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THE VALLEY COALFIELD MISSISSIPPIAN AGE)
IN MONTGOMERY AND PULASKI COUNTIES, VIRGINIA

Mervin J. Bartholomewl and K. Elizabeth Brown2

ABSTRACT

Coal-bearing srata of Mississippian age lie structurally
below the Pulaski thrust sheet in Montgomery and Pulaski
counties, Virginia. These coal-bearing strataare found in the
lowerportion of the upper(nonmarine) memberof thePrice
Formation. The lower coal measures, which lie directly
above the lower (marine) member of the Price, are interpreted
as probable lower delta-plain coals, whereas those in the
upper portion of the coal measrres appear more like upper
delta-plain coals. WithinPulaski andMontgomery Counties
the coal measures of the upper Price Formation underlie
approximately 150 square miles in an arearoughly bounded
by Brush, Cloyd and Little Walker Mountains on the north-
west; Tract and Draper Mountains on the west; Draper, Ingles
and Barringer Mountains on the southeast; and a north-
trending line from Christiansburg to Brush Mountain on the
east. The coal measures are structurally runcated to the
southeast and east" respectively, by ttre southeast-dipping
Pulaski fault ramp and the east-dipping Pulaski-Caawba
faultlateralramp. Snucnualcontours generated from limited
subsurface data (22 points) suggest the coal measures may
occuratdepths as greatas -2500 feetin theRadford areaand
northward along New River. By contrast the outcrop belts
ofcoal generally exceed +2000 feet in elevation indicating
that structural relief exceeds 4000 feet. Fast of the Pulaski-
Catawba fault lateral ramp the coal measures formed the
footwall glide horizon along which the thrust moved; thus,
only thin, scatt€red, teclonic wedges of coal are likely !o be
found in northeaslern Montgomery County.

A line extending from the mouth of Poverty Creek
southward to the western end of the Price Mountain window
appsrs !o mark the locus of importantchanges in sedimen-
tation of Mississippianrocks. To the southwestof tholine the
Cloyd Conglomerate occurs as lenses; commonly one or two
coal beds contained within a mudstone sequence are present;
and thick dolomite lenses occur near the Price-Maccrady
con0act. For about 4.5 miles to the northeast of the line as
many as five thick coal beds occur; the lower member of the
Price Formation thickens dramatically 0o twice its normal
thickness in Pulaski County and sandstones are interbedded
with both coal and mudstone.

INTRODUCTION

An examination of coal-bearing strata of Mississippian
age was undertaken by the Virginia Division of Mineral
Resources in Montgomery and Pulaski Counties, Virginia

because ofthe potential ofthe coal-bearing strata to serve as

a source rock for natural gas beneath the Pulaski thrust sheet.
Within a large portion of these two counties the thrust sheet
is gently folded and the coal beneath lies atrelatively shallow
depths. This combination ofbroad, open folds beneath a
thrust surface at shallow depths provides potential for anti-
clinal orfault-bounded gas traps as well as easy migration of
gas into the anticlinal and fault-bounded structures.

Field work on the coal-bearing strata was begun by M.J.
Bartholomew during the spring of 1978 in the Blacksburg
quadrangle (Bartholomew and Lowry,1979). Between the
summers of 1979 and,1980 mapping of the coal measures in
the Radford North and Staffordsville quadrangles was com-
pletedby Bartholomew assisted by A.P. Schultz, K.E. Brown
andG.R. Ingram. During thesummerandfallof 1980Brown,
Ingram and Bartholomew mapped the coal measures in the
Long Spur, Whit€ Gate, Pulaski, Newport, and McDonalds
Mill quadrangles. Samples collected during 1980 for geo-
chemical evaluation and weathering studies (Ingram, 198 1;
Ingram and Rimstidt, 1984) and sections of the coal mea-
sures were described (Appendices I & ID for a study of the
environment of deposition of the coal (Brown, 1983). In
1981, five shallow (less than 50 feet) core holes were drilled
along the southeastern flanks of Brush, Cloyds, and Little
WalkerMountains (Appendix III). In the spring of 1981 the
Department of Geological Science, Virginia Polytechnic
Institute and State University drilled a shallow core hole
along the northwestern flank of Price Mountain (Appendix
III, #6). The Department of Geological Science (funded by
Virginia Division of Mineral Resources and the U.S. Geo-
logical Survey) ran two vibroseis lines (Dysart, 1983) across
a portion of the Radford North and Blacksburg 7.5-minute
quadrangles for the Division during the spring of 1981.
Three deep core holes (W-6533, W-6534, W-6535) were
ddlled during the first half of 1982 (funded by the Depart-
ment of Energy $ant DE-FG44-81R41M31 through the
Virginia Division of Mineral Resources). Description of
cores from these holes are included in Stanley and Schulz
(1983) with petrology by Zentmeyer (1985). Vitrinite
reflectance and anisropy of coal samples from all holes are
reported by Lewis and Hower (1990).

Bartlett (1974) has a thorough summary of literature
pertaining to the stratigraphy of the Price Formation and
astratigraphic equivalents in the surrounding sates of Ten-
nessee, West Virginia, Ohio, Pennsylvania and Maryland.
Whitehead ( 1 979) elaborated on the delra depositional model
illustrated by Price stratigmphy by focusing on the finer-
grained delta front sequences correlative with the Sunbury
Shale.

I Earth Sciences & Resources Institu&e, University of South Carolina, Columbia, SC
2 Exxon Coal Resources, U.S.A., Houston, TX
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The most comprehensive work on the coal of the Price
Formation is "TheValley CoalFields of Virginia" (Campbell
and others, 1925). The coal analyses are especially signifi-
cant because many of the mines closed within a decade or
two of the time that Campbell and ottrers (1925) finished
their report. Studies since 1925 by Fish and Porter (1933),
Fish (1935), Eby and others (1926,1944), Shelton (1954)
and Stevens (1959) have relied on the analyses ofCampbell
and others (1925). At the present time fresh samples can be
obtained only by coring. Bowman (1948) and Stevens
(1959) both discuss mining methods and operations within
Montgomery County. Detailed history of ownership of the
major mines is included in Bowman (1948) and Stevens
(1959) includes maps of the underground workings as well
as several bore hole locations.

STRUCTURAL SETTING OFTHE COAL
MEASURES

The exposed coal measures of the Price Formation are
found on the Sdtville thrust sheet just to the northwestof the
leading edge of the structurally higher Pulaski thrust sheet
and within the Price Mountain window through the Pulaski
thrust sheet @late I ). No exposures of the coal measures are
known south of the Price Mountain window. Indeed, south-
ward from the Price Mountain window to ttre East Radford,
to the Ingles Barringer Moun[ain, and to the Christiansburg
windows, the age of the youngest rocks exposed increases
from middle Mississippian to lower Mississippian to Devo-
nian to middle Ordovician, respectively (Bartholomew, 1987;
Bartholomew and lowry, 1979). This relationship suggests
that the allochthonous duplexes, which comprise the core
rocks of these windows south of Price Mountain, were
derived as successive footwall slices as the Pulaski thrust
ramped from alower decollementlevel in the Cambrian-age
Rome Formation upward to a glide horizon in the middle
Mississippian-age Maccrady Formation (Bartholomew,
1987). Thus, the Mississippian-age rocks, and in particular
the coal measures, are probably truncated along the Pulaski
ramp a few miles south of the Price Mountain window
(Figure 1; Bartholomew and Lowry, 1979).

Northeastward from Blacksburg @late 1 , Figure 1) the
sheet climbed only to a glide horizon within the coal measures
themselves. Farther northeast, in Roanoke and Botetourt
Counties, the sheet is primarily at a glide horizon within
Devonian-age shales, although locally along the leading
edge, the thrust did ascend as high as the coal measures.
Because of the stratigraphic position of ttre footwall glide
horizon along the Catawba fault, the areabeneath the Salem
synclinorium appears unlikely to contain significant coal
reserves in Mississippian rocks.

In the regionjust east ofBlacksburg beneath the Salem
synclinorium, the Pulaski thrust sheet ascended an eastward-
dipping lateral ramp as it climbed successively from the
decollement level in Devonian-age rocks to that in the coal
mqnures and then to that in the Maccrady Formation
(Bartholomew and Lowry, 1979). Two east-dipping thrust
faults are associated with this ramp between Blacksburg and
the valley of the North Fork of the Roanoke River near Ellett
(Plate l). The Yellow Sulphur - Catawbabranch line trends

north-south across the qxtern end of the Price Mounrain
window . The westward dipping Yellow S ulphur fault is part
of the structurally higher (Salem) branch and the Catawba
fault is the structurally lower branch of the Pulaski fault
system (Bartholomew, 1987). The Pulaski faultper se is the
sole fault west of the branch line. For more detailed explana-
tions of the regional structure related to ttre Pulaski thrust
sheet, the reader is referred !o Bafiholomew (1987), Lewis
and Hower (1990), and Schulz (1986). Two aspects of the
regional structure not specifically dealt with in these papers
are (l) the small high-angle faults which cutboth thePulaski
sheet and footwall strata as well as thq allochthonous duplex
structures and (2) thrust faults with small horizontal dis-
placement which cut footwall strata including the coal
measures. At least three high-angle faults are shown on mine
maps (Campbell and others, 1925, Stevens, 1959).

HIGH-ANGLE FAULTS

The high-angle fauls mapped in tlis region generally
have either a north-northwest or an east-west trend. The latter
are found primarily within and near the eastern end of the
hice Mountain window. The sense of relative offsets of
those within and immediately adjacent to the window sug-
gests that these east-west-trending faults developed asbrittle
featuresrelated to lateAlleghanian extension across the arch
of the developing Price Mountain anticline.

Norttr to northwest-trending faults both cut and termi-
nate against Alleghanian thrusts of the Pulaski fault system
thus their time of development is more difficult to determine.
They do, however, generally trend perpendicular to
Alleghanian folds in this area. In this respect they are similar
to high-angle faults that cut the Read-Coyner Mountain
structure and are demonsEably Alleghanian with some being
folded and others not (Bartholomew and Hazlett in
Barl.holomew, l98l).

MINOR THRUST FAULTS

Numerous synthetic and antithetic minor thrusts were
mapped within the Devonian and Mississippian strata adja-
cent to ttre leading age of the Pulaski thrust sheet. Five of
these thrust faults appear to originate in argillaceous glide
horizons in the Upper Brallier orLower Chemung. Two of
these ramp upward to glide horizons within the coal mea-
sures. Locally, as on State Highway 100, coal beds may be
intensely deformed because they served as a glide horizon.
Such deformation influences vitrinitereflectance and anisot-
ropy (Lewis and Hower, 1990; Ingram, 1981).

Five minor thrust faults originate in glide horizons
within the lower member of the Price and three of these ramp
across the coal measures into the Upper Price or Maccrady.
One fault, in a strike belt between New River and State
Highway 100 offsets the Price-Maccrady contact. If pro-
jected down dip, this thrust fault appears to originate at or
below the coal measures.

Two thrust faults offset the Pulaski fault at the western
end of the Price Mountain window. The structurally higher
one originates in a glide horizon within the coal measures on
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the southern flank of the Price Mountain anticline and has
increasing displacement westward as it ramps across the
Upper Price and the Maccrady and then cuts through Cam-
brian srata of the Pulaski thrust sheet. The sructurally lower
thrustoriginates below the coal measures and overrides the
plunging axis of the hice Mountain anticline as it ramps
across the Price and Maccrady Formations. Restoration of
these two thrust faults, so that the Price-Maccrady contact is
aligned around the western plunging nose of the Price
Mountain anticline, suggests that total horizontal displace-
ment is on the order of several miles at the western margin
of the window.

STRATIGRAPIIY

Devonian and Mississippian strata, beneath thePulaski
thrust sheet in Pulaski and Montgomery Counties (Plate 1),
is part of the structurally lower Saltville thrust sheet. Only
in eastemmost Montgomery County and adjacent Roanoke
County do Devonian and Mississippian strata occur in the
Salem Synclinorium portion of the Pulaski thrust sheet. The
stratigraphic succession described in this paper consists of
the Millboro, Brallier, Chemung, Price and Maccrady For-
mations. On the Saltville and Pulaski thrust sheets in this
region the Millboro overlies ridge-forming quartzites and
sandstones of Silurian and Devonian age.

DEVONIAN SYSTEM

Millboro Formation

The poorly exposed Millboro Formation is dark gray to
black claystone. Locally along the valley of Little Walker
Creek, thin (6 inch to 2 feet) beds of limestone occur. The top
of the Millboro is exposed along State Highway l(X) where
the contact with the overlying BrallierFormation is placed at
the base of the lowest beds of siltstone and fine-grained
sandslone. As mapped and defined, the Millboro consists of
a distinctive, fairly homogenous lithology.

Brallier f,'ormation

TheBrallierFormation is amore heterogenous unit than
the underlying Millboro. Good exposures of the Brallier
occur in Pulaski County along New River, along the three
roads crossing Little Walker Mountain, and along the two
sEeams that transect Chestnut Mountain (Plate l). Well
exposed, but deformed, sections of Brallier occur northwest
of Draper Mountain. In Montgomery County the Brallier is
poorly exposed except along New River.

The Brallier Formation consists of black claystone
interbedded with medium-gray silstone and fine- to me-
dium-grained sandslone (Figure 2). In general, both the
percentage and thickness ofbeds ofsandstone and siltstone
increase upward through the section. Thick, massive-bed-
ded, medium- to coarse-grained sandstones occurin thebasal
portion of the Brallier along Little S/alker Creek.

Figure 2. Typical Brallier Formation lithology exposed
along the east side of State Highway 100 approximately 0.5
miles south of French Chapel (Staffordsville 7.5-minute
quadrangle). At this locality the Brallier consists of fine-
grained sandstone beds interbedded with thin siltstone and
mudstone beds.

Chemung Formation

The base of the overlying Chemung Formation is placed
at the lowest thick beds of sandstone containing abundant
fossil debris @gure 3). The Chemung consists of thick,
massive or crossbedded, medium-grained, medium gray
sands[one which commonly grades upward into fine-grained
sandstone and siltstone (Figure4). Scour channels and fossil
debris typically mark the base of each graded succession,
whereas black mudstone, with sharp basal and upper con-
tacts, infrequently lies at the top. Conglomeratic sandstone
occurs in the uppermost Chemung. Good exposures of the
ridge-forming Chemung Formation are found in both coun-
ties along roads and streams which transecttheridges as well
as along New River.

Figure 3. Closeup of a Chemung Formation fossil-hash bed
overlying fine-grained sandstone exposed along the west
side of the railroad where Cloyds Mountain ends at New
River @adford North 7.5-minut€ quadrangle).
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the southern flank of the Price Mountain anticline and has
increasing displacement westward as it ramps across the
Upper hice and the Mrccrady and then cuts through Cam-
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thrust originates below the coal measures and overrides ttre
plunging axis of the Price Mountain anticline as it ramps
across the Price and ldaccrady Formations. Restoration of
these two thrust faults, so that tlre Price-Maccrady contact is
aligned around the weslern plunging nose of the hice
Mountain anticline, suggests that total horizontal displace-
ment is on the order of several miles at the western margin
of 0re window.

STR,ATIGRAPIIY

Devonian and Mississippian strata, beneath the Pulaski
thrust sheet in Pulaski and Montgomery Counties (Plate l),
is part of the structurally lower Saltville thrust sheet. Only
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DEVONIAN SYSTEM

Millboro tr'ornation

The poorly exposed Millboro Formation is dark gray to
black clayslone. Locally along the valley of Litrle Walker
Creek, thin (6 inch !o 2 feet) beds of limesione occur. The top
of the Millboro is exposed along State Highway 100 where
the contact with the overlying Brallier Formation is placed at
the base of ttre lowest beds of siltstone and fine-grained
sandslone. As mapped and defined, the Millboro consists of
a distinctive, fairly homogenous lithology.

Brallier Formation

TheBrallierFormation is amore heterogenous unit than
the underlying Millboro. Good exposures of the Brallier
occur in Pulaski County along New River, along the three
roads crossing Littte Walker Moun0ain, and along the two
streams that fansect Chesmut Moun0ain (Plate l). Well
exposed, but deformed, sections of Brallier occur northwest
of Draper Mountain. In Mongomery County the Brallier is
poorly exposed except along New River.

The Brallier Formation consists of black claystone
interbedded with medium-gray siltstone and fine- to me-
dium-grained sandslone (Figure 2). In general, both the
percentage and thickness of beds of sandstone and silstone
increase upward through the section. Thick, massive-bed-
ded, medium- tocoarse-grainedsandstones occurin thebasal
portion of the Brallier along Licle Walker Creek.

Figure 2. Typical Brallier Formation lithology exposed
along the east side of State Highway 100 approximately 0.5
miles south of French Chapel (Staffordsville 7.5-minute
quadrangle). At this locality the Brallier consists of fine-
grained sandstone beds interbedded wilh thin siltstone and
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Chemung Formation

Thebase of theoverlying Chemung Formation isplaced
at $e lowest thick beds of sandstone containing abundant
fossil debris @gure 3). The Chemung consists of thick,
massive or crossbedded, medium-grained, medium gray
sandstone which commonly grades upward into fine-grained
sandstoneand siltstone @gure4). Scour channels and fossil
debris typically mark the base of each graded succession,
whereas black mudstone, with sharp basal and upper con-
tacts, infrequently lies at the top. Conglomeratic sandstone
(rccurs in the uppermost Chemung. Good exposures of the
ridge-forming Chemung Formation are found in both coun-
ties along roads and streams which transect the ridges as well
as along New River.

Figure 3. Closeup of a Chemung Formation fossil-hash bed
overlying fine-grained sandstone exposed along the west
side of the railroad where Cloyds Mountain ends at New
River (Radford North 7.5-minute quadrangle).



PUBLICATION I24

Figure 4. Typical Chemung Formation lithologies - thick
bedded sandstone beds with fossil-hash lenses (quarter is on
one) and minor mudstone beds exposed along the west side
of State Highway 100 at the crest of Little Walker Mountain
(Staffordsville 7.5-minute quadrangle).

MISSISSIPPIAN SYSTEM

Price Fornation

Because of the lack of a well exposed section of the Price
Formation on Price Mountain, Bartlett (1974) suggests the
Price exlnsures along State Highway 100 on Cloyds Moun-
tain be used as the reference section. The entire measured
section of the Price Formation on Stale Highway 100
(modifiedafterBartlett, 1974) is includedas Appendix I. For
discussions of evolution of uppermost Devonian and lower
Mississippian stratigraphic nomenclature and regional
equivalents of the Price, the reader is refened tn Kreisa
(1972), Bartlett (1974), and Whitehead (1979). The Price
Formation, which ovedies the Chemung consists of three
mappable members in Montgomery andPulaski Counties:
the basal Cloyd Conglomerate member; the lower (marine)
member; and the upper (non-marine) member.

Cloyd Conglomerate Member

The basal quartz-pebble conglomerate of the Price
Formation was first named the "Ingles" conglomerate by
Campbell andothers (1925) foran exposureof conglomerate
on InglesMountain, southofRadford, Pulaski County. Butts

( 1940) renamed the member for exposures on Cloyds Moun-
tain, west of the New River water gap, because the type
Ingles was remapped as Silurian in age. The Cloyd was
quanied for millstones during both the 19th and 20th cennr-
ries at several locations in both Pulaski and Montgomery
Counties.

The classic Cloyd rock type, which consists of very
coarse, quartz-cobble conglomerate, is best developed along
Brush, Cloyd, and Linle Walker Mountains where almost
the entire 40- to 60-foot thickness consists of massive to
crossbedded (usually on a very large scale), graded 10- !o 20-
foot sequences of quartz-cobble, quartz-pebble and sandy,
quartz-pebble conglomerate. The rock is a distinctive white
to light-gray oligotnitic conglomerate (Selly, 1976), milky
quartz-conglomerate and quartz arenite (Pettijohn, 1957).
Chert clasts are found in both the conglomerate and arenite.
Clasts are rounded to well rounded and range from 0.8- o
4.0- inches in length. Silica cement is predominant, wit}
some hematitecementnotedby Kreisa (1972). The associ-
ated sandstone is commonly coarse- to very coarse-grained
and rarely fine-grained orthoquartzite. Bedding is medium
to thick and includes large trough crossbeds. Many beds are
graded. Large wave ripples occur in places on the upper
surfaces of large crossbeds, commonly on arenite or fine-
pebble conglomerate beds.

Generally, t}te Cloyd is unfossiliferous; however, Kreisa
(1972) collected unbroken spiriferid and rhychonellid bra-
chiopods and modiomorphid and pterioid pelecypods from
sandy conglomerate beds along New River near Parrott,
Pulaski County. Bambach, Deemer, and Lewis (1974\
described these fossils as abenthonic community adapted to
living in a turbulent environment.

The amount of conglomerate in the Cloyd varies across
the study area. For ten miles on either side of the New River
water gap the conglomerate units of the member are devel-
oped into thick-bedded tovery thick-beddedlenses, up to35
feet thick. The lenses thin abruptly; conglomerate may be
interbedded with quartz arenite or pinch out completely.
Throughout this region the base of the Cloyd member is
marked by a white, 10- to 20-foot thick, coarse-gmined,
sandy, quartz-pebble conglomerate andconglomeratic, quart-
zose sandstone (Figure 5).

At the New River and Poverty Creek water gaps and the
wind gap along State Highway 100 the classic conglomer-
ate-lenses are thin and locally the member consists of coarse-
grained, light- to medium-gray to reddish-gray quartz arenite
with thin (1- to 2-foot ttrick) sandy quartz-pebble conglom-
erate lenses (Figure 6). Similar sandstones (Figure 7) occur
below the classic lithology in exposures along U.S. Highway
460 and on the southeastern end of Fort Lewis Mountain.
However, these beds are included in the Cloyd member
because they lie above the distinctive lithologies of the
Chemung Formation. The Tract Mountain-Little Walker
Mountain conglomerate lense pinches out at the State High-
way 100 wind gap and on Tract Mountain suggesting the
major Cloyd lenses nended about N45oE at the time of
deposition (Plate 1).

In Montgomery County northwestof U.S. Highway460
the Cloyd Member rapidly changes facies to a clean, coarse-
grained, conglomeratic quartzose arenite containing thin (l -
to 2-foot thick) lenses of sandy quartz-pebble conglomerate.
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Figure 4. Typical Chemung Formation lithologies - thick
bedded sandstone beds with fossil-hash lenses (quarter is on
one) and minor mudstone beds exposed along the west side
of S tate Highway I 00 at the crest of Litde Walker Mountain
(Staffordsville 7.5-minute quadrangle).

MISSISSIPPIAN SYSTEM

Price Formation

Because of thelackofawell exposed section of thePrice
Formation on Price Mountain, Bartlett (1974') suggests the
Price exposures along State Highway 100 on Cloyds Moun-
tain be used as the reference section. The entire measured
section of the Price Formation on State Highway 100
(modified after Bartlett, 1974) is included as Appendix I. For
discussions of evolution of uppermostDevonian and lower
Mississippian stratigraphic nomenclature and regional
equivalents of he Price, the reader is referred to Kreisa
(1972), Bartlett (197 4), and Whitehead (1979). The Price
Formation, which overlies the Chemung consists of three
mappable members in Montgomery and Pulaski Counties:
the basal Cloyd Conglomerate member; the lower (marine)
member; and the upper (non-marine) member.

Cloyd Conglomerate Member

The basal quartz-pebble conglomerate of the hice
Formation was first named the "Ingles" conglomerate by
Campbell and ottrers (1925) for an exposure of conglomerate
on Ingles Mountain, south ofRadford,Pulaski County. Butts

( I 940) renamed the member for exposures on Cloyds Moun-
tain, west of the New River water gap, because the type
Ingles was remapped as Silurian in age. The Cloyd was
quarried for millstones during both the l9th and 20th cennr-
ries at several locations in both Pulaski and Montgomery
Counties.

The classic Cloyd rock type, which consists of very
coarse, quartz-cobble conglomerate, is bestdeveloped along
Brush, Cloyd, and Little Walker Mountains where almost
the entire 40- to 60-foot thickness consists of massive to
crossbedded (usually on a very large scale), graded 10 - ra20-
foot sequences of quartz-cobble, quartz-pebble and sandy,
quartz-pebble conglomerate. The rock is a distinctive white
to light-gray oligornidc conglomerate (Selly, 1976), milky
quartz-conglomerate and quartz arenite @ettijohn, 1957).
Chert clasts are found in both the conglomerate and arenite.
Clasts are rounded to well rounded and range from 0.8- to
4.0- inches in length. Silica cement is predominant, with
some hematite cement noted by Kreisa (1972). The associ-
ated sandstone is commonly coarse- to very coarse-grained
and rarely fine-grained orthoquartzite. Bedding is medium
to thick and includes large trough crossbeds. Many beds are
graded. Large wave ripples occur in places on the upper
surfaces of large crossbeds, commonly on arenite or fine-
pebble conglomerate beds.

Generally, the Cloyd is unfossiliferous; however, Kreisa
(1972) collected unbroken spiriferid and rhychonellid bra-
chiopods and modiomorphid and pterioid pelecypods from
sandy conglomerate beds along New River near Parrott,
Pulaski County. Bambach, Deemer, and Lewis (1974\
described these fossils as abenthonic communityadapted to
living in a turbulent environment.

The amount of conglomerate in the Cloyd varies across
the study arca. For ten miles on either side of the New River
water gap the conglomerate units of the member are devel-
oped into thick-bedded to very thick-bedded lenses, up to35
feet thick. The lenses thin abruptly; conglomerate may be
interbedded with quartz arenite or pinch out completely.
Throughout this region the base of the Cloyd member is
marked by a white, l0- to 2O-foot thick, coarse-grained,
sandy, quartz-pebble conglomerate and conglomeratic, quart-
zose sandstone @gure 5).

At the New Riverand Poverty Creek watergapsand the
wind gap along State Highway 100 the classic conglomer-
ate-lenses are thin and locally the member consists ofcoarse-
grained, light- to medium-gray toreddish-gray quartz arenite
with thin (l- to 2-foot thick) sandy quartz-pebbleconglom-
erate lenses (Figure 6). Similar sandstones (Figure 7) occur
below the classic lithology in exposures along U.S. Highway
460 and on the southeastem end of Fort Lewis Mountain.
However, these beds are included in the Cloyd member
because they lie above the distinctive lithologies of the
Chemung Formation. The Tract Mountain-Little Walker
Mountain conglomerate lense pinches out at the State High-
way 100 wind gap and on Tract Mountain suggesting the
major Cloyd lenses trended about N45oE at the time of
deposition (Plate l).

In Montgomery County northwestof U.S. Highway460
the Cloyd Memberrapidly changes facies to aclean, coarse-
grained, conglomeratic quartzose arenite containing thin (l-
to 2-foot thick) lenses of sandy quarz-pebble conglomerate.
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Figure 5. Ledge of Cloyd conglomerate overlying Chemung
sandstone exposed on the east side of State Highway 100
near the crest, of Cloyds Mountain (Staffordsville 7.S-minute
quadrangle). The thin Cloyd conglomerate lense in the
photograph is about l0-feet thick.

Similarly, along the southwestern end of Little Walker
Mountain the Cloyd thins and its base typically is marked by
quartz-pebble conglomerate lenses. However, the dominant
lithology is clean medium- to coarse-grained quartzose
sandstone and quartzite. In both the Tract Mountain anti-
cline and the Draper Mountain structure, the thin Cloyd
Member consists mostly of medium-grained, light gray,
clean, quartz arenite and quartzileswith only a few thin (0.5-
to 3 -feet thick), scattercd, quartz-pebble conglomerate lenses.
To the east in both the Price Mountain and East Radford
windows the Cloyd sands[one and quartzite thicken and its
base is once again marked by quartz-pebble conglomerate.
Likewise, in easternmostMontgomery County onFortlewis
Mountain the classic Cloyd Conglomerate Member marks
the base of the Price Formation.

The upper contact of the Cloyd ConglomeraleMember
may be either gradation or sharply defined. Where the

Figure 6. Remnants of the Cloyd Conglomerate are repre-
sented by I -inch to 2-foot lenses of quartz-pebble conglom-
erate within dark reddish-gray quartz arenite (quarter de-
notes scale) in this exposure on the southern side of State
Road 652 on the east side of New River (Radford North 7.5-
minute quadrangle).

conglomerate facies of the Cloyd is thick the upper contact
is placed at the top of the quartz -cobble/pebble beds whereas
in the sandstone facies it is placed at the top of the clean,
light-gray to white quartzose arenites and quartzites.

Lower member

Lithologies of the lowermember of thePriceFormation
conuast sharlly with those of the underlying Cloyd Member.
The lower member consists primarily of olive-$ay to me-
dium-gray, fine- to medium-grained, well bedded to
crossbedded, sublitharenite with interhds of dark gray
mudstone (Figure 8). Because of alignment of detrital mica
fragments along bedding and crossbedding surfaces the
sandstone weathers into thin plates. Lithic fragments are
composed of quartz, feldspar, and mica. Thin trough and
planar crossbeds within medium to thickbeds are character-
istic.

Figure 7. "Red beds" (above trees) of the Cloyd Conglomerate Member exposed on the east side
ofU.S.Highway460atthecrestofBrushMountain(Newport7.5-minutequadrangle). Quartz-
pebble conglomerate (c) shown in the upper right corner of the photograph and Chemung
lithology in lower left corner.
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Figure5. LedgeofCloyd conglomerateoverlying Chemung
sandslone exposed on the east side of Sate Highway 100
near the crest of Cloyds Mountain (Staffordsville 7.S-minute
quadrangle). The thin Cloyd conglomerate lense in the
photograph is about lO-feet thick.

Similarly, along the southwestern end of Little Walker
Mountain the Cloyd thins and its base tlpically is markedby
quartz-pebble conglomerate lenses. However, the dominant
lithology is clean medium- to coarse-grained quartzose
sandstone and quartzite. In both the Trrct Mountain anti-
cline and the Draper Mountain structure, the thin Cloyd
Member consists mostly of medium-grained, light gray,
clean, quartz arenite andquartziteswithonly a few thin (0.5-
o 3-feet thick), scattercd, quartz-pebble conglomerate lenses.
To the east in both the Price Mountain and East Radford
windows the Cloyd sandstone and quartzite thicken and its
base is once again marked by quartz-pebble conglomerate.
Likewise, in eastemmostMontgomery County on Fortlewis
Mountain the classic Cloyd Conglomerate Member marks
the base of the Price Formation.

The upper contact of the Cloyd Conglomerate Member
may be either gradation or sharply defrned. Where the

Figure 6. Remnants of the Cloyd Conglomerate are repre-
sented by l-inch to 2-foot lenses of quartz-pebble conglom-
erate within dark reddish-gay quartz arenite (quarter de-
notes scale) in this exposure on the southem side of State
Road 652 on the east side of New River (Radford North 7.5-
minute quadrangle).

conglomerate facies of the Cloyd is thick the upper contact
is placed at the top of the quartz-cobbleftebble beds whereas
in the sandstone facies it is placed at the top of the clean,
light-gray to white quartzose arenites and quartzites.

Lower member

Lithologies of the lower member of the Price Formation
contrast sharply with those of the underlying Cloyd Member.
The lower member consists primarily of olive-gray to me-
dium-gray, fine- to medium-grained, well bedded to
crossbedded, sublitharenite with interbeds of dark gray
mudsone (Figure 8). Because of alignment of detrital mica
fragments along bedding and crossbedding surfaces the
sandstone weathers into thin plates. Lithic fragments are
composed of quartz, feldspar, and mica. Thin trough and
planar crossbeds within medium to thick beds are character-
istic.

Figurc 7. 'T.ed beds" (above nees) of ttre Cloyd Conglomerate Member exposed on the east side
ofU.S.Highway460atthecrestofBrushMountain(Newport7.5-minutequadrangle). Quartz-
pebble conglomerate (c) shown in the upper right corner of the photograph and Chemung
lihology in lower left corner.
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Figure 8. Typicallithology of the lower memberof thePrice
Formation exposed along the westside of the railroad along
New River at Cloyds Mountain (Radford North 7.5-minute
quadrangle). The unit here consists of interbedded
sublitharenite and mudstone.

Two types of conglomerate are found within the lower
Price unit. Near the CloydJower Price boundary 6-8-inch
beds of sandy quartz-pebble conglomerate occur. Toward the
upper contact, intraformational conglomerates of very fine-
grained sandstone clasts in fine- to medium-grained sand-
stone occur. The upperportion of the lower member consists
of a thicker bedded sequence of distinctive, but laterally
variable, light- o medium-gray lithic arenite used as a
mapping "marker bed" @gure 9). Fragments of plant
material are locally common as is trough crossbedding.
Bedding varies from thick and massive to crossbedded to
locally well bedded. Scour channels are present. In general,
the unit consists of about 40- to 100-feet of dominantly
medium- to coarse-grained sands0one. Mills0ones were
quarried from this sandstone marker bed at the top of the
lower member of the Price Formation.

Kreisa (1972) observed at least five phyla of marine
fossils below the "marker bed". His fossil identifications
include chonetid, spiriferid and rhychonellid brachiopods,
pterioid and modiomorphid pelecypods, crinoids, gastro-
pods, and bryozoans. Plant fragments are occasionally seen
in the Lower Price, especially in the "marker bed" (e.g., on
StateHighway 100). The lowermemberof thePricethickens
dramatically to the east of Poverty Creek in Montgomery
County (Plate 1).

Upper member

Claystone, very fine-grained sandstone, and coal beds
comprise the upper member of the Price Formation. The
coal-bearing strata of the upper member lie directly above the
sandstone marker bed (Figue 9). Coal outcrops are rare; it
weathers rapidly to a black soil. Individual coal beds were
mapped by marking locations of mine adits and shafts. Pits
10-40 feet wide mark the location of collapsed adits. Rarely
are adits open with roof-rock exposed. Coal dumps, small
gauge railroad track and building foundations are associated
with the pits . The coal-bearing interval typically ranges from
50 to 120 feet and consists predominantly of dark-gray
laminated mudstone; black, laminated to massive, com-
monly rooted, mudstone; and black, laminated to massive,
dull and bright coal. Siltstone and fine-grained sandstone are
more abundant in the region near New River and Price
Mountain where several coal beds attained minable thick-
ness. In general, however, only one or two beds were mined.
The lowerinterval (Langhome) reached its maximum thick-
ness in Pulaski County near the Empire mine (Plate l, P-6,
7). The upper and thicker interval (Menimac) was mined
extensively in Montgomery County and adjoining northeast-
ern Pulaski County. Because individual beds are not trace-
able continuously across the entire field (Plate 1), and
because splays are present, care should be exercised in
applying the names Merrimac and I anghorne to particular
beds; in this report they are used for the upper and lower,
respectively, coal-bearing intervals.

Because of the fine-grained nature of the coal measures,
exposures are rare. The best exposure is the reference
section along State Highway 100, whereboth theLanghome
and Merrimac intervals are exposed on the east side of the
highway (Plate 1, Sec. H; Figure 9). In the study arca the
Langhorne is reported to be I .5 to 3 feet thick (Campbell and
others, 1925); however, the tectonically thickened interval,
here, is l0 feet thick in measured section (Figure 10). The
Langhorne coal contains few partings and grades above and
below into dark gray claystone. The thickness of the
Merrimac interval varies from 6 and 20 feet in the study area
(Campbell and others, 1925). The maximum reported
thickness of 60 feet from the Altoona mine (Plate 1, P-8) is
atFibuted to tectonic thickening in the trough of a syncline.
Claypartings are abundant in the Merrimac coal @igure 1 1).
Both coals are highly sheared, and rarely show butt or cleat
or dull and bright lamination.

The coal measures on State Highway 100 coarsen
upward from thinly laminated siltsmne and claystone to
medium-grained sandstone above the second (Menimac)
interval. Burrows, root structures and wavy lamination are
common sedimentary structures, especially in siltstoneunits.
Plant fragments and coarse-sand-sized carbonized plant
debris are abundant. The coal measures are finer grained, in
general, to the southwest. At section B @late l), the only
calcareous bed which occurs, is a 2-inch bed of silty lime-
stone or dolomite. To the northeast, at section L @late 1),
fi ne- to medium-grained feldspathic litharenites dominate
the coal measures (Kreisa, 1972).

Plant fossils are common in the coal measures, and
floral listings were prepared for sections B, C, D, H, and L
(Appendices I and II). Generally, the fossils are impressions
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Figure 8. Typical lithology of the lower member of the hice
Formation exposed along the westsideof the railroad along
New River at Cloyds Mountain @adford North 7.5-minute
quadrangle). The unit here consisrs of interbedded
sublitharenite and mudstone.

Two types of conglomerate are found within the lower
Price unit. Near the Cloyd-lower Price boundary 6-8-inch
beds of sandy quartz-pebble conglomerateoccur. Toward the
upper contact, intraformational conglomerates of very fine-
grained sandstone clasts in fine- to medium-grained sand-
stone occur. The upperportion of the lower member consists
of a thicker bedded sequence of distinctive, but laterally
variable, light- !o medium-gray lithic arenite used as a
mapping "marker bed" (Figure 9). Fragments of plant
material are locally common as is fough crossbedding.
Bedding varies from thick and massive to crossbedded to
locally well bedded. Scour channels are present. In general,
the unit consists of about 40- !o 100-feet of dominantly
medium- to coarse-grained sandstone. Millslones were
quanied from this sandstone marker bed at the top of the
lower member of the Price Formation.

Kreisa (1972) observed at least five phyla of marine
fossils below the "marker bed". His fossil identifications
include chonetid, spiriferid and rhychonellid brachiopods,
pterioid and modiomorphid pelecypods, crinoids, gastro-
pods, and bryozoans. Plant fragments are occasionally seen
in the Lower Price, especially in the "marker bed" (e.g., on
S tate Highway I 00). The lower member of the Price thickens
dramatically !o the east of Poverty Creek in Montgomery
County @late l).

Upper member

Claystone, very fine-grained sandstone, and coal beds
comprise the upper member of the Price Formation. The
coal-bearing sfata of the upper member lie directly above the
sandstone marker bed (Figure 9). Coal outcrops are rare; it
weathers rapidly to a black soil. Individual coal beds were
mapped by marking locations of mine adits and shafs. Pits
10-40 feet wide mark the location of collapsed adits. Rarely
are adits open with roof-rock exposed. Coal dumps, small
gauge railroad nack and building foundations are associated
wi th the pis. The coal-bearing in terval typically ranges from
50 to 120 feet and consists predominantly of dark-gray
laminated mudstone; black, laminated to massive, com-
monly rooted, mudstone; and black, laminated to massive,
dull andbrightcoal. Silstone and frne-grained sandstone are
more abundant in the region near New River and Price
Mountain where several coal beds attained minable thick-
ness. In general, however, only one or two beds were mined.
The lowerinterval (Langhome)reached its maximum thick-
ness in Pulaski County near the Empire mine (Plate l, P-6,
7). The upper and thicker interval (Menimac) was mined
ex tensively in Montgomery County and adjoining northeast-
ern Pulaski County. Because individual beds are not trace-
able continuously across the entire field @late l), and
because splays are present, care should be exercised in
applying the names Merrimac and Langhorne to particular
beds; in this report they are used for the upper and lower,
respectively, coal-bearin g intervals.

Because ofthe fine-grained nature ofthe coal rneasures,
exposures are rare. The best exposure is the reference
section along State Highway 100, where both theLanghorne
and Merrimac intervals are exposed on the east side of the
highway (Plate l, Sec. H; Figure 9). In the study area the
Langhorne is reported to be I .5 to 3 feet thick (Campbell and
others, 1925); however, the tectonically thickened interval,
here, is l0 feet thick in measured section @igure 10). The
Langhorne coal contains few partings and grades above and
below into dark gray claystone. The thickness of the
Merrimac interval varies from 6 and 20 feet in the study area
(Campbell and others, 1925). The maximum reported
thickness of 60 feet from rhe Alroona mine (Plate 1, P-8) is
attributed to tectonic thickening in the trough of a syncline.
Clay partings are abundant in the Merrimac coal (Figure I l).
Both coals are highly sheared, and rarely show butt or cleat
or dull and bright lamination.

The coal measures on State Highway 100 coarsen
upward from thinly laminated siltstone and claystone !o
medium-grained sandstone above the second (Menimac)
interval. Burrows, root structures and wavy lamination are
common sedimentary structures, especially in siltsone units.
Plant fragments and coarse-sand-sized carbonized plant
debris are abundant. The coal measures are finer grained, in
general, to the southwest. At section B @late l), the only
calcareous bed which occurs, is a 2-inch bed of silty lime-
stone or dolomite. To the northeast, at section L @late l),
fi ne- to medium-grained feldspathic litharenites dominate
the coal mqnures (Kreisa, 1972).

Plant fossils are common in the coal measures, and
floral listings were prepared for sections B, C, D, H, and L
(Appendices I and II). Generally, the fossilsare impressions
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Figure 9. "Sandstone marker bed" and coal intervals ('L" I-anghorne ; "M" - Merrimac) at the
measured section (Appendix II) along the east side of State Highway 100 on the flank of Cloyds
Mountain (Staffordsville 7.5-minute quadrangle). The Langhorne coal (center) lies just above the
"sandstone marker bed" (left) and about 45 feet below the Merrimac interval (right).

Figure 10. The Langhorne coal showing well-developed
southeast-dipping cleavage at small thrust fault (Plate 1)
utilizing the coal bed as a decollement zone (quarter denotes
scale; Appendix II, measured section II).

or carbonized; however, in the Pulaski quadrangle upright
lycopod fee stumps occur in several places. These trees are
best exposed at measured Section C (Plate l).

The basal coal-bearing portion of the upper memberof
thePriceFormation is overlain by a thick succession of clastic
sequences (Figure 12). Typically thick, medium-gray, coarse-
grained, conglomeratic lithic areniles with littric clasts of
muds0one form the basal portions of ttrese sequences which

grade upward into thin- to thick-bedded medium-gray,
medium- and fine-grained lithic arenite; the thick sandstone
beds are often crossbedded, and Kreisa ( I 972) reported some
current-ripple marks. Commonly dark- gray laminated silt-
stone and mudstone are found at the lop of the sequences.

Scour channels are common near the base of many deposi-
tional sequences, and grayish-red mudstone occurs locally at
top of some sequences.

Figure 1 1. The Merrimac coal showing bedding within coal
whichis much less deformedthan the nearbyLanghornecoal
(quarter denotes scale; Appendix II, measured section II).

Maccrady Formation

The contact between the upper member of the Price
Formation and the overlying Maccrady Formation is grada-
tional and is mapped at the lowest dark-grayish-red, me-
dium- to fine-grained sandstone (Figure 13). The lower
member of the Maccrady typically consists of dark-grayish-
red sandstone, siltstone, and mudstone interbedded with
mottled grayish-red and grayish-green mudstone and dark-
gray mudstone. A few miles on either side of New River and
in the western end of Price Mountain 1- to S-feet thick,
massive bedded to nodular, mottled grayish-red to medium-
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Figure 9. "Sandstone marker bed" and coal intervals ("L" Langhorne ; "M" - Merrimac) at the
measured section (Appendix II) along the east side of State Highway 100 on the flank of Cloyds
Mountain (Staffordsville 7.5-minute quadrangle). The Langhorne coal (center) lies just above the
"sandstone marker bed" (left) and about 45 feet below the Merimac interval (right).

Figure 10. The Langhorne coal showing well-developed
southeast-dipping cleavage at small thrust fault (Plate l)
utilizing the coal bedas a decollementzone (quarter denotes
scale; Appendix II, measured section ID.

or carbonized; however, in the Pulaski quadrangle upright
lycopod tree stumps occur in several places. These trees are
best exposed at measured Section C @late l).

The basal coal-bearing portion of the upper member of
the PriceFormation is overlain by athick successionof clastic
sequences (Figure l2). Typically thick, medium-gray, coarse-
grained, conglomeratic lithic arenites with lithic clasts of
mudstone form the basal portions of these sequences which

grade upward into thin- to thick-bedded medium-gray,
medium- and fine-grained lithic arenite; the thick sandstone
beds are often crossbedded, and Kreisa ( I 9 72) reported some
current-ripple marks. Commonly dark-gray laminated silt-
stone and mudstone are found at the top of the sequences.
Scour channels are common near the base of many deposi-
tional sequences, and grayish-red mudstone occurs locally at
top of some sequences.

Figure 11. The Menimac coal showing bedding within coal
which is much less deformed than the nearby Langhorne coal
(quarter denotes scale; Appendix II, measured section II).

Maccrady Formation

The contact between the upper member of the Price
Formation and the overlying Maccrady Formation is grada-
tional and is mapped at the lowest dark-grayish-red, me-
dium- to fine-grained sandstone (Figure 13). The lower
member of $e Maccrady typically consists of dark-grayish -
red sandstone, siltstone, and mudstone interbedded with
mottled grayish-red and grayish-green mudstone and dark-
gray mudstone. A few miles on either side of New River and
in the western end of Price Mountain l- to 5-feet thick,
massive bedded to nodular, mottled grayish-red to medium-
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gray lenses of dolomite occur near the Price-Maccrady
contact.

The upper member of the Maccrady Formation occurs
only in the eastern end of the Price Mountain window and in
the tectonic slice along the Caawba fault. The basal portion
of this member consists of coarse-grained, conglomeratic
sandstone and sandy quartz-pebble (abundant smoky quartz)
conglomerate (Figure l4). The poorly exposed strata above
this marker bed are primarily medium-gray, fine-grained
sandstone and silts0one. The op is structurally truncated by
the Pulaski and Catawba faults.

Figure 12. Typical lithology of the upper member of the
Price Formation exposed along the railroad ftacks on the
west side of New River (Radford North 7.5-minute quad-
rangle); thickbedded lithic arenites are more prominent than
siltstone and mudstone lenses.

Figure 13. Price-lvlaccrady contact (prominent shadow
above hammer) exposed at the west entrance 0o the railroad
tunnel in the southeastern oorner of the Price Mountain
window (Blrcksburg 7.5-minutequadrangle); the "redbeds"
of the Maccrady overlie gray beds of the upper Price.

Figure 14. Quartz-pebble conglomerate of the upper mem-
ber of the Maccrady Formation exposed in driveway cut
along State Road 648 about 1 mile NW of Mt. Tabor
(Newport7.5-minute quadrangle). The smoky-quartz pebbles
contrast sharply with the milky-quartz pebbles found in the
stratigraphically lower Cloyd Conglomerate Member of the
Price Formation.

INTERPRETATION OF' DEPOSITIONAL
ENVIRONMENTS

Kresia (1972), Kreisa and Bamback (1973), Bartlett
(1974), and Whitehead (1979) all describe aspects of the
environments under which the Price Formation was depos-
ited. Brown (1983) discussed the applicability of the delta
model to the coal measures.

The conditions under which the'Chemung was depos-
ited are described by Randall (1984). However, to date, no
detailed sedimentological work has been published on the
Millboro, Brallier, and Maccrady Formations in Montgom-
ery and Pulaski Counties.

In general, the Devonian and Mississippian strata of the
Saltville thrust sheet represent a mixture of disral and
proximal marine, as well as deltaic environments of deposi-
tion with clastic detritus derived from a southeastern source
terrain.
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gmy lenses of dolomite occur near the hice-Maccrady
contact.

The upper member of the Maccrady Formation occurs
only in the eastern end of the Price Mountain window and in
the tectonic slice along the Catawba fault. The basal portion
of this member consists of coarse-grained, conglomeratic
sandstone and sandy quartz-pebble (abundantsmoky quartz)
conglomerale (Figure l4). The poorly exposed strata above

fine-grained
truncatedby

Figure 12. Typical lithology of the upper member of the
Price Formation exposed along the railroad tracks on the
west side of New River (Radford North 7.5-minute quad-
rangle); thick bedded lithic arenites are more promineni tlran
siltstone and mudstone lenses.

Figure 13. hice-lvlaccrady contact (prominent shadow
above hammer) exposed at the west entrance to the railroad
tunnel in the southeastern corner of the Price Mountain
window (Blacksburg 7.5-minute quadrangle); the "redbeds"
of the Maccrady overlie gray beds of the upper hice.

Figure 14. Quartz-pebble conglomerate of the upper mem-
ber of the Maccrady Formation exposed in driveway cut
along State Road 648 about I mile NW of Mt. Tabor
(Newport 7.5-minute quadrangle). The smokyquartz pebbles
contrast sharply with the milky-quartz pebbles found in the
stmtigraphically lower Cloyd Conglomerate Memberof the
Price Formation.

INTERPRETATION OF DEPOSITIONAL
ENVIRONMENTS

Kresia (1972), Kreisa and Bamback (1973), Bartlett
(1974), and Whitehead, (1979) all describe aspecc of the
environments under which the Price Formation was depos-
ited. Brown (1983) discussed the applicability of the delta
model to the coal measures.

The conditions under which the Chemung was depos-
ited are described by Randall (1984). However, to date, no
detailed sedimentological work has been published on the
Millboro, Brallier, and Maccrady Formations in Montgom-
ery and Pulaski Counties.

In general, the Devonian and Mississippian strata of the
Saltville thrust sheet represent a mixture of distal and
proximal marine, as well as deltaic environments of deposi-
tion with clastic detritus derived from a southeastern source
terrain.
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DEVONIAN I'MTS

The thick uniform accumulation of Millboro claystone
is succeeded by Brallier sediments including coaser clastic
material either introduced as trnbidite deposits or generated
by storms. The thick, massive-bedded sheet-like, sands
found locally near the base in Pulaski County represent
turbidite deposits. The presence offossil-debris beds, scour
channels, and graded beds in the Chemung are used, along
with the sharply defined mudslone contacts, to infer a
shallow waler environment dominat€d by storm deposis
interspersed with nonturbulent accumuliation of mudstone
(Randall, 1984). This environment is infened to be similar
to that de$cribed by Kreisa (1980) except that the Chemung
represents a region which received considerable clastic
detrinrs when compared o environment for the Martinsburg
Formation. As notedby Barttrolomew and othen (1982) the
upward progression of Millbso, Brallier, and Chemung
appears torepresentachangefrom distal (and/ordeepwater)
marine loproximal marine to shallow walermarine environ-
ment.

MISSISSIPPIAN I.]NITS

Price Formation

Cloyd Conglomerate Member

During deposition of the Cloyd, alargeamountofquartz
material eniered the foreland basin from a source to the
north. Longshore currents ransported this material south-
ward wlrcre offshore barrier bars formed (Kreisa and
Bambach, 1973). Sandy quartz-pebble conglomerates in the
lower Price unit are interpreted by Kreisa (1972) as storm
washovem from thebars. Data from field mapping support
this interpretation of the lowest Price memtei, Uecausei t)
the Cloyd becomes lensoid and pinches out to the south
(Figure l5); in Pulaski and Long Spur quadrangles the unit
was thinner and finer grained than elsewhere, 2) the Cloyd
was mapped as lenses, and 3) trough crossbedding and wave
ripples were noted. The elongated-blade grain-shape of the
Cloyd pebbles is also characteristic of high energy beach
environrnents (J. Fred Read, oral communication, May,
1981).

Observations of the Cloyd in other outcrop belts led
Whitehead (1979) o suggest a base-of-prodelta-slope envi-
ronment with slump or turbidity current transport mecha-
nism. No evidence supporting this interpretation was found
in the Litde Walker-Cloyd-Brush Mountain ourcrop belt.

LowerMOmber

At the top of the lower hice unit, sands become slightly
coarser and highly crossbedded in the "marker bed" subunit
(Figure 15) which may represent a unique stage of Price
deposition. Previously,Kreisa(1972) includedthis unitwith
the non-marine sandslones of the upper Price unit, as part of
a ransition zone between marine and nonmarine deposits.
Hedescribed the ransition zoneasabrackish orfresh water
environment which may have supported plant life and said

that the presence of vertical burrows were suggestive of a
tidal flat. Our field work fail to yield marine fossils in the
"marker bed" sandstones and no other tidal flat features,
such as mudcracks, were noted.

Observations that have a bearing on these interpreta-
tions are:

1)The "marker bed"extends across theentire studyarea
at a consistent sEatigraphic horizon.

2) A perographic comparison of lower Price, "marker
bed" and upper Price sandstones provides evidence for the
reworked nature of the "marker bed". However, because
point-count data (Kreisa, 1972) is not available for all three
types at one section the results may be coincidental. From
the data in Table 1, it is shown that the "marker bed" has a
low percent matrix compared to the upper Price sandslone
from the same section and the lower Price sandstone from
State Road 781. The lowest matrix percent belongs to an
upper Price sandstone from U.S. Highway 460.

3) Trough crossbedding and wave ripples are the domi-
nant sedimentary features of the "marker bed". The trough
crossbedding is best developed in eastern Newport and
western McDonalds Mill quadrangles. Bartlett (Bartlett and
Webb, 1972, p. 27) expressed surprise in results of his
paleocurrent studies of the "marker bed" sandstone:

"Northwestward flowing currents were anticipated
from the eastward thickening isopach and eastern

increase in clastic ratio. Oddly, it was found
that a preponderance of cross bedding is inclined

to the southeast..."
Bartlett proposed the "preponderance" was due to tidal

influences or washover fans from shallow marine bars.
Schmidt (1973) interpreted crossbedding in the "marker
bed" as point-bar deposits.

Thus mapping suggests that portions of the "marker
bed" were undermmineinfluence when deposited, and may
be represenLative of a reworked distal distributary mouth bar
facies. Sands, possibly from a northern source, were re-
worked by wave and tidal action and deposited as a delta
front beach facies. Tidal channels and subsequent distribu-
tary channels dissected this facies o produce the mixture of
marine and non-marine features. This hypothesis is based
on: 1) lateral extent, 2) petrography, and 3) sedimenary
structures.

Kreisa (1972), Bartlett (1974) and Bartholomew and
Lowry 0979) report discontinuous thin coal betow the
"marker bed" on State Highway 100, State Road 781, and
Price Mountain, respectively. These seams possibly formed
in lower delta-plain-type coal-swamps with the morphology
of the swamps modified from an elongated form by wave and
tidal action. Plant material also could have accumulated
along the shore due to rafting (Spackman, Riegel, and
Dolsen, 1969). The presence of the "marker bed"over these
coals represents shifting of disFibutary channels and contin-
ued reworking of distributary mouth bars.

A point source of the "marker bed" sheet sand is not
known. If a large fluvial-deltaic system existed to the north
of the field area during deposition of the Cloyd (Kreisa and
Bambach, 1973), it may also have been available later to
supply "marker bed" sediments . A thickening of the "marker
bed" was noted in western McDonalds Mill quadrangle.
Ramping of the Pulaski thrust fault only into the lower Price
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section prevents further investigation to the northeast within
Montgomery County.

Upper Member

The depositional environment of the upper Price unit
can be deduced by applying the previously described coal
model to the lower Langhorne and upper Merrimac intervals
(Figure 15 and 16). In addition, a simple statistical analysis
was performed @rown, 1983) on thecollective stratigraphic
sections for the Price coal measures in Pulaski County and
the core section from Price Mountain in order to identify any
cyclic arrangementof rock types (Selley, 1970). The results
revealed no cyclicity in the coal measures. This result
suggests the Merrimac coal was not deposited in an environ-
ment similar to the Langhorne coal.

The Langhorne was described by Campbell and others
( 1925) as 1.5 to 3 feet thick and as having rare clay partings.
Analyses of the coal show it 0o be very low in sulfur. This
interval is usually located a few feet above the "marker bed"
and separated from il by very thin bedded micaceous silt-
stone. The Langhorne represents accumulation ofpeat on
shoaled-bay fill over a delta front sheet sand and may be
compared to the Pennsylvanian transitional lower delta-
plain coals.

Roof-rock of the Langhorne coal is silty shale or very
fine-grained, flaggy sandslone. As the Price shoreline
prognded, Langhorne swamps were filled by overbank
flooding. On SateHighway 100,45 feetof highlybioturbated
claystone, siltstone and very fine-grained sandstone lie
between the Langhorne and Merrimac coals. Plant fossils
are abundant throughout this interval.

Campbell and others (lgzs)described the Merrimac

coal as being variable in thickness, even within a single
mine. Itisthinnestatthe Slussermines @late l) andthickens
generally to the southwest. At theEmpire Mine (Plate 1), the
main coal is 20 feet thick, with many partings in the central
8 feet. This interval of parts becomes a clastic wedge,
splitting the Merrimac interval, in Wythe County, southwest
of the study area. Within the field area, multiple coal traces
above the lowerlanghorne horizon generally are considered
local splays off the upper Merrimac coal.

Features such as 1) variable thickness, 2) abundant
partings, and 3) splitting of the coal identify the Merrimac
interval as upper delta-plain in origin. The roof-rock types
also support this conclusion. Merrimac mines have sand-
stone roof-rocks. Recent (1982) reopening ofthe Keister
Mine(SectionK,Plate l) exposedthick,low-anglecrossbeds
of fine sandstone. These are interpreted as point-bar depos-
its. On BrookmontRoad in Pulaski County (Section C, Plate
1 ), sandstone rock included upright-Izpidodendropsis wnYs.
The upright trees indicate rapid burial and the sandstone is
interpreted as crevasse splay deposits.

. Maccrady Formation

The Price grades into the red Maccrady Formation
suggesting that as the alluvial plain prograded across the
delta-plain, red beds became more common. Red beds with
nodular dolomite and dolomite lenses traced in the Maccrady
suggest a drying trend in the climate. Because of its
extremely local extent, due to structural truncation by the
Pulaski fault, tleuppermemberof theMaccrady is only used
herein to infer a subsequent shift back to a marine environ-
mentbased on the presence of coarse-grained, quartz-pebble
conglomerate overlain by fossiliferous marine sands.

Table 1. Point-count analyses of lower Price, upper Price and "marker bed" sandstones; Kreisa (1972) for exact sample
locations.

Sample
Section Number

Quartz
common hydro. ortho.

Rock Fragments
meta. chert k-spar plag. meta. seds. matrix

L7

9

H14
K4

tr.l3
l0

423-5
474-15

Upper Price

"Marker bed" sandstones

Lower Price sandstones

No recorded data

33 l
No recorded data

No recorded data
No recorded data

H15
L24
K72

H72
LM

ll tr. 28 10
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COALRESOURCES

Based on reconnaissance work, Bartholomew (1979)
prepared apreliminary coal distribution map forPulaski and
Montgomery Counties. Henderson (1983) used this map and
calculated the coal resources using 5 feet and 1.2 feet for his
identified and hypothetical coal resources. A revision of the
coalresources is probably needed now because ofthe new S
data generated during our detailed mapping of this coal field, E
tle new daa being generated by new Oritt holes, and new E

virinite reflectance data (Irwii and Hower, 1990) for the g
field. d

Lewis and Hower(1990) reported new vitrinite maxi- [
mum-reflectance and anisfiopy for Price coal samples from 5
outcrops and cores within Pulaski and Montgomery Coun-
ties. They place the coals generally in the range for semi- t
antlracile rank, although \o values for these coals do vary 

,

both geographically and stratigraphically from 1.61 ta2.60 Y

percent.

"Merrimac"
seam

i'Langhorne"I seam

marker bed

Cloyd member
Chemung Fm
Cloyd member

Chemung Fm [:'""'

fss--l
Sandstone

with trough
cross-bedding

tsTs-l

Siltstone

Mapping, measured sections, and examination of core
suggest that the Merrimac interval does not persist over the
westemportion ofPulaski County (Figure 16). Likewise, the
much misidentified Langhorne interval (see for example:
Campbell and others, 1925 and Stanley and Schultz, 1983,
who eachplaceMerrimac splays, only 20 feetbelow the main
coal bed, within the Langhorne, which is clearly identifiable
at a stratigraphically lower level) thins dramatically or
pinches out entirely in the eastern half of the Blacksburg
quadrangle (Plate 2). Only within the Radford North, tle
western'half of the Blacksburg, and a portion of the
Staffordsville quadrangles do both intervals appear to be of
minable thickness within the same area.

The followingpoints need !o be considered in calculat-
ing and evaluating the coal resources:

1) known or suspected, large, mined-out areas;
2) areas where tlree or more coal seams are known or

suspec0ed (Figure 16);
3) areas where coal is tectonically absent(orthin), such

as along the northern flank of Tract Mountain (Plate t);
4) the large region, east of Blacksburg, where the

Pulaski-Catawba fault is at a decollement level within or
below the tectonically disrupted coal (Plate 1; Figure 1);

5) the estimated location of the Pulaski ramp where the
Mississippian coals are structually truncated in the subsur-
face (Figure l; Bartholomew, 1987);

6) in Pulaski County the I:nghorne interval is the
principal resouce whereas in Montgomery County the
stratigraphically higher Merrimac interval is the principal
resource @late 2).
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Figure 15. Stratigraphic column of the Price Formation at
the Reference section, State Highway 100, west of Dublin
(modified after Bartlett, 197 4).
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APPENDIX I

Reference section forPrice Formation modified from
C.S. Bartlett, h. (197 4)

K. Elizabeth Brown

The reference section @late l, RS) for the Price
Formation @igwe 15) is adapted from Bartlett (1974, p. 63-
65) with additional observations by K.E. Brown ( I 983). The
lower member is modified from Bartlett (1974). Brown
(1983) measured the uppermember. The section is located
along State Highway 100, six miles north of Dublin. The
crest of Cloyds Mountain is the base of the exposed section
and the op is exposed at elevation 2 1 20 feet on the east slope
of the mountain. Bedding dips 58o S36oE.

Unit Cumulative
Thickness Thickness

(feet) (feet)
PRICE FORMATION (1630.8 ft.)
Upper Member (376.9 ft.)

Sandstone, light-olive-gray to
gray, fine- to medium-grained,
thin- to medium-bedded, argilla-
ceous and feldspathic(?); contains
some light-gray clay pebbles. 41.0

Mostly covered except basal 20.0
ft. carbonaceous muds0one, fissile
light-brownish-gray, containing
carbonized plant stems. 206.0

Sandstone, light-olive-gray to
pale-red, very fine- to medium-
grained, medium- to thick-bedded,
crossbedded. 33.3

Sandstone, weathers yellowish-
brown, very fine-grained, argil-
laceous, interbedded with silt-
stone,light-gray,carbonaceous. 12.2

Siltstone, very light-gray to
yellowish-gray, carbonaceous. 10.7

Coal, with claystone partings ;

sharp basal contact. f5.0

Sandstone, dark-gray, very fine-
grained, thin-bedded, thinly
laminated to fissile, bioturbaled;
upper surface contains some small
coalified roots(?). 4.3

Mudstone, light-gray, grades upward
into sandstone, thin-bedded, high-
ly bioturbated, abundant
C hl idano phy to n dubline nsis frag-

Sandstone, very fine-grained, in-
terlaminated with siltstone, med-
ium-gray, thin-bedded, bioturbated. 4.3

Sandstone, light-gray, fine- to
medium- grained, interbedded with
thin beds of siltstone, small
plant fragments. 6.0

Claystone interbedded with silt-
stone, light-maroonish-gray, thin-
bedded. 6.6

Mudstone, light-tan, interlami-
nated with claystone, light- to
medium-gray, with claystone con-
cretions (3.0-4.0 in.) in upper
lfr. 11.5 1288.4

Siltstone, light-maroonish-gray,
thin-bedded, with coaly plant
fragments.

Claystone, dark-brownish-gray to
black, thin-bedded, highly car-
bonaceous to coaly.

Coal, black, highly sheared,
grading from and into highly
carbonaceous claystone.

Siltstone, light-gray to yellow-
ish-gray, very thinly laminated,
with coaly plant fragments.

Lower Member (1168.0 ft.)

3.0 1308.3

1305.3

1301.0

1295.0

1.3 r276.9

6.6 r275.6

1269.0

4.6 1258.5

1253.9

r23r.9

r630.8

r589.8

1383.8

1350.5

1338.3

1327.6

10.5

Sandstone, light- to medium-gray,
fi ne- to coarse-grained, medium-
to ttrick-bedded, siliceous, partly
carbonaceous and contains lycopod
trunk imprints in upper part. 21.0

Sandstone, light-gray, fine- to
medium-grained, thin- to medium-
bedded, argillaceous, partly very
carbonaceous with plant imprints;
some interbedded mudstone and
siltstone in middle part, mica-
ceous and carbonaceous. 41.8

Sandstone, fine- to medium-
grained, very light-gray to light-
brown, grains subrounded, partly
argillaceous, thin- to thick-
bedded; some ripplemarked sur-
faces, trough trends S30oW. 16.3

Mudstone, fi ssile, carbonaceous,

r3r2.6

l 191.1



partly sandy and coaly in upper
part, medium-dark-gray to dark-
gray; contains trunk segments
of lycopods. 26.2

Sandstone, friable, fine- !o
medium-grained, subrounded grains,
light-gray to grayish-orange-pink,
medium- to thick-bedded; some beds
contain large clay pebbles. Rare
ripplemarked layer with nough
trend S65oW. Changes to shaly,
very thin-bedded in upper half with
mudstone partings. Few feet of
sandy, carbonaceous shale 25.0 ft.
below top. 58.0

Sandstone, argillaceous, fine- to
medium-grained, yellowish-gray to
grayish-orange, thin-bedded and
with some inoerbedded silty
mudslone 20.6

Covered interval, at turnout. 28.0

Muds0one, clay, pinkish-gray and
medium-light-gray, some vertical
worm tubes. 4.8

Sandslone, partly argillaceous,
friable, fine- o very fine-
grained, very light-gray, partly
weatheredpink, medium- to thick-
bedded, crossbedded; conoains
very fine muscovite flakes and
minor partings of very light gray
clays[one. 45.0

Interbedded silty mudstone, fi ssile,
yellowish-gray, sandy siltstone, olive-
gray and argillaceous sandstones,
very fine-grained, very thin-bedded,
weathered pink, contains rare
crinoid columnals. Sandstone-silt-
stone vs. mudstone ratio estimated
l/5. At 13 ft. above base is 3 in.
conglomeratic sandslone with
pebbles to 8 mm. 327.7

Interbedded mudstone, sandstone and
conglomerate. Mudstone is
medium-ligh t- gray and weathers
hackly; silty mudstone is mediumJight-
gray; sandstone partly fine- !o
very fine-grained, yellowish-gray
and partly argillaceous, medium
gmy, very thin- to medium-bedded.
Sandstone/mudsoone ratio is 2/l;
some bedding planes very micaceous.
4t27.0 ft. above base is a 4.0 ft.
bed of fenuginous quartz-peb-bles to
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1174.8

1148.6

1090.6

r070.0

rmz.0

1037.2

992.2

0.75 in diameter. Just above this
bed is a fossil-bearing sandstone
with abundant Chonestes sp.
brachiopods and ostracods. At 60.0
ft. above unit base is another
femrgino us fossiliferous sand-
stone, thinly laminated and
spheroidally weathered, con-
taining C honetes sp., C amarotechia
mutata Hall and abundant osnacods.7l.0

Sandstone, fine- to medium-grained,
light-gray, micaceous, thick- to
massive-bedded; at top is 0.5-foot
femrginous quartz-pebble con-
glomerate with pebbles to 0.5 in.
Femrginous fossiliferous streak
at base conlains Chonetes sp.,
crinoid columnals, and unidenti-
fied pelecypods and gastropods. 15.5

Interbedded sandstone, fine- to
very fi ne-grained, mostly very
thin-bedded but with few thin to
medium beds, and silty mudstone,
medium-gray. 13.8

Mudstone, medium-light-
gray, containing rare imprints of
Chonetes sp.; some interbedded
siltstone, light-olive-gray,
micaceous, increasing upward.
Ratio esrimated 1/5. 380.5

Interbedded argillaceous sandy
siltstone, light olive-gray, very
thin bedded, and dense sandstone,
very fine-grained, light-gray,
slightly carbonaceous, thin-lami-
nated and crosslaminated, medium
bedding; and very silty mudstone,
light-olive-gray, blocky. Upper
28.0 ft. mostly sandstone. 63.0

Siltstone, quartzitic, medium-
gray, and very fine-grained
sandstone, light-olive-gray, thin-
to medium-bedded. 9.0

Mudstone, slightly silty, yellow-
ish-gray and some coarse siltstone,
light-olive-gray, very thin- to thin-
bedded. Ratio 1/4. 25.8

Cloyd Conglomerate Member (34.6 ft.)

Sandstone, conglomeratic, quartzitic,
containing pebbles to 1.8 in., medi-
um-gray, thin- to thick-bedded and
some orthoquartzite, very fine-
grained,lighrgray. 9.5

t7

578.0

ffi.5

593.5

5&.2

183.7

t20.7

111.7

85.9
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Mudstone, silty, and mudstone, very
light-gray, slightly carbonaceous;
poorly exposed. 15.1

Quartz-pebble conglomerate, quartz-
itic, partly femrginous, thick
bedded; top surface studdedwith
rounded quartz and quartzite
pebbles to 2.6in., floatpebbles
to 3.75 in. 10.0

Chemung Formation (26 ft.)

Mudstone, soft, medium-
to dark-gray, partly light-brown-
ish-gray, weathers fi ssile; contains
rare imprints of osFacods, plecypods
and orbiculoid brachiopods 26.0

Small thrust fault.

Cloyd Conglomerate Member (25.3 ft.)

Interlayered orthoquartzite, very
fine- to fine-grained, very light-
gray and quafiz-pebble conglomerate,
light-gray, pebbles n 2.6 in. at
2.0 feet above base; partly femrg-
inous and contains some light-gray
clay-pebbles; upper half has some
interbedded soft sandy siltstone and
mudstone, yellowish-gray. 25.3

Chemung Formation (lOf ft. measured)

Very silty mudstone, light-olive-gray,
hackly. At 17 feetabovebaseis
8.5-foot thick dense fossiliferous
sandstone, vgry fine- to fine-
grained brownish-gray, containing
some light-gray clay-pebbles;
fossils include Clwnetes sp., and
Camarotoechia contractaHall. 104.0

VIRGINIA DIVISION OF MINERAL RESOURCES

61.3

51.3

25.3

104.0

APPENDIX II

Measured sections of coal-bearing portions
of the Price Formation

K. Elizabeth Brown, Gayle R. Ingram, and Mervin J.
Bartholomew

Copper (1937), Glover ( I 953), Kreisa (1972),Schmidt
(1973), Bartlett (1974), and Whitehead (1979) have pub-
lished stratigraphic sections of the Price Formation. Mea-
surements of the Langhorne and Merrimac coal imtervals
were reported by Campbell, and other (L925). In this study
partial sections of the Price were measured where coal was
exposed. The writers redescribed some of the sections, and
measured new sections. Some sections measuredby Bartlett
(1974) are included.

The methods used in measuring sections were Brunton
compass and steel tape, Jacob's staff, anddetailedstudywith
an inch scale. In all cases, units were descritred on a smaller
scale tian previously recorded. Locations of the measured
sections (as "A", "B", etc.) are shown on Plate 1. The
stratigraphic correlation diagram (Plate 2) is based in parton
the sections described herein.

Section A
Section is located south of the town limits of Pulaski

along U.S. Highway I 1 between Hermosa Drive and Valley
Street @late 1); bedding dips 38oN20oW; measurements
and descriptions adapted from Bartlett (1974,p.326).

Unit Cumulative
Thickness Thickness

(feet) (fee$
PRICE FORMATION (818.3 ft.)
Upper Member (617.0 ft.)

Siltstone, coarse-grained,
olive-gray to light-olive-
gray, and mudstone, light-
olive-gray, hackly. 59.0

Mudstone, silty, light-olive-
gray, hackly. 17.3

Sandstone, very fi ne-grained,
to coarse siltstone, light-
olive-gray, dense, medium- to
thick-bedded. 31.0

Mostly covered. Sandstone,
feldspa$ric, fine- to medium-
grained, light- gray, carbon-
aceous, thin- to medium-bed-
ded and crossbedded. 325,0 711.0

Mostly covered. Near top is
2.0-foot coal and 10 feet of
mudstone, medium-gray. 105.0 386.0

76.4

818.3

759.3

742.0
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Mudstone, silty, medium -gray to
yellowish- gray, brittle, sub-
fissile; some coaly streaks,
crumpled near fault. 67.0

Upper part mostly covered.
Mudstone, medium-dark-gray, brittle;
plant imprints of Rlwdea endlicher,
conlorted, contains one or two
thin coal beds. 13.0

Lower Member (44.0 ft.)

Sandstone, very argillaceous,
very fine- !o fine-grained,
medium-dark-gray, carbonaceous,
thin-bedded; weathers shaly;
oscillation ripple marks with
trough rending S50% at 9.0
feet above base; some silty
m udstone, dark-gray, brittle,
very thinly laminated. 16.0

Sandstone, feldspathic, fine-
to coarse-grained, light-gray,
light-olive-gray and medium-
gray, very carbonaceous in
upper part, medium-bedded,
crossbedded. 28.0

Upper Member (89.6 ft.)

Claystone, partly silty,
lightgray, smooth waxy
wrinkled surfaces; and sandy
carbonaceous siltstone, medium-
giray; some plant fragments,
mostly covered. 47.0

281.0

2r4.0

201.0

73 8 (Robinson Tract Road) and State Road 640 (Brookmont
Road); measured and described by G.R. Ingram and K.E.
Brown.

Unit Cumulative
Thickness Thickness

(fee| (feet)
PRICE FORMATION (5 1.3 fr.)
UpperMember(51.3 ft.)

Claystone, light- to medium-
gray and light-maroonish-gray,
thin- to medium-bedded, some
potions highly rooted with
abundant plant imprints. 10.0

Claystone, silty, medium gray,
highly rooted. 3.0

Coal, black, very sheared. 1.0 38.3

r85.0

Covered in0erval. 37.6

157.0

110.0

Covered, coaly soil. Some fresh
coal was dug out but exact thick-
ness ofcoal uncertain. 5.0

Lower Member (67.4 tt.)

Sandsoone, feldspathic, fine-
to medium-grained, light-gray;
some dark-gray, very carbonaceous
at !op, thin- to medium-bedded. 39.4

72.4

Covered interval. 28.0

67.4

28.0

Section B

Section is located at the Hurd Mine (Inactive mine P- 10;
Plate l) 2.05 miles N64oW bearing from the Pulaski High
School; accessible by unimproved jeep trail north of State
Road 640, 1.5 miles south of the intersection of State Road

Siltstone, medium-gray, thin-
bedded; grades upward into clay-
stone,light-buff-gray, dense 4.0

Siltstone, dark-gray, thin-
bedded, fissile.

Coal, black, very sheared.

Claystone, dark-gray, thin-
bedded; grades upward into
siltstone, carbonaceous,
fi ssile, with iron-stained
surfaces.

Siltstone, medium -gray,
weathering olive-gray, thin-
bedded, slightly calcareous,
with small clayey (1 in.)
concretions.

Limestone, impure, dark- to
medium-gray, weathering orangish-
buff, blocky or subspheriodal,
persistent across cliff face.

Siltstone, dark-gray, very thin-
bedded, becoming sandy upward;
middle interval interbedded mud-
stone and medium-bedded, fine-
grained sandstone. 6.0

Sandstone, medium-gray, fine-
grained, thin-bedded, highly
carbonaceous with coaly surfaces
along shears, contorted. 7.5

Claystone, medium-gray, thinly
laminated, lightly carbonaceous,
highly fossiliferous; log

26.63.0

51.3

4r.3

J t.5

6.0 33.3

0.7 27.3

5.0 23.6

0.2 18.6

18.4

12.4
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imprints parallel and perpendicular
o bedding. 1.0 4.9

Coal, measured in drift within the
mine. 3.9 3.9

Section C

Section is located in a roadcut along State Road 640,
slightly less than one mile south of the intersection of State
Road 738 (Robinson Tract Road) and State Road 640
(Brookmont Road) @late l); measured and described by
G.R. Ingram and K.E. Brown.

Unit Cumulative
Thickness Thickness

(fee$ (feet)
PRICE FORMATION
Upper Member (5f .3 ft.)

Sandstone, light-gray, weathers
buff, very fine- !o fine-grained,
thin-bedded with distinct l- to
2-inch layers ofclay-galls; ree
stump casts perpendicular to bed-
ding,6- to 8-inch diameters;
plant fossil imprints on bedding
planes. 2.0

Siltstone, medium-gray to light-
gray, with thin irregular lam-
inations, carbonaceous, distinct
clay-gall layers. 3.5

Siltstone, dark-gray, trin-bedded
and crossbedded, abundant fine-
grained carbonized plant fragments. 0.2 7.6

Coal, with brightand dull lam-
inations. 0.2 7.4

Siltstone, dark-gray to black;
very fine-grained sandstone,
rooted, abundant fine-
grained carbonized plant frag-
ments, coaly streaks, iron-
stained. 1.1 7.2

Claystone, dark-gray to black,
fossiliferous, with lzpidodendropsis
sp. imprints. 2.5 6.1

Coal, with clay partings. 1.8 3.6

Clays0one, medium-dark-gray,
phytoturbated with root cass. 1.0 1.8

Claystone, light-gray, small
roots or burrows, dense. 0.8 0.8

VIRGINIA DIVISION OF MINERAL RESOURCES

1 1.1

Section D

Section is 5 miles north ofPulaski along StateRoad 738
beginning 0.3 mile west of the crest of Little Walker
Mountain and continues to elevation 2200 feet @late l);
adopted from Bartleu (1974,p. 302-303).

Unit Cumulative
Thickness Thickness

(feet) (feet)
PRICE FORMATION (187.4 ft.)
Upper Member Q2A.2ft.)

Carbonaceous mudstone, medium-
to dark-gray with 0.5-foot coal
bed atbase and O.9-foot coal
bed near top. 11.0

Sandstone, silty, very fine-'
grained, light-olive-gray, tlin-
bedded, and interbedded silty
mudstone, light-gray, hackly; plant
fossil imprints common. 30.8

Mudstone and claystone, light-gray,
sub-fissile, with abundant fossil
plant imprints; some silty mudstone,
dark-gray, fissile. 28.0

Mudstone, clayey, medium -gray to
medium-light-gray, carbonaceous,
fissile and interbedded argil-
laceous sandstone, weathering
light-oran ge-pink, feldspathic,
very fine-grained, ratio of 2ll.
One vertebra-like imprint found. 16.8

r87.4

t76.4

r45.6

Mostly covered.

Lower Member (67.2ft.)

33.6

rr7.6

100.8

13.r

Sandstone, medium-dark-gray to
medium-light-gray, weathering
yellowish-gray, feldspathic,
medium- to fine-grained with
streaks on lower half, medium-
to very coarse-grained with
scattered subrounded quartz
pebbles up to 0.2 inch, thick-
to very thick-bedded. 67.2 67 .2

Section E

Section located 500 feet ST5OWfrom themostnorthern
part of State Road642 @mpire Mine Road), section begins
at elevation 2385 feet @late l); measured and described by
K.E. Brown.
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Unit
Thickness

(fee0
PRICE FORMATION (57.4 ft.)
UpperMember(52.5 ft.)

Sandstone, maroonish-gray,
fi ne-grained, thin-bedded, with
fi ne- grained carbonized plant
fragments. 2.O

Mudstone, dark-medium-gray, thin-
bedded. 1.0

Mudstone, maroonish- gray, thin-
bedded. 3.9

Mudstone, dark- 0o medium-gray,
highly bioturbated. 5.9

Covered interval; upper portion
correlates with horizon contain-
ing mine adit. 15.0

Covered interval; soil is dark
gray to black, possible weathered
coal bed. 4.9

Mudstone, dark- o medium-gray,
thin-bedded.

Coal.

Mudstone, medium-gray, thin-
bedded, abundant plant fragments;
O.3-foot coal bed at the boroom.

Mudstone, mottled maroonish gray
and medium-gray, bioturbated.

Siltstone, sandy, maroonish-gray,
thin-bedded.

Mudstone, dark- to medium-gray,
bioturbated.

Sandstone, medium-gray, fi ne-
grained, carbonaceous, with
abundant carbonized plant frag-
ments, crossbedded.

Covered interval. Adit located
within this interval.

Lower Member (?) (4.9 ft.)

Sandsoone, mostly covered, wea-
thered buff, fine- to medium-
grained, friable.

Section F

Section located 300 feet north of the northernmost point
of State Road 642 @mpire Mine Road) along a jeep trail
(Plate 1); measured and described by K.E. Brown and M.J.
Bartholomew.

Unit Cumulative
Thickness Thickness

(feet) (feet)
PRrCE FORMATTON (73.7 ft.)
UpperMember(48.8 ft.)

Partly covered interval, dark-
gray to black soil and highly
weathered coal. 20.0

Siltstone, medium-gray, thin-
bedded, partly crosslaminated,
few plant fragments; upper sur-
face with distinct root-traces
(?) evenly spaced. 3.9

Mudstone, dark- to medium-gray,
thin-bedded. 3.0

73.7

3.0

2.0

Cumulative
Thickness

(fee0

57.4

55.4

54.4

50.5

44.6

29.6

24.7

2r.7

12.8

3.0 46.8

1.0 43.8

1.0 42.8

3.0 41.8

Mudstone, medium-grey, thin-
bedded with frequent plant
fragments.

Mudstone, maroonish-gray.

Siltstone, medium-gray, thin-
bedded and cross-laminated.

Sandstone, partly covered,
light-gray, medium-grained.

Covered interval, black to
medium-gray soil.

Sandstone, medium-gray, fi ne-
grained, thin-bedded, cross-
laminated. 2.0

Covered interval, dark-gray to
black soil. 4.9

Sandstone, light-gray and maroon-
ish-gray, medium-grained. 3.0

Claystone, maroonish-gray. 1.0

Lower Member (24.9 tt.)

Sandstone, light-gray, weathering
light buff, medium-grained, argil-
laceous, medium-bedded. 24.9

53.7

49.8

35.8

33.8

28.9

25.9

38.83.0

19.7

17.4

14.8

2.3

2.0

11.8

9.84.9

1.0

4.9 4.9
24.9
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Section G

Section located approximately 7 miles north of Pulaski
along State Road 643 , beginning about 600 feet north of the
Little Walker Mountain crest and continuing down the south
slope to elevation 2260 fe;t (Plate 1); measurements and
descriptions adapted from Bartlett (I974,p. 306).

Unit Cumulative
Thickness Thickness

(fee0 (feet)
PRrCE FORMATTON (355.9 fr.)
Upper Member (27 3.4 tt.)

Sandstone, argillaceous, feldspathic,
light-gray, very fine- to fine-grained,
thin-bedded, grades upward to
sandy argillaceous siltstone,
grayish- orange and light-olive-
gray. 54.0

Mudstone, silty, dark gray, trace
carbonaceous matter, brittle
and fissile. 7.4

Mudstone, silty, yellowish-gray
to pinkish-gray, laminated, very
thinly bedded. 92.0

Black coal and claystone, light
brownish-gray with abundant plant
fragments. 5.0

Mudstone, slightly silty, very
light--gray; and argillaceous sandy
siltstone, weathers yellowish gay. 79.0

Lower Member (1 18.5 ft.)

Sandstone, medium to light-gray,
fine- to medium-grained, medium-
to thick-bedded. 118.5

301.9

VIRGINIA DIVISION OF MINERAL RESOURCES

355.9

294.5

202.5

r97.5

118.5

Section H

Section located at the Bell Hampton Mine #1 (Plate 1,
Inactive Mine P-3) beginning at elevation 2080 feeq the
section is accessible by hiking along the jeep trail that
intersects State Road 612 about 1.14 miles west-southwest
of the junction with State Road 600 near New River;
measured and described by G.R. Ingram and K.E. Brown.

Unit Cumulative
Thickness Thickness

(feet) (fee$
PRICE FORMATION (99.6 ft.)
Upper Member (96.6 ft.)

Sandstone, light-gray, fine- to
medium-grained, with large
(greater than 2 feet) log
impressions. 9.8

Claystone, light-gray, highly
burrowed, with sparse plant
fossils. 2.6

Siltstone, clayey, medium-gray,
thin-bedded, highly carbonaceous
with coaly streaks, abundant
plant fossils. 0.7

Coal, black, banded, sheared;
interbedded with claystone,
dark-gray to black, thin-bedded. 6.6

Siltstone, and clayey siltstone,
dark-gray to black, coaly surfaces. 1.6

Claystone, light-gray, burrowed,
sparse fossil leaves and fragments. 0.3

Covered interval; may include
part of lower member. 75.0

89.8

87.2

Lower Member (3.0 ft.)

Sandstone, light- to medium-gray,
medium-grained, thick- to medium-
bedded. 3.0 3.0

99.6

86.5

79.9

78.3

78.0
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Section I Mudstone, silty, medium- to dark-gray,
carbonaceous, hackly; one thin bed

Section located along Norfolk and Western Railway of fine-grained sandstone, light
northofParrott@late l); sectionbeginsattherailroadsignal gray. 25.2 69.2
lights 900 feet north of prominent outcrcp of the Cloyd
Conglomerate Member; measurements and descriptions Covered, probably contains coal. 14.2 44.0
adapted from Bartlett (1974,p. 309).

Sandstone, light-gray, very fine-
Unit Cumulative tofine-grained,carbonaceous,with

Thickness Thickness frne mica flakes, thin-bedded with
(fee| (fee$ partings of silty mudstone, light gray,

PRICE FORMATION (410.1 ft.) highly carbonaceous. 10.7 29.8
Upper Member (394.5 ft.)

Coal andvery carbonaceous, mica-
Sandstone, feldspathic, medium to ceous mudstone, dark-yellowish -
light-gray, fine-grained, subangular, brown. 3.5 19.1
thin-bedded, crossbedded; and clayey
siltstone, medium- o dark-gray, Lower Member (15.6ft 14.7 m., incomplete)
carbonaceous, very thin bedded. 33.6 410.1

Sandstone, light-olive-gray to
Claystone; weathers dusky-yellow, medium-gray, fine-grained thin-
poorly exposed. 22.4 376.5 bedded; upperpartmicaceous with

large carbonized plant stems. 15.6 15.6
Interbedded clayey siltstone, light-
olive-gray and sandstone, light-olive-
gray, very fine-grained, thin- to Section J
medium-bedded. 28.0 354.I 

(

craystone, medium-ro dark-sray and r""'ff#J*'ifff'fL"Ttfi:ff:lit-:ll'Jiix'f,#,"t1:
light-olive-gray. 28.0 326.1 Church (Plate 1); measurements and descriptions adapted

from Bartlett (1974,p. 314-315).
Mudstone, very silty, light-olive-
gray, medium- to thick-bedded. 22.4 298.1 Unit Cumulative

Thickness Thickness
Claystone, slightly silty, medium- (feet) (feet)
to dark-gray. 28.9 275.7 PRICE FORMATION (376.5 ft.)

Upper Member (336.3 ft.)
Covered interval, possible fault,
steep dip in unit below. 67.2 247 .7 Sandstone, feldspathic, light-

olive-gray, very fine- to fine-
Sandstone, argillaceous, light- grained, partly argillaceous with
olive-gray, very fine- to fine- trace carbonaceous material, thin-
grained,subangular,medium-bedded, to thick-bedded, crossbedded;
weathers spheroidally. 10.1 180.5 forms topographic ridge. 39.0 376.5

Poorly exposed; clayey siltslone, Covered interval. 60.0 337.5
light-olive-gray; and silty clay-
stone, medium gny. Atzg.0feet Sandstone, feldspathic, medium-
above base some thin coaly mudstone gray, fine- 0o medium-bedded,
streaks. 50.2 170.5 argillaceous, ttrin-bedded, partly

crossbedded; interbedded with
Sandstone,light-gray, very fine- siltstone, light-olive-gray;
grained, thin-bedded, thinly lam- thin, dense femrginous layer
inated, interbedded with silty 30 feet from base. 67.5 277.5
mudstone, medium-gray, carbo-
nac@us, poorly bedded. 16.8 120.3 Sandstone, very feldspathic,

medium- to light-gray, fine- to
Mudstone, slightly silty, medium-grained, finely micaceous
medium-gray, hackly. 26.3 103.5 and very carbonaceous on some

bedding planes, thin- to thick-
Coal, black. 8.0 77.2 bedded, crossbedded. 54.5 210.0

23
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Covered interval. 32.0 155.5 Covered interval. 105.0 250.6

Sandstone, medium- to light-gray, Sandstone, weathering pink and
very fine- to fine-grained, or?nge, fine- to medium-gnined,
slightly carbonaceous; interbedded thin- to medium-bedded, possibly
with silty mudstone, medium-gray, including some feldspar, with
subfissile. 9.0 123.5 argillaceous matrix. lI.2 145.6

Coal, black, sheared. 4.0 1 14.5 Small normal fault repeats part of unit below.

Siltstone, medium- to dark-gray, Claystone, medium gray to black,
partly carbonaceous. 16.9 110.5 highly sheared, with bright coaly

streaks. 14.0 134.4
Covered interval. 15.8 93.6

Mudstone, medium-gray Jo brownish-
Siltstone, sandy, light-olive- gray, very thinbedded, carbonaceous,
gray, thin-bedded; grades upward with small plant fossils. 33.6 120.4
into silty mudstone, medium- to
da*-gray, subfissile; partly Covered interval, dark-gray to
covered. 37.6 77.8 black soil, possible coal bed

horizon. 22.4 86.8
Lower Member (40.2tt.)

Siltstone, medium-gray to brown-
Sandstone, medium-gray to light- ish-gray, sandy, thin-bedded,
olive-gray, very fine- to medium- fissile, with carbonized plant
grained, thin- to medium-bedded, fossils, and mica flakes on
dominantlycomposedof quartz bedding planes. ll.2 9.4
with some feldspar; argillaceous;
ripple marks with rough fiends at Lower Member (53.2 ft., incomplete)
S60oW and due W. 40.2 40.2

Sandstone, light-gray, fine- to
medium-grained, medium-bedded with

Section K crossbedding; lowerparts are
interbedded with siltstone, with

Section located along and near U.S. Highway 460 close grain size and bedding thickening
to the base of Brush Mountain @ate 1); section measured upward. Top of unit is marked by
from the culvertonCoal BankHollow Road, where theroad symmetrical ripple-marks. 53.2 53.2
intersects the highway, southalong U.S. Highway460 to the
intersection with StateRoad 648; measured and described by
K.E. Brown and M.J. Bartholomew with reference to Bartlett
(1974,p.326).

Unit Cumulative
Thickness Thickness

(fee$ (feet)
PRICE FORMATION (334.6 fr.)
Upper member (281.4 ft.)

Siltstone, light- to medium-
gray, with some fine-grained
sandstone beds, medium-gmy,
thin- to medium-bedded. 33.6 334.6

Siltstone, dark-gray, carbon-
aceous, thin-bedded, brittle;
with minor very fine-grained
sandslone, light-gray, very
thin-bedded. Attop is l.S-foot
thick coal with some sulfur
bloom. 50.4 301.0



PUBLICATION 124

APPENDIX III

Descriptions of cores through the coal-bearing portion
of the Price Formation

Mervin J. Bartholomew
and

K. Elizabeth Brown

The descriptions of core holes 1, 2,3A,4, and 5 are keyed to the cored interval rather than depth below the surface.
The lithologic logs presenled in Figure 17 show the recovered portions to scale with appropriate dips within each cored interval.
Core holes 3 and 6 are described in the conventional manner.

Core hote #I
Loca0ed along east side of U.S. Highway 460 on the south slope of Brush Mountain near Coal Bank Hollow (Plate l);

&illed on January 9, 1981; cored from 5.5 to 50.0 feet T.D.; 1 l/8-inch core; 59 percent recovery.

Core hole #1
Price Formation, upper member

5.5'. - 12.9',

12.9'-20.0'

20.0'- 25.0'

25.0'- 30.0'

30.0'- 35.0'

35.0'- 40.0'

1.15' Mudstone, dark-gray, laminated (0.75'); sandstone light-gray, medium-grained (0.2');
coal, black, dull (0.1'); mudstone, dark-gray laminated (0.1')

2.85' Coal,black; dull (0.5); mudstone, dark-gray,laminated (upper 1.5') over-lying interbedded
medium-gtay, siltstone, and dark-gray,laminated mudstone, 10o dip (2.1');
mudstone, dark-gray,laminated, interbedded with siltstone, medium-gray (0.25')

4.9' Coal,black, dullinterbeddedwith mudstone,black (0.1'); mudstone, dark- gray, interbedded
with thin lenses of siltstone, medium-gray, 15o dip (2.65'); mudstone, black with
coal partings (0.05'): mudstone, dark-gray, laminated; 25o dip (0.35) overlying
siltstone, medium-gray (1.65'); mudstone, dark-gray, laminated (0. 1)

1.85' Coal, black, dull (0.2'); siltstone, light-gray, interbedded with mudstone, dark-gray,
laminated (0.45') mudstone,black,with coalpartings andpyrite, interbeddedwith
siltstone, medium-gray (0.25); mudstone, medium-gray, laminated (0.95)

2.4' Mudstone, dark-gray, laminated (0.3'); sandstone, medium-gray, medium-grained, mas-
sive (0.5'); interbedded mudstone and siltstone, medium gray, burrowed (0.1');
sandstone, light- gray, fine-grained witl mudstone lenses (0.3'); sandstone,
medium-gray, medium-grained, massive; 25o dip (0.3'); mudstone, dark-gray,
laminated and crossbedded with siltstone lenses,burrowed (0.9')

5.0' Coal, black, dull (0.1'); overlying sandstone, dark -gray, medium-grained, massive (0.1');
overlying mudstone, medium-gray, laminated with silstone content increasing
downward (1.65'); overlying siltstone, medium-gray, crossbedded with mudstone
lenses (0.1'); overlying sandstone, medium-gny, medium-grained, quartzofelds-
pathic, cross bedded with siltstone"fine-grained sandstone, and mudstone
lenses; 25o dip (3.05'); overlying

4.05' Mudstone, black, laminated with siltstone lenses and coal partings (0.1'); coal, black, dull
laminated (0.2); sandstone, medium-gray, fine-grained, laminated with calcite-
filledfractures (0.8'); sharp contactwithunderlying siltstone, medium-gray,cross-
bedded and graded from siltstone at base upward into mudstone, dark-gray,
laminated at top of cycles; graded cycles truncated at tops; 20o dip (1.9');
mudstone, dark-gray, laminated (0.5'); sandstone, medium-gray, medium-grained,
interbedded with lenses of siltstone, medium-gray, and mudstone, dark-gray,
laminated (0.25)

40.0' - 45.0'
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Price Formation, lower member

VIRGINIA DIVISION OF MINERAL RESOURCES

45.0'- 50.0' 4.85' Sandstone, medium-gray, medium-grained (0.3'), well bedded lenses of sandstone, me-
dium-gray, fine-grained (0.5'); overlying sandstone, medium-gray, medium-
grained, massive (1.4'); overlying sandstone, medium-gray, medium-grained,
well bedded with lenses of sandstone, medium-gray, fine-grained (2.95')

Total depth

Core hole #2
Located along east side of State Road 100 on the southern flank of Cloyds Moun[ain @late 1); Drilled on January 26-

27,198I, Cored from 5.1' to 52.0' T.D.; 1 1/8" core; 46 percent recovery

Price Formation, upper member

50.0'

5.1'- 10.3'

10.3'- 17.0'

17.0'-22.0'

22.0', - 24.5'

24.5'.-27.o',

27.o', - 32.0',

32.0' - 37.0'

37.0', - 42.0'

42.0', - 47.o',

47.o', - 52.0',

52.o',

7.0' - 12.0'

12.0'- 14.0'

14.0'- 17.0'

Core hole #3
Located along east side of State Highway 100 on southern flank of Cloyds Mountain @late 1), drilled on January 27 -

28, 1981; cored from 7.0' to 52.3'T.D.; I 1/8" core; 74 percent recovery.

Price Formation, upper member

2.05' Mudstone, dark-gray, mm-laminated, with interbedded lenses of siltstonelight-gray (2.05')

3.25' Mudstone, dark-gray, mm-laminated, interbedded with lenses of siltstone,light-gray (1.2');
coal, dull, laminated (0.05'); mudstone, dark-gray with thin coal seams and
coalified plant fragments; rooted,40o dip (1.2'); mudstone, dark-gray, mm-
laminated, rooted, interbedded with siltstone lenses,lighrgray (0.3'); coal, dull,
laminated (0.2'); siltstone, dark-gray, fine-grained, well laminated (0.3')

3.9' Sandstone, light-gray, fine-grained, cross bedded, interbedded with siltstone lenses, dark-
gray, crossbedded(2.2'); mudstone, dark-gray, mm-laminated (0.15'); sandstone,
medium-gray, fine-grained, crossbedded, interbeddedwith silstone lenses, dark-
gray, crossbedded; 40o dip (1.55')

1.55' Sandstone, medium-gray, medium-grained, interbedded with fine-grained, light-gray
sandstone and minor siltstone lenses; 40o dip (1.45'); mudstone, medium-gray
mm-laminated (0.1')

1.85' Mudstone, dark-gray, mm-laminated; 40o dip

2.ffi' Mudstone,dark-gray,mm-laminated;40odip

3.70' Mudstone, mm-laminated, dark- and medium-gray,40o dip

1.00' Mudstone, mm-laminated dark- and medium-gray; 40o dip (0.6'); mudstone, black,
poorly laminated with coal partings (0.4')

1.80' Coal, black, dull withblackmudstonelenses (0.3'); mudstone,black, dull, poorly laminated
with coal partings (0.4'); mudstone, mm-laminated dark- and medium-gray (0.6');
mudslone, black, dull, poorly laminated (0.5')

No recovery

Total depth

No recovery

Coal, black, dull, mm-laminated (0.05')

Sandstone, medium-gray (brownish-gray where weathered, fine-gray with dark-gray siltstone
partings (0.55)
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17.0' - l7.l' Sandstone, medium-gray, brownish-gray where weathered, fine-grained

l7.l' - 17.3' No recovery

Price Formation, lower member

17.3' -17.35' Sandstone,light-brownish-gray(weathered), coarse-grained

17.35' - 17.55' No recovery

17.55' - 18.85' Sandstone, medium-gray, brownish-gray where weathered; coarse-grained; quartzose well
bedded; gadational lower contact with

18.85' - 20.15' Sandstone, medium-gray, coarse-grained, massive, quartzose;

20.15' - 2l.I' Sandstone, medium-gray, medium-grained, massive, 40o dip; gradational lower contact with

2l.l' -22.4' Sandstone, dark-gray, fine-grained, massive;

22.4' -23.8' Sandstone, medium-gray, medium-grained, massive;

23.8' - 24.0' Sandstone, dark-gray, fine-grained, massive, 40o dip;

24.0' -24.9' Sandslone, medium-gray, medium-grained, massive;

24.9' -25.4' Sandstone, dark-gray, fine-grained, massive;

25.4' :25.85' Sandstone, medium-gray, medium-grained, massive;

25.85' - 27.m' Sandstone, dark-gray, fine-grained, massive;

27.00'-30.85' Sandstone,medium-gray,medium-grained,massive,4Oodip;

30.85'-31.2' Sandstone,medium-gray,coarse-grained,massive;

3I.2' - 32.O' Sandstone, medium-gray, medium-grained, massive to well bedded;

32.0' -32.2' No recovery

32.2' - 36.8' Sandstone, medium-gray, medium-grained, massive to well bedded, 40o dip;

36.8' - 38.5' No recovery

38.5' - 41.8' Sandstone medium-gray, medium-grained, massive to bedded; 40o dip;

41.8' - 42.0' Sandstone, dark-gray, fine-grained, well bedded;

42.0' - 47.15' Sandstone, medium-gray, medium-grained, massive;

47.15' - 47.6' Sandslone, dark-gray, fine-grained, well bedded;

47.6' - 47.8' Sandstone, medium-gny, medium-grained, massive;

47.8'- 48.1' Sandstone, dark-gray, fine-grained, well bedded;

48.1' - 48.5' Sandstone, medium-gray, medium-grained, massive, with coalified plant fragments and partings;

48.5' - 50.45' Sandstone, medium-gray, medium-grained, massive, quartzose with lithic feldsparand micagrains;

50.45'- 50.6' Sandstone, dark-gray, fine-grained, massive; 40o dip;

27
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50.6' - 52.3' Sandslone, medium-gray, medium grained, massive;

52.3' Total depth

Core hole #34
Located along east side of State Route 100 on the southern flank of Cloyd Mountain about 3 feet south of #3; drilled

January 28, 1981; cored from 4.0' to 17.0' T.D.; 2" corei 9 percent recovery

Price Formation, upper member

4.0' - 8.5' 0.15' Mudstone, dark-gray, well laminated with coalified plant fragments

8.5' - 17.0' 1.0' Mudstone, dark-gray to black, well laminated, with coalified plant fragments.(0.25'),
sands0one, light-gray, medium-grained, quartzose with minor feldspar and
mica (0.1'); sandstone, light-gray, fine-grained, with lenses of mudstone, dark-
gray, well laminated, and coalified plant fragments; 40o dip (0.65')

17.0' Total depth

Core hole #4
Located along west side of State Road 643 on the southern flank of Little Walkers Mountain (Plate 1), drilled January

29-February 5, 1981; cored from 9.0'to 39.0'T.D.; I l/8" core; 30 percent recovery.

Price Formation, upper member

9.0' - 14.0' 0.25' Siltstone,light-brown (weathered), laminated

14.0' - 19.0' 1.7' Sandstone,lithic,light-reddish-brown (weathered), medium-grained, well bedded
with argillaceous partings to massive; contains quartz, feldspar and mica,
40o dip

19.0' - 24.0' 2.45' Sandstone lithic, light-brown with reddish-brown streaks (weathered), medium-grained,

ffi l,?jf3i*,H:5,T.T13ffi s"'#,lJ''"?L::Hffi"'llf 3f,,3J,,i#llilf"$*.',

24.0' - 29.0' 0.25' Sandstone, reddish-brown (weathered), medium-grained (0.1'); sandstone, light-brown
(weathered), fine-grained (0. 15)

29.0' - 34.0' 2.2' Mudslone, medium-gray, mm-laminated with coalified plant fragments nearbase (2.15');
coal, black, dull, as coalified parting in gray mudstone (0.05)

34.0'- 39.0' 2.3' Coal, black, bright, massive (0.4'); coal, black, bright, massive, disseminated within
medium- grained quartz sandstone and concentrated along bedding surfaces (0.5')

Price Formation, lower member

1.4' Sandstone, medium- to dark-gray, medium-grained with coal partings, calcite veins and

coalified plant fragments

39.0' Total depth

Core hole #5
Located along west side of State Road 781 about 20' south of where road crosses creek @late 1); drilled February 6,

1981; cored from 4.0'0o 44.0'T.D.; I 178" core; 57 percent recovery.

Price Formation, upper member

4.0'- 9.0' 1.9' Siltstone,medium-gray,welllaminated(0.1');sandstone,light-gny,medium-grained,well
laminated, calcite-filled fractures (0.65'); siltstone, medium-gray, well laminated,



9.0'- 14.0'

14.0'- 19.0'

t9.0'-24.A

24.0'-29.s',

29.s',-34.0'

34.0',- 39.5'

hice Formation, lower member

39.s',-39.9'

39.9', - 43.8'

43.8'.-M.o',

44.0'

2.3'

1.3'
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grades downward into sandstone, medium gray, fine-grained, well laminated
(0.3'); overlies with sharp contact, sandstone, medium-gray, medium-grained,
massive,30o dip (0.5'); siltstone, dark-gray interbedded with lenses of sandstone,
dark-gray, fi ne-grained (0.35)

4.05' Sandstone,light-gray, medium-grained, massive with sharp contact (0.35'); overlying
mudstone, dark-gray, laminated, burrowed (0.1 ); overlying sandstone, light-gray,
medium-grained, massive with sharp contact (0.15'); overlying complete cycle
of mudstnne, dark-gray,laminated at top; grades downward into fine-grained
massive sandstone than grades into crossbedded, dark-gray siltstone and fine-
grained sandstone with massive, light-gray, medium-grained sandstone at base
(1.05') mudstone, dark-gray, laminated grades downward into dark-gray fine-
grained sandstone (0.05); overlies sandstone,light-gray, medium-grained with
lenses with mudstone clasts and lenses of mudstone, 25o dip (0.90'); sandstone,
dark-gray, fine-grained (0.1'); siltstone, dark-gray, interbedded with dark-gray
mudstone (0.2'); sandstone,light-gray, medium-grained (1.0'); sandstone,light-
gay, fine-grained with scattered mudstone lenses (0.15')

Sandslone, light-gray, fine-grained with scattered, thin, mudstone lenses (0.95'); siltstone,
dark-gray,laminated (0.55'); sandstone,light-gray, fine-grained with mudstone
partings (0.3); sandstone, light -gray, medium-grained; 25o dip (0.1'); sandstone,
medium-gray, medium-grained with muds[one lenses (0.2'); sandstone, medium-
gray, medium-grained (0.2')

Sandstone,light-gray, medium-grained (0.2'); sandstone,light-gray, fine-grained (0.05);
sandstone,light-gray, medium-grained, 30o dip (0.35'); mudstone, dark-gray,
laminated (0.05'); siltstone, dark-gray, with fine-grained sandstone lenses (0.15);
sandstone, medium-gray, fine-grained with siltstone partings (0.1); sandstone,
light-gray, medium-grained (0.1'); mudstone, dark-gray, mm-laminated (0.3)

0.45' Coal,black,dull,laminated,30odip (0.2'); siltstone,dark-gray interbedded withlight-gray,
fine-grained sandstone (0.25)

3.65' Coal, black, dull (0.1); sandstone, dark-gray, well bedded; interbedded with lenses of
siltstone, dark-gray, laminated,25o dip (2.0'); coal, black, bright (0.35');
mudstone, dark-gray, with coal partings and coalified plant fragments (1.2')

4.75' Mudstone, medium-gray, mm-laminated wittr scattered coalified plant fragments (2.2');
overlying siltstone, dark-gray, with lenses of fine-grained, dark-gray sandstone
(0.2'); overlying mudstone, black, dull with pyrite and coalified plant fragments
(0.6'); overlying mudstone, dark-gray, mm-laminated, 30o dip (0.a); overlying

sandstone, medium-gray, fine-grained, with lenses of siltstone, dark-gray (1.35)

0.15' Sandsbne,medium-gray,fine-grained

3.9' Sandstone, medium-gray, fine-grained, (0.25) overlying sandstone, medium-gray, fine-
grained interbedded with lenses of dark-gray siltstone,25o dip (0.3'); overlying
siltstone, dark-gray, well bedded (0.25'); overlying sandstone, medium-gray, fine-
grained interbedded with lenses of dark-gray siltstone (0.75'); overlying siltstone,
dark-gray, well bedded (0.20'); gradation lower contact with sandstone, medium-
gray, fine-grained (0.25); overlies siltstone, dark-gray, crossbedded, (0.2');
gndation lower contact with sandstone, medium-gray, fine-grained (0.25');
overlies siltstone, dark-gray, crossbedded (0.15'); gpdation lower contact with
sandstone, medium-gray, fine- grained, crossbedded ( 1. 3')

Sandstone, dark-gray, fine-grained with lenses of dark-gray siltstone

Total depth

0.2'
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Core hole #6
Located along north side of State Road 619 about 50' north of bend which is 2900' east of junction with State Road

705 (formerly 659) (Plate l); drilled March, l98l cored from 16.0' to 122.0'T.D.; 3" core from 16.0' to 19.0'; 1 7/8" core from
19.0' to 122.0' ; 95 percent recovery.

Price Formation, upper member

16.0' - 16.2' Sandstone,light-brownish-gray (weathered) medium-grained;

16.2' - 16.4' No recovery

16.4' - 16.5' Conglomerate, quartz pebble, in dark-gray, coarse-grained sandstone matrix.

16.5' - 16.7' No recovery

16.7'- 16.8' Sandstone, medium-gray, medium-grained;

16.8' - 18.7' Sandstone,light-gray, medium-grained, massive, with lithic (mudstone) fragments (1-2 cm),
quafrzose, with lithic feldspar and mica grains, 50o dip;

18.7' - 20.0' No recovery

20.0' - 20.2' Sandstone, light-gray, medium-grained, massive;

20.2' - 21.4' Sandstone, light-gray, coarse-grained, massive; quartzose, with lithic feldspar and mica grains;
quartz veins

2L.4' - 22.2' Sandstone, light-gray, medium-grained, massive, quartzose, with lithic feldspar and mica grains,
lithic (mudstone) fragments (1-5 cm); 1-2 mm quartz veins;

22.2' - 33.9' Sandstone, light-gray, coarse-grained, massive, with quartz veins and vugs filled with quartz

crystals;

33.9' - 34.0' No recovery

34.0' - 35.5' Sandstone, light-gray, coarse-grained, massive;

35.5' - 40.?' Sandstone, light-gray, medium-grained, massively bedded at top, grades downward into poorly
bedded - defined by inegular black partings;

40.7' - 40.9' Sandstone, light-gray, coarse-grained, massive;

40.9' - 42.0' Sandstone, medium-gray, medium-grained, irregularly bedded with black, wavey, slickensided
mudstone partings 25o dip;

42.0' - 42.8' Conglomerate, lithic with rounded clasts (0.1-1 cm) of fine- and medium-grained sands, medium-
grained, medium-grayquartzose sandstone matrix,4 cycles of conglomerate fining upward
to sandstone thence to mudstone at top of each cycle;

42.8' - 43.3' Mudstone, dark-gray, slickensided, 30o dip;

43.3' - 44.0' No recovery

44.0' - 52.6' Mudstone, dark-gray, mm-laminated; rooted at about 45' and 48', concretions at about 50.5'; fine-
grained crossbedded sandstone lenses at about 50.6'and 54.3';

52.6' - 53.4' Sandstone, light-gfay, medium grained, well bedded, both upper and lower contacts are sharp;

s3 4'-58 1' 
"'"T;*#H;T3'-;ffiHT;i':;fff h:H:i::lTHt:in:i'JJffi,l3f:l?Tulf''*

scoured bases at 54.8', 55.9', 56.8', 57.8' and 58.2';
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58.1' - 58.8' Sandstone, dark-gray, fine-grained, interbedded with siltstone, dark-gray, burrowed;

58.8' - 60.3' Muds0one, dark-gray, mm-laminated, rooted from 58.8' to 59.4', iron concretions at 59.3' forms top
ofcycle above

60.3'- 60.8' Siltstone, dark-gray inlerbedded with sandstone, dark-gray, fine-grained, crossbedded, burrowed;
gfadation contact within

ffi.8' - 61.2' Sandstone, medium-gray, fine-grained, burrowed, scoured base is base of cycle;

61.2' - 6.0' Sandstone, medium-gray, fine-grained, interbedded with siltstone, dark gray, crossbedded,
burrowed;

6.0' - &.7' Mudstone, dark-gray, mm-laminated with lenses of siltstone, dark-gray, iron concretions at63,7',
rooted at64.2',i

&.7' - &9 Coal, black, dull

&.9' - 69.8' Mudslone, dark-gray, mm-laminated, coal partings
at 69'1; 50o diP;

69.8' - 70.6' No recovery

70.6'-71.2' Siltstone,dark-gray,interbeddedwithsandstone,dark-gray,fine-grained,2Oodip;gradationallower
contact with

71.2' - 71.5' Sandstone, dark-gray, fine-grained, scoured base, fills in irregular surface above deformed beds;
below is

71.5' - 71.8' Sandsone, medium-gray, fine-grained, folded (soft sediment slump);

71.8' - 75.0' Mudstone, dark gray, mm-laminated to 73.0', folded (soft sediment slump) with vertical beds at top,
highly disupted bedding 73.6' - 75.0';

75.0'- 75.5' No recovery

75.5' - 76.1' Mudslone, dark-gray, mm-laminated;

76.1' - 76.3' Siltstone, dark-gray, well bedded;

76.3' -76.5' Mudstone, dark-gray, mm-laminated;

76.5' - 76.7' Siltstone, dark-gray well bedded;

76.7' - 77.1' Mudstone, dark-gray, mm-laminated;

77.1' - 77.1' Siltstone, dark-gray, interbedded with mudstone, dark gray, well bedded;

77.7' - 78.3' Siltstone, medium-gray, interbedded with sandstone, medium-gray, fine-grained

78.3' - 79.0' Siltstone, medium-gray, interbedded with sandstone, medium-gray, fine-grained, slump structure;
8@dip;

79.0' -79.3' No recovery

79.3' - 79.5' Siltsone, dark-gray well bedded;

79.5' -79.7' Sandstone, dark-gray, fine-grained, 20o dip;

79.7' - 80.0' Siltstone, dark-gray, well bedded;
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80.0' - 81.7' Mudstone, dark-gray, mm-laminated, disturbed bedding;

81.7' - 84.0' No recovery

84.0' - 85.1' Mudstone, dark-gray, mm-laminated, disturbed bedding;

85.1' - 86.6' Coal, black, bright,laminated with dull lenses;

86.6'- 88.3' Mudstone, dark-gray, mm-laminated;

88.3' - 89.05' Mudstone, black, with coal partings;

89.05'- 89.45' Coal, black, bright,laminated with dull lenses;

89.45'- 90.5' Mudstone, black, mm-laminated, coal partings, rooted;

90.5'- 90.7' Siltstone, dark-gray, interbedded with black mudstone;

90.7' - 9I.2' Mudstone, dark-gray, mmlaminated;

91.2' - 9I.4' Siltstone, medium-gray, fine-grained;

91.4' - 95.0' Mudstone, dark-gray, mm-laminated, disrupted bedding at 91.8', 92.7',93.9':

95.0' - 95.3' Sandstone, medium-gray, fine-grained, cross bedded;

95.3' - 95.5' Mudstone, dark-gray, mm-laminated;

95.55'- 95.7' Sandstone, medium-gray, fine-grained, cross bedded;

95.7' - 95.9' Mudstone, dark-gray, mm-laminated;

95.9' - 96.8' Siltstone, medium-gray, interbedded with sandstone, medium-gray, fine-grained; crossbedded;

96.8' - 97.3' Sandstone, medium-gray, medium-grained, interbedded with lenses of medium-gray, fine-grained
sandstone;

97.3' - 97.5' Mudstone, dark-gray, mm-laminated;

97.5' - 97,7' Sandstone, medium-gray, medium-grained;

97.7' - 98.1' Mudstone, dark-gray, mm-laminated;

98.1' - 98.6' No recovery

98.6' - 99.3' Mudstone, black, with minor coalified partings;

99.3' - 101.8' Mudstone, dark-gray, mm-laminated;

101.8' - 102.0' Sandstone, medium-gray, f;ine-grained;

102.0' - 102.3' Siltstone, dark-gray, well bedded;

102.3' - 103.3' Sandstone,medium-gray,fine-grained,interbeddedwithmedium-graysiltstonelenses, crossbedded;

103.3'- 103.6' Siltstone, dark-gray, well bedded;

103.6' - 109.0' Mudstone, dark-gray, mmJaminated; with siltstone lenses; minor coal partings, minor rooted;

109.0' - 111.55' Mudstone, black, dull, massive to poorly laminated, rooted, fossils at 109.3', 109.9', calcite vein at

l.10.2', coal parting at 110.5', 20o dip;
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111.55' - 112.2' Coal, black, bright;

112.2' - 112.5' Mudstone, dark-gray, with coal partings;

112.5' - 112.7' Coal, black, bright;

112.7' - 113.0' Mudstone, d-k-gray; with coal partings, slickensided base;

113.0' - 122.0' Norecovery;entered9'highabandonedshaftfilledwithwater;uponremovalofdrillpipewellflowed
and was plugged at surface

122.0' Total depth



frs€pJ MR
fr*eq?naa

33






