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FRONT COVER: Metamorphosed mafic and felsic volcanic rocks along Poplar Street in
Danville near the north end of the bridge over the Dan River (Plate 2). Second-generation,
recumbent fold nose with northeastward-trending axial plane. (Vertical height of outcrop in
photograph about 2 feet or less than 1 m.)
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GEOLOGY OF THE BLAIRS, MOUNT HERMON, DANVILLE,
AND RINGGOLD QUADRANGLES, VIRGINIA

By

William S. Henika

ABSTRACT

The Blairs, Mount Hermon, Danville, and Ringgold
7.5-minute quadrangles are located in the Piedmont
physiographic province, Pittsylvania County, Virginia
just north of the Virginia-North Carolina boundary.
Precambrian metamorphic rocks are divided into two
areas by the Danville basin that contains Triassic sedi-
mentary rocks assigned to the Dry Fork Formation.
Southeast of the Danville basin the Precambrian Shelton
Formation, exposed in antiformal and synformal folds,
forms the core of a large, refolded nappe. Precambrian
metamorphosed volcanic-sedimentary rocks overlie the
Shelton Formation.

Northwest of the Danville basin the Precambrian
metamorphosed Fork Mountain Formation is the major
rock unit. It is part of a mass of rocks that have also
been deformed in a refolded nappe. The Fork Moun-
tain Formation and the metamorphosed volcanic-sedi-
mentary rocks have been intruded by ultramafic rocks
and granite dikes and sills.

Crushed stone and sand are produced. Other rocks
and minerals of potential economic interest include
shale, talc and soapstone, kyanite, sillimanite, and gold.

Environmental geology information for decisions
concerning land use and modification is provided by
derivative maps prepared from geologic data such as
rock type, depth of weathering, soil type, and slope
stability as well as present-day land-use patterns.

INTRODUCTION

The Blairs, Mount Hermon, Danville, and Ringgold
7.5-minute quadrangles are located in the Piedmont

BEDFORD,/CAMPBELL

AN .
st Ty

FRANKLIN |
PITTSYLVANIA /

A

VIRGINIA
NORTH CAROLINA

Figure 1. Index map showing location of the Blairs (B),
Mount Hermon (MH), Danville (D), and Ringgold (R)
quadrangles in Planning District 12, Virginia.

physiographic province, Pittsylvania County, Virginia
just north of the Virginia-North Carolina boundary
(Figure 1). They are bounded by 79°15” and 79°30’
west longitudes and 36°45’ north latitude and the Vir-
ginia-North Carolina boundary. These quadrangles are
within the West Piedmont Planning District and com-
prise approximately 207 square miles (536 sq km).
Danville is the only city and is located along the Dan
River mainly in the Danville quadrangle. :

White Oak Mountain, a northeastward-trending ridge
in the Mount Hermon quadrangle is the most prominent
topographic feature. It is between 100 and 450 feet
(30 and 137 m) higher than the surrounding Piedmont.
The highest elevation in the report area is 1,150 feet
(351 m) on the crest of White Oak Mountain (Plate 2)
and the lowest point is about 355 feet (108 m) along
the Dan River (Plate 1). The Dan River is the major
drainage and flows generally eastward across the south-
ern part of the mapped area. Major tributaries to the
Dan include the Sandy River, Fall Creek, Sandy Creek,
and Cane Creek.

Previously published data on the region includes
Heinrich (1878), Fontaine (1879), Rogers (1884), Rus-
sell (1892), Kirk and others (1922), Roberts (1928),
Jonas (1929), LeGrand (1960), Meyertons (1959,
1963), Thayer (1970), and Tobisch and Glover (1971).

Mapping. of the Precambrian and associated rocks
and sediments northwest and southeast of the Danville
basin was done by William S. Henika between June
1972 and June 1974. Mapping of the Triassic and
associated rocks and sediments of the Danville basin
was done by Paul A. Thayer between June 1972 and
December 1975.

James F. Conley, Ronald D. Kreisa, and Van Price
visited the area while mapping was in progress and
contributed valuable ideas and criticism. Judson
Mitchell 111 worked in the North Carolina portion of
the Danville and Ringgold quadrangles (Mitchell, 1973)
and contributed to the understanding of the Virginia
part of the area. Staff members of the Virginia De-
partment of Highways and Transportation including
D. H. Gauden, Jr., R. W. Schwartz, and Dave Wolley,
provided engineering and geologic data. The University
of North Carolina at Wilmington provided Paul A.
Thayer with laboratory facilities and computer time.
Richard Laws helped measure stratigraphic sections.
J. A. Gutierrez provided chemical analyses and physical
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test data for rocks from the Vulcan Materials Company
quarry. James L. Calver and James F. Conley critically
reviewed the manuscript.

Numbers preceded by “R” in parentheses (R-6006)
correspond to sample localities (Plates 1, 2). The
samples and thin sections are on file in the repository
of the Virginia Division of Mineral Resources where
they are available for examination.

STRATIGRAPHY

The rocks of the Blairs, Mount Hermon, Danville,
and Ringgold quadrangles are assigned to 10 lithologic
formations (Table 1, Plates 1, 2). Precambrian meta-

Table 1.—Geologic formations in the Blairs, Mount
Hermon, Danville, and Ringgold quadrangles.

Northwest of faults
along northwestern along northwestern
margin of Danville margin of Danville
Age basin basin

Southeast of faults

Allavium

Quaternary
Terrace deposits

Diabase dikes
Triassic

Dry Fork Formation

Precambrian

or Paleozoic Granite dikes and sills

Rich Acres Formation | Ultramafic rocks

Precambrian
Fork Mountain Metamorphosed
Formation volcanic-sedimentary
rocks

(not exposed at surface) | Shelton Formation

morphic rocks are exposed both to the northwest and
to the southeast of the Danville basin that contains
Triassic rocks. Southeast of the basin, major rock units
include the Shelton Formation and metamorphosed
volcanic-sedimentary rocks.

The Precambrian Fork Mountain Formation is the
major unit northwest of the Danville basin. It consists
of intensely metamorphosed Precambrian sedimentary
rocks with minor amphibolite interlayers and has
faulted contacts with the metamorphosed volcanic-
sedimentary rocks and the Triassic Dry Fork Formation.

Precambrian metamorphosed ultramafic rocks that
are correlated with the Rich Acres Formation have
intruded the Fork Mountain Formation. Similar ultra-
mafic rocks have intruded metamorphosed volcanic-
sedimentary rocks to the southeast of the Danville

basin. Precambrian or Paleozoic granite dikes and
sills are present in higher grade metamorphic rocks of
the Fork Mountain Formation and metamorphosed
volcanic-sedimentary rocks. Cataclasite and micro-
breccia derived from both Precambrian metamorphic
rocks and Triassic sedimentary rocks are localized
along several shear zones. Triassic diabase dikes have
intruded all the major units.

PrRECAMBRIAN RoOCKsS

SHELTON FORMATION

The Shelton Formation was originally named the
Shelton granite gneiss by A. I. Jonas (Virginia Geologi-
cal Survey, 1928) for exposures at its type locality,
a quarry 0.2 mile (0.3 km) west of Shelton, North
Carolina in the southern part of the Danville quad-
rangle (Jonas, 1932), 0.4 mile (0.6 km) south of the
Virginia-North Carolina boundary. The Shelton For-
mation of this report is restricted to a coarse-grained,
granitic to quartz monzonitic gneiss. Other lithologic
units originally included with the formation are now
recognized as metamorphosed volcanic and sedimentary
rocks that overlie the coarse granite gneiss at the type
locality (Figure 2). The name is here changed from
Shelton granite gneiss to Shelton Formation.

Figure 2. Type locality of the Shelton Formation; southward
view of the quarry 0.2 mile (0.3 km) west of Shelton, North
Carolina. Massive, jointed Shelton granite gneiss is exposed
in the quarry on the left. Overlying interlayered felsic and
mafic metavolcanic rocks are exposed on the northwestern
rim of the quarry, directly in front of the truck. Primary
layering of the metavolcanic rocks has a dip gently toward
the northwest (to the right).

Seven outcrop areas of the Shelton Formation have
been mapped southeast of the Danville basin (Plates
1, 2): four northeast and one northwest of Danville,
one in the northern part of the city, and one south of
the city just north of the Virginia-North Carolina
boundary. One outcrop is present northwest of the
basin about 6 miles (10 km) northwest of Danville.
The rock is well exposed in three quarries: one the
type locality south of Danville and the others northeast
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test data for rocks from the Vulcan Materials Company
quarry. James L. Calver and James F. Conley critically
reviewed the manuscript.

Numbers preceded by “R” in parentheses (R-6006)
correspond to sample localities (Plates 1, 2). The
samples and thin sections are on file in the repository
of the Virginia Division of Mineral Resources where
they are available for examination.

STRATIGRAPHY

The rocks of the Blairs, Mount Hermon, Danville,
and Ringgold quadrangles are assigned to 10 lithologic
formations (Table 1, Plates 1, 2). Precambrian meta-

Table 1.—Geologic formations in the Blairs, Mount
Hermon, Danville, and Ringgold quadrangles.

Northwest of faults Southeast of faults
along northwestern along northwestern
margin of Danville margin of Danville

Age basin basin

Allovium
Quaternary |
Terrace deposits

Diabase dikes
Triassic

Dry Fork Formation

Precambrian

o Palebzoie Granite dikes and sills

Rich Acres Formation | Ultramafic rocks

Precambrian

Fork Mountain Metanjﬂfph?%d
Formation volcanic-sedimentary
rocks

(not exposed at surface) | Shelton Formation

morphic rocks are exposed both to the northwest and
to the southeast of the Danville basin that contains
Triassic rocks. Southeast of the basin, major rock units
include the Shelton Formation and metamorphosed
volcanic-sedimentary rocks.

The Precambrian Fork Mountain Formation is the
major unit northwest of the Danville basin. It consists
of intensely metamorphosed Precambrian sedimentary
rocks with minor amphibolite interlayers and has
faulted contacts with the metamorphosed volcanic-
sedimentary rocks and the Triassic Dry Fork Formation.

Precambrian metamorphosed ultramafic rocks that
are correlated with the Rich Acres Formation have
intruded the Fork Mountain Formation. Similar ultra-
mafic rocks have intruded metamorphosed volcanic-
sedimentary rocks to the southeast of the Danville

basin. Precambrian or Paleozoic granite dikes and
sills are present in higher grade metamorphic rocks of
the Fork Mountain Formation and metamorphosed
volcanic-sedimentary rocks. Cataclasite and micro-
breccia derived from both Precambrian metamorphic
rocks and Triassic sedimentary rocks are localized
along several shear zones. Triassic diabase dikes have
intruded all the major units.

PRECAMBRIAN Rocks

SHELTON FORMATION

The Shelton Formation was originally named the
Shelton granite gneiss by A. I. Jonas (Virginia Geologi-
cal Survey, 1928) for exposures at its type locality,
a quarry 0.2 mile (0.3 km) west of Shelton, North
Carolina in the southern part of the Danville quad-
rangle (Jonas, 1932), 0.4 mile (0.6 km) south of the
Virginia-North Carolina boundary. The Shelton For-
mation of this report is restricted to a coarse-grained,
granitic to quartz monzonitic gneiss. Other lithologic
units originally included with the formation are now
recognized as metamorphosed volcanic and sedimentary
rocks that overlie the coarse granite gneiss at the type
locality (Figure 2). The name is here changed from
Shelton granite gneiss to Shelton Formation.

Shelton Formation; southward
view of the quarry 0.2 mile (0.3 km) west of Shelton, North
Carolina. Massive, jointed Shelton granite gneiss is exposed
in the quarry on the left. Overlying interlayered felsic and
mafic metavolcanic rocks are exposed on the northwestern
rim of the quarry, directly in front of the truck. Primary
layering of the metavolcanic rocks has a dip gently toward
the northwest (to the right).

Seven outcrop areas of the Shelton Formation have
been mapped southeast of the Danville basin (Plates
1, 2): four northeast and one northwest of Danville,
one in the northern part of the city, and one south of
the city just north of the Virginia-North Carolina
boundary. One outcrop is present northwest of the
basin about 6 miles (10 km) northwest of Danville.
The rock is well exposed in three quarries: one the
type locality south of Danville and the others northeast
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of Danville in the Blairs quadrangle (Plate 1, aban-
doned quarry numbers 1, 3). Shelton gneiss is homo-
geneous and forms massive, rounded outcrops, broad
pavement exposures, and light-colored, sandy loam
soils.

The gneiss (R-6006) is gray to pink, poorly foliated,
and has a well-developed lineation produced by streaks
and bands of shiny black biotite or silvery gray mus-
covite. It contains amoeboid to elongate grains of
quartz (1 to 5 mm); light-gray to pink, elongate to
pencil-like grains of feldspar (2 to 5 mm in diameter
and up to 30 mm in length); minor amounts of
opaque minerals; brown sphene crystals; crystalline
masses; and thin seams of purple fluorite. Rock from
the abandoned quarry southeast of U. S. Highway 360
(Plate 1, abandoned quarry number 3, R-6007) has
more of a cataclastic texture and a weakly developed
planar foliation, primarily caused by flattened masses
of biotite which enclose perthite and microcline augen.
The groundmass is composed of ribbon bands of
strained quartz and plagioclase that contain bent and
offset twin lamelli. All samples contain minor amounts
of chlorite, muscovite, pyrite, and fluorite, but such
hydrothermal mineralization is more intense in rock
with cataclastic texture (R-6007) from abandoned
quarry number 3 (Plate 1).

Thin sections and stained rock slabs from various
localities show some variation in the ratio of potassic
feldspar (microcline and perthite) to plagioclase in
composition ranging from quartz monzonite to granite.

METAMORPHOSED VOLCANIC-SEDIMENTARY ROCKS

Metamorphosed volcanic and sedimentary rocks
overlie the Shelton Formation and are divided into a
lower unit composed of alternating mafic and felsic
metavolcanic layers and lenticular, psammitic and
pelitic metasedimentary beds and an upper unit com-
posed predominantly of felsic metavolcanic rock. The
two units underlic most of the area southeast of the
Danville basin, forming arcuate northeastward-trending
bands that wrap around elongate areas of the Shelton.
They range in metamorphic grade from lower green-
schist (chlorite zone) in rocks adjacent to those of
Triassic age in the Danville basin to upper amphibolite
(sillimanite zone) at the easternmost part of the area
(Henika, 1975).

Lower Unit

Rocks in the lower part of the lower unit, such as
those exposed directly above the Shelton Formation
(Figure 2), consist of light-gray to pink, massive,
felsic metatuff beds 10 to 20 feet (3 to 6 m) thick
and widely spaced, dark greenish gray, mafic layers
less than 3 feet (1 m) thick. Rocks in the lower

interval grade upward into much more regularly and
closely spaced, alternating mafic and felsic layers with
minor metagraywacke interbeds. This interval is ex-
posed along Memorial Drive just north of George
Washington High School in Danville. These rocks
grade upward into metavolcanics which contain layers
of fine- to medium-grained metagraywacke interdigi-
tated with mica schist (locally graphitic), quartzite,
and rare mafic layers as exposed along Cleveland Street
east of the Langston Junior High School in Danville.
The unit generally has a sharp upper contact with the
predominantly felsic rocks of the upper unit.

Superimposed upon this stratigraphic succession of
volcanic and sedimentary rocks is a metamorphic suc-
cession that follows the strong regional metamorphic
gradient that increases in grade to the southeast. Mafic
metavolcanic interlayers in the unit northwest of Dan-
ville are slaty to schistose (Figure 3) whereas to the
southeast in the Danville area they are medium- to
coarse-grained gneisses. Although the lithologic change
from greenschist to amphibolite facies is progressive,
major recrystallization seems to occur near the kyanite
isograd where plagioclase in the mafic volcanic beds
makes the transition from albite to oligoclase-andesine
(Henika, 1975).

Greenschist facies metavolcanic and metasedimen-
tary rocks of the lower unit (Figure 3) are typically

Figure 3. Weathered felsic and mafic metavolcanic rocks of
the lower unit of the metamorphosed volcanic and sedimentary
rocks along State Road 864 approximately 0.6 mile (1.0 km)
north of Mount Hermon. The darker schistose layers, behind
the head of the pick, are of mafic composition.

exposed along State Road 864 approximately 0.6 mile
(1.0 km) north of Mount Hermon. In this area the
unit consists predominantly of alternating mafic and
felsic metavolcanic layers with minor metagraywacke,
mica schist, and quartzite beds. The mafic rocks con-
tain chlorite and green fibrous amphibole (R-6008,
R-6010, Figure 4) and include tuffs that have a fine-
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of Danville in the Blairs quadrangle (Plate 1, aban-
doned quarry numbers 1, 3). Shelton gneiss is homo-
geneous and forms massive, rounded outcrops, broad
pavement exposures, and light-colored, sandy loam
soils.

The gneiss (R-6006) is gray to pink, poorly foliated,
and has a well-developed lineation produced by streaks
and bands of shiny black biotite or silvery gray mus-
covite. It contains amoeboid to elongate grains of
quartz (1 to 5 mm); light-gray to pink, clongate to
pencil-like grains of feldspar (2 to 5 mm in diameter
and up to 30 mm in length); minor amounts of
opaque minerals; brown sphene crystals; crystalline
masses; and thin seams of purple fluorite. Rock from
the abandoned quarry southeast of U. S. Highway 360
(Plate 1, abandoned quarry number 3, R-6007) has
more of a cataclastic texture and a weakly developed
planar foliation, primarily caused by flattened masses
of biotite which enclose perthite and microcline augen.
The groundmass is composed of ribbon bands of
strained quartz and plagioclase that contain bent and
offset twin lamelli. All samples contain minor amounts
of chlorite, muscovite, pyrite, and fluorite, but such
hydrothermal mineralization is more intense in rock
with cataclastic texture (R-6007) from abandoned
quarry number 3 (Plate 1).

Thin sections and stained rock slabs from various
localities show some variation in the ratio of potassic
feldspar (microcline and perthite) to plagioclase in
composition ranging from quartz monzonite to granite.

METAMORPHOSED VOLCANIC-SEDIMENTARY ROCKS

Metamorphosed volcanic and sedimentary rocks
overlie the Shelton Formation and are divided into a
lower unit composed of alternating mafic and felsic
metavolcanic layers and lenticular, psammitic and
pelitic metasedimentary beds and an upper unit com-
posed predominantly of felsic metavolcanic rock. The
two units underlie most of the area southeast of the
Danville basin, forming arcuate northeastward-trending
bands that wrap around elongate areas of the Shelton.
They range in metamorphic grade from lower green-
schist (chlorite zone) in rocks adjacent to those of
Triassic age in the Danville basin to upper amphibolite
(sillimanite zone) at the easternmost part of the area
(Henika, 1975).

Lower Unit

Rocks in the lower part of the lower unit, such as
those exposed directly above the Shelton Formation
(Figure 2), consist of light-gray to pink, massive,
felsic metatuff beds 10 to 20 feet (3 to 6 m) thick
and widely spaced, dark greenish gray, mafic layers
less than 3 feet (1 m) thick. Rocks in the lower

interval grade upward into much more regularly and
closely spaced, alternating mafic and felsic layers with
minor metagraywacke interbeds. This interval is ex-
posed along Memorial Drive just north of George
Washington High School in Danville. These rocks
grade upward into metavolcanics which contain layers
of fine- to medium-grained metagraywacke interdigi-
tated with mica schist (locally graphitic), quartzite,
and rare mafic layers as exposed along Cleveland Street
east of the Langston Junior High School in Danville.
The unit generally has a sharp upper contact with the
predominantly felsic rocks of the upper unit.

Superimposed upon this stratigraphic succession of
volcanic and sedimentary rocks is a metamorphic suc-
cession that follows the strong regional metamorphic
gradient that increases in grade to the southeast. Mafic
metavolcanic interlayers in the unit northwest of Dan-
ville are slaty to schistose (Figure 3) whereas to the
southeast in the Danville area they are medium- to
coarse-grained gneisses. Although the lithologic change
from greenschist to amphibolite facies is progressive,
major recrystallization seems to occur near the kyanite
isograd where plagioclase in the mafic volcanic beds
makes the transition from albite to oligoclase-andesine
(Henika, 1975).

Greenschist facies metavolcanic and metasedimen-
tary rocks of the lower unit (Figure 3) are typically
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Figure 3. Weathered felsic and mafic metavolcanic rocks of
the lower unit of the metamorphosed volcanic and sedimentary
rocks along State Road 864 approximately 0.6 mile (1.0 km)
north of Mount Hermon. The darker schistose layers, behind
the head of the pick, are of mafic composition.

exposed along State Road 864 approximately 0.6 mile
(1.0 km) north of Mount Hermon. In this area the
unit consists predominantly of alternating mafic and
felsic metavolcanic layers with minor metagraywacke,
mica schist, and quartzite beds. The mafic rocks con-
tain chlorite and green fibrous amphibole (R-6008,
R-6010, Figure 4) and include tuffs that have a fine-
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Figure 4. Mineral composition ranges (lines) and averaged
estimated composition (bars) of amphibole-chlorite schist from
the lower unit of the metamorphosed volcanic-sedimentary
rocks.

grained, sandy, pyroclastic texture and amygdaloidal
flows. Felsic beds are predominantly composed of
granoblastic quartz-feldspar rocks including metamor-
phosed lapilli and crystal tuffs (R-6036, R-6037;
Figure 5). These tuffs contain relic pumice fragments
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Figure 5. Mineral composition ranges (lines) and averaged
estimated composition (bars) of felsic metatuff from the lower
unit of the metamorphosed volcanic-sedimentary rocks. Minor
minerals indicated by X.

and quartz and feldspar phenocrysts that retain straight-
sided, geometric outlines of crystal faces, plainly visible
to the naked eye (Figure 6). At greenschist facies the

metagraywacke beds commonly contain relic sedimen-
tary features including graded bedding (R-6020,
R-6021; Figure 7). These metagraywacke beds in
combination with silvery-gray mica schist (R-6026;
Figure 8) and bluish-gray quartzite form separately
mappable subunits (msq) at some localities in the
Mount Hermon quadrangle.

Figure 6. Photomicrograph of felsic metatuff of the lower
unit of the metamorphosed volcanic-sedimentary rocks that
occurs interlayered with mafic metavolcanic rocks near Witt
in the Mt. Hermon quadrangle (Plate 2, R-6036); corroded
phenocrysts are plagioclase, microperthite, and quartz; fine
matrix is probably crystallized glass. Crossed-polarized light.
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Figure 7. Mineral composition ranges (lines) and averaged
estimated composition (bars) of metamorphosed graywacke
and pebbly gneiss from the lower unit of the metamorphosed
volcanic-sedimentary rocks. Minor minerals indicated by X.

O 10 20 3



4 VIRGINIA DIVISION OF MINERAL RESOURCES

Quartz

——
Plagioclase [ —4—

4 SAMPLES
Microcline f—
Chlorite —
Epidote e —
Amphibole ;
Opaque

] 1 1 1 L L L ]

O 10 20 30 40 50 60 70 80
Percent

Figure 4. Mineral composition ranges (lines) and averaged
estimated composition (bars) of amphibole-chlorite schist from
the lower unit of the metamorphosed volcanic-sedimentary
rocks.

grained, sandy, pyroclastic texture and amygdaloidal
flows. Felsic beds are predominantly composed of
granoblastic quartz-feldspar rocks including metamor-
phosed lapilli and crystal tuffs (R-6036, R-6037;
Figure 5). These tuffs contain relic pumice fragments

Quartz T

Microperthite

Plagioclase
Muscovite

Chiorite

Al

Biotite
Epidote
Amphibole
Opaque

8 SAMPLES
Garnet

Zircon

X X X X X X X

Sphene

L L 1 1

O [0 20 30 40 50 60 70 80
Percent

Figure 5. Mineral composition ranges (lines) and averaged
estimated composition (bars) of felsic metatuff from the lower
unit of the metamorphosed volcanic-sedimentary rocks. Minor
minerals indicated by X.

and quartz and feldspar phenocrysts that retain straight-
sided, geometric outlines of crystal faces, plainly visible
to the naked eye (Figure 6). At greenschist facies the

metagraywacke beds commonly contain relic sedimen-
tary features including graded bedding (R-6020,
R-6021; Figure 7). These metagraywacke beds in
combination with silvery-gray mica schist (R-6026;
Figure 8) and bluish-gray quartzite form separately
mappable subunits (msq) at some localities in the
Mount Hermon quadrangle.

Figure 6. Photomicrograph of felsic metatuff of the lower
unit of the metamorphosed volcanic-sedimentary rocks that
occurs interlayered with mafic metavolcanic rocks near Witt
in the Mt. Hermon quadrangle (Plate 2, R-6036); corroded
phenocrysts are plagioclase, microperthite, and quartz; fine
matrix is probably crystallized glass. Crossed-polarized light.

Quartz 1

Plagioclase

Microcline
Biotite
Muscovite
Chlorite
Epidote
Hornblende
Garnet
Opaque

Allanite
35 SAMPLES

X

X

Sphene X
Zircon X
X

Tourmaline

i 1 1 1 1 1 [ ]
O 10 20 30 40 50 60 70 80
Percent
Figure 7. Mineral composition ranges (lines) and averaged
estimated composition (bars) of metamorphosed graywacke
and pebbly gneiss from the lower unit of the metamorphosed
volcanic-sedimentary rocks. Minor minerals indicated by X.




PUBLICATION 2 5

Quartz

—

Muscovite |——j}
Biotite —
Kyanite o g
Plagioclase [H—
Microcline [~
Epidote X

X

X

7 SAMPLES
Opaque

Garnet 1 1 1 1 1 1 )

O 10 20 30 40 50 60 70 80
Percent

Figure 8. Mineral composition ranges (lines) and averaged
estimated composition (bars) of mica schist from the lower
unit of the metamorphosed volcanic-sedimentary rocks. Minor
minerals indicated by X.

Amphibolite-facies metavolcanic and metasedimen-
tary rocks are well exposed along the Dan River in
Danville. The mafic layers are all strongly foliated and
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Figure 9. Mineral composition ranges (lines) and averaged
estimated composition (bars) of biotite-hornblende gneiss from

the lower unit of the metamorphosed. volcanic-sedimentary
rocks. Minor minerals indicated by X.

have nematablastic textures characteristic of amphi-
bolites. At this grade, dark-green to black hornblende
is diagnostic; however, pyroxene occurs at higher
grade farther southeast in the Ringgold quadrangle.
Three different kinds of metamorphic rocks—biotite-
hornblende gneiss (R-6013, R-6014, R-6016, and
Figure 9), hornblende gneiss (R-5413), and epidote-
hornblende gneiss (R-6012, Figure 10)—have formed
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Figure 10. Mineral composition ranges (lines) and averaged
estimated composition (bars) of epidote-hornblende gneiss and
hornblende gneiss from the lower unit of the metamorphosed
volcanic-sedimentary rocks. Minor minerals indicated by X.

from mafic tuffs, flows, and possibly mafic volcanic
sandstones. Higher grade metasedimentary layers in-
clude pebbly gneiss that is gradational into black and
white porphyroblastic biotite gneiss (R-6022, R-5417;
Figure 7) that is exposed in the abandoned City of
Danville quarry (Plate 1, number 4). Porphyroblastic
biotite gneiss together with kyanite-mica schist inter-
layers (R-5397, R-6031, Figure 8) and sillimanite
quartzite (R-5424; Figure 11) form a separate map
subunit (gn on Plates 1, 2).
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Figure 11. Mineral composition ranges (lines) and averaged

estimated composition (bars) of quartzite from the lower unit

of the metamorphosed volcanic-sedimentary rocks. Minor

minerals indicated by X.
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Upper Unit

The contact between the upper and lower units has
been drawn above the last prominent mafic interlayer,
where the heterogeneous, banded metavolcanic rocks
are succeeded by a comparatively homogeneous se-
quence of dominantly felsic metavolcanic rocks (Figure
12). Three types of felsic metavolcanic rocks are

Figure 12. Outcrop of felsic metatuff of the upper unit near
the contact between the upper and lower units of metamor-
phosed volcanic-sedimentary rocks along State Road 864 north
of Mount Hermon. Slaty cleavage is a characteristic of the
low-rank felsic metavolcanic rocks near this contact.
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Figure 13. Mineral composition ranges (lines) and averaged
estimated composition (bars) of schistose metatuff from the
upper unit of the metamorphosed volcanic-sedimentary rocks.
Minor minerals indicated by X.

recognized in the upper unit at greenschist facies as
based on relic primary textures. These are schistose
welded metatuff near the base, massive crystal metatuff
in the middle, and schistose volcanic breccia near the
top.

The welded metatuff near the base is inequigranular,
white to tan, mica-feldspar-quartz schist (Figure 13).
Elongate, recrystallized pumice fragments in the rock
matrix are contorted and molded around orthoclase
and plagioclase phenocrysts (R-6044 through R-6046)
producing a wavy foliate (eutaxic) structure char-
acteristic of welded ash-flow tuffs (Smith, 1960, p. 151;
Ross and Smith, 1961, Figure 32). Although the
potassic feldspar phenocrysts have generally exsolved
to microperthite there are some crystals that retain
the hourglass twin pattern and small optical angles
of volcanic orthoclase.

Massive crystal metatuff in the middle of the unit
has a dense crystalline matrix and is rich in feldspar
phenocrysts (Figure 14). Although generally devoid
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Figure 14. Mineral composition ranges (lines) and averaged
estimated composition (bars) of crystalline metatuff from the
upper unit of the metamorphosed volcanic-sedimentary rocks.
Minor minerals indicated by X.

of layering it commonly has a strong fracture cleavage
and a prominent lineation produced by stretched-out,
recrystallized pumice fragments. Thin sections (R-6042,
R-5401) of some massive crystal metatuffs from lower
grade rocks northwest of the kyanite isograd show
that a primary crystalline microtexture is preserved
(Figure 15) and consists of a matrix of granophyric



6 VIRGINIA DIVISION OF MINERAL RESOURCES

Upper Unit

The contact between the upper and lower units has
been drawn above the last prominent mafic interlayer,
where the heterogeneous, banded metavolcanic rocks
are succeeded by a comparatively homogeneous se-
quence of dominantly felsic metavolcanic rocks (Figure
12). Three types of felsic metavolcanic rocks are

Figure 12. Outcrop of felsic metatuff of the upper unit near
the contact between the upper and lower units of metamor-
phosed volcanic-sedimentary rocks along State Road 864 north
of Mount Hermon. Slaty cleavage is a characteristic of the
low-rank felsic metavolcanic rocks near this contact.

Quartz —_—
Plagioclase [——

Microperthite | ———

Muscovite —_—

Biotite e

Chlorite X

Amphibole X

Opaque X

Garnet X

Epidote X

Rutile " I0 SAMPLES
Calcite X

Zircon X ,

1 1 ] L ] J
O 10 20 30 40 50 60 70 80
Percent
Figure 13. Mineral composition ranges (lines) and averaged
estimated composition (bars) of schistose metatuff from the

upper unit of the metamorphosed volcanic-sedimentary rocks.
Minor minerals indicated by X.

recognized in the upper unit at greenschist facies as
based on relic primary textures. These are schistose
welded metatuff near the base, massive crystal metatuff
in the middle, and schistose volcanic breccia near the
top.

The welded metatuff near the base is inequigranular,
white to tan, mica-feldspar-quartz schist (Figure 13).
Elongate, recrystallized pumice fragments in the rock
matrix are contorted and molded around orthoclase
and plagioclase phenocrysts (R-6044 through R-6046)
producing a wavy foliate (eutaxic) structure char-
acteristic of welded ash-flow tuffs (Smith, 1960, p. 151;
Ross and Smith, 1961, Figure 32). Although the
potassic feldspar phenocrysts have generally exsolved
to microperthite there are some crystals that retain
the hourglass twin pattern and small optical angles
of volcanic orthoclase.

Massive crystal metatuff in the middle of the unit
has a dense crystalline matrix and is rich in feldspar
phenocrysts (Figure 14). Although generally devoid

Quartz —_
Microperthite [————}
Plagioclase [———

Muscovite —

Biotite i

Chlorite X

Amphibole X

Opaque X

Garnet X

Epidote X

Rutile % 5 SAMPLES
Calcite X

Zircon X 5 P

1
O 10 20 30 40 50 60 70 80
Percent
Figure 14. Mineral composition ranges (lines) and averaged
estimated composition (bars) of crystalline metatuff from the
upper unit of the metamorphosed volcanic-sedimentary rocks.
Minor minerals indicated by X.

of layering it commonly has a strong fracture cleavage
and a prominent lineation produced by stretched-out,
recrystallized pumice fragments. Thin sections (R-6042,
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grade rocks northwest of the kyanite isograd show
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(Figure 15) and consists of a matrix of granophyric



PUBLICATION 2 7

Figure 15. Photomicrograph of crystalline metatuff from the
middle part of the upper unit of the metamorphosed volcanic-
sedimentary rocks (R-6118) showing granophyric crystallization
in the matrix. Cross-polarized light.

intergrowth of fine quartz and potassic feldspar be-
tween larger phenocrysts. Thus, crystallization within
the hot central part of an ash-flow sheet is suggested
(Smith, 1960, p. 152), possibly a single cooling unit.

The volcanic breccia near the top of the unit
(R-6040, R-6041) is composed of approximately 50
percent poorly sorted lithic fragments and embayed
and broken quartz phenocrysts in a fine matrix of
quartz, feldspar, and sericite.

Greenschist-facies metatuffs in the upper umit are
exposed nearly continuously as ledges along stream
bottoms east and west of State Road 744 north of Witt
(Plate 2), but are poorly exposed on the upland
surface. Massive, blocky-jointed crystal metatuff,
typical of rocks in the middle part of the unit, crops
out along the Southern Railway south of State Road
863 (Plate 2). Similar exposures were noted along
Sandy Creek southeast of State Road 640 at Chestnut
Level (Plate 1) and along the Sandy River southeast
of the Danville basin (Plate 2).

A thin persistant body of schistose metavolcanic
breccia (R-6040, R-6041) that occurs near the top
of the upper unit crops out in the stream bottom about
1.0 mile (1.6 km) north of Witt (Plate 2). Ledges
formed by the breccia can be recognized by lithic
fragments and blue quartz phenocrysts that stand out
in relief on their waterworn surfaces.

Southeast of the kyanite isograd the upper unit has
a predominantly metamorphic rather than volcanic
character and consists of more homogeneous pinkish-
gray to white quartz-feldspar gneiss with silvery-gray
mica gneiss and mica schist interlayers. A rock that
is equivalent to the recognizable crystal tuff but at
higher metamorphic grade is exposed in Danville near

the intersection of U. S. Highway 29 (Memorial Drive)
and Park Road (R-6043). The rock is massive, fine- to
medium-grained, inequigranular gneiss containing relic
phenocrysts in a recrystallized, granoblastic matrix.
Phenocrysts in the gneiss generally have rounded out-
lines by addition of a thin rim of microcline that
separates them from the matrix (R-6042, R-5401).
The gneiss contains dikes and sills of white granite
along the Sandy River in Danville.

A silvery-gray mica gneiss and schist cut by granite
sills and dikes is mapped as a separate facies (mgs)
in the Danville area. It seems to have a stratigraphic
position near the top of the upper unit and may be
a higher grade equivalent of the micaceous metavolcanic
breccia recognized near the top of the unit north of
Witt.

FORK MOUNTAIN FORMATION

The Fork Mountain Formation is exposed in the
northwestern part of the Mount Hermon quadrangle
northwest of the Danville basin (Plate 2). It differs
in the proportions and character of schist and gneiss
which make up the unit from those at its type locality
(Conley and Henika, 1973). It has been traced con-
tinuously, however, from the Martinsville area into the
Mount Hermon quadrangle (Price, 1975).

The gneiss is black and white, coarse-grained, ir-
regularly foliated, and formed by elongate masses of
intergrown muscovite and biotite flakes up to- 1 cm
across. Masses of plagioclase and blebs of greasy-gray
quartz are present (R-6055, R-6056). Garnet por-
phyroblasts are common. The gneiss is coarse and
granular, containing rounded to irregular perthite
masses wrapped by biotite and light bluish gray ag-
gregates of sericite and quartz that may have replaced
either kyanite or sillimanite (R-6057).

The unit is generally weathered to saprolite and
underlies a gently rolling upland surface with char-
acteristic sandy soils. Fresh rock occurs along Pudding
Creek for about 1.0 mile (1.6 km) downstream and
northward from State Road 838 (R-6055, Plate 2)
and also along the unnamed creek that flows south-
ward of the intersection of State Road 718 with State
Highway 41.

Mica schist interlayered with the gneiss is coarse
grained and silvery gray to dark gray. It contains
folia of coarse muscovite and biotite, and discontinuous
quartz feldspar stringers which are contorted by folds
and wraparound garnet porphyroblasts. Kyanite-
staurolite and kyanite-muscovite schist similar to that
in the Fork Mountain Formation near Martinsville
(Conley and Henika, 1973) have been recognized at
only two localities: one is along State Road 865 about
0.25 mile (0.40 km) south-southeast of a gas pipeline
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Figure 15. Photomicrograph of crystalline metatuff from the
middle part of the upper unit of the metamorphosed volcanic-
sedimentary rocks (R-6118) showing granophyric crystallization
in the matrix. Cross-polarized light.
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position near the top of the upper unit and may be
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The Fork Mountain Formation is exposed in the
northwestern part of the Mount Hermon quadrangle
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quartz feldspar stringers which are contorted by folds
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(R-6060); the other, along the pipeline about 0.1 mile
(0.2 km) southwest of State Road 718 (R-6061).
The rock from the first locality (R-6060) contains
dense nodular masses of kyanite, staurolite, garnet, and
opaque minerals with minor amounts of pale-green
chlorite and muscovite. Float found along the pipeline
(R-6061, R-6062) has a coarse, bumpy surface texture
because of elongate, crisscross kyanite blades, partly
altered to sericite.

Amphibolite

Amphibolite and amphibole gneiss in the Fork
Mountain Formation are separately shown on Plate 2
insofar as their extent is mappable; however, they
could not be traced for any significant distance be-
cause of poor exposure. The amphibolite is well-
exposed in saprolite along the east side of State Road
834 approximately 1.1 miles (1.7 km) northwest of
White Oak Creek, but is not shown on the geologic
map because it is only a few feet wide. The un-
weathered rock is medium-grained, well-foliated, dark-
green to black and white gneiss. It contains elongate
to subequant grains of hornblende with many inclu-
sions of quartz and sphene. The hornblende is inter-
grown with partly epidotized and sericitized plagioclase
(R-6056).  Some plagioclase grains are strongly zoned,
suggesting a volcanic origin.

RICH ACRES FORMATION

The Rich Acres Formation is exposed along the
western margin of the Mount Hermon quadrangle
(Plate 2) northwest of the Danville basin. It is dark-
gray, medium-grained metadiorite to dark greenish gray,
medium- to coarse-grained metamorphosed ultramafic
rock occurring in a sill-like intrusion in the Fork Moun-
tain Formation. This intrusion is nearly completely
covered by thick residual and alluvial soils.

Relatively fresh metagabbro occurs as boulders in
the woods along Sandy Creek about 1,000 feet (305 m)
east of the quadrangle boundary (Plate 2, R-6065).
The rock has a granular igneous texture and is com-
posed primarily of plagioclase, pyroxene, hornblende,
and biotite.

Metamorphosed ultramafic rock (R-6064) that con-
tains relic olivine with the original crystal shapes out-
lined by opaque minerals is present near the probable
base of the sill. The olivine crystals are altered to
serpentine along cracks. Cummingtonite, talc, and
carbonate minerals occur as irregular and fibrous
masses that have grown in the spaces between the
olivine crystals.

ULTRAMAFIC ROCKS

Metamorphosed ultramafic rock occurs in elongate
lenticular bodies that generally have a trend parallel

to the schistosity of the enclosing metavolcanic rocks.
The largest of these bodies has been traced in a north-
eastward direction for several miles across the northern
part of the Blairs quadrangle (Plate 1). Because of
poor exposure, many smaller mafic and ultramafic
bodies, some with relic igneous texture (R-6018),
have been included with mafic metavolcanic rocks
and are not separately mapped.

The most common rock type is granular to medium-
and coarse-grained, dark greenish gray, schistose
olivine-amphibole-chlorite rock that forms low rounded
exposures which barely protrude above a deep, red
clayey soil. It is composed of highly fractured olivine,
mostly altered to fibrous and platy masses of antigorite
and talc; large pseudomorphs of poikilitic pyroxene
to cummingtonite, anthophyllite, and chlorite; and
opaque minerals that are abundant in some specimens
(R-6032).

The rock is poorly exposed, but float and saprolite
derived from the unit occur along a logging road
about 0.5 mile (0.8) km) northeast of the terminus
of State Road 717. Exposures of the fresh rock occur
along the bottom of a stream that traverses the ultra-
mafic body 0.7 mile (1.1 km) southwest of the inter-
section of State Roads 662 and 713.

Medium- to coarse-grained, dark-green to black and
white, granular amphibolite also occurs in association
with the ultramafic rock approximately 200 feet (61 m)
northwest of the end of State Road 717. Similar rocks
occur at other localities as lenticular bodies associated
with ultramafic rocks or as isolated masses within the
metavolcanic rocks.

PRECAMBRIAN OR PALEOZOIC ROCKS

GRANITE DIKES AND SILLS

Dikes and sills of Precambrian or Paleozoic age are
present in the upper and lower units of the meta-
morphosed volcanic-sedimentary rocks and the Fork
Mountain Formation. None of these dikes and sills
are shown separately on the geologic maps  (Plates
1, 2) from the formations that they intrude because
of limited exposure. Coarse, pink granite dikes and
sills are present in the metamorphosed crystal tuffs of
the upper unit of the metamorphosed volcanic-sedi-
mentary rocks. They are generally similar in compo-
sition to the metatuffs and may represent subvolcanic
sills or feeder dikes from which the overlying effusive
units were derived. White pegmatitic dikes and sills
in the lower unit of metamorphosed volcanic-sedi-
mentary rocks and those in the Fork Mountain Forma-
tion most likely are associated with zones of migma-
tites which formed during high grade metamorphism.

A pink granite sill that has intruded metatuff is
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exposed along the Southern Railway approximately
0.75 mile (1.20 km) southeast of the State Road
745-railroad crossing (Plate 2). The rock has a
cataclastic texture and appears to have been folded
with the massive metatuff beds. A thin section of the
rock consists of 50 percent quartz, 40 percent micro-
cline and microperthite, 4 percent plagioclase, 4 per-
cent muscovite, and less than 1 percent biotite and
rutile (R-6122). The quartz has generally been poly-
gonized and consists of individual grains and elongate
aggregates. The feldspar is subrounded with crushed
and broken grains. The muscovite is generally dis-
tributed along shear planes or as a sericitic alteration
of feldspar.

White to light-gray pegmatite dikes and sills cut
porphyroblastic biotite gneiss in the lower unit. They
are exposed along the right bank of Oliver Creek about
1.1 miles (1.8 km) northeast of Kentuck (Plate 1)
and in the abandoned quarry east of Danville (Plate 1,
number 4). The dikes and sills are generally less
than 10 feet (3 m) wide and most are less than 3 feet
(1 m). The rock is coarse grained with complexly
intergrown quartz and feldspar, greenish muscovite,
pink garnet, and at some localities black tourmaline
up to 2.4 inches (6.0 cm) in length. The pegmatites
are generally richer in plagioclase (30 to 70 percent)
and less rich in quartz (20 to 25 percent) and potassic
feldspar (trace amounts to 30 percent) than the pink
granites associated with the felsic metavolcanic rocks.
Mica content in the pegmatites increases southeasterly
with rising metamorphic grade.

TRIASSIC SYSTEM

DRY FORK FORMATION
By Paul A. Thayer

The Dry Fork Formation was named by Myertons
(1963, p. 17-18) for coarse-grained sandstone, feld-
spathic conglomerate, and subordinate reddish-brown
mudrock in the central and south-central parts of the
Danville basin. The type section (Appendix I, Section
2) for the Dry Fork (Meyertons, 1963, p. 54-55) is
located in the Mount Hermon quadrangle (Plate 2)
along the Southern Railway, 0.5 mile (0.8 km) south
of Dry Fork community (Chatham 7.5-minute quad-
rangle) and about 1,000 feet (305 m) south of the
north boundary of the Mount Hermon quadrangle.
Meyertons (1963, p. 27-30) assigned lithic con-
glomerate that is exposed along each basin margin to
his Cedar Forest formation, which he interpreted to
unconformably overlie the Dry Fork. Detailed mapping
shows that the conglomerate is interbedded and inter-
tongues with sandstone of the Dry Fork Formation,
and that the Dry Fork and Cedar Forest are lateral

facies equivalents. The Dry Fork Formation is here
redefined to include basin margin conglomerate pre-
viously assigned to the -Cedar Forest formation. The
Cedar Forest formation is no longer considered valid.

Along the southeastern side of the Danville basin
the Dry Fork Formation rests unconformably on and
is locally in fault contact with the Shelton Formation
and metamorphosed volcanic-sedimentary rocks. Along
the northwest side of the basin the Dry Fork is in
fault contact with the Fork Mountain Formation and
rests unconformably on the Shelton Formation near
the axis of the cross structure that follows Sandy
Creek (Plate 2).

On the basis of texture, composition, color, and
primary sedimentary structures the Dry Fork is di-
vided into intertonguing sandstone, mudrock, and con-
glomerate facies.

Sandstone Facies

The sandstone facies forms almost 90 percent of the
Dry Fork Formation. Its calculated stratigraphic
thickness ranges from 5,200 feet (1,585 m) to 7,000
feet (2,134 m). Sandstone forms approximately 75
percent of the facies; mudrock, chiefly siltstone, 20
percent; and conglomerate, 5 percent. They are ar-
ranged in sequences that somewhat resemble fining-
upwards fluvial cycles (Allen, 1965) described pre-
viously by Thayer (1970) in the contiguous Dan
River basin, North Carolina. Stratigraphic sections
1 and 2 (Appendix I) illustrate these vertical sequences.

The sandstone and conglomerate are arranged in
multistory sets “with individual sandstone and con-
glomerate units stacked one above another and sep-
arated by sharp, minor erosional surfaces and mudrock
units. Total thickness of these sets ranges from 10
to 180 feet (3 to 55 m).

More than three-fourths of the sandstone is gray,
brownish gray, or greenish gray; the remainder is
grayish pink, grayish red, and pale red (colors from
Goddard and others, 1948). They weather yellowish
orange, grayish orange, and yellowish brown, and form
a sandy soil that contains numerous granules and
pebbles of quartz and partially weathered feldspar.

Sandstone ranges from very fine to very coarse
grained. Most, however, is medium to very coarse
grained, and may contain granules and pebbles of
quartz and potassic feldspar (Figures 16 and 17).
Sandstone beds range from less than a foot (0.3 m)
to a maximum of 80 feet (24 m) thick; average thick-
ness is about 12 feet (4 m). Many of the sandstone
beds contain thin, discontinuous conglomerate lenses,
mudrock intraclasts, thin carbonaceous films, and ir-
regularly shaped carbonized wood fragments up to
6 inches (15 cm) long. Minor sedimentary structures
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Table 2.—Composition of 84 sandstone samples from
the sandstone facies of the Dry Fork Formation.

Figure 16. Photomicrograph of pebbly arkose (R-6691) of

the sandstone facies of the Dry Fork Formation along U.S.
Highway 29 on the top of White Oak Mountain in the Mount
Hermon quadrangle. It is poorly sorted, medium grained, and
densely packed. Crossed-polarized light.

Figure 17. Photomicrograph of lithic arkose (R-6692) of the
sandstone facies of the Dry Fork Formation.

Angular and

subangular clasts of microcline and perthite “float” in siltstone
matrix. Along U.S. Highway 29 on top of White Oak Moun-
tain in the Mount Hermon quadrangle. Crossed-polarized light.

include channels, medium- and large-scale tabular and
trough cross-stratification, thick parallel laminations,
silicified fragments and logs of araucarian conifers, and
ripple-drift cross laminations.

Composition of 84 sandstone samples was determined
by point-counting between 200 and 300 grains per thin
section using a point distance slightly larger than

mean grain diameter.

Average composition for the

samples is summarized in Table 2. The proportion of
quartz, feldspar, and rock fragments (including grain
size) for each sample has been recomputed to 100
percent and plotted on the triangular compositional
diagram in Figure 18 (classification of McBride,

Standard

Average deviation Range

(percent- (percent- (percent-
Mineral age) age) age)
Common Quartz 9.1 +7.5 0-37.3
Composite Quartz 36.6 +10.5 3-55.5
Sutured Quartz 0.6 +1.3 0-8.4
Orthoclase 4.3 *2.9 0-14.5
Microcline 4.8 +4.4 0-25.0
Perthite 9.2 +4.9 0-22.4
Plagioclase 13.1 *7.1 0-29.2
Detrital micas 1.3 +2.1 0-11.9
Coarse foliated rock fragments 4.3 +5.1 0-26.1
Coarse nonfoliated rock fragments 1.3 +1.9 0-9.8
Fine foliated rock fragments 0.6 +2.0 0-19.5
Authigenic chlorite 3.2 +7.0 0-45.4
Calcite cement 32 +5.4 0-30.3
Matrix 7.8 +10.7 0-42.2
Other 0.6 +1.5 0-10.9

1963). Of 84 samples 63 percent are arkoses, 22
percent are lithic arkoses, 11 percent are subarkoses,
and the remainder are lithic subarkoses and feldspathic
litharenites. The diagram (Figure 18) clearly shows
the relationship between mean grain size and mineral
composition of the sandstones. Generally, coarse- and
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Figure 18. Triangular composition diagram (classification of
McBride, 1963) for 84 sandstone samples from the sandstone
facies of the Dry Fork Formation.
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the sandstone facies of the Dry Fork Formation along U.S.
Highway 29 on the top of White Oak Mountain in the Mount
Hermon quadrangle. It is poorly sorted, medium grained, and
densely packed. Crossed-polarized light.

sandstone facies of the Dry Fork Formation. Angular and
subangular clasts of microcline and perthite “float” in siltstone
matrix. Along U.S. Highway 29 on top of White Oak Moun-
tain in the Mount Hermon quadrangle. Crossed-polarized light.

include channels, medium- and large-scale tabular and
trough cross-stratification, thick parallel laminations,
silicified fragments and logs of araucarian conifers, and
ripple-drift cross laminations.

Composition of 84 sandstone samples was determined
by point-counting between 200 and 300 grains per thin
section using a point distance slightly larger than
mean grain diameter. Average composition for the
samples is summarized in Table 2. The proportion of
quartz, feldspar, and rock fragments (including grain
size) for each sample has been recomputed to 100
percent and plotted on the triangular compositional
diagram in Figure 18 (classification of McBride,

Table 2.—Composition of 84 sandstone samples from
the sandstone facies of the Dry Fork Formation.

Standard
Average deviation  Range
(percent- (percent- (percent-

Mineral age) age) age)

Common Quartz 9.1 *7.5 0-37.3
Composite Quartz 36.6 +10.5 3-55.5
Sutured Quartz 0.6 +1.3 0-8.4

Orthoclase 4.3 +29 0-14.5
Microcline 4.8 +4.4 0-25.0
Perthite 9.2 +4.9 0-22.4
Plagioclase 13.1 *7.1 0-29.2
Detrital micas 1.3 +2.1 0-11.9
Coarse foliated rock fragments 4.3 *5.1 0-26.1
Coarse nonfoliated rock fragments 1.3 +1.9 0-9.8

Fine foliated rock fragments 0.6 +2.0 0-19.5
Authigenic chlorite 32 +7.0 0-45.4
Calcite cement 3.2 +5.4 0-30.3
Matrix 7.8 +10.7 0-42.2

Other 0.6 +1.5 0-10.9

1963). Of 84 samples 63 percent are arkoses, 22
percent are lithic arkoses, 11 percent are subarkoses,
and the remainder are lithic subarkoses and feldspathic
litharenites. The diagram (Figure 18) clearly shows
the relationship between mean grain size and mineral
composition of the sandstones. Generally, coarse- and
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Figure 18. Triangular composition diagram (classification of
McBride, 1963) for 84 sandstone samples from the sandstone
facies of the Dry Fork Formation.
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very coarse-grained sandstone contains a high per-
centage of feldspar and rock fragments and hence lies
in the lithic arkose and feldspathic litharenite classes.
In contrast, fine- and very fine-grained sandstone,
which is composed mainly of quartz and feldspar with
only minor rock fragments, falls into the arkose and
subarkose fields.

Heavy minerals, which occur in trace amounts, in-
clude (in order of estimated abundance) opaque
minerals, garnet, zircon, tourmaline, amphibole, epi-
dote, kyanite, staurolite, and sillimanite. Most heavy
mineral grains are euhedral or subhedral.

Abundant secondary chlorite and sericitized feldspar,
and the presence of authigenic albite, potassic feldspar,
quartz, and calcite show that the rocks of the sand-
stone facies have undergone considerable burial pres-
sure and are in an advanced stage of diagenesis
(Dapples, 1967). Coarse-grained, medium- to high-
rank gneissic rocks found to the west of the Danville
basin must have served as the major sources of detritus
for the sandstone facies. Some quartz and feldspar may
have been derived from the Shelton Formation on the
east side of the basin, but the paucity of metavolcanic
rock fragments in coarse sandstone and conglomerate
shows that eastern source areas were relatively un-
important during deposition of the sandstone facies
of the Dry Fork.

The sandstone facies is the most resistant rock unit
in the Danville basin and exposures are abundant,
especially on White Oak Mountain and along streams
that cross the unit. Good exposures are located on
the crest of White Oak Mountain on the west side of
U. S. Highway 29; at the type section of the Dry Fork
Formation along the Southern Railway; and at the
Vulcan Materials, Incorporated quarry (Plate 2, active
quarry number 6).

Conglomerate Facies

The conglomerate facies (cg on Plate 2) of the
Dry Fork Formation consists of poorly sorted, sandy,
lithic pebble to boulder conglomerate interbedded with
subordinate, very coarse grained arkosic and lithic
arkosic sandstone. The facies crops out discontinuously
along both basin margins and grades laterally and
vertically into the sandstone facies. The contact be-
tween the two facies (Plate 2) is placed where the
proportion of conglomerate exceeds that of sandstone.

Conglomerate along southeastern basin margin: The
conglomerate along the southeastern margin of the
Danville basin is very well indurated and consists. of
multicolored clasts in a light- to medium-gray matrix.
Fresh clasts are light bluish gray, very light gray, gray-
ish orange, pink, pinkish gray, pale pink, and dark
greenish gray. The conglomerate weathers pale yellow-
ish orange and very pale orange, and forms clay-rich
sandy soil that contains rounded clasts of quartz and
quartzite.

Poorly sorted conglomerate along the southeastern
margin of the basin consists of rounded and sub-
rounded clasts in a very coarse grained arkosic and
lithic arkosic sandstone matrix. Clast size rarely ex-
ceeds 12 inches (30 cm); an average size is between
2 and 4 inches (5 and 10 cm). Most conglomerate
is clast supported and has an unordered fabric; long
axis orientation of clasts is rare. The conglomerate is
massive to thick and very thick bedded, and locally
is interbedded with thick, trough cross-bedded sand-
stone. - Silicified fragments and logs of araucarian
conifers, as much as 6.6 feet (2.0 m) long and 11.8
inches (30.0 cm) wide, are abundant.

The sandstone matrix of conglomerate along the
southeastern margin is poorly sorted and consists

Table 3.—Composition of 10 conglomerate samples from the conglomerate facies of the Dry Fork Formation. "

Northwestern margin, Southeastern margin,
Danville basin Danville basin
Standard Standard
Mineral Average deviation Range Mean deviation Range
(percentage) (percentage) (percentage) | (percentage) (percentage) (percentage)

Quartz 4.3 2.5 0.7-7.3 6.4 3.5 2.5-10.7
Feldspar 18.8 8.2 5.0-25.6 31 4.0 0-9.9
Mica schist — —_ — 1.3 2.8. 0-6.3
Biotite gneiss 4.6 6.0 0-15.0 4.1 8.9 0-20.0
Biotite augen gneiss 13.5 13.8 0.8-36.7 0.7 1.7 0-3.7
Quartz-feldspar gneiss 11.7 8.3 4.5-25.0 0.4 0.8 0-1.8
Metamorphosed felsic volcanic rock — — — 248 13.3 9.0-45.3
Metamorphosed mafic volcanic rock —_ — —_ 2.3 1.8 0-4.2
Pegmatite 3.4 7.0 0-15.8 0.7 1.7 0-3.7
Quartzite 1.0 1.6 0-3.6 1.2 2.2 0-5.0
Sandstone intraclasts 0.2 04 0-1.0 — _ _
Sandy matrix 425 16.1 15-55.3 55.0 15.9 35.0-69.8
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chiefly of subangular quartz, feldspar, and metavolcanic
rock fragments that are tightly packed and cemented
by authigenic chlorite, clay matrix, and silica cement.
Porosity is very low due to dense grain packing and
secondary mineral growth. Average composition for
five conglomerate outcrops is shown in Table 3.
An eastern source area for the conglomerate is a
probability as the abundant metamorphosed felsic and
mafic metavolcanic clasts are similar to rocks found
only to the east of the Danville basin (Plates 1, 2).
Also, many of the quartz and quartzite clasts are bluish
white, similar to the colors of quartz and quartzite
layers in the felsic metavolcanic rocks east of the basin.
Some blue quartz grains less than 4 mm in diameter
have subrounded beta-forms and these could only have
been derived from the felsic metavolcanic rocks.

Conglomerate along northwestern basin margin: The
conglomerate along the northwestern margin of the
Danville basin consists of light-gray, moderate orangish
pink, moderate reddish orange, and pinkish-gray clasts
set in a medium-gray and medium dark gray matrix.
The rock weathers dark yellowish orange and light
brown and forms a clay-rich sandy soil.

Conglomerate along the northwestern margin is
typically coarser grained than that on the southeastern
margin. Maximum clast size commonly exceeds 20
inches (50 cm) and average size ranges from 6 to 10
inches (15 to 25 cm). Clasts are rounded and sub-
rounded and most “float” without preferred long-axis
orientation in a sandstone matrix. Coarse sandstone
beds, which are thick and massive or thick and trough
cross-stratified, are locally interbedded with the con-
glomerate.

Average composition for five conglomerate outcrops
along the northwestern margin is shown in Table 3.
Clasts are chiefly feldspar (mostly microcline), gneiss
fragments, quartz, and pegmatite, with minor quartzite
and sandstone intraclasts. All are set in a very coarse
grained, poorly sorted, arkosic and lithic sandstone
matrix. The matrix consists of angular and subangular
quartz, feldspar, and rock fragments that are densely
packed and locally cemented by authigenic chlorite
and sparry calcite. The high proportion of coarse-
grained gneiss and feldspar fragments show that the
source area for the conglomerate was probably from
feldspar-rich gneissic rocks exposed to the west of the
basin.

Conglomerate along the western margin is exten-
sively sheared (Figure 19), silicified, and cut by
numerous quartz veins up to several hundred feet long
and a foot wide. Toward the Chatham fault zone, the
conglomerate becomes progressively more sheared and
gradationally passes into cataclasite and microbreccia.
The contact between the conglomerate facies and

Figure 19. Sheared augen gneiss clasts in a very poorly sorted
lithic arkosic matrix in the conglomerate facies of the Dry Fork
Formation near White Oak Creek, north-central Mount Hermon
quadrangle (Plate 2). Coin is 2.4 ¢cm (0.9 inch) in diameter.

cataclastic rocks is placed where individual clasts in
the conglomerate cannot be recognized because of
extensive shearing.

Almost two-thirds of the areas of conglomerate bed-
rock are covered by terrace deposits (Plate 2) and
much of the rest is obscured by deep soil and saprolite.
Good exposures are found along small streams flowing
across the outcrop belt. Fresh exposures are located
in fields on the northwest side of State Road 835 at
0.8 mile (1.3 km) southwest of its intersection with
State Road 718 and in fields on either side of State
Road 864 between 250 and 1,600 feet (76 and 488 m)
south of its intersection with State Road 863.

Mudrock Facies

The mudrock facies (mr on Plate 2) of the Dry
Fork Formation occurs as a northeastward-trending
lens within the Dry Fork sandstone facies in the north-
centra] part of the Mount Hermon quadrangle (Plate
2). The contact is gradational and is placed where
the proportion of well-bedded mudrock and sandstone
exceeds that of crudely bedded sandstone. At its wide,
southwestern end the trend of the mudrock facies is
abruptly truncated by the Chatham fault and here
Dry Fork mudrock is in fault contact with cataclasite
and microbreccia. Calculated stratigraphic thickness
ranges from near zero to a maximum of 1,600 feet
(488 m).

The mudrock facies consists chiefly of well-bedded,
medium- to dark-gray mudrock and shale with sub-
ordinate light- to medium light gray, medium-grained
sandstone to conglomerate that is poorly exposed due
to deep weathering and a widespread cover of terrace
deposits. The mudrock weathers grayish orange and
dark yellowish orange, and forms a clay-rich soil that
contains abundant partially weathered shale chips.
Interbedded sandstone and conglomerate weathers
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chiefly of subangular quartz, feldspar, and metavolcanic
rock fragments that are tightly packed and cemented
by authigenic chlorite, clay matrix, and silica cement.
Porosity is very low due to dense grain packing and
secondary mineral growth. Average composition for
five conglomerate outcrops is shown in Table 3.
An eastern source area for the conglomerate is a
probability as the abundant metamorphosed felsic and
mafic metavolcanic clasts are similar to rocks found
only to the east of the Danville basin (Plates 1, 2).
Also, many of the quartz and quartzite clasts are bluish
white, similar to the colors of quartz and quartzite
layers in the felsic metavolcanic rocks east of the basin.
Some blue quartz grains less than 4 mm in diameter
have subrounded beta-forms and these could only have
been derived from the felsic metavolcanic rocks.

Conglomerate along northwestern basin margin: The
conglomerate along the northwestern margin of the
Danville basin consists of light-gray, moderate orangish
pink, moderate reddish orange, and pinkish-gray clasts
set in a medium-gray and medium dark gray matrix.
The rock weathers dark yellowish orange and light
brown and forms a clay-rich sandy soil.

Conglomerate along the northwestern margin is
typically coarser grained than that on the southeastern
margin. Maximum clast size commonly exceeds 20
inches (50 cm) and average size ranges from 6 to 10
inches (15 to 25 cm). Clasts are rounded and sub-
rounded and most “float” without preferred long-axis
orientation in a sandstone matrix. Coarse sandstone
beds, which are thick and massive or thick and trough
cross-stratified, are locally interbedded with the con-
glomerate.

Average composition for five conglomerate outcrops
along the northwestern margin is shown in Table 3.
Clasts are chiefly feldspar (mostly microcline), gneiss
fragments, quartz, and pegmatite, with minor quartzite
and sandstone intraclasts. All are set in a very coarse
grained, poorly sorted, arkosic and lithic sandstone
matrix. The matrix consists of angular and subangular
quartz, feldspar, and rock fragments that are densely
packed and locally cemented by authigenic chlorite
and sparry calcite. The high proportion of coarse-
grained gneiss and feldspar fragments show that the
source area for the conglomerate was probably from
feldspar-rich gneissic rocks exposed to the west of the
basin.

Conglomerate along the western margin is exten-
sively sheared (Figure 19), silicified, and cut by
numerous quartz veins up to sever