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INTRODUCTION
Location of the Area

The Butt Mountain ares comprises a pentagonal area of approximately
55 square miles in the northeast portion of Giles County, Virginia, and
iz included in the United States Geological 3Survey's 15 - minute
Pearisburg quadrangle edition of 1937. The area is bounded on the
northwest by the Virginia-West Virginia line which follows the crestal
portion of Peters Mountain. The area is bounded on the west by G0°
40! west longitude and on the south by 37° 20' north latitude (Pl.1).

Four secondary roads traverse the area., The cld 3alt-Sulphur
Turnpike which many years ago was a principal route of stagecoach travel
erosses the southern portion of the area from the base of Johns Creek
Mountain to Mountain lake. State Road 513 enters from the south and
follows Doe Creek to Mountain Lake, State Road 523 enters fram the
scutheast and traverses the central portion of the area along Little
Stony Creek and crosses the northwest portion of the area. All of
these roads join U, S. Route 460 south of the area.

In addition to the four secondary roads are many logging and
farm roads. The logging roads are located primarily in the vicinity
of the only two settlements in the area, which are Olean and Interior,
both along 3tony Creek. The central portion of the area 13 circuited
by serviceable dirt rouds along which are located several hunting
lodges.

Geography

Tre Butt Mountain area lies within the Valley and Ridge physiographic

province. The maximum relief in the area is about 2000 feet, The lowest
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elevation, 1750 feet, is an Stony Creek Just west of Olean, Virginia.

The highest point, 4363 feet, is Bald Knob one half mile south of
Mountain Lake. Butt, Big, 3alt Pond, and Doe mountaimsall have altitudes
above 4000 feet and together define a high tableland which constitutes
nearly two thirds of the area,

The area 1s drained principally by Doe, Little Stony and Stony
creeks which are tributaries of WNew River to the south, Little Stony
Creek drains the central portion of the tableland formed by Butt, Big,
and Doe mountains. The creek descends the scutheastern rim of the table-
" lJand by means of two cataracts and flows through a gorge to the lowe-lying
area to the southeast., Stony Creek flows sinuously through a relatively
steep~sided valley which lies between Peters Mountain on the northwest
and Pork Ridge~White Rock Mountain on the southeast. A small segment
of the southeast portion of the area at the confluence of Johns Creek
Mountain and 3alt Pond Mountain is drained by Johns Creek. Johns Creek
flows northeast intc Craig Creek, a tributary of the James River, near
New Castle, Virginia.

Mountain Lake, situated at the intersection of State Roads 623 and
T00 and the Salt-Sulphur Turnpike, is one of the excellent scenic
features in the area. The lake is 3879 feet above sea level and about
2000 feet above New River. The lake, 0.55 mile long and nearly 0.25
mile wide, is drained to the north by Pond Drain, a tributary of lLittle
Stony Creek.

Purpose of the Investigation
The purpose of the investigation was to prepare a geologic map,
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structure sections, and a report on the geology of the Butt mountain
area. The investigation was carried out during the summer and fall of
19%61.
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Previous Work

After the geologic reconnaissance work of the Virginias by William
Barton Rogers little was done to study the general geology of the north-
east portion of Giles County, Virginia until the work of Hubbard and
Croneis (1924) who published a report on the general geclogy of Giles
County. However, this work was still of a general reconnaissance
nature. Butts (1940) in his geologic report of the Valley of Virginis,
inocludes many details of the geclogy in the Butt Mountain area, but his
studies, although more detailed than those before him, were still of a
reconnaisaance nature and some of his interpretations of the geology

along the Narrows fault in the area are necessarily modified in the



present report.

Many workers have discussed one gecloglc aspect or another of
the Butt Mountain area and the literature is abundant with published
works and articles relating directly or indirectly to the geology of
the area. The structural geology of Giles County was discussed by
Mathews (1932, 1934, 1935, and 1938). The economic geology of parts of
the area 18 discussed by Watson (1907), Stose (1922), Mathews (1934),
and Cooper (1960). Mountain lake in the Butt Mountain area was discussed
by Sharp (1936), Holden (1938), and in a brief note in the Minerals
Industry Journal (Anom., 1957).

STRATIGRAPHY

General Statement

The Butt Mountain area is underlein by Paleocgolic sedimentary rocks
largely of marine origin. The exposed Paleozoic rocks range in age from
Middle Ordovician through Middle Devonian. The rock succession is
divided into eleven mappable rock units, each with characteristic lith-
ology. The thickness of the exposed strata is approximately 3300 feet
(P1. 2). Distrivution of the rock units is shown on the geologic map
(P1. 3) and the geologic structure is depicted on six cross sections
(P1s. 4 and 6),

The Moccasin Formation 13 the oldest mapped rock unit although
older Middle Ordovician rocks ocour in the southwest part of the area.
These older units are shown in part on the geologic map (Pl. 3) and
were taken from Shanholtz (1955, P1. 1). Okher older units erop out to
the west and southwest. Roocks younger than the Devonian Millboro black
shale orop out. to the north and east cutside of the area and range in
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age fram Devonian to Permsylvanian. Throughout the area, Quatermary (?)

unocnsolidated deposits lie unconformably on all Paleozoic units.

ORDOVICIAN SYSTEM

Middle and Upper Ordovician Series

Moccasin Formation

Mame and Lithology. - The name Moocasin Pormation was proposed by

Campbel) (1894, p.2) for a sequence of red mudrock and argillacecus
limestones which crop out along Moccasin Creek near Moccasin Gep, Scott
County, Virginia., In the Butt Mountain area only the upper part of the
formation was mapped as part of the field study. The upper part consists
of a succession of interbedded red and lightegray, fine-grained, argilla.
cecus limestone; red and olive~drad variegated silty and argillaceous
mudrock; olive-drab, thiok~bedded siltstone; and red and olive argillacecus
shale. Cooper (1961, pp. 41-42, 95) gives the variation in thickness and
lithology of the Moccasin in the Butt Mountain area and states that the
upper brown-weathering salcarecus sandstones with intercalated sandy
shales are thicker in the trough of the Johns Creek syncline.
Distribution., - The Mogcasin Pormation underlies the low slopes near

the base of Butt, Doe, and Johns Creek mountains. Good exposures of the
upper part of the formation can be found along County Road 613, slong
Doe Creek, and County Road 623, along 1ittle 3tony Creek. A nearly
complete section crops out along Road 626, 1.5 miles north of Pembroke,
Virginia. Cooper (1956, Chart 1) assigne the Moceasin to the Wilderness
Stage.
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Eggleston Formation

Nams and lithology. - The name Hggleston Formation was proposed by

Mathews {1934, footnote, p. 11) for exposures of light-brown, argilla-
ceous limestone part of which is characterized by cuneiform Jointing
and interbedded bentonite along a road, one mile north of Narrows,
Virginia. The formation to the south of the Butt Mountain ares has

been deseribed by Cooper (1961, p. 42) as a succession of drab-gray to
brown calcarecus siltstomes, silty limestones and thin bentonite beds
which are underlain by silicified cuneiformejointed beds., The Eggleston
Pormation was mapped together with the Martinsburg Formation because the
contact between the two formations is gradational and because it is
poorly expésed throughout the area.

Distribution. ~ The lower units of the Eggleston Formation are exposed
in only a few losalities. An incomplete exposure is along Doe Creek on
the north side of Road 613 near the Moccasin contact (Pl. 3). The
Eggleston, like the Moccasin forms a continuous belt around the low
slopes of Butt, Doe, and Johns Creek mountains., Cooper (195, chart 1)
assigns the Eggleston Pormation to the Upper Wilderneas Stage.

¥artinsburg Formation

Heme and lithology. ~ The name Martinsburg Pormation was proposed by

Geiger and Keith (1891 , footnote, p. 161) for exposures of black and

gray caleareous shales near Martinsburg, West Virginia, The Martinsburg
in the Butt Mountain areas is divieible into three units. The lower unit
cansists of lightegray, thine to thicke-bedded limestones. The middle

unit consists of gray, caleareous shales and olive, thinebedded limestcnes.



w1l =

The upper unit consists of browne-weathering thine to medium-bedded
sandstones and siltstones. The upper beds of the unit are abundantly
fossiliferous and contain the brachiopod Orthornjmehula. The

Orthorhynehula beds are found along a trail 0.2 mile west of Mountain

lake and along the Salte-3ulphur Turnpike at the scuthwest edge of the
lake,

The Nartinsburg brown sandstones are succeeded by the red and green
sandstones and slltstones of the Juniata Formation, The Martinsburge
Juniate contact was not faund exposed anywhere in the area; however, the
contact 1s placed at the firsl cccurrence of red sandstones and shales
above the Oprthorhymohuls beds of the Martinsburg Formation.

Distribution and thickness. - The formation marks a continuous belt

along the middle gentle olopes of Johns Creelt, Doe, Butt, and Big

mountains (P1, 3). Partial exposures of the Martinsburg Formmation erop

aut along Roads 511, 623, and T0U. The thickness of the Martinsburg can
not be determined with sny degree of accuracy because of tight drag folds;
howsver, the thickness is of the order of 1500 to 17U feet. These measure~
ments were made n the gevlogic map and the thickest development of the
formation was measured alang the west slcipa of Butt Mountain.

Insofar as known 8ll of the Martinsbwurg at the type lmlity is
Trenton in age; however, it 1s also the youngest formation. (Twenhofel,
et al, 1954, p. 276). Butts (1940, p. 21U~213) assigns the Hartinsburg
exposed in the Marrows section to the Trenton, Eden, and Meysvilie ages
on the basis of characteristic fossils.

Soils developed on the upper part of the furmation characteristically
nave yellow weathered shale chips. A sharp topographic Ureak marks the
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approximate location of the contact between the Martinsburg and the
overlying Juniata Formation., On outerop slopes the contact between
the formations is delineated by an abrupt change in the slope angle.
The Juniata produces steeper slopes whereas the upper Martinsburg

produces more gentle slopes,

Juniata Pormation
Hame and lithology. - The origin of the name "Juniata" as a formation
name is obscure; many authors (Clark, 1897, p. 180; C. K. Swartz, 1923;
and Butts, 1940, p. 221) cite Darton (1896) as naming the formation; but
apparently Derton (1896, p. 2) is simply the first to use the name "Juniata’
for a formation and he refers to a section slong the Juniata River far
removed fram the area he described. He stated that the red shales and
sandstones in the Pledmont Folioc area, West Virginia, are like the typlcal
"Juniata Pormation’ of Pennsylvania, which had not been previously
recognized.

The Juniata Formation in the Butt Mountain area is a succession of
lapimted and crosselaminated marocon siltstones and fine-grained, micae
ceous sandstones and intertvedded silty, micaceoaus shales and gray and
green sandstones., The lithologie character of the upper part of the
formation is given in Geologle Section 1. ’m upper maroon shales of
the Juniata underlie thick bedded, light-gray Tuscarora quartzite in
ccaformable sequence.

Distribution and thickness. ~ The Juniata Pormation occuplies a contine
uous belt Just below the crests of Jons Creek, Doe, Butt, and Big
mountains (P1l. 3). The upper part of the formation 1s well exposed near

&
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the crest of 3alt Pond Mountain and orops out as massive c¢liffs along

the northeast slope of Doe Nountailn 0.5 mile below The Cascades. Partial
exposures of the Juniata crop out in Stony Cresk north of Olean, Virginia,
where it formms the hanging wall of the White Rock Mountaln fault. The
Juniata FPormation ranges greatly in thickness in the area. The maxizm
thickness of the fommation is approximately 400 feet on the west slope

of Butt Mountaln and the least thickness is 190 feet near the crest of
the Mountain lake anticline near Mountain lake.

The Juniata Formation has been assigned to both the Upper Ordovician
{Twenhofel, 195¢, p. 272) and Lower 3ilurian (Clark, 1897, p. 180). The
writer prefers to follow the former because of evidence cited by Butts
(1940, p. 229). Pew fossils are reported from the Juniata Formation;
however, specimens of Lingula and cephalopuds and gastropods were
collected from maroon and greenish-gray siltstones above the first
prominent, crosselaminated sandstone of typical Juniata lithology on the
southwest slope of 3elt Pond Mountain about 0.5 mile south of Bald Knob
(r1. 3).

SILURIAN SYSTEN
Nedinan Series

Tuscarcra Sandstone
Name and lithology. = The origin of the name "Tuscarora” as a formation
name 18 obscure. Many authors (Clark, 1897, p. 18}; €. K. 3Swartz, 1923,
p. 26; and Butts, 1940, p. 229) cite Darton (1896) as naming the
Tuscarora; but apparently Darton (1896, p. 2) is simply the first worker
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to refer to a section in the Tuscarora Mountains far removed from the
area he deseribed, He states that the white sandstones above the Juniata
Pormation in the Pledmont folio area of Maryland and West Virginia are
like the white sandstones and shales along the Tuscarora Nountains in
Pennsylvania.

The Tuscarora Sandstone in the Butt Mountain area consists of
thick-bedded quartzite, coarse-grained and conglomeratic quartzitic
sandstone, and quartz-pebble conglomerate. The quartz sand grains are
well cemented by quartz. The quart:z pebbles range up to 2 inches and
are round- and egg-shaped. The pebble beds are nearly always exposed
along the underside of the lower beds of the formation where they fomm
overhanging ledges. On Pork Ridge, two miles east of Olean, Virginia,
Tuscarora beds are inverted and the weathered pebble beds are beautifully
exposed, The sandstones in the Tuscarora are c¢ross-bedded, particularly
the lower units. The detailed lithologic character of the Tuscarora
3 ndastone 1s given in Qeologic Sections 1, 2, and 3, The Tuscarora
Sandstones grade upward into light-gray, mottled maroon siltstones and
green shales of the Rose Hill Pormation,

Distribution and thickness. - The resistant character of the Tuscarora

quartzites is well attested to by the massive cliffs near the crest of
Butt, Big, and Doe mountains where the quartzite 1s nearly contlmacusly
exposed, The Tuscarora quartgite is the ridge-former on Peters, 3alt
Pond and Johns Creek mountains (Pl. 3). A complete section of the
Tuscaroras crops out along Stony Creek northeast of Olean, Virginia and
below the Cascades along Little Stony Creek. Bold cliffs occur well

down the northwest slope of Butt Mountain where the Tuscarors 1s repeated
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by faulting (Pls. 3, and TA). The Tuscarora Sandstone i3 the principal
rock forming the extensive upland c¢olluvial deposits in the high valleys
arcund Big, Butt, and Doe mountains,

The thickness of the Tuscaroma Sandstone ranges fram about 50 feet
near the Cascades to 140 feet near the west end of Butt Mountain., The
thickness along Stony Creek is approximately 120 feet. Arthrophyous

and "3eolithuz are found throughout much of the formation,

Nilagaran Series

Rose Hill Formation
Name and lithology., - C. K. Swartz (1923, p. 20) named the Rose Hill
Pormation for Rose Kill, Cumberland, Maryland for all beds between the
Tuscarors and Keefer ssndstones of Maryland. The Rose Hill Farmation
in the Butt Mcuntain area is roughly divisible into three units. The
lower unit is distinguished by green and red finely laminated shales and
gray sandstonea. The middle unit consists of maroon, thickebedded,
nedius-grained, hematite-cemented sandatones. The upper unit consists
of green and buff shales and locally also interbedded marodm, thinebedded
fine-grained, hematite-cemented sandstone. The lithologle character is
given in Geoclogic Sections 2 and 3. The Rose Hill is succeeded by
thickebedded, white and reddish-white quartzites, possibly of 'Keefer'
age.
Distpibution and thickness. - The Rose Hill Formation forms a contine

uéus belt along the crest of Peters Mountain and erops out in an exten-
sive belt along the crest of Butt Mountain (Pl. 3). Excellent exposures

of the formation occur 0,75 mile northeast of Olean, Virginia, along
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Stony Creek where the formation i3 nearly coumpletely exposed. Nearly
vertical ¢liffs of Rose Hill cacur at The Cascades. The thick-bedded,
hematite-cemented sandstones are secondary rldge-formers and crop out
as praminent ledges around the crest of Big, Butt, and Doe mountains.
The Rose Hill Pormation ranges in thickness in the area. The
thickness on Johns Creek Mountain is about 160 feet; at the Cascades
the Rose H1ill 1s 144 feet. Along the northwest slope of White Rock
Mountain the thickness is 206 feet, Swartz (1942, chart 3) assigns the
Rose Hill Formation to the Nlagaran 3eries. The Mastigobolbina lata

Hall zone (Middle Clinton) i3 present in the Rose Hill sandstones
exposed along Peters Mountain. Specimens of Mastigobolbina modesta

Ulrich and Bassler, identified by Dr. C. G. Tillman, were collected from
the crest of Peters Mountain, approximately 3 miles due north of Interior,

Virginia.

"Keefer Sandstone

Name and lithology. - The name Keefer Sandstone was proposed for a
gequence of white sandatones on Keefer Hountain, a few miles northeast
of Hanocock, Maryland (Swartz, 1923, p. 28). Butte (1940, p. 119)

includes the Keefer in the Clinton Pormation. Cooper (1944, p. 119), on
the basis of fossil correlation with the Maryland 31ilurian section, !
believes that the "Xeefer' of southwestern Virginia is older than the

true Keefer. The name "Keefer in the Butt Mountain area is used loosely
to refer to a sequence of white and reddishe-white quartzites, conglazerates,
and sandstones and thin intercalated shales which overlie the Rose Hill
formation., The detailed lithologic character of the Keefer i3 given
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in Qeologic Section 3. Although the 'Keefer' gquartzite in most outerops
throughout the area is difficult to distinguish from the Tuscarora quartgzite
of similar lithology, the red and yellow weathering, punky, sandy shale
bed and lightered quartzites in the upper part of the formation are readily
distinguishable. The Tuscarora guartzites can be distinguished from the
“Keefer’ by the distinotive pebble conglomerates at the base and in the
middle of the Tuscarora. Where outerops show only the white guartzites,
the two units c¢an not be sepaiated readily and the identity of the unit
is determined by the identity of the overlying or underlying red unit,
the Rose Hill or Juniata formations. The red beds are diatinguished
using criteria resulting from a study made by Cooper (1944, p. 110).

The Keefer’ quartzites are overlain by a succession of gray, shaly
weathering fossiliferous limestones of the Tonoloway.

On most dip slopes the contact between the "Keefer” and Tonoloway
is indicated by & sharp break in slope and 18 marked by a gone consisting
of fragments and blocks of "Keefer" Sandstone, Rocky Gap Sandstone, and
in places Huntersville Chert, all of which are cemented with oxides of
iron and manganese. The resulting rock is a collapse or founder breccia
(Norton, p. 191) (P1, 7 B). The collapse breccis is formed after the
strata have been defommed and tilted and 1s a product of extensive
dissolution. The origin of the brececia 1s probably related to processes
described by Norton (1917, pp. 191-192) and Farnham (1960, p. 41, P1, 1)
for the dissolution of the Tonoloway Limestone in the Tumbling Creek
area, Washington, Smyth, and Tazewell Counties, Virginia., The Tonoloway
Limestone is readily soluble by percolating ground water whereas the under-



lying Keefer’ quartzite forms an essentially impermeable seal, Cavities
develop in the limestones well below the surface and pleces of overlying
Rocky OGap Sandstone break off and fall into the cavities. Subsequent
erosion of the dip slope and migration of the Rocky Gap-Huntersville
bluff down slope produces surficial flcat blocks of chert and additiomal
sandstone which creep down slope into the cavity in the Tonclouny Lime-
stone., Cementation of the loose blocks occcurs as manganese- and ironerich
groundwater percolate through the brecclia, Hydrous ferric and manganie
oxides are precipitated around the loose fragments and finally cement the
material.
Distribution and thickness. - Excellent exposures occur slong Stony
Creek, 0.75 mile northeast of Olean, Virginia. The formation marks a
continuous belt along the upper slopes of Peters Mountain (Pl. 3). The
"Keefer” 18 a secondary ridge-former and forms broad flatirons along the
southeast slope of Big Mountain and the northwest slope of Butt Mountain.
Determinations of the exact thickness of the "Keefer’ Sandatone are
difficult because the contact with the overlying Tonoloway Limestone is
not well exposed in the ares; however, the average thickness is of the
order of 150 feet. Swartz (1942, chart 3) assigns the true Keefer to
the Niagaran Series., All of the Rose Hill in the area is probably Middle
Clintun in age. If the "Keefer of the Butt Mountain area 1s older than
the Keefer of Maryland as Cooper (1944, p. 119) believes, then there is
an unconformity of considerable magnitude between the "Keefer and
Tonoloway Limestones. DBecause the Tonoloway rests directly upon the
‘Keefer” without any apparent stmucturel unconformity the unconformity

i3 indicated by the absence of true Keefer, Rochester, McKenzie, an
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Bloomsburg, end Wills Creek beds. These units are present in the northe
ern part of the Appalachian Valley (Butts, 1940, pp. 243+257). On the
other hand the "Keefer” 3andstone of the ares, »eing much thicker (150 +
feet) than the type Keefer of Meryland (2u-iU feet) may represent a sandy
facies of the Upper Clinten and higher units.

Cayugan 3eries

Toncloway Limestone
Bame and lithology. « The name Toncloway Limestone was proposed for a
succession of fosailiferous gray platy limestanes on the lower slopes of
Tonoloway Ridge, Washington County, Maryland (Swartz, 1923, p. 33). The
Tonoloway Limestone in the Butt Mountain ares is a succession of gray
and yellowlahebrown, coarse~ to finee-grained, fossiliferocus limestones.
The detailed lithologic deseription of the formation is given in
Geologic Seotion 4. The upper sandy and silty limestones and interbedded
quartsite of the Tonoloway give uay to overlying ealeitic quarte sande
stones of the Rocky Gap Sandstone.
Distritution enu thickness. - A nearly camplete section of the Tonoloway
Limestone 1s exposed along Stony Creek, 0.1 mile north of Interior,
Virginia (Pl. 8 A), Mo other exposure of the formation is known to
osour in the area; however, the limestones upon weathering yield a
typioal yellow t¢ red olayey soil, This distinotive soil stands in
marked contrast to the sundy drown soils developed on the underlying
"Keefer” and overlying Rocky @Gap Sandstone, The breccia which ocours
above 2500 feet altitude also marks the areas underlain by the Tonoloway.
The Tonocloway Limestone 1s mapped together with the "Keefer” Sandstone
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as one map unit because exposure of the Tonoloway is poor.

The following is a 1list of fosails identified by the writer
from the Tonoloway Limestone exposed 0.1 mlle north of Intericr,
Virginia:

‘Fossils of the Tonoloway Limestone
Ostracodes
Beyrichia of. B, tonclowaven2is Ulrich and Hassler

Dibolbina producta Ulrich and Bassler
Dizygopleura halli Ulrich and Bassler

lsperditia sp.
Welleria obliqus Ulrich and Bassler

Zygobeyrichis sp.
Pteropods

Tentaculites gyracanthus Eaton
Beyrichia ef. B. tonolowayensis differs in several respects fram the
type specimen of B, tonolowayensis (Ulrich and Bassler, 1923, Pl. 23,
Pig. 26). Pirst the anterior lobe is narrower and sharper crested.
Secondly, the median and anterior sulei are broader. Thirdly, the
furrows on the frill are broader and fewer. However, the specimen is
unlike any other illustrated or desoridbed. Beyrichis tonolowayensia,

Dibolbina producta, Dizygopleurs halli and Welleria obliqua are all

restricted to the Tonoloway Limestone of Maryland and West Virginia
(Ulrich and Bassler, 1923, pp. 183-232).

The Toncloway along Stony Creek is T5 feet thick and 1s structurally
located in the trough of a northeast plunging syncline. The thickness

elseuhere in the area 1s estimated on the basls of residual clayey s0ils
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to be about 50 feet.
DEVONIAN SYSTEM
Lower Devonian Series

Rocky Gap Sandstone
Name and lithology. -~ The Rocky Gap Sandstone is probably the ferru-
ginous sandstone unit in Campbell's (1895, p. 2) Giles Formation.
The Giles FPormation included everything between the 'Keefer’ (of this
report) and Ramney Shale (Millboro of this report). Swartz (1929, p. 80)
applied the name Ré;&lq Gap to a sequence of sandy and cherty beds in
Rocky Gap, Bland County, Virginia, below the 3altville Chert which he
correlated with the Shriver Chert.

In the Butt Mountain area the Rocky Gap Sandatone conaists of
dark-gray to darkebrown caloite-cemented sandstones. HNumerous ferrue-
ginous granule conglomerates ogcur throughout the formation., The litho-
logic character of the Rocky UGup is given in Qeologies Section 5, The
upper sandstones of the formation near the trough of the Butt Mountain
synoline contain in interbedded breceia which consists of angular
fraguents of white sandstone., The lithology of the sandstone fragments
1s similar to the Tuscarora and Keefer sandstones. The Rocky Gap sande
stones weather to brown and orange sands and the quartz grains are
mostly angular to subangular. In bold ocutorops, the bedding features
are loat owing to leaching of the caleite cement. Locally, fractures in
the sandstone are filled with maenganese and iron oxides. The Rocky Gap
conglomeratic sandstones are succeeded by the yellow and brown chert beds
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of the Huntersville.

Distribution and thickness. - The Rocky Gap Sandstone is poorly exposed

throughout the erea. The distribution 18 shown on the geologic map
(P1. 3). Bxast thickness measurements of the Rocky Gap are difficult
to make because of poor exposures; however, the thickness 1is probably
63 to 80 feet, north of Interior, Virginia, on the south flank of
Peters Mountain {on the northwest 1limb of thePork Ridge syncline) and
more than 100 feet north of Little Meadows (along the northwest flank
of the Butt Mountain syncline) (Pl. 3). Cooper (1942, chart i) assigns
the Rooky Gap to the Helderberg Stage of the Devonian., Spiriferoid

brachiopods occcur in float blocks on the south slope of Peters Mountain,

Huntersville Chert
Name and lithology. -~ The Huntersville Chert is probably the chert
unit of Campbell's (1896, p. 2) Giles formation. Price (1929) named
the Huntersville Chert from Huntersville, Pocahontas County, West
Virginia. In the Butt Mountain area, the Huntersville 13 a sequence
of light-gray to white chert with intercalated glauconite beds. The
weathered chert in some exposures is stained darkebrown. The chert
occurs on dip slopes in clayey soils as fractured, mmmaee?- and iron-
stained, blocky fragments. The Huntersville 1s succeeded by the black
and chocolate-brown shales of the Millboro.
Distribution and thickness. - The Huntersville is poorly exposed through-
out the area. The distribution is shown on the geologic map (P1. 3).
The average thickness of the formation is estimated to be 70O feet along
Peters Mountein north of Interior and more than 100 feet in the Butt
Mountain syneline north of Little Meadows, Cooper (1942, chart 4)
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assigns the formation to the Onesquethaw Stage of the Devonian,

Hillboro Shale |
Name and lithology. - Butts (1940, pp. 3.0«309) named the Millbdoro
Shale for exposures of black fissile shale at Millboro Springs, Bath
County, Virginia. In the Butt Mountain area the Millboro is the
youngest preaserved formation, It aonsists of black fissile shales
which weather to chocolate«brown. 3o0ils develuped over the Millboro
contain weathered chips and flakes of the shale, Locally calecarecus
concretions occur in the formation,
Distribution and thickness. - The Millboro 3hale is confined to the
trough of the Butt Mountain ayncline (Pl. 3 snd 4 section C-C!), The
thickness near Little Mesdows is approximately 230 feet.

Colluvium and Alluvium

Colluvium is a general term which refers to loose unconsolidated
and inccherent deposits which acoumulate by the action of gravity.
Alluvium, alsc a general temm, refers to stream deposits of comparatively
recent time. In the Butt Mountain area, both the alluvium and colluvium
are mapped as one unit, The differentiation of the two deposits can
only be made along the major streamz., The deposits sre mapped where
the distribution of the btedrock formations is obscured by the covering
material, The deposits consist of fragments and blocks of sandston e
derived chiefly from weathering of Tuscarora and Keefer' sandstones
and quartzites which crop out near the crests of Peters, Big, Butt, Doe
Salt Pond and Johns Creek mountains.

T™he alluvium and colluvium consists of several types of deposits
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which are called talus, sliderock, terrace deposits and "let~down”
erratics (Landes, 1959 and Farnham, 1960, pp. 43«44}, Excellent
examples of talus and sliderock occur on the northwest slope of Doe
Mountain and along the high slopes and steep valleys fronting Big and
Butt mountains. In the upper reaches of resequent stream valleys on
the south slope of Peters Mountain, colluvial material clogs or in places
f1lls the apparently once steep and deep valleys. Blocks of Tuscarora
and ‘Keefer' sandstone clog the upper reaches of Johns, Doe, and Little
3tony creeks and Pond Drain. The thickness of accumulation of the
loose blocks of Tuscarora in high valleys is indicated in the north
end of Mountain Lake and Pond Drain., There the lake reaches & maximum
depth of spproximately 75 feet. The depth of the lake is probably an
indication of the depth of & former valley which has subsequently been
filled with large blocks of Tusearora sandstones (Pl. 11). Same of the
rectangular-shaped blocks measure 20 by 12 by 8 feet and weigh an
estimated 150 tons. Similare-sized isolated blocks of predaminantly
Tuscarora lithology are found on low slopes underlain by Martinsburg
shales on the south slope of Doe Mountain and west slope of Butt
Mountein. These are appropriately called "let-down" erratics and they
point to the highly resistant character of the Tuscarora quartzites.
Alluvial deposits ccocur along Stony Creek and the low reaches of
Laurel Branch, Little Stony Creek and Doe Creek. Imbricste boulders
lying in the stream channel cocur throughout the bed of Stony Creek.
Locally & terrace gravel deposit i3 exposed along the southwest side
of Stony Creek, approximstely 10-15 feet a:ove the stream level. Flate
8B shows a typical eiposure of the rounded stream pebbles and boulders
of the deposit, 2.5 miles northeast of Olean, Virginia. The distribution
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of the colluvium sand alluvium is shown on the geologic map (P1. 3).
STRUCTURAL GEOLOGY

General Features

The Butt Mountain srea lies within an area of complexly folded
and thrust-faulted strata in the Valley and Ridge province of southwest
Virginia. Parts of two Appalachian thrust blocks are present; part of
the Narrows bloek ocoupies the socuth and central portions of the area
and part of the St. Clair block ococcupies the north portion., The major
structures in the ares are synclines., The Narrows fault, which extends
for approximately 50 miles northeast from Tazewell, Virginis, dies out
in the northeast part of the area. The relations of the struotures in
the Butt Mountain area to adjoining areas is given by Plate 5 which shows
the axial traces of folds and traces of major faults, Five syneclines,
three anticlines, and five faults trend across the area in a northeast
direction (P1. 3). Local names have been applied to some structures
and are taken from related physicgraphic features. The interpretation
of structure 1s depicted on six eross sections (Pls, 4 and 6)., Three
sections (P1. 4) show the structure across the entire area from northe
west to southeast; three other sections (P1. 6) supplement the sections
of Plate 4 and show camplications in the local structure along the
valley of Stony Creek. s

Intense deformation appears to have been concentrated in the
northwest part of the mﬁ where geologic structures are tight, overe
turned, and faulted (P1s. 3 and 4, especially A-A'), Within the area,
the trough portion of the Butt Mountain synclinorium contains the
thickeat sections of Devonian, Silurian, and probably Ordovician rocks
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(Cooper, 1%2, p. 9%). The following description and interpretation
of the geologic structure supplements the structurn] features shown on
the geologio map (P1. 3) and Plates 4, 5, and 6. These will be
discussed in turn from the southeast to the northwest,

Johns Creek Syncline
The major structure of the Valley & Johns Creek is the Johns
Creek syncline. This doubly plunging fold has a length of more than
2% miles and its axis trends K. 55° E. (P1. 5). The southwest nose
1s at the Juncture of Johns Creek Mountain and Salt Pond Mountain (P1, 3).
The ridge crests are held up by the resistant Tuscarora sandstones
whereas the “Keefor sandstones mark the trough portion slong Johns
Cregk. The northwest flank gf the Johns Creek syncline dbeccomes the
southeast flank of the Mountain lake anticline,

Mountain lake Anticline

The structure along Doe Creek and Mountain lake 1s the Mountain
Lake anticline (Pl. 3). ‘e fold trends N. 50° B, and plunges gently
to the nartheast. The anticline is symmetrical and both limbs have dips
ranging fram 10° to 20° (P1. 4, C=C'). Qentle northwest dipping
Tuscarore and Rose Hill beds alang Dos Mountain mark the northwest limb,
The crest of the antlcline is located where the contact between flat~
lying Moccasin and Martinsburg-Bggleston Leds cross Doe Creek (F1. 3).
Martinsburg beds along both flanks of the anticline are tightly folded
into miniature anticlines and synelines whose axes plunge in the direction
of the axis of the Nountain Lake anticline. The northwest limb of the
anticline beoomes the southeast limb of the Butt Mountain synclinorium.
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Butt Mountain Synclincrium

The Butt Mountain synclinorium is named for Butt Mountsin, a
high but broad flat-lying region held up by flat-lying Silurian
sandstunes of the southwest nose and trough portion of the synelinorium,
The major culmination of the fold occurs tetween New River and Pearisburg,
Virginia, (P1. 5). The synclincrium 13 a major system of east-nopti-
east trending folds with a length of more than 200 miles.

The northeast plunging portion of the synelinorium, northwest of
New River, trends N, 65° E. across the central poartion of the Butt
Mountain area. Near the crest of Butt Mountain the teid plunges 10° bo
20° to the northeast, The youngest formeticn is Devonian in age and
i3 preserved in a minor depression of the axial portion near Little
Meadows (P1, 3).

The symelinorium 1s composed of one major depression and several
minor £01ds (P1. 5)., The southeast flank is formed by a syncline and
an anticline both of whieh trend M. 40° E, and plunge approximately 20°
north«mrbhoaat. The trough portion of the synclinorium trends N, 65° E.
along the northwest part of the orest of Butt Mountain and along Laurel
Creek whers an axial depression is shown by reversal of plunge in the
Millboro Shale (P1, 3).

It is this depressiom of the Butt Mountain synclinorium that
contains the thickest development of Devinian rocks within the area.

The Roeky Gap Sandstone 1s 100 feet thick whereas on the northwest
1imd of the Pork Ridge syncline to the northwest the Rucky Qap is
spproximately 60 feet thick. The Huntersville Chert is approximately
100 fest thick (map measurement) on the northwest limb of the Butt
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Mountain syncline whereas on the northwest limb of the Pork Ridge
syncline it is approximately 60 feet thick.

The structure is asymmetric along little Meadows with the northwest
limb dipping 35° southeast and the same rock units on the southeast
limb dipping 15° northwest. Most other folds in the area are asymmetric
with the southeast limb having the steeper dip. The steeper dips on
the northwest limb of the syncline are probably related to the high-angle
Big Mountain fault (P1. 3). The Millboro Shale in the depression 1is
tightly folded. The contorted nature of the shale, like the Martinsburg
of the Mountain Iake anticline, appears incongruent in view of the
relative opemmess of the syncline.

Two high-angle faults repeat parts of the Juniata, Tuscarora,
Rose H1ll, and "Keefer" beds within the Butt Mountain synclinorium
(P1. 3). The Lookoff Rock fault lies northwest of Lookoff Rock and’
trends N. 60° E. into the trough portion of the major depression of
the Butt Mountain synclinorium. The identity of the fault as either
reverse or normal is largely interpretation because critical areas are
covered by colluvium. The trace of the fault as near as can be traced
in the field from Lockoff Rock on Butt Mountain southwest into the south-
west end of the mountain indicates a steep dip for the fault. The fault
is interpreted to be nearly vertical or to dip steeply to the southeast
(P1, 4, A-A'), The fault probably passes into an anticline to the
southwest in Middle Ordovician limestones (Pls. 3 and 5).

The other high-angle fault, the Big Mountain fault, trends N. 65° E.
and lies northwest of the Lookoff Rock fault and southeast of the Narrows
fault-Epling Draft anticline (Pls. 3 and 5). The greatest stratigraphic
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displacement ocours immediately north and below the high point on the
crest of Big Mountain where Juniata beds abut against 'Keefer' beds.

At its southwest termination the fault probably dips nearly 90° whereas
towards the northeast the fault dips steeply to the scutheast. The
fault was traced for approximately 5.5 miles in the area and continues
to the northeast for an unknown distance.

A minor asymmetric syncline is detween the Lookoff Rock fault and
Big Mountain fault along the west crest of Butt Mountain (Pls. 3 and 4,
A-A'), Beds on the northwest limb dip gently to the southeast whereas
beds on the socutheast limd dip steeply to the northwest. Here again
these steep dips were probably produced by drag along the hanging wall
of the Lookoff Rook fault.

The Tuscarora sandstone in the trough portion of this minor syncline
18 140 feet thiek whereas the Tuscarcra along Big NMountain, 4.5 miles
scutheast of Olean is 100 feet thick. At The Cascades, 1.5 miles south
of the Lockoff Rock fault, the Tuscarore is 50 feet thiock (P1. 7). The
relationship between the thicker Tuscarora Sandstone in the Minor
syncline and the Lookoff Rock fault may be significant. Because the
fault is not discernible to the northeast where Devonian beds crop
out the Tuscarora may be thicker because of movement along the fault
at the time of formation of the Tuscarora.

The geologic structures northwest of the Butt Mountain synclinorium
contrast markedly with those just described in the south and central
parts of the area. Asymmetric folds cut by several minor faults chaprs
acterize the north portion of the area from the Narrows fault on the
southeast to the North Fork syneline on the northwest.
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Narrows Fault and Epling Draft Anticline

The Narrows fault, one of the major structural breaks in the
southern Appalachians of Virginia, was named for The NHarrows of New
River at the upper end of which the fault crosses the river. 3outh-
west of The Narrows, the fault trends generally 3. 80° W. and dies out
near Tagewell, Virginia. Northeast of The Narrows, the fault bses
displacement rapidly and finally dies out in the crestal portion of
the Epling Draft anticline in the northeast portion of the erea (Pls. 3
and 5). The Narrows fault southwest of New River in the Burkes Garden
quadrangle is called an overthrust and dips approximately 45° to the
southeast (Cooper, 1944, p. 198). The dip of the Narrows fault
northeast of The Narrows is unknown and ¢an not be accurately
determined in the Butt Mountain area, however, it i1s estimated to dip
approximately 50° to 60° to the southeast. Here the fault is better
termed a high-angle thrust, Two of the three border faults on the
northwest side of the Narrows fault are well displayed in a road cut
at Olean, Virginia, (Pl. 9).

Butts (1933) shows the Marrows fault extending along the north-
west slope of Butt and Big mountains and dying out in the northeastern
Giles County, near the Virginia-West Virginia boundary. He showed
Martinsburg beds faulted against Silurian beds throughout its extent
across the Butt Mountain area. However, that Martinsburg belt terminates
along and immediately northeast of the saddle between Big Mountain and
Pork Ridge. whether or not the fault passes through the saddle and beyond
to the northeast is open to question. The Martinsburg beds in the saddle



“31"’

are interpreted tc represent the crestal portion of the Bpling Draft
anticline which is overturned to the northwest. The writer believes
it more likely that the Narrows fault dies out Just scuth of or in the
saddle {Pl. 3). The tracedf the Narrows fault along laurel Branch is
obscured by a cover of colluvium and alluvium which ooeurs not only
along the stream but well up nn the northwest slope of Butt NMountain
(P1. 3).

Northwest of the saddle between Big Mountain and Ford Ridge the
southeast dipping Juniata beds of the overturned northwest limb of
the Epling Draft anticline become vertical and finally dip steeply to
the northwest along strike to the northeast near the eastern edge of

the area.

Pork Ridge Syncline

The Pork Ridge syncline is named for Fork Ridge which 1s held up
by the overturned Silurian sandstones of the southeast limb of the
fold. The syncline i3 the northeast extension of the Hemloock Ridge
syncline (Hale, 1960, P1. 1). The area between Fork Ridge and White
Rock Mountain marits the axial portion of the fold (P1. 3). The faulted
trough portion is well displayed along County Road 635 at Olean, Virginia.
Alsc near Olean part of the Rose Hill Formation on the northwest limb
is probadbly faulted cut. The belt of outerop is 30 narrow that scarcely
all the formation (200+ fest) could be present between the mapped
voundaries (P1. 3).

White Rock Mountain Fault
The noprthwest limb of the Pork Ridge syncline on the northwest
slope of White Rock Mountain probably is cut by two reverse faults,
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Plate 6 i1llustrates the structurel interpretation and relations along
the faulted limb, The faults constitute a zome of faulting and tight
folding and in places nesrly isoclinal folding involving mostly
Silurian units. The assoolated folds along the zone were probably
produced as a result of drag along the fault planes during faulting.
The principal fault of the zone is designated the White Rook Mountain
fault (Pls, 3 and 5) and is a continucus break from southwest of Olean,
Virginia, (Hale, 1961, P1. 1) nurtheast to Interior, Virginia, and
beyond the area. The dip of the fault is estimated to te between 35"
and 45° to the southeast along the western part of the area, and where
the faulre play out into one fault in the northeast part of the area

the dip 1s estimated to be less than 35" (P1. 1.4).

Ronk Anticline and Stony Creek sSyncline
Horthwest of the White Rock Mountain fault, two praminent minor
folds are developed on the northwest limdb of the Fork Ridge syneline,
The axes of the folds trend N. 35° E. along the southeast slope of
Peters Mountain and along Stony Creek. The folds plunge 12° to 15° to
the northeast. To the northeast these folds become part of a major

syncline which plunges to the northeest. (Pls. 3 and 5).

Peters Mountain Homocline
All the beds southeast from the 3t. Clair fault to the crestal
portion of Peters Mountain dip to the scutheast., The crest of Peters
Mountain marks the N, 60° E, trend of the hamoeline (Pls. 3 and 5).
The average dip of the beds near the crest of Peters Mountain is 2.°

southeast. Hslfwmy aorcss the north part of the ares along the crest



of Peters Mountain, the homoclinal structure is abruptly temminated

by the Huckleberry Ridge thrust and the nose of the North Pork syncline
(P1. 3). The Huckleberry Ridge fault is estimated to dip 30° to the
southeast (Pl., 4, C«C!),

The North Pork ayncline is a doudbly plunging slightly asymmetrie
fold (P1. 3and 4, C-C'), The southwest nose forms a broad flat lying
area underlain by 'Keefer” and Rose Hill beds at the juncture of Fork
Mountain and Peters Mountain.

SUMMARY OF STRUCTURAL FEATURES

The purpose of the summary is to point out and emphasize certain
structural features which have been uncovered during the field study
and to discuss their possible significance or implications.

The writer disagrees with smme of the structural interpretations
made by Mathews (1934, pp. 15-17). Mathews states that the general
trend of the primary structure in Giles County is about N. 60° E, and
that crossing this primary structure are four diastinet anticlinal folds
and two "overlap fault zones”, the axes of which cut the primary axes
at angles of about 68° to form a grid pattern of all structures.
Mothews' map (1934, Pl. 2) shows the axis of one of his “cross” anticlines
(Butt Mountain anticline) extending from the Goodwins Ferry area
through the crest of Butt Mountain., The writer does not agree with
this interpretation, The axis of Mathews' postulated Butt Mountain
anticline is not contiruous across the area in a north-south direction
and it appears that Mathews may have lined up culminations of same of

the major northeast-scuthwest trending folds.
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The relationship of the faults in the northern part of the ares
to the Big Mountain and Lookoff Rock faults 1s not apparent. The high-
angle faults and tight folding along the northwest limb of the Pork
Ridge syncline die out to the northeast in an area underlain by broad,
gently plunging folds which are cut by a low-angle southeast dipping
thrust fault. The Marrows fault also dies cut to the northeast in ﬁhe
northern part of the area. The asymmetry of these folds and the
direction of dip of the faults in the northern part of the area indi-
ocate that a deforming force acting laterally from the southeast produced

the folds. However, the very high angle, nearly vertical faults on
Butt and Big mountains (Pls, 3 and 4, A-A' and B-B'), dounthrown on
the northwest sides, are not easily explained by latersl] compression
from the southeast, Availlable evidence indicates that the displacement
and high angle of dip of the Big Mountain fault as known from exposures
of Silurisn sandatone extends downward at least to Middle Ordovicisn
limestones.

Cooper (1961, pp. 114-116) points out that if synclinal subsidence
caused thrusts to develop, the possibility is atrong that further
subsidence produces a kind of underthrust action along the sheared limb,
Downwarping in the area northwest of the Narrows fault possibly explains
the relation between the faults and tight overturned folds in the northe
west part of the area and the high-angle faults along Butt and Big
mountains, If the Butt Mountain synclinorium remained as a stable
passive block to lateral deforming forces produced by downwarping in
the area of the present Fork Ridge syncline, the assumed movement of
the underthrust bloeck could have produced the tightly overturned
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Pork Ridge syneline and could have faulted and tightly folded the
northwest 1imb, The Big Mountain and Lookoff Rock faults would form
in response to vertical downward movement of the Fork Ridge syncline
to the northwest.

Local thickening of 3ilurian sandstones and possibly Juniata
formation in the vicinity of the high-angle faults may indicate
local subsidence during the time of deposition (P1. 7). The Tuscarora
in the trough of the minor syncline northwest of the Lookoff Rock
fault is 130 feet thick whereas the Tuscarora on the northwest limb
of the Butt Mountain syncline, 4.5 miles southezet of Olean, is approx-
imately 100 feet. Near the crest of the minor strongly northenortheast
plunging anticline at The Cascades the Tuscarora is 50 feet thiock. The
rate of change in thickness between these areas is not imown. The
thickened Tuscarcre Sandstone as well as the thickened Devonian units
in the major depression of the Butt Mountain synclinorium in the area
where the Lookoff Rock fault dies out may indicate an area of local
downwarping with perhaps some attendant normal faulting during the
deposition of 3ilurian sands. Nommal faults in most cases are thought
to be the result of vertical and/or tensional forces. The fact that
the Lockoff Rock fault ocours near the trough portion of the synclinorium
strongly indiocates that tensional forces could not have been acting to
produce the differential movement. Instead the writer believes that
the fault 18 probably the result of vertical forces, possibly in the
basement, acting either at the time of deposition or after sedimentation
ceased In the area,

The nature of the deforming process which produced the tight folds
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in 3ilurisn sandstones along the faults in the northwest part of the
area might be determined by a detailled petrographic study of the
Silurian sandstones, Curzory study of three thin sectiuns, made fram
a sample of the Keefer” on the overturned limb of the Fork Ridge
syncline near Olean, Virginia, shows overgrowths and surtured contacts
between the quartz grains, This may indicate possible flow phenmmena
(de Sitter, 199, p. T4). Detalled study of the 3ilurisn sandstones
of the Pork Ridge synoline may prove or disprove {lowage during

deformation.

PHYSIOGRAPHIC FEATURES

The Butt Mountain area is within the Valley and Ridge province of
Virginia. Most of the ridges of the province are narrow orested and
n2id up by resistant Silurian or Missiassippian sandstones. Where the
ridges are high, broad flat-lying areas, the geologic structure of the
underlying resistant sandstones is either s large open anticline or
syncline. The broad and high crest of Butt Mountain 1s caused by a
gently northeastward plunging synclinal fold in resistant 3ilurian
sandstones. The northeastern part of Doe Mountain and Salt Pond
Mountain are also broad flat areas underlain by gently dipping
31lurian sandstones of the relatively open and gently northeast
plunging Mountain lake anticline, DBoth mountains are more than 4000
feet high. Although the high, broad orests of Butt, Doe, and 3alt
Pond mountains are not directly oconnected, the cverall features con-
stitute a dissected high tableland.

Johns Creek Mountain, the scuthwest part of Doe Mountain, Pork
Ridge, White Rock Mountain, and Peters Mountain are all excellent
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examples of narrow crested ridges. The crests of Peters, Big, Butt,
and Doe mountains are marked by nearly evenly spaced gaps which are
the upper reaches of the resequent and obsequent stream valleys which
with subsequent stresms extending paresllel to the strike of the
structure, form the typical trellis pattern of Appslachian Valley and
Ridge drainage. The local relief along the orests of the mountains
averages 500 feet, Evident frost splitting and frost stirring (frost
hesving and thrusting in surface zone of annual freeze and thaw,
Hopkins and Karlstrom, 1955) 18 seen in the widely spaced, “walk
througn ™ ~size fractures developed in the Tuscarcrs along the crest
of Butt Mountain,

The attitude and thickness of the sandstones underlying the
mountains appears to be the controlling factor in the amount of
ercsion along mountains in the area., Bald Knob (altitude 4363 feet),
Lookoff Rock (4195 feet), Butt Mountain (4000 feet), and parts of
Peters Mountain (3960 feet), are the highest areas and sre underlain
by nearly flat-lying 3ilurian sandstones, Most of the crest of Peters
Mountain (altitude 3350-3750 feet) is underlain by the gently southe
east Aipping 3ilurian sandstones., On the other hand, Fork Ridge
(altitude 3130) and White Rock Mountain (3350) are held up by vertical
or astelpdy dipping Silurian sandstones.

The major valleys in the area have developed in direct response
to the character and attitude of the bedrock. Although the structure
underlying the valley of Stony Creek iz the faulted northwest limbd
of the Fork Ridge syncline, Stony Creek flows along the crestal portion

of & minor anticline throughout much of 1ts course in the ares. In the
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!orthaéat part of the area the anticline plunges 12° to 15° northeast
into the trough of 2 major syncline in weaker upper Silurian and Lower
Devanian rogcks, The valley in this area 15 characterized by Lroad
gentle slopes, VWhere 3tony Creek flows southwest across the area,

the sides of the valley become progressively steeper to Just nortih of
Olean, Virginiz, where the stream passes through a 53i-foo0t gorge.

The erosion of the gorge by 3tony Creek appears t0 have been almost
wholly controlled by two sets of joints. One set strikes generally

N. 45° ¥. and the other strikes N, 45° B,

The Cascades, along Little 3tony Creek (P1. 3) comsist of two
preminent cliffs; the upper one is in the Keefer Sandstone and the
lower one 1s in the Rose Hill Formation, The lower cataract 1is
appraximately 490 feet high. The structure underlying The Cascades is
a8 northenortheast plunging anticline (Pls., 3 and 5). Little Stony
Creek valley along The Cascades is characterized by steep sides and
in places vertical cliffs. Where the anticlinal flexure plunges out
to the northeast, Little Stony Creek flows along & synclinal depression
in Devonian strata, Where Little 3tony Creek flows down from The
Cascades across Martinsburg shales and Middle Ordovician limestones,
the underlying structure 12 probably synclinal, The Cascades occur

at an elevation between 2800 feet and 3000 feet.

Mountain Lake
Several suthors (Sharp, 1936; Holden, 1937-32, and Anonymous,
1957) have written about Mountain Lake which is perched 2000 feet

feet above and as close as 5ix miles away from New River to the west.



The lake stands 3,873 feet above sea level and comprises approximately
.19 square mile. The lake 18 tear~shaped with the apex on the north
end. The lake i3 shallow at its south end and gradually increases in
depth toward the north where 1t in approximately 75 feet deep (Sharp,
1936, p. 82).

The lake is situated Just north  the crest of the northeast-
plunging nose of the Mountain Leke anticline. Pond Drain, a tributary
to Little Stony Creek, drains the lake at its only outlet on the north.
Doe Creek begins its steep southward descent 0.2 mile scuthwest of the
southern end of the lake and is separated from the lake by a low divide,
approximately 150 feet above lake level., The divide is in the relatively
nonresistant Martinsburg shales, which also underlie the south end of
the lake.

lLarge loose and variously oriented blocks of Tuscarora and possibly
"Keefer' sandstones and conglomeratic sandstones are at the north end
of the lake. One large block projects above lake level (P1. 11 B).

Pond Drain Just below the lake outlet 13 clogged with large blocks of
Tusecarora Sandstone and the valley 13 narrow whereas the south end

of the lake which 1s underlain by Martinsburg shales is relatively
broad.

Many of the postulated origins of the lake are impossible or
improbable. However, Sharp (1936) recognized the importance of the
sccumulation of large colluvial blocks in stream valleys where they
eross Silurian sandstones. The Tuscarora, because of its relative
resistance, forms many V-shaped notches along some streams in the area.

large blocks at the north end of the lake strongly indicate that they
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were the major contributing factor in the formation of Mountain Lake,
The hypothesis of origin of the lake suggested below is not unlike that
suggested vy Sharp (1936).

Erosion of units stratigraphically higher than the Tuscarore
8andstone, exposed a broad gentle structural arch capped by Tusearora
Sandstone across the present site of the lake. Along the northwest
flank of that areh a resequent stream, Pond Drain, cut down to the
Martinsburg shales slong its uppermost reaches, In the vieinity of
the north end of the lake this stream did not cut below the Tuscarora
Sandstone. lateral erosion of the stream valley in the Tuscarora
produced large blocks which crept down slope and dowun the dip into
the valley and reached the outerop of the Tuscarora where further
movement downstream was arrested., Prost heaving of Tuscarora along
its outerop and movement of large blocks, probably by solifluetion,
produced more blocks whiech crept down stream and damed against the
already present blocks. Complete damming of the north end of the lake
was accomplished by a filling of interstices in the bouldery deposit

by smaller blocks and fragments and organic matter,
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GEOLOGIC SECTIONS

Geologic section 1. -- Juniata Formation exposed near the crest of

3alt Pond Mountain, about 0.5 mile south of Bald Knob, Giles County,

Virginia
Thickness
in feet
Tuscarora Sandstone
11. Sandstone, tan and white, coarse-grained and
conglomeratic, cross-bedded, ripple marks,
APthrophyCus ..cceecevsvsscscsscsscscsecsancasnns 25
Juniata Formation (190 feet)
10. Sandstone, variegated red and greenish-gray,
fine~grained, interbedded with light-gray,
songlomeratic, thick-bedded sandstone .......... 6
9. Sandastone, red, medium~ and fine-grained,
eross lamingted ....cccecececccrnaccccnssonnenne k.5
8. Sandstone, variegated red and greenish-gray,
medium-grained, eross-laminated, thick- and
thin-bedded, weathers light-roasy red .....cocee. 16
7. Covered, probably red silty shales ....cceceveee 37
6. Siltstone, variegated red and greenish-gray,
interbedded with maroon, fine-grained, micaceous
sandstone and mroon, micaceous, medium~ and thin
bedded mudstone ...ccocecesrcoscrcersacstcteavenes 40

5. Covered, probably sandstones and shales, red ... 20



4,

3.
2,

'1;3‘-

Thickness
in feet

Sandstone, maroon, fine-grained thine
bedded, slabby, laminated, weathers pink
and greenish-gray; interbedded with greenish-
gray fine- and medium-grained thin-bedded
SANASLONE ..isecrcvesovanoscasascssrsocscscnascans 24
Covered, probably maroon nhﬂes and siltstones .. T

Sandstone, maroon, fine-grained, thin-bedded .... 15

Martinsburg Pormation

1.

Covered, soil contains yellow and brown silty
shale ochips with brachiopods (not measured)

Geoclogic section 2, -- Rose Hill Formation and Tuscarora

Sandstone 0.5 mile scuthwest of The Cascades, Giles County,

Virginia
Thickness
in feet
"Keefer" Sandstone
Rose Hill Pormation (144 feet)
15. Shale, greenishegray, argillacecus .......cec.. 11
14. Sandstone, maroon, coarse-grained, mediwa- and
thick~bedded, clay galls, hematite-cemented,
cobbly weathering; contains Leperditia ......... §

13.

Sandstone, greenish-gray to maroon, medium~ and
fine-grained, thick~-bedded, massive weathering... 2
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Geologic section 2 con't.

12.

11.

10.

5.

3.

Sandstone, maroon, fine- to mediumegrained;..
interbedded with meroon, conglomerstic and
soarse~grained clayey sandstone and greenishe-
gray fine-grained shaly sandstone ....eeesnses
Covered, probably green shale and thin~bedded
greenish~gray sandstone .....ccoceccscsceceses
Shale, greenishe-gray, silty and clayey:; intere
bedded with green, medium-grained sandstone,

contains clay galls and mica flecks ..eveeeces

Sandstone, darke-maroon, mediume-grained, thicke
bedded, clay galls, hematite cement, weathers
MABSAVE .uvvevevsscvnnccncencesvaccrsscasssons
3andstone, maroon, argillaceous, weathers

GODDLY svvnsssccocvccscccranssncsscecsccnccnas
Sandstone, dark-maroon, fine-grained; contains
sparse clay galls, massive weathering ........

Same as unit 7. but weathers shaly, ripple

BAIKS .overcecrersscecannsonsessvsssovencssnns
Sandstone, darke-maroon, fine~-grained; contains
clay galls, masaive mtherif:g teacsssnresssee
Covered, probably greenish-gray shales .......
Shale, green to gray; interbedded with maroon
medium- and fiNe-grained thick~ and thine-bedded

hmtite ant (AR EEEEEEEEENNEEERENEENENENENENINNEN]

Thickness
in feet

18

b

11

10

42

16



- 45 -

Geologic section 2 ean't.
Thickness
in feet
Tuscarora 3andstone (48 feet)
2. Quartzite and sandstone, light-gray to white,
eonglomeratic in part, lower beds have inters
calated pebble conglomerate, pebbles, well
rounded, 2 inches in maximum dimension, cross-
bedded, contains APthrophyous ...ceecscecscess 48
Juniata Formation
1. Sandstone, red and greenish-gray, fine- and
medium-grained, cross-laminated in part ....... b

Geologic section 3. -« "Keefer', Rose Hill, Tuscarors, and
Juniata Pormations along County Road 635 0.5 mile northeast
of Olean, Virginia ' |

Thickness
Ft. In.
"Keefer' 3andstone
40, Quartsite, tan and white, stained brown, thicke
bedded; with intercalated 0.5 inch silty brown
BHALE siicecrorcacntscsstasscacsssostsasessasss I 7
39. Sandstone, tan, medium~ and fine-grained,
weathers f1iable ..icevieveacavassrcescsassanses 3 11
38. Sandstone, red, fine-grained, thick-bedded,
weathers reddish-brown; with intercalated red

slltsbone, weathers friable and shaly, contains
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Geclogle section 3 ason't,
Thickness
e, In,

3%, Cont,
APEhPOPRYOUS sevevssersescrsnssnacsscasscesccssss 0 11
37. Sandstone, tan, f{ine- and mediume-grained,
medium- and thick«bedded, friable; contains
Ieperditia and 3COLIBNHUB <.vvecssssvvvcsosnsess 3 11
36. a#ndstm. red, fine-grained, thickebedded .. 3 &
35. 31ltstone, darkegray and brown, weathers shaly .. 4
34, Shale, red and green variegated, mostly silty,
50m0 Arglllaceous (iissessnscrensoncvccsonnsssees 1 4
33, Covered;iscacsvenenscstcosacsonsvrcsnsocnssassrse 9
32. Sandstone, reddishrvhite, line«grained, thicke
bBAARE .ivsesassnccsssnvosvettassstasecsscncsenss &
31. Covered, probably buff siltstone and shale ..ceoe 2
30, Sandatone, brown, coarse- and medium-grained, thiclke
bedded, friable ..c.ieesveescssacesscsasansscsesss G
29, Cover@d ..ceeeecrscossseascnscrsanasscacscacaces I
28, Sandstone, white and red, stained drown, coarse-
grained and conglomeratic; interbedded with .5
inch red and white, fine-grained sandstone ,..... 12
27. 3andstone, white, stained red, fine~ and mediume
grained, thick~bedded; interecalated leinoh reddishe
vhite, fine-grained sandstone, weathers friable... 11 7
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25.

24,

.47 -

section 3 comn't.

Sandstone, red, coarse-grained, hematite
cement ; interbedded with gray, medium-grained
sandstone, beds weather with spherieal
0avItles ...iciiicviicntieinastttirircienrecas
Shale, dark-gray, silty, grades down to
variegated red, dark-gray, and brown
argillaceous 8hale ...cvovveevearsencrssvsccsanas
3andstone, reddish-white, coarse- and mediume
grained, thick-bedded; with intercalated
2«inch bed of conglamerate, pebbles up to
C.l-inch and leinch gray siltstone .....eecvee

Rose Hill Pormation (206 feet)

23.

22,

21,

29,

19.

Covered, probably red silty shele and dark«red
and light-gray fine-grained sandstone® ....ec...
Shale, greenish-grey, argillaceocus and ailty ..
Sandstone, maroon, fineegrained, hematite cement
thin~bedded; interbedded with gray, fine-grained
sandstone and greenish~gray Shale cieeeeecevoese
Sandstone, dark-meroon, ccarse~grained, thine
bedded, weathers slabby, contains clay galls;
with intercalated greenishegray argillaceous

- 17 L
3andstone, darke-maroon, medium-grained, hematite

coment, WeALhers Bh8lY ecvcessscvsvsccccoscncs

Thickness
!t. Iﬂo
1 6
5 6
5 6
5
i
6
7
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Geologic section 3. con't,

18.

17,

16,

15,

14,

13.

12,

11,

13,

9.

Thickness
Ft. 1In.
Sandstone, dark-maroan, coarse- and mediume
grained, hematite cement; contains clay galls
up to 4 inches, weathers shAly .cceecescensee 3
Sandatone, dark-maroon, fine-grained, hematite
cemont, weathers masSSiVe .ceicevccrrsnavecees 27

Shale, variegated green and birown, argillaceocus;
interbedded with gray and greenish-gray thine

bedded 81163L0ME ..ieeveccrtcccesvacanscnncas 1
Siltstone, greenishegray, thine-bedded;

interbeddsd with gray and reddish-gray fine-
grained thin.bedded Bandslone ...ceecevesosss 1
Sandstone, reddish-brown, fine-grained, thisk-
bedded; interbedded with greenishegray

arglllacecus Shale ....cesvevescssnsrscsssane 10

Sandstone, red, fine-grained, laminated,
thin-bedded ..ceceercesncesssronsasssnsacanss 1
31ltstone, greenish-gray; interbedded with

gray arglllacecus shale ..uesecoessescnssoncs 6
COvered soviveeesracssnsessnnccsosnssnnsnnanse 9
Sandstone, dark-maroon, fine-grained, thine

bedded, hematite cement; contains sparse
clay mlls '.00’0'0"0'0"0“."!!.1‘00&0.0‘0 3

cwomd LE R RN N AR R NN RN NE NN NN RN NN NN NI EW NN W 6

10



Geologic

4,

3.
Tuscarora

2.

01&9'

section 3. con't.

S3iltstone and very fine grained sandstone,

greenish-gray, thin-bedded, weathers slabby ...

Thickness
Pt In.

3 6

Sandstone, variegated red and green, fine-grained

thin=bedded .......ccvoesenscascascssnssnssnnes
COVered ..ccorecvecccsrasnssccccssnsscsacssosass
Shale, green, arglllaceocus; interbvedded with
greenishegray thin-bedded siltstone and very
fine-grained sendstone .....cccececesvsscsarccsnns
Sandstone, dark-maroon, fine-grained, thicke
bedded, hematite cement; contains sparse clay
88118 iiieieiiccnrencecnsntcnsasttestirsenenee
Shale and siltstune, variegated red and green ..
Sandstone (125 feet)

Sandstone and quartzite, white and tan, thiek
bedded and cross-bedded; with intercalated 0.5
ineh: bed of round and egg-sheped pebble cone

zlm“te mm”l p‘x‘c BROONTBCRAIP RN PERNIIE RS

Juniata Formation

1.

Sandstcne, red and greenish-gray, fine-grained,
laminated and cross-laminated, scour channels
up to 2 feet écntssia red and greenish-gray
eross-laminated siltstone and silty shale ,,,...

12

35

125

12



Geologic section +. -~ Tonoloway Limestone exposed along Stony

Creek, 0.1 mile north of Interior, Virginia

Thickness
Ft. 1In.
Rocky Gap Sandstone
Tonoloway Limestone (73 feet)
23. Limestone, gray, fine-grained, medium-hedded,
laminated, Weathers DPOWR ........ceseseenesscee 5
22, Limestone, brown with black splotches, fine-
Bralned ....cecvectcerracntsisssassecrencasnans 5 6
2l. limestone, dark-gray, fine-grained, laminated,
BNALY ciecrverecsereccencssscscccrsnscssccennss 1 1
20, Limestone, brown, fine-grained, laminated ..... 2 8
19. Limestone, brownish-gray, fine-grained, thine
bedded, reddish blotches on weathered
SUPPBCE ..scenccnsncsscevsecscsvasesnssnccsssese 4
18. Shale, gray, silty, 08lcareous .....ceoceecscee
17. Quartzite, gray, thiek-bedded ...........oeeeee 3

16. Shale, gray, 8ilty, CAlCAIOUS ...cvecsaorsesses

- N -~ N

15. Quartzite, gray, 818DDY .ecveccssvevecccecscons
14, Limestone, gray, silty, weathers brown and
BRBLY  seeereeeenrinnncenasennncennasennasnenss 1 10
13. Limestone, darke-gray, fine-grained, thin-
bedded, emntains ostracodes, weathers cobbly .. 1 3
12, Limestone, black, fine-grained, thin-bedded,

weathers cobbly and Sh8lY ..ceeeccrcccscnsances l



Geologic section 4, con't.
Thickness
Pt. 1In.
11. Limestone, darkegray, fine-grained, thine
bedded ..cveesssvesccecsascsscessscocvoressases 2 2
10. Limestone, dark-gray, fine-grained, thigk-
bedded, contains brachiopods, algal
BEIUOLUIES socevssvcvcvosnsosasreossccarssasanse 3 5
9., Limestone, darkegray, very fine grained,
weathers yellowish-brown; interbedded with
brown laminated shale and gray coarse-grained
limestone, weathers light-gray; contains

Beyrichia ¢f. B. tonolowayensis, Dibolbina producta

Dizygopleura halli, Welleris cbliqua,
m“culitea ﬂmmth“ LA AU I N BB BE BN BN BB N U N BN BCRE Y S NN 1(}

8. Limestone, dark-bluish-gray, coerse-grained, .

0, 5«inch brownish-gray shale partings; inter-

bedded with light~gray fine-grained limestone .. 3 i
7. Limeatome, lighte to dark-gray, very fine

grained, surface weathers pitted, swme pits

contain pyrite and quartz, weathers massive ,... 5 T
6. Limestone, gray with orangish splotches, coarse

grained, GObDLY ..cececcissrsssessivncanansseaes 4D
5, COVOred ....ecvsesssscecsasssssnscsnseccasnoass T O

4. Limestone, gray, coarse-grained, fossiliferous . 1



Geologic section 4, eon't.

Thickness
Ft. In.
3. Limestone, light-gray, coarse-grained,
weathers dark-orangish-brown with white
SPlotehes .ivvuvieriveconsncnesntcssanncecen 4 6
2. Covered .....eeevevesncnssosacsancsccssanane 5

"Keefer” Sandstone
1. Cuartzite, white, ccarse-grained, fractures
filled with manganese oxide; (not measured)
Geologic section 5. -~ Rocky Gap Yandstone 1.9 miles north of

Mountain lake, Giles County, Virginis

Thickness
in feet
Huntersville Chert (20" feet)
4, Covered, soil contains abundant white bloocky
pitted chert fragments ....c.ocovveccncensas 20
Rocky Gap Sandstone (100* feet)
3. 3andstone, steel-gray, coarse-grained, and
conglameratic, caleite cement, weathers
brownish-orange, friable; quartz grains up to
J.25 ineh in maximum dimension, subrounded and
BUBANBUIAY ... ceescrrccrcnranccrssrosenvane 27
2. JSandstone, dark brownish-gray, coarse-grained
Mabl;; interbedded with light-tan to gray rine=-
and medium- grained sendstone, weathers reddish-

my. m‘ble (A EXEEEERNEENEN NN ENREEEERE N ERNENNNN] 11
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Geologic section 5. con't.

1.

Covered, probably steel-gray medium-grained
and conglameratic sandstone; interbedded with
gray very fine gralned calcite-cemented
sandstone, weathers brown and friable with

limonitic DOXWOPK ecevsseasnssenvssnscrasase

Thickness

in feet

62



Plate No, &

A. Southwest part of Butt Mountain showing outerops of 3ilurian

sandstones fram Olean, Virginia, looking south.

B. Alluvial material along Stony Creek, 2.5 miles northeast
of Olean, Virginia.






Plate No, 3

A, Bxposure of Tonoloway Limestoms, 9,1 mile noprth of
Interdior, Virginia,

B, 4lluvial msaterial alomg Stony Oreek, 2.5 miles nartheast
of Olesn, Virginia.
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Plate No. 10

A. Pault zone expesed in road out at Olean, Virginis.

B. White Rook Nountain feult orossing low ridge north of
QOlean, Virginia,
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Plate No, 11

A, "Keefer” 3andstone along 3Stony Creek, 0.25 mile northeast
of Olean, Virginisa,

B, large block of Tuscarora Sandstone projecting above lake
level at north end of Mountain lake, Virginia,
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Plate No, 12

Loose blocks of Tusearora Sandstone on north shore of
Nountain lake, Virginia,
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ABSTRAC?

The Butt Nountain area is underlain by marine sedimentary rocks
of Middle Ordovician to Barly Devonian sge. The geclogic structure in
the south part of the area is relatively open and consists of the
Mountain Lake anticline and the Butt Mountain synclinorium. Two highe
angle faults, downthrown on the northwest, cut the northwest part of
the synelinorium. The structure in the north part of the area consists of
the overturned Fork Ridge syncline which 1s faulted on both limbs. The
Narrows fault, between the Fork Ridge syncline and the Butt Mountain
synclinorium, diles out in the northeast part of the area into the over-
turned Epling Draft anticline.

Local thickening of the Tuscarora Sandstine between the Lookoff
Rock and Big Mountain high angle faults is presented as possible evidence
for nomsal faulting at the time of deposition of Silurian and possibly
Iate Ordovician strata.

Mountain lake in the south part of the area was probably formed
by accumulation of large blocks and boulders of Tuscarora and possibly
‘Keefer” sandstones in a deeply eroded resequent stream valley which
was completealy dammed by filling of interstices by organie matter,
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GEOLOGIC MAP OF THE BUTT MOUNTAIN ARE
GILES COUNTY, VIRGINIA
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Plote S

STRUCTURAL INDEX MAP OF THE BUTT MOUNTAIN
AREA AND SURROUNDING AREAS
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