in many places deeply weathered or covered 7 nnv

n n
by alluvium. The poorest exposures are on hillsides where the cover of V _»

V
n ‘ soil and vegetation is thick.

n '
V Rural culture predominates throughout the area, except along U.

8.n n—
VV

n_
Route ll, where a number of commercial enterprises catering to the

n _'n ·nnn
tourist irade exist. Recently, with the springing up of many new , V V_ housing developments, the wide valley southwest of Salem has become n 'n

— nl
suburban. The main lines of the Norfolk and_Western Railway and the

n
n n

Virginian Railway cross the area from end to end. VSeveral industries
n

°
~ V °‘ are located along the railroads in the valley floor west of Salem.V V
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STRATIGRAPHY -

·
N

-„General Statemggt: Although the rocks in the mapped area range A
A in age from Precambrian to Recent, only those from.Middle Cambrian to

6
Lower Devonian were studied in detail. iThe southeastern limit of ·

A these rocks is the traces of the Fries and Blue Ridge faults, where _
I„ Precambrian metamorphic rocks and Lower Cambrian clastic sedimentary

. rocks are thrust upon the Middle Cambrian shales and carbonate rocks.‘7
A The northwestern limit of the formations studied in detail is, in L

A
6

general, the trace of the Salem fault, where Middle Cambrian formations 6 ”

· A are thrust over Middle Devonian shales. Formations in several small
i

L
6

folds northwest of the Salem fault were also included. Unconsolidated
L 6

6 I _ alluvial and colluvial deposits of Late Cenozoic age, which lie upon
a_w.

A
the bedrock formations, are also described. The rock units were ” F

A mapped primarily on the basis of lithology. .
6

A 'A
"~

· Crystalline Rocks A A
·

The oldest rocks of the area are metamorphic rocks of supposed A
L

Precambrian age. These are part of the overthrust sheet of the Fries
Ve_

A .. fault. On the northeast flank of Twelve 0'Clock Knob, east of Route 69h
L

A
_ l 6

which crosses the mountain, the rock is a highly weathered granitic
6 6

A
I

l
a orystalline rock which forms few outcrops and is usually exposed only in -,

L A roadcuts and exoavations. In the South Fork Valley, along the base of · Y
ä A the Blue Ridge uplands west of Route 607, the rock is a greenish J 6 V T
'.

gneissic rock which weathers to a dark brownish gray color. It is well ·· gL ° exposed in the stream beds which descend the slope from the uplands to
6 A
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' T the valley of the South Fork of the Roanoke River between Fishers a
E

_View Mountain and Poor Mountain. „ _

‘ E
9 Chilhowee Group I ( z ‘

’1 { The Lower Cambrian clastic rocks were first named by Safford
_)

‘ : ' U
_ (Wilmarth, 1938) as the Chilhowee sandstone from Chilhowee Mountain, _

) ;
_ — Rlount County, Tennessee. The formation has since been divided into ‘ ‘

· Z
Q) l E

_the Unicoi, Hampton, and Erwin formations, in ascending order. These ‘ ·
6 formations are composed (xi interbedded quartzites, siltstones an y ,1

j. t
‘ (

shales, and are expesed along the flanks of Poor Mountain. The ° 1
_)_

Chilhowee group was estimated by Woodward (1932) to be at least 2,500- (

to 3,000 feet thick in the Roanoke area.
l C

_
__) 6

·~
6

The Shady dolomite, which lies above the Erwin formation, does U

‘
“ not crop out within the area mapped. Dietrich (195h) shows two small

U.
Y;

h
r areas of Shady which occur just outside of the area southeast of the

·'
pl

_; . trace of the Blue Ridge fault in the South Fork Valley. p
v. ..

,«· 6 „ Rome Formation E
ii )

6) l
Hayes (1891) named the formation from exposures near Rome, g· _)

V · “ Georgia. It is present throughout the length of the area south of V · ·r
f‘

. U. S. Route 11. In the western end between Wanless Chapel and Shaws-
U

E J lville, the Rome formation is present along the ridge parallel to the .
‘ E

)highway. This body of Rome appears to be a klippe lying upon tectonic"
i»_·)

\

_ · breccia of the Max Meadows fault zone. ‘ ”· „ E
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The Rome formation is made up of shales, siltstones, and

j _ dolomites. The clastic rocks are mostly red or maroon shales and
l

siltetones and buff, gray, and green shales. Thin beds of sandetone
‘ are exposed in association with some of the red shales. The dolomites

’ A R in the Rome·formation resemble both the dolomite in the older Shady
Q

L
-6 I

formation and that of the younger Elbrook formation. In the area
l ‘_

mapped, the dolomite probably makes up at least half of the fbrmation•

R ·’ However, the red shales and siltstones are the most noticeable rock

L B R Rtypes of the Rome, and because of their resistent character, they are _I „
„”

I ‘ usually the best exposed of all the lithologic types in the formation•,, 9 I

R A j Therefore, the impression is given that the red shale ie the major I
RÄ R

Vconstituent of the Rome, It is made up of thin laminee of red or 6 C

_ R
7 U U

maroon clay shale and siltstone, Mhdcracks are abundant on some
U

U
t’

‘°
R

‘ surfaces. The silty or sandy layers exhibit crosebedding and'small
Iii

L·ü
‘ R cut-and—fill structures• In many places the red shale is associated
j ·

’ 7
with greenish shales, gray shales, buff shales, and buff siltetones•

l f'
I

i On Route 639 in Roanoke County, 1.5 miles east of Bend Union Chapel,
C I

i»
siltstones dipping steeply southeast to vertical contain fragmente of .

I' I _ R the trilobite Olenellus romensis Resser andHowell·.6
Most of the dolomites in the Rome formation resemble the dolomites ,__

R of the Elbrook formation. They are thin to medium bedded and are a — AR
’

Ä
l

light—gray to medium-gray where fresh, Some beds are argillaceous, „ ·°
l ”

R _ Upon decalcification the rock appears to be shaly. Along Route 639
'_,

R ~ one mile south of Green Hill Chapel the dolomite is interbedded
A 6

R
I with red and buff shales which make the entire exposure appear to be

C
of shale, Bede of dolomite in the Rome formation which resemble the

7
·
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Shady dolomite are found toward what is probably the bottom of the
formation. The dolomites which crop out near the Blue Ridge fault R

R _ are medium bedded, fine grained, and light- to medium-gray. OutcropsR
R

of this rock are found in the South Fork Valley between Route 607

L
‘ _ Lnorth ofRPiedmont and the Blue Ridge fault. Some white chalcedonic

R _ R chert is also present in this area. The dolomite is also found just ‘
R — below the Blue Ridge fault on the slope of Poor Mountain between R RL

‘ R R Routes 6h9 and 612 southeast of Riverside in Roanoke County. It is R

L
R R

Rexposed in cuts along an old mining railroad on the side of the „ R
R R L mountain. Zones of black, thickebedded, crystalline dolomite about « _

R _._
R

20 feet in thickness are also present in the Rome formation. °
LR T

" R ·. _ _
RR

Brecciated Rome shale is found at the contact of the Rome
0R

R ‘ formation with the rocks of the Blue Ridge overthrust sheet in Dry _ LR
R Hollow, Dry Branch, and in the stream along Route 737 south of Green ab

R

R
R R Hill Chapel. ·In the South Fork Valley a silicified brecciaRis found

_ i · as float between the·Rome and the Chilhowee group. Near the trace ·L ä _Ä

R
_R of the Max;Meadows fault the Rome formation is highly deformed with·

R
o

L
R

many tight drag folds. These can be seen in the Norfolk and Western
R a L

R _ Railway cut half a mile south of Route 639 at Riverside (Plate 6A). Y ·
R R

A The Rome formation is nonresistant andRweathers readily into ·· < ‘ *
_ L·R

small chips. The soil is thin and is usually a brown color, but R -RR·
L

R where present above the black, crystalline do1omiteRthe soil is an ·· R

R L ·_ orange-red color because of small amounts of iron present in the · L·R
~ dolomite. R

L
R w
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e A

p
U ‘

The Rome formation is made up mostly of incompetent rocks which ( T
R ‘ in part lie beneath the overthrust rocks of the Blue Ridge and Fries ‘

·
¤ A

faults, and has been deformed by shearing stresses and thrown into a
' i' ‘ ‘ great many minor folds. Many of the laminated silty dolomite beds

1 ,A W T show tight internal drag folds which would indicate that these beds "
‘ were weak zones and that the deforming stresses affected this typeof.l

_ rock more than other types (Plate 6B). Breccia zones also occur
T . T

( irregularly throughout the formation. Minor thrust faults also are -_
‘ present in the Rome, which repeat the beds in some places and probably A

T 9 R
6

_ delete some beds in other places. Repetition of the lithologic types y

l . i A
‘A

in the Rome formation is possibly the result of faulting and minor A
ll

1 A
folding. However, it is possible that some repetition is of A A A (

.P‘ y sedimentary origin. .Until reliable key beds are found, the detailed
’·_.·

f
4

structure of the Rome belt of outcrop in this area will be impossible ~T V
‘

(
to determine. The general structure is a syncline whose overturned AT

A

__
V

i southeast limb is cut off by the Blue Ridge fault (Plate 3).
ev

Lv A
6

_ _ Elbrook Formation

T j The Elbrook formation was named by Stose (1906) from exposures in
( ä H ( ba

quarry near Elbrook, Pennsylvania. It occurs in a belt from one to _ ~A
V ‘

M four miles wide running the length of the area. A small klippe of _‘ (T_-

° ” ”
Elbrook lies on Devonian shales at the sharp bend in Route 603 half a _ R

T T ‘ mile northwest of Lafayette. ‘
· . .

P
V-,

The Elbrook formation is nonresistant and is rather poorly exe
A') A A

T poeed in most places. The fbrmation is made up chiefly of dolomite
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°

but also contains many zones of shaly dolomite (Plate 7A). Some
-

S
. magnesian limestones are also present. The dolomite is fine grained

A and has a medium-gray to black color. A freshly broken surface has
4

U a dull luster• The gray dolomite is medium.bedded and weathers tore
4 _ A

A 6
drab grayishebrown color,‘ Weathering tends to obscure the bedding *

·Q
6

t and often the surface of the rock is covered with lichens. The black H
6

l i
.° O

dolomite is thin to medium bedded and has e great many calcite- ort

Q·}‘
Q R dolomiteifilled fractures. The shaly dolomites are thin bedded and

ll
_

« 4 are light-grey to buff. Some beds may even be classified as dolo— _
~i, _Q mitic shales because of the large amounts of argillaceous matter -

Q -4
O

present in them. These shales are rerely exposed on outcrop and ·_
I', 6 ind

weathered chips in the soil are the only indicetion of their presence, *4
‘ Ä Q

v Qi V
Beds of magnesian limestone occur in the River Ridge-Pedler Hills v Q

·Qf ’ A region between the valleys of the North Fork and the South Fork of the
6

A
in

A · Q Roanoke River, These can be detected by the light bluish—gray color - -~

Qt _ · ll
and smooth, weathered surfaces, Thin interlaminations of dolomite are H t

if QT
A present es buff-gray crenulations only slightly more resistent to —

A S ¥ i
weathering then the limestone.' Lichens do not gr¤«·up¤¤ these magne·

{

_^ h
sian limestones. On a freshly broken surface, the limestone is very _

H A
ils

fine grained and cut by fine, celcite—filled fractures. The color of 4 A
Q’ V

Q the fresh rock
is'a

very dark gray or black. Light-gray, crystalline, A__ii
.‘ limy beds also occur within the Elbrook fbrmation. _

W! O
*·A 6

Red shales similar to the red shales in the Rome formation have -44 6
it

v been reported in the Elbrook. One occurrence was noted on River Ridge
6

. _Q « where Route 637 up Royal Hollow crosses the crest of Qthe ridge• A Q



{
‘

Shearad reddish and greenish shales are exposed in the road bank, «

V At several other locations in the River Ridge—Pedlar Hills region,
J

_
weathered tan and pinkish shale chips were noted in the soil, A

n a a highly leached and sheared pink shale is exposed on Route 6h2 in
an a R Roanoke County, about 0,75 mile northwest of the junction of this
‘· g-, l',

read with U, S, Route ll,
The soil of the Elbrook is for the most part a sticky, heavy,

l a T . brick—red clay, The areas underlain by the magnesian limestone M_rr
Q . have a soil that is thinner and_is a darker red than the usual _ _ ~

Ö. Elbrook soil, Although Woodward (1932) states that the soils of
U

' l
_

qa
the Elbrook formation are free of chart; masses of chart, both of a S,

·
ra

' . the white and the chalcedonic types, are found at a number of loe u
( „

”
l cations within the Elbrook zone of outcrop, · F .” ., J

{ The Elbrook formation lies in part beneath the Max Meadows A
qq q

v L A thrust sheet and is the only formation of the Salem thrust sheet .·Q,
h

q
exposed within the mapped area, Because of the brittle nature of ‘ A

‘_
qq lq

the rocks and their occurrence between two thrusts, the Elbrook - (

l formation has been highly fractured and sheared (Plate 7B), The · nq
roadcut along Route 626 between U, S, Route ll and the North Fork ·

a Valley gives a good indication of the structure of the formation,
7

Southeast—dipping shear zones and many drag folds are exposed,q
q

_ T q

i Attitudes taken along Routes 636 and 637 (Seneca Hollow Road).T
‘ indicate that exposures of Elbrook in the belt of outcrop exhibit a .

3Qq
q

wide ranges of strikss and dips withinashort distances, It is a Iq q

q q
believed that the entire Elbrook formation is broken up by many «
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K · K
fracture zones and faults, and that determination of the detailed _K K
Kstructure would be extremely difficult.

K
According to Butts (l9h0), the Elbrook formation is present on

A
K the southeast side of the Appalachian Valley and is correlated with

K
K

T the Honaker dolomite and the overlying Nolichucky shale of the north- K” K
K

western side. In the southwestern end of the Valley, the Rutledge
K limestone, Rogersville shale, and Maryville limestone are equivalentK_

A K to the Honaker and are overlain by the Nolichucky shale. WbodwardKKK
(l932)Kestimated the thickness of the Elbrook to be between 1,000 and_

K' _ 1,600 feet in the Roanoke area, but added that the rocks are so K KK
K

faulted and drag folded that no accurate determination could be made. ‘
KK K

_ Knox Dolomite K
KK

g
K

The Knox dolomite was named by Safford (1869) for exposures in
° K7

, Knox County, Tennessee. The lower part crops outKwithin the area of ‘ T
__ ,KT. the present report only in the extreme southwestern end. The upperK

T part is exposed only along the base of Fort Lewis MbuntainKbstween _K K
Route 777 northwest of Glenvar and Route 778 nrthwest of Riverside. y yK

K
The lower part of the Knox is composed mainly of light—gray,Kt

p medium- to fine-grained dolomites which weather to a light—gray, al- K · e
B most white color except where stained by clay from.the overlying T

K K
·K ' soils. Usually the exposed ledges have a medium-bedded, blockly ·T
K‘ appearance without any of the rounding effects of‘weathering. A K

’ K 7
K few beds of dark—gray, medium-grained magnesian limestone occur in A°

4 the formation. Because of dolomitic laminae in the limestone,· '
§ these beds weather in a crenulated pattern with small projecting ~ K

K ‘ K
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Q Q ledges of the more resistant dolomitic layers• _
2 -Beds of quartzose sandstone occur at intervals within the lower(

_
Q.

part of the Knox; The thickest sandstone beds in the area are no
tg

Q · Q more than five or ten feet thick. According to Butts (l9h0) these

beds occur as discontinuous lenses throughout the formation and cannot
. ‘ '·

be traced laterally for long distances• These sandstones consist of
1(A

coaree, rounded quartz grains cemented by calcite or dolomite, Some

Q
°( n

· are no more than rounded quartz grains in a matrix of dolomite. The
1 ‘ ”

cement is dissolved away upon weathering and the rock becomescrubly-
QT and is stained orange, T K s ·

Q Q „ Bede of a dense, hard quartzitic sandstone, probably Knox sand- „Q
' stones in which the calcite cement has been replaced by silica, are

‘·
A

y present along the ridge parallel to U. S. Route ll one mile south of
(

Q
· a Wanless Chapel, Much white chert and sandstone float is also present

on this ridge• The rocks are in a window surrounded by tectonic T T

breccia and partially covered by a klippe of the Max:Meadows over-T
° t thrust sheet. ·The Knox dolomite is rarely exposed in this window be-

·3

·· cause of the extensive soil and vegetation cover and also because of ·
3

_ Q · the lack of artificial exposures. - ’ l 3 ·

i .
( T u The lower part of the Knox.dolomite is the equivalent of the T~

(
_

° Copper Ridge and Conococheague formations. Butts (1933) mapped the Q

Q
3

formation as Conococheague in the area covered by the present report, ‘¤. Q

Q * T but it is almost entirely dolomite and is veryxsimilar to beds ’
Q

Ui.

‘identified elsewhere by Butts~(l9uO) as Copper Ridge,p Q ·
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In

A
‘ ÜIY previous maps (Woodward, 1932; Butts, 1933: and Waesche, 1931+)

A

(
. „ the lower part of the Knox, which was designated Conococheague, was

”

A A' shown as extending in a synclinal belt from the foot of Christiansburg
1 · Meuuteie to Middle Piece Mountain north of Shawsville. At the foot of

Christiansburg Mountain the exposed Knox is broken up and partially

brecciatedland is in fault contact with the tectonic breccia on the
- • east and north. Quartzite beds of the lower Knox south of the highway ‘

.
·(

' _ between Christiansburg Mountain and Shawsville are in a small window
· ‘ _ associated with the Max Meadows fault. The Knox belt extends

(to
the.

1 southwest for almost 20 nulles beyond the limits of the mapped area and
v _.

A terminates north of Snowville, Pulaski County (Butts, 1933). — _,
1 4 ._ 1 The Knox dolomite does not cross U. S. Route ll at Shawsville las

weeaweru (1932), Bunte (1933), eud weeeebe (1931+) 1u61eene. Onlytue_-
_ tectonic breccia and blocks of Elbrook dolomite are exposed in cuts .

‘ . along the highway at Shawsville. ANone of the distinctive lower ·Knox ‘ ·

_ - _ A 1 sandstones were found north of Shawsville on Middle Piece Mountain. ·
·

As cherts occur within the Elbrook formation as well as light-gray -- 1

dolomite, the rocksin this area were all considered to be Aßlbgjggkl · _
I U2 2

The upper part of the Knox dolomite is in the belt of rocks ·~ (

northwest of the Salem fault ’which lies between the Elbrook fomation A
A and the Devonian shales. The formation is covered in most places by _

(1

soils and gravel from Fort Lewis Mountain, but is partially exposed __ A
in all. of the stream valleys which cross the belt (Plate 8A), The . B

P K-
upper Knox is the lowest formation present in the belt of rocks · °

exposed along the southeast foot of Fort Lewis Mountain, which is an

· overturned section containing rocks that range in age from Early
2

A



i‘ 0
Ordovician to Early Devonian.

‘
_

T i
The upper Knox, which is correlated with the Beekmantown

l
- K · ‘

formation of northern Virginia, is made up of medium- to dark—gray,
l — medium-grained dolomites and a very fine-grained limestone, or

„
F

_ calcilutite. The dolomites weather to a buff·gray color and usually _
’ .

M
have mosses or lichens on the surface of the outcrop. The fracture'

T is roughly conchoidal, but granular, with thin flakes of the rock
V A

A · 0T
adhering to the fracture surface. These flakes are buff-colored

when contrasted with the gray color of the fresh rock. The limestone.
A l

K
s

weathers to a pale bluish-gray color and has a rounded, "water-w¤rn" ° U
surface with no lichens.V The fracture is conchoidal and fresh

_·
°‘

in

I ln'
surfaces show small calcite "eyes". Small,°thin fragments of this T' t

l i' F
limestone give a ringing sound when struck. In one locality, the T ' l

' second branch to the west of Stypes Branch, the dolomite contains a' i

{ ' sedimentary breccia of dark—gray dolomite fragments within a lighter
Q_

F l
gray dolomitic matrix.·

I A A '

T y The upper part of the Knox.is structurally separated from the
U
j'

L
H

lower Knox formations by the Salem overthrust. 'Because only a small K
K portion of the lower Knox is present in the area and it is poorly 6 K py

exposed, no thickness was measured. The upper Knox.is at least 500
F

feet thick in the belt along Fort Lewis Mountain, and is probably _ A

K mch thicker.
‘· 0

n Ä*l

· T 0
Between‘the Knox and the next youngest beds exposed there is a

0 1

disconformity which corresponds to the disconformity at the top of
4 —

the Lower Ordovician elsewhere in the Appalachian region. On Stypes
‘ Branch, a fragmental limestone considered to be the Middle Ordovician ”

l



(’(—·¤é»·Effnalimestone overlies the Knox. ·The contact zone is silicified y
_ and contains about one or two feet of chert gravel and weathered,
U

l
friable dolomite (Plate 8B). Elsewhere along this belt of outcrop

C
.„

the Knox is in contact with the Liberty Hall formation, with the
lower Middle Ordovician.limestonesmissing.i_

4 _
l

Effna Limestone K
'X

K ‘ ( nu (
The Effna limestone was named by Cooper (19hA-a) for exposures T

near the village of Effna, Bland County, Virginia. The rock occurs 1S K hin
Stypes Branch stratigraphically above the overturned Knox dol- a

, K omite, and is considered to be Effna partly on the basis of fossil
A.q

yI
evidence and partly by lithology (Plate 9A).l

Ü The formation in Stypes Branch
isla

medium-gray, coarse—
I

_h gSh
grained biostromal limestone composed mainly of fossilfragments.K

y Lenses of fine-grained limestone are also present. The rock
L ”

A

~
\

weathers to a drab, gray—brown color with rough surfaces except
A C

_ · where it has been worn smooth by stream action. Fossil brachiopods K H
U

„
.

in the formation include Sowerbyella*negritus (Willard), Oxoplecia . _
(

„ K depressa Cooper, and O. holstonensis (Willard), (Cooper, G. A., '
° A A

‘ · 1956), Bryozoans and crinoid "buttons" can bg seen on the weathered y
surfaces. A ~ (
·y

A In only one other locality was this type of rock found. Atl ‘ the head of Deyerle Hollow a block of limestone resembling the‘
..

(
Effna in Stypes Branch occurs in the ravine beside the road along

Q. (

with blocks of the upper Knox dolomite. As Devonian shales are to4



the northwest and a small belt of rocks·involving the Clinch sand-

~ ._ stone, the Martinsburg formation, and Devonian shales lies to the g
T

6
southeast, it is believed that the limestone and dolomite blocks

V

· are fragments brought up along the Salem fault zone from the buried
—

6
formations. _V V

· , V Because of the local relief of the disconformity at the top
V of the Knox, the thickness of the Effna limestone in Stypes Branch ~· A

VV
A ‘ranges from 10 to 16 feet within a horizontal distance of 50 feet.

T V V The Bffna limestone is correlated with the Arline and Fetzer lime- A
V ‘ stones of Tennessee and southwestern Virginia and the Botetourt·V ‘

V K member of the Edinburg formation of central and northern Virginia ‘„

V‘
V

V V ‘
r _ V Liberty Hall Formation A

V .VA

VV V V
r T The Liberty Hall formation was named by H. D. Campbell

V
* r

V V LV V

__.
V

(wihmarth, 1938) for exposures near Liberty Hall, Rockbridge
VVV

—County, Virginia; and the name has been revived by Cooper, B. N. „; g
VVTVV

T
V.V 5

and Cooper, G. A. (19L6), because the name used before, Athens,‘ V V
V'

V V
had too·restricted a use. The name Liberty Hall was given to a

SVTAVV V'

‘ T particular facies and was not intended for use as a time-strati- =T„ V V·

; graphic term (Cooper and Cooper, l9A6). The formation is exposed Tr _V

T T in the belt of rocks along the southeastern foot of Fort Lewis _V LT
'V

V
_ A Mountain and around the northwestern and northeastern slopes of V

“ ~ Little Brushy Mountain.
V

A
VTV VAV

[ L VThg lewer part ef the formation is predominantly*a fissila, ·
Z V V

chocolate-brown to black, calcareous shale.‘ Thin interbeds of
V V
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' V black argillaceous limestone are mere abundant toward the top,

_ Everywhere in the area the Liberty Hall formation has been subjected V
(

g to deforming stresses with the result that in.man places the bedding

P Q
x in the shales has become disrupted, and the limestones have been cut I

t by many calcite-filled fractures (Plate 9B). The shales weather to f

' a greenish-gray or greenish—tan color and decompose into irregularly
( · V —('shaped splinters or chips, The limestones weather to a paleblue-gray

color stained tan by the included argillaceous matter, The

9
rl ‘

calcite-filled fractures weather out in relief, In Stypes Branch, d n

black shales in the Liberty Hall contain graptolites of the genera r

_ i _ ’ Dicellograptus and Dicranegraptus, A . . {
_.

V
H)

_
li (

Bays Formation . (
y

Keith (1895) named this fcrmation from.exposures on Bays Mountain,
‘·‘ t

·
Hawkins and Green counties, Tennessee, °Within the mapped area it is V

_ - V a
(p

Vexposed around the western, northern, and eastern slopes bf Little
A V

h
‘ Brushy Mbuntain; throughout the length of the belt of rocks exposed y

(
along the·southeast foot of Fort Lewis Mbuntain; and possibly in I

4
several localities along the Salem fault zone in the North Fork Valley,

(
· i

_ where Bays-type sandstones occur, Frcm Falls Hollow southwestward to ·

the limits of the mapped area, exposures of sheared red shale or mud-
·\

rocks are beneath the recrystallized dolomites of the Elbrook fbrmation· *. V
(
-· at the sole»of the Salem overthrust sheet, ’ _ K

(_Dark-redto maroon siltstones or mudrocks and greenish-gray
8 (W

v _ siltstones or mudrocks make up the formation along with thick beds of
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4 impure sandstone (Plates 10A and 10B) ., The siltstones are lumpy, *

calcareous, and weather to crumbly splinters. The sandstones are

”dark-gray, medium to.thick bedded, and argillaceous with spots of
' , brown limonite showing on freshly broken surfaces. The weathered

V sandstones range from drab-brown to pale-gray in color• Thin beds
~‘ of sandstone from one to six inehes in thickness oecur with the
4 4

4.
. red”si1tstones, T· 4 4 4 4

* The formation is eonsiderably less than 100 feet thick in the
4 ·area, It is possible that this is the result of deformation which V

4

_ _has deleted parts of the formation, but it is also possible that T .
4

9 the formation is substantially thinner than on the other flank of
4 46

4 4 4
9 the Salem syncline. The thickness mwasured along Stypes Branch 4 ·

4
9 is 50 feet whereas the thickness in the next stream to the south-

V west is only 15 feet• 4 4 ‘ ‘* V
4 4

Geologie Section 1, Bay; formation g1ggg_thg §g;ggt_Service Qggg
*4

*"
4 4 4 4

V
4 _Q,_j northwest gg Big I;Ig1_1; _C_l;1gr_gh_, Roanoke County,

4
9

4
9

9
4

Virginia,
4 ’ 4 4 4 T *4 T

T V T' T Thiekness „

9 ‘ 4
V - · V * feet * 4* -

V _ Martinsburg formation
4

- · * T V
4 4 4

4
Bays formation (8h feet) 9 T *" 4 '4

V44
6, Siltstone, maroon and brown with shaly layers,*‘T

.4-
thin-to medium—bedded, lumpy and non-fissi1e---; *5‘

T 4 4 4
5, Sandstone, greenish-gray, impure, medium-to *4 4

. T thiek-bedded; flakes of mica on bedding planes—-—- 6 ü
4 4
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— . l+• Siltstones, maroon and brown, sandy, thin—and
_

‘
A

‘ ” medium—bedded with blocky jointing; some red
x

r

l · and green shales—--——-···-—·-——--—--·--—---·-—- 22 _ .
I

.
U ‘

3. 'Sandstone, pale brovmish-gray to green; some

e. a ‘ red and green siliceous shales---—----—---—- ll; T

V;.
·”

2. -Siltstone, light-brown, thin-to medium-bedded;

Sgmg gyaan and b1‘OWI1 shales Bfld 'bhj-U*b€dd€d; ‘ l
l S

‘ V bloclq jointed, gray—green sandstones; also a. . _ V
‘

( -· -_ few thin beds of maroon shale-——·-——--——----— V 1,7 i i

1 1. Sandstone , dark-to medium-gray, zimpure, medium-
I

V

;
‘ to thick-bedded; small brown spots of limonite . r —.

V V
1 ' 7 on fresh surfaces·--·-·--··-------—-------- 20 t VW

(
Liberty Hall formation

e
V V

·· ”
°

·
l

Yartinsburg Formation ; · .
(

- ‘ _ Geiger and Keith (1891) named the Martinsburg for exposures
l

.- V near Martinsburg, West Virginia. The formation crops out around; V ‘
4
the western, northern, and eastern slopes of Little Brushy Mountain, t

N
.

1 throughout the length of the belt along Fort Lewis Mountain, and
Z

along the North Fork Valley west of Seneca Hollow,. Everywhere it _ ·;
-.

F

has been sheared and dragfolded as aresult of deformation during J · ,
( folding; and, therefore, its true. thickness within the area cannot ._

I

l ~ be determined. The thickness of the formation in the belt along
W [

· Fort Lewis Mountain is at least 270 feet. It appears to be much ° _

thicker northeast of Little Brushy Mountaim Shale chips re-

_ sembling the Martinsburg formation are associated with Devonian ( — e
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, g shales along the trace of the Salem fault in the North Fork Valley

g Q and may indicate that the Martinsburg is beneath the thrust sheet ·

and that fragments were brought up along the fault zone as the _ y
‘ Q thrust sheet moved toward the northwest.

” (

( ”
The lower part of the Martinsburg formation is composed mostly

Q of grayish-tan, fossiliferous, calcareous shale with many interbedded

H
'(

lenses of highly fossiliferous, coarsely crystalline limestone (Plate ‘

11A). Brachiopods and bryozoans are exposed in profusion on the

smooth, rounded, weathered surfaces. Hard, silty limestones are also _
( present near the bottom of this sequence. °

A
· 4 The upper part of the formation is composed of gray shales and “

y ;

Q , e
·\

gray-green, impure, friable sandstones which weather to a reddish- ( _

_]browncolor.; This sequence is best exposed in the cut along Route
( (A ·’g

(
693 in Montgomery County, about 0.25 mile west of Fagg. About 50 F ”Nt_”

i
( iq

feet below the top is a silty bed which weathers into spheroidal
·r

_,
‘~ masses up to four feet in diameter and resembles concretions. The

bed is crowded with brachiopod fossils of the genera Ligggla and
de

H ‘ Qyssogychia (Plate 11B). Above the "concretionary" zone is a- ‘ ‘(. (
T

C'
succession of evenly bedded, blocky jointed, unfossiliferous sand- E

_ stones and siltstones. These beds weather to a rusty-brown color ”
_-

h H A but the fresh rock has a greenish-brown color. The Orthorhygchula
' zone was not identified in the beds at this locality. · · al . '

‘ (
· The only other exposures of the upper Martinsburg are in the “

F (
first two creeks to the southwest of Stypes Branch, and also along

:‘
. the lower ends of Ginger Hollow and Seneca Hollow at their junction
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_ with the North Fork of the Roanoke River. Elsewhere, the upper

_ J Martinsburg is covered by float and debris from the overlying
(

Clinch sandstone• °

· -
3

A hiatus, indicated by the absence of the Oswego sandstone 7 -
,

· and the Juniata formation, occurs at the top of the Martinsburg „„
Vi

· y Iformation. The Clinch sandstone rests disconformably upon the T · - 7

. J l
„ Martinsburg throughout most of the area• T U

_ · ·«Il
'”‘~I id

Clinch (7) Sandstone· -
A

-
_

.7l
This formation was first named by Safford (wilmarth, 1938) as I

T3'

I · the Clinch Mountain sandstone from Clinch Mountain, Hancock and I -,

.
4

_H@Wkins counties, Tennessee.
die

originally included both the white-: ·' ‘~
L l _-

sandstone of the present Clinch sandstone and the underlying red
°i 3 T

7 T - _ sandstones which-az•e¤¤w-I-1m¤»m.T„a.s tbehghxniata formétioin TSaff¤rd
A 7

1 ” 5(l869) later restricted the term Clinch to the upper sandstone,‘
U

I
(

I
i‘

·_ Rutts (19uO) considered the sandstone on Green Ridge (on the I
‘t

,'
3

ii
I older topographic maps this ridge was called Smith Ridge), which is Il) I

- in line with the strike of the low knobs northwest of the summit of
J Little Brushy'Mountain, to be the upper division of the Clinton _ · L

' I formation, known as the Keefer sandstone member, instead of the Clinch
D

( 3 ”·
sandstone which he believed to have pinched out, The true relation- J I;

l I ° ship could not be determined from the small area of outcrop within the T

J writer's area, Therefore, for convenience in.mapping, the formation .- I
( ‘ I

was assued to be Clinch, and is here designated Clinch (7) sandstone•
V‘

Ä I,_ n The Clinch (7) sandstone occurs on the southeast slope of_Little

· Brushy Mountain, which is a dip slope. The line of low knobs north- * 3
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7 east of the mountain, between the crest and Route 619, is alsoheld’
. up by the Clinch (7), which here is vertical and thinner than on

' ( (
Little Brushy Mountain. Between Route 777 (Stypes Branch) and Route

S g
( 77B the overturned Clinch (7) sandstone underlies a line of low knobs

‘· along the base of Fort Lewis Mountain; Butts (l9h0) stated that the
° ¤ S formation is ten feet thick at Fagg; however, the formation here is

represented by a bed of Silurian quartzitic conglomerate about five ‘

1 r - feet thick overlain by about fifteen feet of dark gray, impure sand- ' (
((

stone (Plates 12A and 12B) which is possibly of Early Devonian age.
(

(
1 This belt, complicated by faulting, extends eastward(along the south V

· side(of the North Fork Valley for two miles before it disappears
(ü(

S_ beneath the Salem thrust sheet. On the north side of the valley, the
((

·„ S Clinch (7) belt occurs well down the slope of Hightop Mountain and ' (

appears to(thicken eastward. The actual crest of the ridge is capped

byTthe(Martinsburg formation. The Clinch (7) sandstone wraps around
_—

(
l

(
the eastern end of Hightop Mountain and forms a prominent dip slope( —

_ (Plate 13A). Then it trends northwest beyond the mapped area. Clinch

(7) float indicated that the formation has been recently removed from _
( (

B

the summit of Mill Knob in the North Fork Valley and from the l,2§0—foot(( ‘

hill one mile southeast of the summit of Little Brushy Mountain. Clinch —S (
(7) sandstone float is also present along Deyerle Hollow. · · Z

((

(
The Clinch

(?)(is
thickest on Little Brushy Mountain where it is

· at least 50·feet thick and very probably is thicker (Plate l3B). Along k
‘ the southeast slope of Fort Lewis Mountain it is about 20 feet thick vo A

(( = ' but occurs only on the tops of the associated low knobs. In stream · A



.3u. .Ä

Ä
T beds the Clinch (?) is either very thin or absent with the Martinsburg

4 T formation in contact with the Devonian shales. This is probably the

result ofsedimentary lensing of the formation which would account for
‘ the streams crossing the outcrop belt where the Clinch (?) is thinnest

or absent, as described by Butts and Edmundson (1939) along Little
‘

_ North Mountain in Frederick andäähenandoah counties, Virginia. The Ä

Clinch (?) is six feet thick in the first stream to the southwest of
.V° Ä Stypes Branch. Three—quarters of a mile due south of Ironto, along

Ä ’
Ä Ä Ä

the foot of the Pedlar Hills, the 0linch (7) is exposed beneath the
.Ä_

· · Salem thrust sheet. To the east and west of this locality, however, ._
the Clinch (?) is absent, and the underlying Martinsburg formation is

Ä
_;

‘
o in contact with the Devonian Millboro shale. ‘Noodward (1932) states (

'
H

. o that in the Roanoke area, the thickness of the Clinch sandstone„ranges ÄÄÄ
[ from 10 to 100 feet.

Ä
_ Ä Ä Ä

o .
T.

Ä T
Ä Ä

The formation in the area mapped is composed of mediume to thicke .
-

Ä
Älbedded quartzitic sandstones with interbeds of unctuous clayey mud- Ä

‘ T stone. The sandstones are cross-bedded, and locally conglomerates o T A I.
. o occur, which contain quarta pebbles up to half an inch in diameter.

Ä ·Ä;
(

Usually the fresh rock is white and weathers gray or tan. Many of the
Ä

exposures show that the rock is stained with traces of manganese and ' _ [

l V limonitic iron.Ä Interstitial deposition of silica has made the rock Ä
F TA

almost a quartnite, but prolonged weathering on the outcrops has
(Ä

·
·Ä

T Ä
removed the cement locally and the rock is very friable. Slickensidedo·Ä T

Ä
surfaces cutlacross the bedding in many places within the formation.

Ä.
Tll The dark5co1ored,HfriableTsandsteneewwhieh~occureabeve~the~quartzitic _
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T

sandg_t,ones„.ma;clbea——·ef ·—·early—~—Dev¤nian__age ,_4_____These, beds are reddish brown
° or dark gray and weather brown•

Geologie Section 2, QQ_._i;1_g_h Q) sandstone in g1_.1_t_ _g]_g2g _l}_o_ut_g_ Q2 at
TT

4 A A fggg Montgomeg County, Virginia,
V B T

A V Thickness- T TV T feet rT
A Huntersville Chert T

-
T

T T Clinch (A?) sandstone (20,5 feet) T · 4 T N
. N

TT 3, TSandstone, dark-gray; weathers red; inter-
T

A N V g ’ bedded lenses of medium-gray, quartzitic T V
T T V ¤ sandstone; alsosome crumbly, ferruginous ¤ ·e · V

· T · V T bedsA,T possibly Lower Devonian·-——--—-----··-— 15 . T.
T T 2, Sandstone, dark reddish-brown, ferruginous, V V A · 4A

T
T T

Nwith thin quartzitie eonglomerate layer, V T
__ ,

T
T

A
T TT ' possibly Lower Devonian----—·—--·—·--—---- · 0,5 Q g

T

_ T 1, Sandstone, white to light-gray, weathers to « —· V Q ·
TA

T T
AA U a white, very hard, almost quartzitic; 6-inch A M a T ‘T

N
T

· bed of conglomerate two feet above base------ 5
TT TT

TTTV T Martinsburg formation ‘ TTTT=
T

V The Clinch sandstone is correlatTed with the Tuscarora sandstone ofNT
4 ·T

A 4 northern Virginia, Maryland, and Pennsylvania, and‘ with the Brassfield T VA
· 4 formation inT extreme southwestern Virginia, Tennessee, and Kentucky,

T T T

A Between the Clineh (7) and the overlying Huntersville_ chert there is
aT

~
T

«A 4 hiatus marked by the Tabsence of the Middle and Upper Silurian formations
T
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and also most of the Lower Devonian formations, which at most can

be represented only by units 2 and 3 of Geologie Section 26 A '

~‘
. Huntersville Chert ‘

Price (1929) named the formation for exposures near Hunters- A
_ Aville, West Virginia. The Huntersville chert occurs disconformably '

above the Clinch (7) sandstone. It is poorly exposed on Little Brushy

Mountain and in the belt of rocks along Fort Lewis Mountain, where it . M
l

J
shows up mostly as float blocks on the slopes6 The best exposure is

on the eastern end of Hightop Mountain in a cut along Route 603 ‘
4

·
' (Plate ILA)6 At this locality it is at least ten feet thiek6 Farther M- '

M _ · west at Fagg, it is only three feet thick6 ·In the first stream south- M

ewest of Stypes Branch it is five feet thick. . n · (

_ The fonnation is a dark brownish-gray, dense, ehalcedonic chert
(

V 6
(Ay} um (

which occurs in gnarly or knotty beds of irregular thickness. A few t‘
‘ ‘

thin interbeds of siliceous shale are also present,” Upon weathering, A
the surface of the rock becomes white and chalky, Cooper (19hh-a) a Aa*

r states thaathe Huntersville chert is the same as the Onondaga chert v·'
Ai

L

of Butts (l9hO), · .M —.

Devonian Shales
ti

Bedrock formations younger than the Huntersville chert were not P
6.*

6 differentiated into separate formations, but were mapped together gs M'.
(

Devonian shales. From Ironto westward to Fagg in the_North Fork
(

A
‘

A

Q

A Valley, Millboro shale is exposed on the overridden block of the Salem -
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‘

TT
.

T

fau1t• It is highly fissile black shale and it has been thoroughly
T

brecciated as a result of its proximity to the fault• Northeast of
T

Ironto as far as Bradshaw Creek, shales of Naples and Portage age
_ ‘ are present• They are less fissile than the Millboro and are com-

’ » posed of tan and gray clay shales stained with iron oxidea Many T
' thin interbeds of brown sandstone are also present throughout the . -

T· .formation. East of Bradshaw Creek and extending almost to Litt1eT T ‘T
TT T

_. Brushy Mountain, beds of Chemung age occur, They are similar to . ~#
T

the shales of Naples and Portage age but are darked and more ‘— Lv T

‘ siliceous, and the sandstones become thicker and mre numerous• · ·
_T -Just—southwest of Little Brushy Mountain shales of Naples and »«.“ al„ M

T Portage age are again exposed and exhibit much drag folding
andT ‘ ··

T

QT
minor thrusting•‘ Probably 15 to35 feet of brown, lumpy to fissile

T « T

T
shale directly above the Huntersville chert represents a partial * Q Tr _ ‘ -

T T.
equivalent of the Needmore shale of Onondaga age,‘ W T—:]T. a „‘ T

9

T
T TT TTTT _T”TT

T
T T

Tectonic BrecciaT _ T T T T T Uh TT T.

TT
The age of the tectonic breccia is post-Devonian as it is . T

‘TTTT

T T
younger that the Devonian shales which are the youngest bedroek

T
·

Q _ 5 T formations in the area mapped, Cooper and Haff (19hO) described the
;_T

· tectonic breccia associated with the Max;Meadows fault as consisting
E of three types; near the Rome formation it is composed of sheared, ‘ T

. macerated, and metamorphosed fragments of shale or phyllite; near ·

- the Elbrook formation it is composed of crushed and broken_blocks of
T

T
dolomite; and located roughly between the two zones is a third zone

TT
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of crush conglomerate composed of subangular particles of the Rome

_ and Elbrook formations in a matrix of finely ground rock flour• R( P
Within the upper Roanoke River Valley area the zone oftectonic‘(

breccia is not too well exposed, as the crushed and broken rocks

l weather readily• The best exposures are in the western part of the ,

*
l ·

area in the cuts along the Norfolk and Western Railway between
(

e
P

_ Montgomery and Elliston, where all three types can be seen. In the
ll

.”
Y area between the Norfolk and Western Railway and the South Fork Valley;

r
(

the tectonic breccia is composed mostly of crushed and broken blocks ~—
(

of the Elbrook formation. Some outcrops of sheared and metamorphosed r
l shale of the Rome formation are exposed along Porter Hollow l•5 miles ‘

southwest ofShawsville•P,
The crushed and broken blocks of Elbrook dolomite are cut by

1*_
‘

many calcite-filled fractures and exposures exhibit a wide range of e
in (

W V
_) strikes and_dips, The Rome fraction of the tectonic breccia ranges , s

R I from broken chips of red, buff, and gray~green shale to a light-buff
lt

. F
I, (R

·or pinkish—gray phyllite which has a micaceous sheen. The crush
J

R ;·
I

conglomerate, which is squeezed into these two breccia types as · R R
A

·
T dikes (Plate IAB) is composed of pebbleesized fragments of the Rome (

F _and Elbrook formations enclosed in a groundmass of what appears to
(· ·V l

A V be finely ground Rome shale cemented with calcite (Plate 15A), It
T

isia soft, porous, highly soluble rock which does not resist weather-.

~ The zone of tectonic breccia is poorly exposed in the eastern 4 ( ‘

part of the area, where it is mostly covered by alluvium; The few '
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_”··

A H exposures appear to be of crushed and recemented Elbrook dolomite,”

y - F
n Quaternary Surficial Deposits U

· A The surficial deposits of the upper Roanoke River Valley area
I

.. I appear to be of three types. No distinct limits of these deposits A ,
‘ A

could be determinedg therefore, the geologic map gives only the _ e

_ general areas of their occurrence. e r P ‘,
A

Colluvial deposits which resemble colluvial fans are present ~

along almost the entire northwestern slope of Poor Mountain. The
V

~ « — _
A best development of these colluvial deposits is along Brake Brancht M '

„
l l

and its tributaries. The colluvium is composed mainly of coarse ’ ¤

. Ä gravel and angular cobbles, but a large percentage of subangular "·
L ~A

p boulders between one and six feet in diameter are also present. F lf
V

l
These deposits along Poor Mountain do not have much interstitial

4 j„
p

U
(

clay. The fine fraction of the colluvium is primarily sand produced A A e

y from the corrasion and disintegration of the boulders and cobbles, A- d ·e»
_

A mile·north of Piedmont in the South Fork Valley is a small ·
··.

A
» hill with a large number of quartzite fragments on the eastern slope, A

'· (

‘This, however, is not part of a fonmer thick colluvial deposit, butlw E
·V

·l
is probably float descending the hillside from a former klippe of ·

an
_

the Erwin formation which once capped the hill (Dietrich, 195L). s ·
L _ Colluvial fan deposits similar to the ones on Poor Mountain · ‘ A a;

·
but less well developed are present along Fort Lewis Mountain between

( AN
A

Paint Bank Branch and the branch that descends the mountain at Big nnuy
l A

Hill.- The boulders in these deposits are smaller than the ones on · A
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Poor Mountain. These deposits also contain more clay which probably
‘

3 was derived from the Devonian shales on Fort Lewis Mountain. The 0

T deposits in Paint Bank and Big Bear branches are about 20 or 30 feet 3

. thick in the vicinity of the Salem fault. 3
. ~

0
One mile east of Fagg.is a colluvial deposit containing large 0

‘ blocks of Clinch (Y) sandstone and large amounts of sand and clay, _
0 ·0 ‘0

derived from both the Clinch (?) and Martinsburg fbrmations. There
0

T
_0

deposits represent talus creeping down from.the formations which
001

crop out on the steep slopes above Route 603, . . 3
‘ 300

3 The next type of surficial deposit is the high·1eve1 alluvium T v 3
. which represents river valley cobbles, gravels, and clays that were 3..

‘ 0
deposited by the Roanoke River when the valley floor was at higher 3

3 levels than at the present time. These deposits are presumed to be 3
·0

0
yeunger than the colluvial deposits nearer the mountains. 3

0 0.030

. °
0 00

.. The high-level al1uvium.is predominantly sandy clay and locally ‘_0
03

“ 0
0contains old stream channel deposits where gravels and cobbles are T 0.— 0

3 present, along with a greater.percentage of sand. The cobbles are0 0 .30,

3
0 0

00
subangular to subrounded and range from about one foot in diameter T 0,·

.0 0 down to pebble size. 3
0

·, _ 3
06

· ”f The alluvium appears to be present on at least two terrace levels.
0

0
Remnants of the higher level are preserved at about an elevation of 3
1,200 feet near Salem and rise to an elevation of around 1,300 feet

0
3 M

3 0west of Glenvar. Cobbles preserved on the l,200—foot hills between 3
30 VT 3

3 Route 619 and Paint Bank Branch west of Little Brushy_Mountain are 0
3

0 ‘ 0

" 3 very crumbly which indicates that they have undergone profound‘ 30
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weathering over a long period of time. A good cross-section of an

old channel is exposed in the roadcut along the south side of U. S,

"

6
Route ll, one mile east of Lafayette. The higher alluviu has been

‘ 9 removed from many of the hillsides both north and south of the

Roanoke River, _ 9 _
‘q*

. The lower terrace is better preserved and ranges from an eleva-
If

( 6
tion of about 1,100 feet near Salem to about 1,320 feet at Shawsville.

(

9 Good exposures of this terrace may be seen between Routes 693 and 69A 9
AQ J

south of Salem, 0.25 mile west of Wabun in the north bank of the ·Tt

Roanoke River, in the suburban development northeast of Fort Lewis ( ·l (

6
9 · School, and along U. S. Alternate Route A60 through the western part· ’Y

_
li

of Salem (Plate 15B). Near Salem, these old river valley deposits
(

· ._ are up to 20 or 30 feet thick where situated upon the Elbrook for¤mw·
-~'(6:

tion. Ground water in the a11uvium.has dissolved the underlying
f*‘·”“ (

. Elbrook and thus produced a trap for the alluvium by lowering the ( I l·‘ (_

·
6

bedrock surface. North of Fort Lewis School, shallow, saucer—like
'°„T ”a

sinks and actual sink holes are present in the alluyial’cover.
·°;(I

* 9

Pinnacles of Elbrook beneath the alluvium are exposed at the inter-
I? 94

I section of Route 619 and U. S. Route ll just west of the Salem city .

Ä limits (Plate 16A).
I

: 4 y p
' l

Where it is situated above the Rome formation, the alluvial cover· ·,

h
of the terrace is considerably thinner as this is a cut terrace and _

not one of depositional origin. The thickness ranges between
five_’: '

‘ and ten feet; however, the underlying Rome is usually theroughlyi " VR '"

" leached.* In the area between Route 693 and 69A in Roanoke County,
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_ the Rome is so thoroughly leached that small chips of tan shale are the
A

only features to distinguish it from the overlying alluvium, Between
Shawsville and Elliston, along the east bank of the South Fork of the

. _ Roanoke River, the alluvium on the terrace appears to be only a few feet
' thick, In the quarry of the Old Virginia Brick Company, half a mile south

_
A

of Lafayette along U, S, Route ll, the alluvium is between five and ten
A
I

V A feet thick, and the leached zone in the Rome is exposed to a depth of 10
·

A
to l5 feet, The leached Rome shale beneath the alluvial cover of the

A A2

A
· A higher terraces was produced as the river cut its valley deeper and thus rg

A lowered the level of the water table from the alluvium into the underlying
bedrock, Ground water in the alluvium precolated downward and dissolvedA-
the carbonate fraction of the Romeformation,The

youngest surficial deposits are the cobbles, gravels, and clays Ain in
of the present valley bottom, which are similar to the higher level alluvi—

2

_° al deposits in that they are composed mostly of sandy clay except for the ’

d A
A

present channel and abandoned channels where cobbles predominate, Although
· A

· these coarse gravels and cobbles in the present channel and in the channelsi
A

2
·_ of the tributary streams are mostly reworked gravels and boulders from the

2

colluvial deposits along the mountain slopes, they do show more roundingA
A _

A
as the result of additional transport and corrasion. The thickness of the

· /t V present strath level is about 25 feet or less as bedrock is exposed in the_ V
_ channel of the Roanoke River in many places, A A 2

1
A

A A The colluviu and alluvium are believed to be of Quaternary age, p
A

_ A
Posäbly the upland gravels are late Tertiary age but so far as known there
is no local evidence to establish this, A ;_

AA
_,
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l
STRUCTURAL GEOLOGY ·

4 General Statement: The geologic structure of the upper Roanoke
aa

ln
River Valley area is composed primarily of two overthrust sheets, the

R

. _ Salem thrust sheet and the Max Meadows thrust sheet (See geologic map, _
a a

Plate 1; and structure sections, Plate 3, and reference map, Plat5,)
a Y an

Two thrust faults occur within the mapped area at the soles of the
G

overthrust sheets, The most northwesterly fault of the mapped area,
V

known as the Salem fault has considerable stratigraphic displacement,
l as it has brought formations of Cambrian age into contact with

.
‘

rformations which range in age from Cambrian to Devonian, The Max r · 'T
‘__ Meadows fault, which passes through the center of the mapped area,

U 1M -’
G

, has only slight stratigraphic displacement, as the formations on
” 4—

"
a

s either side of the fault are of Cambrian age, but an extensive zone
aaa

—.‘
J

-‘of
breccia has been developed along the fault, The formatiens com-

a~RL
3A', l x

prising the overthrust sheets exhibit drag folds and are cut by minor_—·.“

faults as the result of deformational stresses set up by the thrusting,
lat aa

_ F
a

Brecciated zones also occur within these £ormations,~ The southeastern
P i'

· boundary of the mapped area is the trace of a third thrust fault, the _
R P

· V 3 Blue Ridge fault, which lies beneath the Fries overthrust sheet in the‘ . - -

x extreme eastern and southern ends of the mapped area, Several small s 4 3
l

anticlinal folds which have beaibroken by thrust faults are located on

the overridden block northwest of the trace of the Salem fault, V s _
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S

_ . Salem Fault
S_

L ¢ mg Salem fault was named by M. R. Campbell (1925) from the
°

-S
city of Salem, near which this fault passes. It is a low-angle over-

S '
‘ thrust which involves the thrusting of the Elbrook formation of

S °°
S»

Cambrian. age upon younger beds to the northwest. ‘1hese younger beds ·“; S ·S

S
L vrange in age within the area from Early Ordovlcian in the belt of r

S L rocks along Fort Lewis Mountain to Middle Devonian elsewhere along Za 1-
S'

S
~ the southeastern flank of Fort Lewis Mountain. ''vr

_ 'Ihe Strace of the Salem fault passes through the western end of >.L
S

·S
_ the area about half a mile south of the North Fork of the Roanoke · ‘_ _ „

S S
_ S River. Toward the east it follows GingerSHollow south of Mill Knob,

SS F ,
‘ end east of Seneca Hollow it occurs near the top of the southeastern S‘

S.

S wall of the North Fork Valley. Sgatfxt of Lafayette, the fault trace „ S S
-

L ° S
leaves the river valley and follows the foot of Fort Lewis'Mountain x —

L L 7 S ‘ to Little Brushy Mountain, where it swings to the southeast in a S S S

. deep re-entrant around that mountain. E _ S
L

L
S

Ü S Max Meadows Fault S
LL

S

'üxe Max Meadows fault was named by Cooper (1939) for the thrust . _
S

fault between the Rpme and Elbrook formatiens near Max Meadows, Virginia.
S

~ Dietrich (1951.) called it the Christiansburg thrust. Inthe area of L __ (
S S

S * S the present report it involves the thrusting of the Reme over the Elbroek
S

L
S-

- and also younger formations, and lies southeast of the Salem fault. -· L L

‘_ · „ .When compared with the other thrust faults in the region, the Max — e

Ä }Meadowa fault has only slight stratigraphic displacex¤ent,Sx;hich is °
L

SS ° S ‘
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Aprobablythe reason why it was not recognized earlier as a major fault.
Z

‘ However, it is important because of the extensive development of _
·•;

tectonic breccia and crush conglomerate along the fa„;£“£§;;e.

· ‘ The Roanekg;Ri!gp f1ows_approximately along the trace of the Max
Meadows fault throughout the length of the area, lhear Salem, the fault

¥ U · leaves the imediate»vicinity.ofathe'river Valley and continues eastward
‘ S through the city of Salem south of Main Street. South of Shawsville, M

j
l the faulta_,Atrace leaves the valley of the South Fork of the>r„„Roanoke River _°

l
and continues on toward the southwest beyond the mapped area. .

l' A 15 the western part of the area, the lower part of the Knox dolomite

r „ is inna window surrounded by the zone of tectonic breccia and the Max «g S,
lt

Meadows fault. A small klippe of Rome surrounded by the Max Meadows K
MP

fault is·present on the ridge between U. S. Route ll and the South Fork S
Yalley. Quartzites of the lower Knox;are also present on this ridge, —i

S
. ~ which indicates that a small window of that formation exists°beneath the S

A

. · S Rome and the tectonic breccia• '· S '_ f
4 z

A A ” _” „ Blue Ridge Fault ' ·

S - The Blue Ridge fault in the mapped area is actually a zone composed .

S S
M

of many faults which includes the Poor Mountain thrust of Dietrich (l95h).„ S M

SS The fault is supposedly younger than the_Nhx;Meadows fault and involvesx A
S

A the thrusting of the Lower Cambrian clastic rocks over thefbme formation. -'
l T " Along the trace of the fault the Rome has been crushed, at least locally, I P

_
h

a into a dense, highly macerated breccia which in places has been partially
in

A replaced by limonite, Silicification of the breccia into a jasper—like —

S
A ‘

S _ rock has taken place in the South Fork Valley.
P

j “ S
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The Blue Ridge fault crops out along the northwestern base of

Poor Mountain._ The Blue Ridge thrust sheet is overridden by
·

crystalline rocks of the Fries_thrust sheet on the northeastern “

s 6
Seide of Twelve O'Clock Knob in the eastern end of the area and also

-southwest of Piedmont along the base of the Blue Ridge uplands_in the ~
·. >~ h

Jsouthern end of the area.
6

_
U

V V

_
_

„„ m Fries Fault P
h

·

A° _ The Fries fault marks the contact of the crystalline rocks of the
_ U

·
6.

Blue Ridge province with the Paleozoic eedimentary rocks to the north- 4

west. The Fries fault is present in two places within the mapped area.‘

-
l

' West of Pledmont, along the Floyd-Montgomery County line, the crystal- °

lines are thrust over the Rome formation., The same relationship existsf _
°A _ on the northeast slope of Twelve O'Clock Knob, east of Route 694. The

V

"I e In '-. contact swings southward across the mountain and roughly parallele
·uA; l

,
6

Route 694 to expose the rocks of the Blue Ridge thruet sheet to the
I';

T
F.

west. 6 6 L
66 "jé.

W
A _ · Structures Northwest of Salem Fault · „ ,

6

6 6 6 F Several small folds are present on the overridden block north- i;$‘
A

_’ twest of the Salem fault and were probably formed prior to the develop-wT”e
6

_ ment of the Salem fault.A Thesaaßléil fh? Qvgrturnea anticline at I
_6 6 ° Little Brushy Mountain, the overturned anticllne at Mill Knob, and the° _

l
overturned belt of rocks exposed along the southeastern feet e; Fort A

· B 4
Lewis Mountain; all of‘wh1ch“are*etraeturalLggmplloatlons;oFNthe south- A
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( east limb of the large Salem syncline whose trough lies northwest of the A
mapp§Qlarea•V

Little Brushy Mountain (Plate 16B) is an anticlinewoverturned to
the northwest and with a plunge toward the southwest. It is also broken

A by minor thrust faults.A A cross fault appears to complicate the structure
. A . of Fha nOrthwaStg}nAg¤§ner, Hill Knob is situated on an anticline which

l
is partially covered by the Salem thrust sheet. The formations are -

repsated as a shingle on the northeast limb by small thrust faults.A AVA A A
. · K cross fault appears to cut across this same antic1ine.at(Fagg, as east

( ,
_of the village there ars tWQ.b¢lts of Clinch (7) sandstone which dip to

hl ab ‘ the southeast, and west of Fagg there is only one belt of Clinch which
°, dips to the northeast.A Between this anticline and hightop Mountain ‘

A
a ‘ . ·'lies the Salem syncline, the nose of which at Fagg is plunging 10 degrees

W

(
I

toward the east.
U. l

I
Along the southeast base of Fort Lewis Mountain, between Riverside

_ and Glenvar in Roanoke County, is a belt of rocks ranging from the Lower ( (_

A
A ·

Ordovician Knox dolomite up to the Devonian shales. This belt is oyer- A
(

( ' ‘ turned to the_northwest and the formations are in line with the strike At
‘ r of Green Ridge northeast of Salem. This belt represents the southeast A

l?

E l'
limb of the large Salem syncline whose trough lies northwest of the mappedA A2

A area. The incompetent formations in the belt show the effects of dgformingl

. _ ( _ stresses, as these formations exhibit a wide range in thicknesses and A h-
( ‘ ( · ~

_ contain many drag folds. The buried southeastern synclinal limb is also .—
.° ” -

{
exposed along Deyerle Hollow northeast of Lafayette, and along the foot ‘ Ä

” of the Pedlar Hills south of Ironto.A
L G

A é?



( ‘ However, the only formations exposed there are the Martinsburg,
·(

‘ ‘ _ ‘ Clinch (7),
(and

Huntersvllle,
( (

a—(

—
(

· Minor Folds and Faults · , v

¤
(

The Elbrook formation, which makes up the Salem thrust sheet,
(

j
(( ( ’ and the Rome formation, which makes up the Max Meadows thrust sheet,

( Q
( ( ( (

have been greatly contorted by drag folds and cut by minor thrust
( Q

((
Ä faults, Fracturing and faulting are the major deformational feature 7

( (
.(of the brittle Elbrook formation, The complicated structure of the _

a
7 Ktbrook was produced as the formation was subjected to deformational Q

_ ( (forces, and it folded and broke into individual blocks which were ._ „
(

1 subsequently rotated out of( their original positions, '1‘hese blocks
( (

a
( ( were crushed and brecciated as the faulting and rotation took place, V

’ Q
( (

(
.

( (
The Romeformation was deformed primarily by drag folds and to

Ä
_ Q

e ‘ (
-_

((a
lesser degree by small thrust faults. Shearing stresses (set up „ e(.

a
(

both prior to the formation of the Max Meadows, Blue Ridge, and Fries
'(g

_‘ faults, and also during the times when these faults were active,(-(((_ g
( ( (

_ produced the drag folds in the incompetent Rome formation, Many beds
(

a
(

Ä show evidence of having undergone intense deformation, as sheared
( (

(
hzones end brecciated zones occur throughout the formation, ‘ — Ä ( ( (
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g
F GEDMORPHOLOGY

The upper Roanoke River Valley area lies in the Valley andFRidge _

plnrsiographic province, and owes its existence to‘ the relatively non-
F

resistent Rome and Elbrook formations that make up the Valley floor. B

_ . F
Poor Mountain, formed

onF
the resistent members of the Chilhowee group,

marks the western shoulder of the Blue Ridge province and is the eéstern
F ~ boundary of the valley. '1'he western boundary of the valley is Fort

F

F ° Lewis Mountain, a ridge held up by Devonian and Mississippian sand- Q

_‘ _ stones preserved in the axial portion of the Salem syncline which lies F F
F to the northwest of the Roanoke Valley. Low knobs and ridges along the F

F

northwestern side of the valley are held up lenticular occurrences
F FFF

F > er the c11¤¤nF (2)sanaamne.F
F

The Roanoke River between Lafayette and Salem roughly follows the Fa F

· trace of the Max Meadows fault. The easily eroded and highly soluble __: _
F ‘ brecciated zone along the fault isthe probable controlling factor, Q

F F
Between Shawsville and Lafayette the South Fork of the Roanoke River ‘* F

I F F
__ follows this same breccia zone (Plates l7A and l7B). Upstream from F

F

F ·
F F

Shawsville, the South Fork cuts across a wide belt of the Rome forma- F

F 1 j tion, whereas the brecciated zone west of Shawsville is followed by
F

,
F

Big Spring Branch. 'Ihe North Fork follows approximately the trace of
F

F
· the Salem fault until it reaches Lafayette, where it joine the South

F

F Fork. No major streams follow the trace of the Salem fault between

_ ‘ Lafayette and Salem. · - ( ü q
FF

F FF In the western end of the area the extreme ruggedness of the j

·
F

graphy is the result of recent encroachmentof the Roanoke River into
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Ü Ü the drainage area of the New River. Remnants of the New River erosion

_ level are present as the summits of several of the hills west and south

of Shawsville at elevations of 2,000-2,200 feet. Dissection has des-
Ü Ü Ü

troyed nearly all of the old surface and most of the alluvial cover has

_ K
Ü

p been removed from the remnants of the old surface. However, rounded
{

' Q boulders of Erwin and Unicoi quartzites, which range from.eight to sixteen

·· · inches in diameter, were found on the eastern summit of the 1,920-foot v

Ü ’hil1 two miles southeast of Ironto, at the head of Falling Spring Hollow._

Ä ·
Ü Weathered boulders of the lower Knox sandstone, which exhibit case-

_ hardenedÜrinds, are present on top of theeridge between U. S. Route ll ·, _-.

Ü
and the South Fork Valley at an elevation of 2,000-2,100 feet. An old ‘

Ü Ü
y

Ü Ü
., Roanoke River erosion surface with a floodplain type of alluvial cover y

Ü Ü
· is preserved at elevations between 1,200 feet near Salem and 1,300 feet es

.
Ü

near GlenvarÄ
Ü, Ü Ü

_
Ü ' ‘ Hills underlain by the Rome formation show a distinct linear pattern

· which parallels the strike of the bedding of the_Rome.Ü This reflects the ‘ Ü

Ü. Q lrelative resistance of the various rock types in the Rome. The marked _
Ü

. ‘ linearity of Bonys Run, a tributary to the South Fork of the Roanoke Ü

Ü
ÜRiver south of Shawsville, has been suggested by Dietrich (195h) to be g l

__ related to either the shifting of a—stream.down the leg of a fold or the P

J
Ü'

headward cutting of a stream.along an obscured fault. Park Run and Brake ~

_ g Branch also tend to follow the strike of the Rome beds. _ -
” “

1 ~
Ü

_ The drainage developed upon the Elbrook formation in the wedge-
ÜÜ

Ä
Ü

shaped area between the valleys of the North Fork and the South Fork of
Ü

l
Ü

the Roanoke River is believed to follow obscured faults, fracture zones,
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p
T'

and brecciated zones within the formation. The sharp eastward turn of
T'

the creeh in Falls Hollow, and the upper part of Senecca Hollow are in .
U brecciated zones. Pedlar Hollow and Clinkum Hollow probably owe their

·‘
linearity to faults or fracture zones.

L The larger streams which-descend the slopes of Fort Lewis Mountain

*
A

and Poor Mountain are choked with large boulders from the ridge-forming
H

formations. Along the bases of both mountains, Poor Mountain in particu-·
h

_ » _ ‘_ lar, are deposits of boulders and cobbles which resemble colluvial fans,
A

; -Present climatic conditions are insufficient to produce these colluvial e

P _‘ depositst Dietrich (195u) states that there is a talus cover on the side

X. of Poor Mountain almost to the crest, and suggests that it may have been 4
A

•
formed by frost action during the last glacial stage,

H

„
t

X
~ The lower terraces along the Roanoke River between Shawsville and

·€·i

. Elliston and between Glenvar and Salem are cut terraces and nt deposi— ·‘ B;

. X tional terraces. XRome bedrock is exposed at the foot of the terraces
"yre“l

.X 4
4 T

beneath a thin cover of alluvium. The Roanoke River is still cuttinglX in t

down its channel into bedrock as is shown by the many rapids that occur
”-

ti
. throughout its course within the area,

· I Ihre

I _ ' Between Big Hill Church and Salem the Elbrook formation is coveredll ;j·
_! ‘·

by a thick deposit of alluvium,_laid down when the Roanoke River was at T I
°A

- higher levels than at present. Dissolution of the Elbrook by ground
'· ev

v water in the alluvial cover lowered the bedrock surface and formed a trap X*

_ X which has collected up to 20 or 30 feet of this alluvium• The less _ R

n _ soluble Rome formation does not have this thick alluvial cover• Thin
· A

I
layers of gravel and clay are present above the Rome adjacent to the

~· U
_
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f

.river and locally thick deposits in old, abandoned river channels do‘ occur. Between Salem and Twelve 0'C1ock Knob the Rome has a thicker
U

._ · cover of alluvium and colluvium somewhat similar to that usuallyl
found on the Elbrook. Beneath its alluvial cover the Rome has been
leached to a depth of about 10 te 20 feet. The thick red soil at ‘ l

—” d Shawsville is weathered and leached tectonic breccia beneath a thick
. _ cover of alluvium. The alluvium has collected above the breccia in

Q _ the same manner that it has collected above the Elbrook nearer to ä
, . ' · Salem. ~; 9

· _ ·
U

On the topographic map it is interesting to note that where the.
.V ‘ .

S U ‘ f1ood’plain of he Rhanoke River is more than half a mile wide, the du; U.h
— bedrock is either the Elbrook formation or the tectonic breccia f

A.associatedwith the Max Meadows fault, both of which are composed
ltd

l

of soluble rocks.
.0n

the other hand, where the valley flats are less .,‘g'
q'

° than half a mile wide, the river is flowing upon the Rome formation,
ul -' ,

B
which is composed primarily of insoluble ahales and si1tstones.— ‘ .,2

9 'all
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.
A GEOLOGIC HISTORY.-

· ‘· A A
All of the Paleozoic bedrock formations within the upper Roanoke River

_ ·Valley area are of sedimentary origin and were deposited in the Appalachian
AA lgeosyncline from Cambrian time to Middle Devonian time, Some time after

Al iv
the latest knewn deposition of Mississippian time, the rocks of the area

··
. _ were folded toward the northwest and broken by four great overthrust faults,

A l S
an the tectonic breccia was produced. A period of erosion which is·sti1l .

U
. in progress followed the period of orogenic activity. Further sedimentation

‘
A in the area has been restricted to local alluvial and colluvial deposits of-

~ _ Late Cenozoic age• . ·
i. ‘; A

The heterogeneous character of tue Rome formation indicates that from
A ”„i

·time to time conditions in the sedimentary environment changed. The sedi— .

R.
Ä ments of which the Rome is composed were derived from a source beyond the

'
·

v°
area studied. Gross-bedding, mud cracks, and cut-and—fill5structures —_lA·

i suggest that the Rome was deposited in a very shallew marine environment,

~
‘.

Fossils are not numerous, but life may have been abundant and conditions

for preservation may have been very poor•
M

n
I l' i

The boundary between the periods of Rome sedimentation and of‘Elbrook
i°

M S
sedimentation is not definite, as Elbrooketype dolomites are found in the a

A Rome and Rome-type shales are present in the Elbrook• Probably the change A
” l

· from Rome sedimentation to Elbrook sedimentation was gradual, and as time

A progressed, less and less argillaceous material was carried into the

’ depositional environment from the outside source.- Therefore, carbonates

Ä M
precipitated from solution and reworked carbonate materials were the only

A ,_ sediments which accumulated. This condition persisted during the time
A

.
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that the Knox dolomite accumulated. However, near the end of Cambrian K

- time, clastic sediments in the form of rounded quartz grains were

U ‘ introduced from an outside source•
U ‘

_ A disconformity between the Knox dolomite and younger Ordovician
U

formations·suggeste that some time after the deposition of the Knox and y

U U ‘ U before the deposition of the younger formations, the Ordovician seae L

W __
U

withdrew from the land, either by a drop in sea level or by a elight up-
U

„ · lift of the sea bottom, and weathering and erosion of the newly formed_,
U

land surface took place, Submergence certainly was resumed in(Middle
U

U Uürdovician time as the Effna limestone was depoeited above a layer of v

°· U ‘chert gravel and weathered dolomiteUwhich lies upon the surface of ,
U

i ,
U

disconformity• The abundance of fossil fragments in the Effna suggeets
U

that the material was transported from a source some distance away fromr
U

the present location of the Effna. However, because the material is
U,

V Q
U

fairly coarse, it apparently was not carried by currente for any greatU ,

. , U U U
distance,

U H
J

U

W . _ The predominanee of black shales in the Liberty Hall formation „„ ·j

. _ indicate that the sediments were laid down under reducing conditione• ,
U

U

‘ During the time of Baye deposition, mudsUand fine clastic sediments were U U

U ° carried into the depositional environment from an outside eourceQU The
U U rangeUof rock types in the Martinsburg formation suggests fluctuating _

y or variable eedimentation in the basin. Shales indicate that fine, W
.U

U

argillaceous sediment was being carried in, thin lenses of fossiliferoue _

W limestone indicate that there were areas of fairly clear water where W ;

_ U carbonate deposition could take place and fossile could be pre- ,„;Ä _ —a
U

‘ A served, and the eilty beds of the upper'Martinsburg indicate that
U Uv



V ' clastic materials were being introduced. A hiatus at the top
409

the4

Ä Martlnsburg formation, indicated by the mlssing Orthorhygchula zone, —
4 Ä

euggeets that erosion or non-·deposition occurred, V ·
Ä Ä

Ä Ä ’ A The lenticular character end relatively clean sande of the Clinch

· °__' ‘ — (7) sandstone suggest that the formation was depoeited in a near-shore,
Ä Ä

Ä
_ shallow water or beach environment (Butts and Edmundson, 1939). After

· I V a period of nondeposition, the Huntersville was deposited, probably as ·_‘Ä

_ a limestone in Early Devonian time, but replacement by colloidal eilicaÄV

Ä in the depositional environment turned the limestone into chert. In ‘.
Ä

Ä Ä Ä
Ä

Ä
Middle Devonian time, great guantities of claetic material, predomi-

4 ‘

° . 4 nantly clay and eilt, °were carried by currente into the area from a V . .
‘ Ä Ä

distant source area, probably an upliftlng landmass. The proportion A
VV

4
V V Ä

· Ä _ V. E of sand to the finer particles, euch ae clay and eilt, increaeed ae tlmeÄÄ ' V
Ä ·Ä

went on, as ie indicated by the increase in the number of eandetones_A

_
Ä

V — within, the younger Devonian formations. In the Salem syncline Ä -

—
Ä ÄÄ

· V northweet of the mapped area, rocks of Ear1yVM1esieeipp1an age occur, ,
4.

‘ which- indicate that eedimentation in the area continued at least into -Ä
ÄÄ Ä _°

Ä Ä
Early Mississippian time, E

V
’ Ä ÄVÄTÄ4

Ä Ä
In the upper_ Roanoke River Valley area orogenic activity took Ä V

4

V E place some time after the deposition of the sediments in Early
Ä.

i ·
Ä ·‘ ' Mississippian time. At first, the deforming stresses were relieved by ‘ ’

; V folding, and the small folde now exposed Vin the North Fork Valley
Ä

V ·—

along the eoutheast foot of Fort Lewis Mountain were formed on the ‘ ÄA
.

Ä
· eoutheast flank of the Salem syncline, which lies to the northweet

4. ·4
VÄ—

V
Ä Ä

of the mapped area.
Ä

As Äthe deforming stresses continued, these small
Ä ' Ä



l P ‘ folds were broken by thrust faults. The Rome and Elbrook formations
— were also deformed by drag folds and faults. Finally the rocks yielded

n
P

y to me defoming stresses to form the Salem, Max Meadows, Blue Ridge, F
~

M
B

and the Frles faults. The Fries fault brought crystalline rocks of the

_ · A
Blue Ridge province upon· the sedimentary rocks of the Valley and Ridge _

E- n
'° province. A

E

E Erosion of the Appalachian region began with the uplift of the old

n
F g · Paleozoic sea bottom in Late Permian or Early Triassic time. 'lhis
‘‘.··P E erosional period is still in progress. Local alluvial deposition has ·

· - probably occurred in the area throughout geologic time since the up-
P»

lift. Talus deposits along Poor Mountain and Fort Lewis Mountain,
” ·_

which resulted from erosion during the Pleistocene glacial epoch,and·

· recent alluvial deposits from old rlvertfloodplains represent the ¤¤1yf in
P

‘ ll
n sediments preserved in the area since Paleozoic time. _ T p ·,

_.



_ ECONOMIC GEOLOGY ’

General Statement: 4Although the upper Roanoke River Valley area *
‘

has been prospected many times for mineral deposits of economic value,

4 the only major operations at present are shale quarries for the pro- 4

.( (_ ‘ -( duction of common brick. In addition to the brick shales, other mater-

~
(

ials of possible economic consideration are crushed stone and ground a

"· water. Less important occurrences of lead and zinc, limonite, and‘_
(

4shales for light-weight aggregate are also present. * "* E"

t Brick Shales ‘
( (

l
'_ l

The Old Virginia Brick Company operates two quarries within thet (

imappedarea to supply its plant at Salem. ”One4quarry is in the Rome 4
W

‘a; l
formation near Lafayette (Plate l8A) where the shale lies beneath a ·

a «· _ cover of high-level alluvium and has been leached of almost allcalcar-‘(
(

eous matter to a depth of at least 15 or 20 feet. The other quarry is l

_ in Devonian shales on the southeast slope of Little Brushy Mountain. I

e' (Plate 18B). The shales at this locality·have been intensely folded h ls

4
e ' and deformed. The material from both duarries is carried by truckto”‘

p the plant where it is used in making common briek. T “‘·‘

.L The belt of Devonian Millboro shale in the North Fork Valley be-
( e

· ( tween Fagg and Ironto may yield good rock which can be used in the pro- l

4 duction of brick.. Paved Route 603 gives easy access to this area. S oA
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R ‘ R R
Stoned ,

m . Small, abandoned quarries are present in several places in the
R

R
Elbrook belt of outcrop where the dolomite has been used locally for

'R

Q crushed stone. QIn the wedge-shaped region between the North Fork and
QR

South Ferk valleys the high relief would give quarries in the Elbrook
R

Q dolomite a~high working face above road level. However, the brecciated

· condition of the formation may militate against quarrying operations.
F Detailed structural mapping cannot be done as the exposures are too Q n A

R R
poor. Core drilling at prospective quarry sites would be helpful. QQ

Q
R Th; massive dolomite beds in the Rome formation may be suitable RQQ R

RR
Q

R R
R·for aggregate, but within the mapped area hese beds usually occur at

{ R
R' R R

Q some distance from the main roads. Also, the complicated structure of _»‘
R R s Q Rthe Rome formation may present difficult problems in quarrying opera- » R

gR R ‘RR R .tions. Unless the rock was to be used locally, it would be advisableQQtQ

_ to obtain it from a different formation in a more accessible area.
RRR

.
R R·_

Weathered shales of the Rome have been used locally for fill material.R ‘»

The Knox dolomite is quarried for rock aggregate immediately west of QRR R Q the mapped area.Q ‘ Q QQQ
R R

In the wide valley east of Glenvar, the high-level river deposits
a

are thick enough to be excavated economically for fill material., West
R

R . Q of Glenvar, the alluvial deposits are thinner, less extensive, and areQQ
RR

R
Q Q less well drained as they are nearer river level. Q Q Q Q

R

Q
R

The rocks within the mapped areefars, in general, too broken to Q·· v

·_ he of much use as building stone. The dolomites of the upper Knox ln_Q ·
R , the belt of rocks along the southeast foot of Fort Lewis Mountain

RQ R RA
QQ



l , appear to massive and relatively unbroken in the few available ex-

~ posures in stream channels. However, the inacceeeibility of the rock ·
— A

in this area precludes its exploitation at present. Cobbles from the ~

· various types of slluvlal and colluvial deposits could be used as
(

' dl
building stone or omamental stone.

Q ‘ L ‘= ; A *

« p p
(

U. Ground Water
V (I (

Q
. According to Latta (1956), the predominant water-bearlng forms- —

W ’· tione ef the Roanoke-Salem area are the limestone and dolomite beds of ‘ .
’

_
' the Rome formation. About half of the springsuand welle used as public

(

; . and industrial water supplies are in this formation. ' Solution channels A 1.
and fracture systems are the waterscarrying zonee. '1'he next most

(important formation in regard to ground water is the Elbrook, in which ~

nearly all of the remainder of the springe and welle used for water ' Ü- ,,

supplies occur. 'lhis formation is primarily made up of soluble dolomites
”

4
which provide many water-bearing "so1ution channels. The fractured con- . { W

· _) dition 0f the Elbrook formation and the relatively low percentage of

ehale as compared with the Rome formation may actually make the Elbrook
A

·
(

· a better water-bearing formation than the Rome in the upper Roanoke River „
L ' ‘ Valley area. V A ~ ‘~_

' · ‘ 'I'he alluvial deposits ajre, in general, too thin to be important
( (

sources of ground water and contain enough interstitial clay to fill up V
· L ’ the pore spaces.(Latta,‘l956). Lenses of gravel which occur within the(

_ 6 ‘ alluvial deposlts yield suitable amounts for local use but not for
6 ·

; industrial use. The high-level alluvial deposits are usually eltuated „
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6

upon soluble bedrock above the general groundlwater table. Recent
·/6

6 6
alluvium in the valley bottoms may be suitable as a source of ground

·
6.

water where it is subject A-to constant recharge by the adjacent river. ‘

6 · Streams descending Poor Mountain and Fort Lewis Mountain die-

, appear beneath the gravel deposits in the stream channels at the bases
‘ of the mountains. However, this underground flow is confined to the y

‘ 66 immediate channel and does not supply any extensive ground-water zone.
’

j l · ‘ 'Ihe breccia zone associated with the Max Meadows fault is ccmposed '
6 6 of highly broken and soluble materials and may be a formation which

6

1 ‘
contains large amounts of ground water. However, the hardness of the

_ water in this zone would be extremely high as the result of dissolution

of the carbonate material.
6

_
6 _6

The hardness of the water in the Rome formation ranges from about
6 ’ 6 .6

100 parts permillion to as
6much

as 1,400 parts per million (Latte, 1956). 1 H
‘ V Water from the Elbrook formation is usually softer than water from the g · ,

6 4 Rome (Latta, 1956). ‘1here is no record of the hardness of thewater __

_
.6

from·the river alluvium but, it is assumed to be soft (Latta, 1956).
6 6

64
j

6
·

6
Su1phide_Deposlts „ _q _

6

um . J j The only sulphide deposit within the area is in the ravine of the
6 6

_ A westward-flowing tributary of Bonys Run, about one and one-fourth miles
66

p
6 southeast of Shawsville. Sphalerite and galena occur in a bed6of ‘

g
6 ~

6
medium-gray, fine-grained dolomite in the Rome formation. Both minerals

· _ _ _ are in disseminated crystalline masses throughout the rock, along with ·
.6

~ white, coarse—grained, crystals of secondary dolomite. The sphalerite 4
6



Q Ä -62- ‘

Q crystals are both light yellow and bright red 1nQ color. Several

prospect holes have been made, but the deposit has never been

Q exploited Äcommercially. y
Ä

_ Limonite ‘ A

A Ä Ä_ « Along the trace of the Blue Ridge fault on the northwest flank
P Ä · of Poor Mountain is a gossan which consists of a breccia cemented

Ä ' with limonite. Locally this gossan has been prospected and along the _
Ä Ä A northwest slope of the mountain south of Riverside it has been mined. _

Q
Ä, A However, the limonite fs of low grade and is not considered to be Äof

Q
Ä Ä Ä · Ä economic value at present. ·_ _

A Q
Ä

Light-Weight Aggregate _ A A

Q ’ Ä° Ä “ Ä‘
·

Q Red shales in the Rome fozmation bloat with a cellular internal Ä · A
Ä _ structure when heated to 1,250 degrees centigrade in an electric 5 ‘ — Ä

A furnace. Because these red shales ·are found in readily accessible A Q

Q Ä
· areas, they may be of future importance as raw material for making f- ’

g A light;-weight aggregate. Devonian shales from northwest of the Salem
Ä

Q Ä Q Ä
Ä ‘ fault between Fagg and Lafayette may be suitable for bloating purposes. Ä
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Ü ..
A Plate

6..4A—‘

9
y A. Chevron folds in shales of mg Rome formation near the

{

A A . Max Méadows fault. The beds are exposed in a cut along the
D

W Norfolk and Western Railway half a mile south of Route 639 A r

at Riverside in Roanoke County.

· B. Contorted dolomite beds of the. Rome formation in e .
i A _

6
Dry Branch Hollow, half a mile south of Route 639 in Roanoke . *



-65-

Plate 6. 

MAY ~9 

A 

MA ' ~9 

B 



t ·”
Plate 7.

7
I · ”

I A. Dolomites of the Elbrook formation along U. S. Route
A A - ll at Riverside which also contain beds of shaly dolomite. ‘

_ The pick rests on a small disconformity. Beds dip 30 degrees A .
to the southeast.

„ B. A drag fold on the Elbrook formation along U. S. Route . '
4 a ”

_ A ll at Riverside. 'Ihe view is to the west. ° 7
_ . E

0
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Plate 7. 

A 

MAY ~9 

B 



8
· Plate 8. °

7
° A. Overturned Knox dolomite in Stypes Branch.

U I

$‘.‘ y
B. Overtunned disconformity in Stypee Branch. The pick'

U
_" _· 7 rests upon a layer of chert gravel and weathered dolomite a

_ ° at the disoonformity. The Knox dolomite ie to the left
· ·_ 7 _A, A above the pick and the Effna limeetone ia to the right _T. 7

‘

» ”. ° h below the pick.
VV ”·

n
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Plate 8. 

A 

B 



Ä

Plate 9. °

4 U
A. Effna limeetone in Stypee Branch. g

1 6 n
B. Shearedergillaceoua limestones of the Liberty Hall

formatigon along Route 619 east of Little Bruahy Mountain.
lg

._
_

The view ia to the east. .
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Plate 9 • 

.. AY 59 

A 

.... 59 

B 



·
l _ Hate 10. A

V . _
M A. Sandstone beds of the Bays formation in the creek besido

· the Forest Service road half a mile northwest. of Big! Hill
V

· ·
“ ~

F
Church, Roanoke Sounty. ß

’ _B. Maroon shales and sandstones of the Baysvformation. F
F ‘ Same location as‘at A. A e A Ü ° F
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Plate 10. 

MAY 59 
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A Plate ll.
l l

-
U

A. Thin limestones and ahalee of the Martinsburg foma-· ·
6

~„ ‘ tion in Stypes Branch.

‘ B. "Concretionary" siltstone bed of the upper Martinsburg
V ~

A lj_ .__ im ' formation along Route 603 in Montgomery County, about 0.25
C :V_

mile west of Fagg. _ _
4 .·”·,- .
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Plate 11. 

A 

B 



— Plate l2• „

in ( A, Conglomerate bed in the Clinch (7) sandstone, along _

,
E

Route, 603 in Montgomery County at Fagg, _ 4
E

E
B._ Dark red and gray sandstones of the Clinch (7) forma- _

7 6 6 E
tion which lie above the conglomerate bed at FA" at Fagg;

l

‘ Q
e

These beds may possibly be of Early Devonian age,
·~

e
(
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Plate 12. 

MAY ~9 

A 

B 



v— A. Clinch (7) sandstone along Route 60ß two miles east —

Ü of Fagg. This is a dip slope at the east end of Hightop (

‘ g 7 Ü
· Mountain. View is to the west. ' '

. ? · B. ·Clinch sandstone at the surmnit of Little Brushy AMGl1I1•· _
I

/7 _ tain. View is to the east.
Ü

g
V
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Plate 13. 

Jr.4AY ~9 

A 

B 



‘Q _ ' Q Plate 1/..
Q

Q ‘A. Huntersville chert along Route 603 two and a half miles
Q a

.Q _ east of Fagg on the east end of Hightop Mountain.
U Q n

; 1 g B. Tectonic breocia along U. S. Route ll about 0.25 mile ‘ ‘

5
QQ

east of Wanless Chapel. The large block ofQElbrook dolomite · Q Q

Q
Q U *

QQ
is surrounded dikes of crash conglomerate. —

Q Q
·
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Plate 14. 

MA Y 59 

A 

B 



· ’ . ‘ — Plate 15. V _
l —

— A. Crush conglomerate along U. S. Route 11 about 0.25
I A

mile west of Wanleaa Chapel. ‘ -
U

‘_ B. Alluvial deposite a terraoe expoaed during construoi-
A l

A
1 · tim along U. S. Alternate Route 1,60 through Salem. ' ·
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Plate 15. 

A 

B 



·„ · 1 · 1=·1at6 16. f_-

_ A. Pinnacle of Elbrook dolomite exhumed from 'beneath a
‘

-
L ·

L
_ cover of alluvium et the iutereection of Route 619 'and U. S.

·_

~”Route ll, west of Selm.
l '

A
B. Little Bruehy Mountain as seen from the Roenoke Valley! _ _

. View is to the northeaet. Notice the quarry in the Devonian
f

shales to the left in the picture. V _
l nf "
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Plate 16. 

IIAY • 59 

A 

• IIAY • !19 

B 



n V Plate 17. .
( ’ ·A. Roanoke Valley at Etliston as seen from Poor! Mountain.

(
U

. View is to the northwest. The Rome formation underlies the

t 1 hills in the fereground. Beyond the river valley (middle
· ·

( , distance) which is in thetzone of tectonic breccia, thehills(

1, _ are underlain by the Elbrook fomatien.__ 'Ihe seutheast end of · _

Fort Lewis Mountain appears at the right of the picture. (

( (
· " B. Roaneke Valley at Shawsville as seen from Poor Mountain. _ ‘

View is to the west. 'lhe lills in the foreground are underlain ·
1 V U by the Rome formation. U. S. Route ll (middle distance) is in

l
·

(

_ the valley bottom developed along the tectonic breccia bene. „ ·
·

)

, The hills te the right of the highway are underlaln by the, ‘ _) ”

t '_ Elbrook formation. 'üxe large hill beyond the highway in the 1 ° V (
4

„ center
[of

the picture is capped by a klippe of Rome} · ,
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Pla te 17. 

MA> 59 
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e ‘ ° _Plate 18. ~ ‘ ” 1

I
g ¤. A. Quarry of. the Old Virginia Brick cempaay leached shales

. of the Rome formation along U. S. Route ll, half a mile south 1
8

· Ä 1 of Lafayette. g Ä A

1 B. Quarry of .the
.0ld

Virginia Brick Company in Devonian shales
‘

_ on the aouthweet side of Little Brushy Mountain. 1 C ’

< ‘ ‘ C —
U

.
‘

· .
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Plate 18. 
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