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INTRODUCTION

Compilation of coal resources data on federal Tands
in Virginia encompassed all or part of twenty-four 7.5'
quadrangles located in parts of eleven counties:
Botetourt, Roanoke, Montgomery, Pulaski, Wythe, Bland,
Smyth, Dickenson, Wise, Scott and Lee. In gathering
data for this report, material was researched and
evaluated from several sources. A literature search was
carried out of published and unpublished reports.
Assistance was also received from geologists familiar
with the geology of the Valley and Ridge and Appalachia
Plateaus physiographic provinces. Additional field work
was performed by staff members of the Virginia Division
of Mineral Resources.

The project area is located in the Valley and Ridge
and Appalachia Plateaus physiographic provinces. The
rocks range in age from Early Cambrian to Middle
Pennsylvanian. Carboniferous rocks range from Early
Mississippian to Middle Pennsylvanian in age. Mississippian
and Pennsylvanian systems consist of sedimentary rocks of
coal, sandstone, siltstone, shale, claystone and
1imestone. Within the Valley and Ridge province, coal
bearing Mississippian rocks are found in highly deformed
fault slices that strike northeast across the west-central

section of the state. Coal-bearing Pennsylvanian age



rocks of the Appalachian Plateaus are relatively flat
except for upturned beds aiong Pine Mountain to the
northwest, Stone and Powell Mountains to the southeast

and Hunter Valley Fault on the southeastern edge.



Valley Coal Fields

The Valley coal fields are a part of a more or less
continuous dutcrop of Mississippian age rocks along the
western edge of the Valley and Ridge physiographic province
in western Virginia. The coal fields have been known for
at least 100 years and obtained their name from their
proximity to the "Valley of Virginia."

The Price Formation of Early Mississippian age,
ﬁamed by Campbell (1894,1925) from exposures on Price
Mountain, Montgomery County, Virginia, is the major
coal-bearing formation within the Valley coal fields.
Rocks of the Price Formation intertongue downward into
Devonian sandstones and grade upward intg the
predominantly red shales of the Mississippian age
Maccrady Formation. The coal rank ranges from high
volatile bituminous to semi-anthracite and is structurally
complex. Most previous mining operations were confined
to small drift or slope mines which are now caved.

The Price Formation consists of light-gray, very
fine to medium grained sandstone and light-gray to olive
gray shale and siltstone. Thin bands of grayish-red beds
are present in the upper part of the formation, but
generally the top of the formation is where the rocks cease

to be predominantly gray. Campbell (1925) records the

thickness of the Price Formation, at its type locality

on Price Mountain in Montgomery County, to be 1,700 to



1,800 feet. The most important coal beds occur near the
middle of the formation. To the southwest ih western
Bland and eastern Smyth counties, the formation's
thickness decreases to 600 feet and the coal beds Tie
within a few feet of the overlying Maccrady shale.
Further to the southwest, the Price Formation was
measured to be 300 feet thick at Cumberland Gap and
Little Stone Gap, Virginia (Butts, 1940). No coal is
reported southwest of approximately Saltville.

Campbell (1925) and Butts (1940) report the coal to
be found in many horizons. At the type locality, the
most important coal beds 1lie approximately 1,000 feet
above the base of the formation and 700 feet below the
red Maccrady shale. Within the formation, the coal zone
averages in thickness between 15 to 70 feet. The thickest
coal beds are found in Montgomery, Pulaski, wythe‘and
Bland counties,

The base of the Price Formation is marked by the
Cloyd member composed of one to three thick to massive
beds of conglomerate or conglomeratic sandstone. The
Cloyd is 20 to 25 feet thick at its type locality near
the crest of Cloyd and Brush mountains, southwest of New
River in Pulaski County (Butts, 1940). Along the crest
of Little Walker Mountain, Pulaski County, the maximum
combined thickness is 95 feet. To the southwest, the
Cloyd thins to 20 feet as the upper Tenses tongue out.

Further to the west, the Cloyd is represented by sandstone



and siltstone and is developed only locally as a
conglomerate (Bartlett, 1974). N
Descriptions of the Valley coal fields for this
report were subdivided into four groups. Progressing
from north to south, these groups are as follows: |
1) Coals of Botetourt and Roanoke counties; 2) Coals
of Montgomery and Pulaski counties; 3) Coals of HWythe
County; and 4) Coalis of Bland and Smyth counties.

The Botetourt and Roanoke counties coal area is
the northeast extension of the coals in Montgomery County
occupying portions of Oriskany, Daleville and Catawba
quadrangles. In the past, the Botetourt and Roanoke
counties coal attracted attention due to its close
proximity to the James River and the possibility of
transporting the coal to Richmond, Virginia. The
coal-bearing Price Formétion follows North Mountain to
the northeast until it terminates northwest of Fincastle,
Virginia. OQutcrops within this belt dip to the southeast
and are covered along the southeastern slope of North
Mountain by limestone overthrust (Fig. 1). |

Due to the folding and faulting of the strata
containing the coal, the Mississippian coals are
fractured and in places ground to a fine powder. Llocally,
the coal may be removed by faulting and in other Tlocations
may have been overthickened by faulting into beds many
times its normal thickness. Generally, the coal is

fractured, impure and usually in thin, irregular beds.



West of Fincastle, the best known coal‘prospect in
this field was opened along Stone Coal Run (loc._MRC-71).
Campbell (1925) suggests two coal seams were mined, referring
to two coal dumps found at this site. If the Stone Coal
Run prospect was characteristic of the coal beds to the
southwest, its lower coal would have been small and fairly
solid and the upper coal thicker.but with impurities such
as bone within the bed. Along Stone Coal Creek, located
in Daleville and Catawba quadrangles, the coal ranged in
thickness from .10 foot to 2 feet. Northwest from Stone
Coal Creek, large abandoned pits were found but no visible
coal could be measured. In a small stream southeast of
the pits, a .20 foot coal bed was measured.

The Montgomery and Pulaski counties coal can be
divided into two areas: 1) the area lying along the base
and south slope of Litt]e Walker and Brush Mountafns, and
2) the coal-bearing rocks of Price Mountain.

The principal coal outcrop in the Little Walker
and Brush Mountain area dips to the southeast. The Price
Formation has excellent exposures on Little Walker, Cloyds
and Brush Mountains, but is gradually covered by a
limestone overthrust northeast of Blacksburg, Virginia.

In many locatiaons, the basal conglomerate of the Cloyd
member form the crest of the mountains with the coal beds
found on the south slope. Lying at the base of ridges,

the coal fields proper have a wooded, rugged topographic.



Coal beds of minable thickness occur near the middle of
the Price Formation. Most are thin and irregular but one
coal, the Merrimac bed, is of minable thickness. Below
the Merrimac, at a depth ranging from 20 to 70 feet, is a
thinner, but persistent, second bed referred to as the
Langhorne bed.

Recent coal exploration within Montgomery and
Pulaski counties has taken the form of surface mining and
core drilling. A small surface mine was attempted in
White Gate Quadrangle, Pulaski County (lToc. WHG 891).
Located west of State Route 643, the mine was opened along
the south slope of Little Walker Mountain. Although the
mine is now abandoned, both the Merrimac and Langhorne coal
beds were exposed during the surface mining operation.
Measuring 3.3 feet, the Langhorne bed was found approximately
15 feet below the overTying 15 feet thick Merrimac bed. In
1982, the Department of Energy, in cooperation with the
Virginia Division of Minefa] Resources, drilled three test
holes into the Price Formation in Montgomery County. Two
core holes were drilled in Blacksburg Quadrangle, Prices
Fork No. 1, northeast of Prices Fork, Virginia and VMR No. 3,
north of Merrimac, Virginia. The third core hole was
drilled in Radford North Quadrangle near the south slope of
Brush Mountain, VMR No. 2 (Stanley and Schultz, 1983).

The Parrott mine (loc. MRC 35), was the principal

mining operation in the Little Walker and Brush Mountains



coal field. In the Merrimac coal bed, the mine was
located west of New River with lateral entries driven
westward a distance of more than 4,000 feet.

Another mining operation of importance was the Empire
mine (loc. MRC 43). Located west of the Parrott mine, the
Empire mine was opened in the Langhorne coal bed. At this
site, the Langhorne coal bed thickened to a minable
thickness of 5 feet before decreasing in thickness to the
west. The Empire mine also contained a rock tunnel driven
approximately fifteen feet into the overlying 15 feet
thick Merrimac bed.

Price Mountain in Montgomery County is the type
locality of the Price Formation. Located between
Christiansburg and Blacksburg, Virginia, Price Mountain
is a comal structure appearing as a window in the Staunton-
Pulaski overthrust b]ock. Once overthrusted by limestone
from the southeast, the window or fenster occurred as the
lTimestone was eroded from the folder rock leaving the
underlying carhoniferous rocks exposed.

Trending in a east-west direction, the Price Mountain
dome is bounded by the Pulaski Fault. Contained in an
elliptical carboniferous structure 7.5 miles in length and
2.25 miles in width, the boundary of the Merrimac coal
outcrop is only about 4 miles in length and 1.5 miles in
width (Campbell, 1925). Named from the Merrimac mine on

Price Mountain (loc. MRC 28), the Merrimac coal bed is the



thickest and most laterally continuous coal bed in this
area. Located at the base of the upper Price Formation
member, the Merrimac coal has been heavily prospeéfed
throughout thé area. Numerous thinner beds occur
stratigraphically above and below the Merrimac bed but
appear to be discontinuous.

The Targest mining operation on Price Mountain was
the Merrimac mine. Stated earlier, the Merrimac coal bed
not only received its name from this mine but the Merrimac

mihe also furnished fuel for the Confederate frigate
-Merrimac, or Virginia, during the War Between the States.
The mines in the Price Mountain area are abandoned and have
caved with only dumps of waste coal and small depressions
remaining to indicate their location. Coal measures may
extend beneath the Pulaski Fault to the north and south of
Price Mountain, but core drilling or seismic profiles would
be necessary to determine its location, thickness and
quality of the coal.

Wythe County contains two important coal areas. The
larger area éxtends across the county to the north in an
east-west direction along the south side of Littie Walker
and Brushy Mountain. The smaller coal area lies in an
~isolated syncline near Max Meadows, Virginia. Present
exposures of the coal are poor but caved prospect pits
indicate the coal is near the middle of the Price Formation.

Campbell (1925) identified two coals of minable thickness



correlating with the Merrimac and Langhorne coals and
another bed of probable minable thickness in parts of
Hythe County.

Coal in the north belt of Wythe County is a narrow
belt extending east-west along the southeast side of
Little Walker and Brushy Mountains. Generally, the dip
of the coal-bearing rocks is to the south. The north
boundary follows the mountain ridge crest and the southern
boundary extends under the Timestone overthrust. The
extent of exposed coal beds is controlled by the limestone
overthrust which in an easterly direction overlies the

coal completely. Along Interstate 77 in Bland Quadrangle,

a one foot coal was found in a small tributary of St. Lukes

Fork (loc. Bl1d 751). Located on the south\s1ope of Little
Walker Mountain, the fractured coal is near the Tract
Mountain Fault. The cba] is overthrusted by the féu1t
within a mile to the northeast.

Southwest of Interstate 77, scattered coal prospect
pits can be.seen in tributary streams. North of Shupe,
Virginia, a poorly exposed three foot coal lies in a
stream bed. The coal is interbedded and impure on both
the top and bottom one foot of section (Toc. CRO 315). A
mined out area can be seen north of Favonia, Virginia,
along Stony Fork (loc. CRO 2520). Three small prospect

pits 1ie a few hundred feet to the west.

10



West of Stony Fork, Little Walker Mountain turns due

north at Reed Creek. Rocks forming this ridge are.cut off

11

by a cross-fault affecting the ridge for about three-fourths

of a mile. The fault trends northeast-southwest and
correlates with the fault cutting Walker Mountain near the
Bland County line. Coals found in stream tributaries
between the fault and Stony Fork to the east were folded,
fractured and averaged two feet in thickness. At loc.

CRO" 271, an abandoned coal pit slopes Tnfo Grippy Branch.
A 1ittle digging exposed the coal to be approximately two
feet in thickness. Prospect pits and a two foot coal were
also found along Dry Branch to the west (loc. CRO 176).
Coals have also been prospected near the cross-fault
contact along Whetstone Hollow. Small fragments of coal
were found near a pit dug approximately 20 feet into a
hill slope. The co]]apéed pit is 15 feet wide but is
filled to within 5 feet of surface with debris.

From Whetstone Hollow, coal prospect pits can be
traced to the southwest. Large abandoned pits were found
in Monkey Run and Brown Hollow but the pits were collapsed
with no visible coal. In the next hollow to the west,

Campbell (1925) reopened a prospect pit where he measured

a coal bed over 3 feet thick (loc. MRC 70). At the extreme

western edge of Wythe County, the Price Formation is cut
off by erosion. Lying in a long, narrow syncline, the

formation rises towards the west and rests near the top of
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hills. There are numerous abandoned prospect pits but most
are now caved with only small depressions and waste dumps
visible. Little information was found to describe the

coal or its thickness.

The Max Meadows coal area, located north of Max
Meadows, Virginia, consists of a syncline separated from
other coal fields in this region (Fig. 1). Ifs northern
extent is Brushy Ridge. The south border is bounded by
the Pulaski Fault., Campbell (1925) hypothesizes the south
1imb of the syncline as having been overturned. A Tlarge
part of this area is covered by overthrusted limestone.
Recent field work cannot totally disprove his statement,
but it can offer an alternate suggestion. Due to the
consistency in their dips, we suggest the coal-bearing
rocks are doubled by faulting and not by being overturned.

Within the Max Meédows area there were several prospect
pits opened but none extensively developed. 1In 1923, a
mine was opened by Pulaski Smokeless Coal Company (loc.
MRC 59). Driven down dip for approximately 400 feet, the
mine probably was opened in the Merrimac coal bed. The
coal bed is between five and six feet thick with only one
other coal bed reported to be observed. At this mine, a
tunnel twelve feet in length was driven downward into &
very crushed second coal. This second coal is reported
to have been overthickened by folding or faulting to an

approximate thickness of sixteen feet (Campbell, 1925).



The most extensive prospecting was performed along
Miller Creek on the west end of the syncline in Wythe
County. Unfortunately, almost all the prospects are now
caved except for a few isolated pits found near location
MRC 62. Located on the south slope of Brushy Ridge, the
pits were observed to be unsafe to enter. The coal has
been reported to be badly crushed and varying in thickness
within short distances. At least one thick coal, which
may' correlate with the Merrimac coal bed, was mined at
this site.

The coals of Bland and Smyth counties consist of a
narrow belt extending approximately thirty miles along
the south slope of Brushy Mountain. Because of its
resistance to erosion, the basal conglomerate of the
Cloyd member forms the main ridge of Brushy Mountain or
its secondary crests. The coal beds are thin and
irregular, and correlations are questionable because of
the Saltville and associated faults, minor folding and
poor exposures., The Mississippian coals are completely
overridden by the Saltville fault block in eastern Bland
County and northern Smyth County.

Mined primarily for local uses, the coal beds were
not prospected in an organized manner. Drifts were dug
into hillsides, abandoned and allowed to cave. 01d
prospect pits are now filled with water or rocks.

Campbell (1925) measured a weathered coal from a prospect

13



pit at location C-4., The two foot coal was driven into
the hillside for more than 100 feet. A very crushed coal
nearly three feet thick was measured by Campbell (1925)
at a prospect a mile east of Bland, Virginia (loc. C-5).

North of Bland, Virginia, coal was found in a stream
near the Saltville Fault (loc. B1d 148). Along Interstate
77 northwest of Bland, Virginia, a seven foot, sheared
coal with a small siltstone parting was measured (loc.
BBD 363). Campbell (1925) measured a coal over four feet
thick at Tocation C-9. Recent field work located a
possible coal pit at this site but the pit was collapsed
and filled with debris.

The coal beds 1lie uniformly along Brushy Mountain
until reaching Laurel Creek, Big Bend Quad;ang1e, Bland
County. Here the coal beds bhend sharply to the north and
again turn to the southWest within a few thousand féet.
Coal outcrops along State Route 615 in several locations.
Thé coal is fractured and ranges from approximately six
feet thick (loc. BBD 531) to nearly four feet thick (loc.
BBD 291). One recent operation was found at Tocation
BBD 511 in Bland County, Big Bend Quadrangle. The new
prospect was found along the south slope of Brushy
Mountain, southwest of Laurel Creek. Coal was measured
to be approximéte]y three feet thick, but highly fractured.

Four abandoned pits were also found several hundred feet



to the northeast of this site. These pits were caved
with no coal available for measurement.

Southwest of Garden Mountain Quadrangle, the coal
continues to l1ie adjacent to the Saltville Fault. Although
the coal is highly folded and faulted, prospect pits can
be found. At Tocation GDM-632, a small prospect pit dug
eight feetiinto a hill was found. _ The aufhors were able
to uncover a fractured two foot coal but were unable to dig
the coal out further. To illustrate the condition of the
coal, the authors located a 14 foot, highly folded and
faulted coal along the northeast slope of a small hill
(loc. GDM-654). Along the west slope of the same hill,
fhe coal was measured to be only four feet thick (loc.
GDM-657). Campbell (1925) states these prospects to be
on the southeast 1imb of the syncline that has been

preserved but badly squeezed. Further to the southWest,

15

the overturned 1imb is covered by the Saltville-Bland Fault.

The coal-bearing rocks southwest of Ceres, Virginia,
lie in two distinct synclines. The southeast belt is a
continuation of the main belt from the northeast. The
northwest belt is an independent syncline beginning near
Ceres, Virginia, and is continuous to the southwest along
the northwest edge of Brushy Mountain. Both belts
continue until they are cut off by the Saltville Fault in
Smyth County, Nebo Quadrangle. Little is known about the
coal beds in Smyth County, but the coal is reported to thin

and its quality deterioriates towards the west.
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Recent field work located a 3 foot, extremely folded
coal near Lick Creek (loc. Neb 222). A 3 foot coal was
found in a prospect pit on the south slope of Carter
Mountain (loc. Neb 242). Along State Route 621, southeast
of Laurel Branch, the authors found a faulted area where a
small amount of coal was associated with a 3 foot Timestone
(lToc. Neb 243). In Jones Hollow,.a possible coal prospect
pit was observed along the road leading across Little
Mountain. No coal was observed at this site although
Campbell (1925) reported an old prospect near here.
Campbell (1925) indicated the coal consisted of several
beds but none of the beds was greater than 10 inches in

thickness (loc. C-24).
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Southwest Virginia Coal Fields

Southwest Virginia coal fields, situated in the
Appalachian P]éteau physiographic provinces, are of
Pennsylvanian age. In southwest Virginia, the coal
fields are essentially horizontal except for upturned
beds located along Pine Mountain to the northwest, Stone
and Powell Mountains to the southeast and Hunter Valley
Fau]t near the southeastern edge.

Structural features are mainly faulted zones
associated with the Cumberland thfust sheet. Paralleling
Appalachian folding, the thrust sheet trends northeast-
southwest. The Cumberland thrust sheet is Timited to the
northwest by the Pine Mountain Fault, to the northeast by
the Russell Fork Fault and to the southeast by the Hunter
Valley Fault. Pine Mountain and Hunter Va]]ey faults are
Tow-angle thrust faults whereas the Russell Fork Fault is
essentially a high-angle, strike-slip fault. A reported
right lateral movement of approximately four miles, the
Russell Fork Fault causes significant offset to economically
important coal beds (Miller, 1974).

The Pennsylvanian strata, the main coal-bearing strata
in Virginia, consist of sandstone, siltstone, shale and
coal, This report will be concerned primarily with three
commercially important coal-producing formations. In

ascending order, these formations are the Lee Formation,
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Norton Formation and the Wise Formation. The Gladeville
Sandstone separates the Norton Formation from the _
overlying Wise Formation.

The lLee Formation, hamed for Lee County, Virginia,
includes the coal-bearing strata lying above the Bluestone
Formation. The formation is composed of three quartz
arenite members separated by intervals of shale, siltstone
and two to six named coal beds. Usually characterized by
cross-bedding, the resistant quartz arenites are prominent
ridge makers developing a rugged terrain with steep cliffs.
Normally covered at the surface, the less resistant units
separating the arenites are difficult to observe. The
generally finer-grained upper quartz arenite has been
mapped as the Bee Rock in Big Stone Gap, Virginia, and as
the McClure Sandstone of the Norton Formation in Buchanan
County. In Wise and Leé counties, the basal arenité
member is a thick-bedded, grayish white sandstone with
conglomerate layers at its base. The conglomerate usually
shows a sharp basal contact and contains rounded, milky
quartz pebbles (Giles, 1925, and Miller, 1974).

The Norton Formation, named for Norton, Virginia, in
Wise County, includes all strata lying between the Lee
Formation's upper quartz arenite member and the base of
the overlying Gladeville Sandstone. Composed mostly of
medium to dark gray shale, siltstone and fine to medium

grained sandstone, the formation also contains nine named
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coal beds. The Norton Formation is exposed in portions
of Buchanan, Dickenson, Russell and eastern Wise County.
It also is exposed in narrow strips on the north and south
" sides of Wise County and outlying patches on Powell Mountain
in Wise, Lee and Scott counties‘(Eby, 1923, and Butts, 1940).
The Gladeville Sandstone, named for Gladeville, now
Wise, Virginia, is a sometimes resistant unit Tying
between the Norton Formation and overlying Wise Formation.
Not mapped separate]& in this report, the Gladeville
Sandstone lies throughout the area just below the lower
boundary of the Wise Formation. Described as a massive,
cross-bedded, medium coarse-grained, quartzose sandstone,
the Gladeville Sandstone in western Wise County is locally
a conglomeratic sandstone in the lower 50 féet of section
(Eby, 1923 and Butts, 1940). At Wise, Virginia, the
sandstone is hard, white and resistant, forming the bench
on which the town is built. To the north, the sandstone
becomes less quartzose as it grades into a fine-grained,
feldspathic, micaceous sandstone which is nonresistant
and less persistent. Here, the Gladeville Sandstone
rarely forms strong cliffs and is friable in weathered
exposures. Throughout Lee County, the basal portion of
the Gladeville Sandstone is a conglomerate (Giles, 1925).
The Wise Formation, named from Wise County, Virginia,
lies above the Gladeville Sandstone and is capped by the

Harlan Sandstone. The formation extends from Lee County,
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in the south, across Wise, Dickenson and the northern

part of Buchanan County. Lithologically similar to the
Norton Formation, the Wise Formation consists of

sandstone, siltstone, shale, minor 1imestone and eighteen
named coal beds. The sandstones, which constitute
approximately one-third of the formation, are light gray,
fine- to medium-grained, thin- to _.massive-bedded, micaceous,
feldspathic, and contain about 50-60 percent quartz

(Eby, 1923 and Englund, 1979).

Parts of ten 7.5' quadrangles in four Virginia
counties in the southwest Virginia coal fields were
studied during this project. For convenience of describing
the study area, the quadrangles were divided into two
separate regions. Beginning northeast to the Buchanan
County Tline, the first region consisted of Elkhorn City,
Haysi, Clintwood, Jenkfns East, Jenkins West and Flat Gap
7.5"' quadrangles in Dickenson and Wise counties. The
second reg{on consists of Keokee, East Stone Gap, Fort
Blackmore, Wise and Dungannon 7.5' quadrangles in Lee,

Wise and Scott counties.

The first study area focused primarily on the region
between the Pound River and the Kentucky state 1ine to the
north and southwest. Structurally, the area is bounded to the
northeast by the Russell Fork Fault and to the north by
the Pine Mountain Fault. Due to steeply dipping incompetent
shale and coal beds, the south slope of Pine Mountain is

geologically and physiographically a potential site for
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landslides. On the north slope of Pine Mountain, an
observer can notice major rock falls on the slopes. In
some locations, the rock falls have almost completely
covered the area.

The southwest Virginia study area begins in the
Elkhorn City Quadrangle, southwest of the Russell Fork
Fault. Along State Route 611 in fthe southwest section of
the quadrangle, the Raven coal bed of the Norton Formation
was measured in a roadcut at two locations (loc. GQ-951-13g).
The Raven bed measured 42 inches along the top roadcut
and only 12 inches of clayey coal at the lower roadcut.
Within the surrounding area, the Raven bed averaged 36
inches in thickness (Alvord and Miller, 1972). Recent
field work along State Route 611 found a 0.15 foot thick
coal bed that was polished, soft and weak in the vicinity
of the Raven bed (1oc.AE1c—781g). Northeast of State Route
611, in the vicinity of the Splash Dam bed, a 0.40 thick
coal bed was measured. Located along a small access road
cutting into a hillside, the coal is brittle, cleated and
underlain by 5.20 feet of medium dark gray shale with
interlaminated coal (loc. Elc-791g).

In the Haysi Quadrangle, recent mining activity was
located within the Splash Dam coal bed of the Norton
Formation. The mines are along B]ack]og Branch north of
Pound River (loc. Hay-131F through Hay-133F). In this area,

the Splash Dam bed averages between 4 and 5 feet 1in thickness.



Near the approximate Tocation of the Russell Fork
Fault, State Route 611 cuts across three coal beds_as the
road climbs in elevation from the Russell Fork River
below. At the bottom of the incline, the road cuts the
Upper Banner bed. The 1.30 foot coal is cleated, brittle
and contains a 0.20 foot carbonaceous shale parting (loc.

Hay-211g). A 0.50 foot Splash Dam bed was next cut by

the road in a highly structurally contorted zone. The
Splash Dam bed located here is folded containing a 0.30
foot parting of claystone and coal that is soft, weak and
slickensided (loc. Hay-213g). This section is overlain

by approximately 3 feet of Hagy coal seam. The Hagy bed
contains three dark gray claystone partings that are soft,

S

weak and slickensided (loc. Hay-212gq).
The Hagy coal bed was also measured near the mouth
of Skeet Rock Branch where it flows into the Pound River
(loc. Hay-152g). Cleated and brittle, the coal here is
2.0 feet thick. On State Route 615, a 1.0 foot thick
Upper Banner coal bed was measured. The highly weathered
coal was located near the mouth of Lower Twin Branch
where it flows into the Pound River (loc. Hay-171g).
Upstream from this site, two prospect pits were found.
Isolated beds of coal were observed in the Clintwood
Quadrangle. Abandoned coal pits were 1qcated along the
mouth of Moore Branch north of Pound River. The pits

were opened in a 1.20 foot thick Hagy coal bed of the

22



Norton Formation (loc. CLI-534g). Strip mines can be
found along Upper Twin Branch at locations CLI-352g and
CLI-353g. At these mine sites, the 2.5 to 3.0 foot thick
‘Upper Banner coal bed of the Norton Formation has been
stripped and also underground mined. At the present time,
all mining at these sites has been discontinued. An
abandoned strip mine was also found near Star Branch,
south of State Route 619 (loc. CLI-292g). Being stripped
probably in the Norton coal bed of the Norton Formation,
local information reports the coal to be approximately

3 feet in thickness.

Additional isolated coals were observed southwest
into Jenkins East Quadrangle. Northwesf of Norland,
Vifginia, the Dorchester coal bed of the Wise Formation
was measured (loc. JNE-671g). The bottom 1.0 foot coal
contained interlaminated shale and was separated from the
top 0.60 foot crushed coal by a 1.0 foot thick 1ight gray,
rooted seatearth. Along State Route 630 near Almira,
Virginia, a coal was found that probably is the Upper
Banner coal bed of the Norton Formation. Located behind
Lone Pine Chapel, the bottom crushed coal measured 1.40
feet thick and was separated from the overlying 0.30 foot
cleated coal by 1.00 foot of carbonaceous shale (loc.
JNE-741g).

North of Pound, Virginia, in Wise County, a faulted

zone containing fault breccia was located along relocated
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U. S. Route 23 (loc. JNE-742g). The 0.60 foot Kennedy
coal bed of the Norton Formation measured here is soft,
weak, folded and crushed. A coal that probably corre]ates
with the Kennedy coal bed was also measured along the
relocated section of U. S. Route 23 at locations JNE-743g

and JNE-744g, The coal here measured 1.10 feet and 2.50

feet respectively. Thin beds of coal were also found in
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the underlying Lee Formation along relocated U. S. Route 23.

Southwest into Jenkins West Quadrangle, coal can be
seen along the abandoned Chesapeake and‘Ohio Railroad.
The railroad bisects the Norton and Wise formations,
cfossing approximately six coal beds. A 1.10 foot thick
coal, probably the Kennedy coal, was measured along an
unstable slope at location JNW-998g. Along the abandoned
railroad at location JNW-993g, two coals can be observed.
At this point, a cleated, 0.60 foot thick Lower Banner
coal bed was separated from the Qver]ying 1.0 foot
thick Upper Banner coal bed by 30 feet of coarse-grained,
cross-bedded sandstone and 5 feet of shale. A fractured,
0.80 foot Splash Dam coal bed containing three claystone
partings was located at JNW-994g. Two coal beds from the
overlying Wise Formation were also measured along this
abandoned section of railroad, a cleated, 0.80 foot
Dorchester coal bed at location JNW-996g and the

overlying 0.50 foot Lyons coal bed at location JNW-997qg.



Within the Jenkins West Quadrangle, coals from the
Lee Formation can also be observed. A Lee Formation coal
was found at the south opening of the Pine Mountain
railroad tunnel at location JNW-962g. The coal found here
was cleated and measured 1.70 feet in thickness. Another
Lee Formation coal of notable thickness was found along
State Route 23 near the Kentucky state line. The bottom
0.80 foot thick, crushed coal was separated from the
overlying 0.30 foot thick crushed coal by 0.30 feet of
claystone.

The last quadrangle within this study area is the
Flat Gap Quadrangle. Field work in this quadrangle found
poor rock exposures and only a minor amount of coal from
the Norton Formation. Although continuous southwest to
the Kentucky state line, most coals are thin, probably due
to faulting. | |

The second area in the southwest Virginia coal field
is composed of Keokee, Wise, East Stone Gap, Fort
Blackmore, and.Dungannon quadrangles. A1l of these
quadrangles have the Lee Formation steeply dipping off
of the Powell Valley anticline. Resistant sandstones of
the Lee mapped by Miller (1971) and seen in the field
work of this report form sharp crested steep sided ridges.
The stratigraphic interval between these sandstones is
almost a]ways covered. On the Keokee and Wise quadrangles

the moderately exposed Norton Formation and the generally
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well exposed Wise Formation extend to the north. On the
East Stone Gap, Fort Blackmore, and Dungannon quadrangles
the Lee Formation is terminated to the south by an area
of steeply dipping and overturned rocks associated with
the Hunter Valley fault.

In the Keokee Quadrangle, the Lee Formation, except
for resistant ridge forming sandstones, is almost
completely covered. A transect across the Lee outcrop
bett south from Sigma indicates only sandstone exposed
in natural outcrops and streams. What are inferred to be
several small prospect pits were seen just to the north
of Olinger Lookout Tower, but no coal was exposed.
Overlying the steeply dipping Lee Formation is the
moderately to low dipping Norton Formation. Several
coals were mapped by Miller in the Norton but none are
very widespread or thiék. Further to the north, the Wise
Formation is fairly well exposed and intensely mined, but
these rocks do not outcrop on National Forest property.

The geology of the Wise Quadrangle is similar to the
Keokee Quadrang]e with poorly exposed, steeply dipping
Lee and Norton Formation rocks on the northern 1imb of
the Powell Valley anticline. Eby (1923) located isolated

exposures of coal in the Lee and Norton formations, but

no attempt has been made to draw outcrop lines or correlate

the coals. Two coal exposures were found on the southern

part of the quadrangle and are included on the map.
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On the East Stone Gap, Fort Blackmore and Dungannon
quadrangles, the Lee Formation is moderately to steeply
dipping to the south and southeast. The sandstones and
conglomerates form sharp crested, steep sided ridges,
and, as on the Keokee and Wise quadrangles, the
stratigraphic interval between the sandstones is
generally covered. To the south gnd southeast, the Lee
Formation has been deformed by the Hunter Valley Fault
into a zone of very steeply dipping to overturned rocks.

There has been some underground mining on Cove

Creek on the East Stone Gap Quadrangle (ESG-571) but this

mine has closed. Several coal outcrops were seen along
road in the quadrangle, but most coal data is from Eby
(1923) in the Stock Creek and Shupe Branch‘drainages.
Most of the coal thickness data on the Fort Blackmore
and Dungannon quadrangTes is from Eby (1923). Becéuse
of the poor exposure of the coal interval and the widely
scattered coal thickness data, these coals have not been

correlated and croplines have not been drawn.
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ROCK CHARACTERISTICS
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Age

Name

Character

Approximate
‘thickness

in feet

PENNSYLVANIAN

Wise Formation

Siltstone, shale, sandstone and inter-

' bedded coal beds near top and bottom.

Siltstones and shales are olive gray to

~dark gray, in part black and carbonac-
' eous, sandy, micaceous and calcareous.

Composing 1/3 of the formation, sand-

. stones are light to dark gray, very

fine- to medium-grained, poorly to mod-

i erally well-sorted, thin- to massive- .
- bedded, in part cross-bedded, general-

1y Tenticular, silty, feldspathic,
micaceous, scattered shale pebbles,
moderately quartzose, 50-60% quartz,
also containing two units of Timestone
with calcareous shale and siltstone.

" In Wise County the formation is 2,300
' feet thick, thinning to the northeast

with average thickness of 190 feet.

190-2,300

Gladeville
Sandstone

Sandstone, white, fine- to coarse-

grained, massive bedded, in part cross-}
. bedded, quartzose, resistant, in part

conglomeratic, grades to fine-grained,
feldspathic, micaceous sandstone that
is nonresistant and absent, in places.

0-50

. Norton Formation

" Siltstone, shale, sandstone, coal and
. underclay. Siltstones and shales are
light to dark gray, sandy, even to rip-|
¢ pled laminated bedding, weathers platy |
‘ to blocky, partly carbonaceous, mica-
i ceous, abundant ironstone concretions
( and bands, with plant fossils. Sand-
i stones are 1light to dark gray, impure,
- very fine- to medium-grained, poor to

moderately well-sorted, thin- to thick-

- bedded, in part cross-bedded near top
- of unit, rarely rippled marked, weakly
: cemented, moderately consolidated,

argillaceous, feldspathic, micaceous,

~moderately quartzose near base, 50-60%

. quartz. Thickness increases towards

" the northeast and averages between
1,300 to 1,500 feet.

1,300-1,500

Lee Formation

| Sandstone, siltstone, shale and coal.

Sandstones are white to light gray,
very fine- to coarse-grained, well to
poorly sorted, thin- to thick-bedded,
in part cross-bedded, quartzose, in
places micaceous and feldspathic,
friable, porous, silty, weakly cement-
ed, moderately consolidated, carbon-
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Age

Name

Character

Approximate
‘thickness

in feet

PENNSYLVANIAN -

Lee Formation(cont.)

aceous with massive coarse conglomerate

- at base and two other massive conglom-
~eratic sandstones above. Upper conglo-

meratic sandstone, the Bee Rock, is
white to light gray, fine- to.coarse-

- grained, fair sorted, subangular to

subrounded, medium to thick bedded, in
part cross-bedded, silica cemented,

strongly consolidated, in part friable,
. porous, quartzose, partly conglomeratic
' well rounded quartz pebbles, massive

form prominent cliffs, greater than 90%
quartz, mica is rare, separated by

siltstones, shales and thin-bedded sand-
stones with several thin beds of shear-

- ed coal. Siltstones and shales are
- olive to dark gray, partly carbonaceous,

micaceous, silty to sandy, even to rip-
ple Taminated. Formation thins to the
west and northwest measuring 1,800 feet

at Little Stone Gap, Virginia.

1,800

MISSISSIPPIAN

Bluestone Formation

Siltstone, sandstone, shale with minor

beds of coal and argillaceous limestonel

Formation thins to the southwest ob-
taining its maximum thickness of 830

feet in Tazewell County.

830

Princeton Sandstone

" Sandstone, polymictic conglomerate or

coarse conglomeratic subgraywacke with
lenticular beds of shales, siltstones

and rarely limestones. Formation thins]

to the southwest with maximum thickness
of 60 feet in Tazewell County.

60

Hinton Formation

' Shale, siltstone, minor sandstone,

. Timestone and coal. Formation is 1,317
- feet thick in Tazewell County. The

. Stony Gap Member consist of sandstones
and shales, although Targely sandstone. |

1,317

Bluefield Formation

Shale, siltstone, sandstone and 1ime-
stone. Upper section of unit is carb-
onaceous with thin coal beds. Forma-

. tion increases in thickness to the east

measuring 300 feet at Cumberland Gap
and 1,217 feet in Tazewell County.

300-1,217

Greenbrier Limestone

Limestone,cryptocrystalline to medium
crystalline, oolitic in upper and basal
sections with chert near base. Few beds
of dolomitic Timestone in Lower Section.
Formation measures 266 feet at Cumber-
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Approximate
‘thickness
Age Name Character in feet

Greenbrier Limestone |1and Gap and 3,000 feet in the Greendald
(cont.) 'syncline faulted belt. 266-3,000

Maccrady Formation 'Siltstone, shale, minor amounts of sand-
' stone, very fine crystalline dolomitic
limestone and thin coal beds. Silt-
stones and shales are red, grayish red
'with minor greenish gray mottling,
‘interbedded with thin bedded, medijum
‘gray sandstones that are fine- to
coarse-grained, feldspathic and/or
micaceous, quartzose, in part cross-
bedded and in part a coarse-grained con-
glomeratic, quartzose sandstone to a
.sandy quartz pebble conglomerate. Max-
- imum thickness measured 1,000 feet

which thins to the southwest and absent
at Cumberland Gap. 1,000

Price Formation Siltstone, shale, sandstone, coal and
‘minor limestone. Siltstones and shales
are light gray to greenish gray, local-
ly grayish red, platy, well layered, '
feldspathic and/or micaceous, some clay
ball conglomerates. Upper.mottled
‘maroon and green shales are underlain
by interbedded dark gray to black shal-
,es and coals which are underlain by non-
marine quartzose sandstones, sandstones
~are light gray to brownish gray, very
~fine- to coarse-grained, quartzose,
"thick-bedded, in part cross-bedded,

. feldspathic and/or micaceous, in Valley
.fields the sandstone can contain well
‘rounded quartz pebbles and glauconite
beds. Basal section is dominantly
'marine interbedded sandstones and silt-
stones. Sandstones are medium gray,

' fine- to medium-grained, plately and in |
part cross-bedded. Thickness of form-
ation increases to the northeast mea-
-suring 300 feet at Cumberland Gap and
1,700 to 1,800 feet at the type local-
ity. The basal Cloyd Member is in part
quartz pebble conglomerates, white to

' 1ight gray, milky quartz pebbles and
scattered rock fragments in a siliceous
cement, well rounded pebbles, fair sort-
ed, massive bedded, interbedded and .
laterally gradational into a quartzite ,
with thick-bedded, well-rounded, well-
sorted quartz grains and silica cemen-
ted. The Cloyd thins to the southwest
with maximum thickness of 95 feet on

crest of Little Walker Mountain in

MISSISSIPPIAN
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Name

Character

Approximate
thickness
in feet

Price Fm.(cont.)

Pulaski County;

300-1,800

DEVONIAN

Chattanooga Shale

Shale and siltstone. Black, few beds”
of medium gray siltstone, even bedded,
laminated, fissile, slightly carbon-
aceous, slickensided, chevron folds
near major overthrust fault. Thickness
increases from 100 feet northeastward
from Cumberland Gap to 1,730 feet.

100-1,730

Chemung Formation

Interbedded sandstone, mudstone and
minor thin bedded, quartz pebble con-
glomerates. Sandstones are tan, light
gray to greenish gray, fine-grained,
slightly calcareous, resistant, fos-
siliferous, maximum thickness of 710
feet.

710

“N11dcétha11ey

Sandstone

Fine- to coarse-grained, calcareous.

50

¢
SILURLAN

~ Hancock

Limestone/Dolomite

Cryptocrystalline to very fine crys-
talline with sandstone locally at
base.

150-200

Rose Hi1l Formation

Shale, siltstone and sandstone with
several workable hematite iron ore
beds.

407

DRDOV I~
CIAN

Beekmantown
Formation

Dolomite, Timestone and minor sandsto-
ne. Sparsely fossiliferous with light
to dark chert in north.

1,500

CAMBRIAN

Copper Ridge
Formation

Sandy laminated dolomite, massive
dolomite and sandstone. Maximum
thickness in Valley Field measures
1,2000 feet. : ‘

1,200

Elbrook Formation

Dolomite with sandstone lenses. Maxi-
mum thickness in Valley measures
1,500 feet.

-l ,500

Honaker Formation

Dolomite, 1imestone and sandstone.
Formation measures 800 feet in the
Valley field.

800
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‘NATIONAL COAL RESOURCES DATA SYSTKM (NCRDS)

U.S. Geologlical Survay
USTRAT hata Base

STRATLGRAPHIC SEQUENCE (STRAT) FORM HMANUAL -
Guide for entering Stratigraphic data Into NCRDS

This manual provides guidelines, suggestions, and procedures for
completing the STRAT forms. Any interested in contribatlng Jdata teo NCRDS
should first contact the NCRDS program manager in Restnn.  Questions on

Cfilling iu rforws shonld be directed to NCRUS personnel [n Reston and

Denver.

INTRODUCTION
The stratigraphic sequence (STRAT) form and assoclated point-location
.

map allow data to be 1) stored permanently in the STRAT fFiles ol NCRDS,
2) retrieved by any fleld of entry using PACER (datd base stordgc and re-
trieval system), and 3) futeractively used for NCRDS programs, e.g. strip
log plots, drill hole stratigraphle sectlons, statistlcs, contourlng,
resource calculation, and ather GARNEY{ (graphic analysis and resource
calculation systew) options.

The stratigraphic section polat location should be marked by "X" on a
mylar topographic map and Ldentifled with a unlgne data point LoD, number
assiyned by the geologlst. This exact same number includfng spaces and

hyphens, must be on the related STRAT form in the "DATA TOLRT 10" ficld.
Fach polat location will he digltized from the ropograplile wap Lo provide

precise latitude and longitude coordlaates that will Lo added to the PAGER

data file. Latitude and Llongitude values glivan 1o a0 eanl e neavest



second must be filled in on the STRAT form if providing a point location
map is not feasible.
Completion of most of the heading area and thosce columns marked(*) on

the form is mandatory hefore a form will be accepted.

NCRDS abbreviations must be used for all data entry. Not all words

need to be ahbreviated - only those that will be used frequently. The

personnel filling in STRAT foruws should check the NCRDS abbreviation list

before entering data into the appropriate fields. [If a term is not on the

list, but will be used frequently and is longer than 4 characters (oune

computer unit of storage), contact NCRDS personnel., New abbyeviations can

then be distributed to all NCRDS users to maintaln consisgtency of data for

more rapld retrieval., For those with an account on the Multics computer

system the current abbreviations list may be obtalned by typing "listabdb”

on your terminal. )




Sl

name spelling in NCRDS.

SPECIFIC GUIDELINES

NOTE: Information preceding each Data Element indlcates the field length

and the chardcter type of each Data Element and the Data Flement

16(M) = 16 (field length) is maximum number of characters including

spaces, The computer will truncate data at these limits.

M (character type) indicates the type of characters that

may be entered for that fileld: alpha = (A), numeric = (N),

or mixed = (M).

pointid = The spelling of the Data Element used in PACER retrievals,

e.g. Data Polnt Id

I. HEADER INFORMATION

Field length and
Character Type

W PACER field name Data Element
16(30) DATA POINT (D
pointid
L6(H) KRCRA
krcra

polintid.

Descciption/Culdel ines

The system s arbltrary for the geologist and
is Intendad 1o provide a anique identifier
between Lhe stratlgraphic sequence data and

the polat locarion on the map. The Pointid

number must match those used on the point lo
cation map submitted to NCRDS for digitizing.
Use unique {deatiflers Eor all data points
within the same quadrangle.  (Sce *easured
Section write up Uf applicable.)

Known Recoveriable Coal Resource Area as de-
fined by Minerals Management Service. kEnter

appropriare uame g shown on Flgures 1-3.



NOTE:

Discuss your numbering system with NCRDS persounel bhefore filling in

- forms.
1) to avoid duplication with other contributors
2) to facilitate subsequent sorting of records -- t.e., SHOOI-
SHO10, can be sorted l.,..l0 but SHI-SIIO would be sorted
to 1, 10, 2, 3, +...9.
- (aM) CLSA/LEASE # Coal-Lease Study Area for MMS,
. clsa ‘
| (16M) CLSA = coal lease study area
| leaseno
LEASE # = lease number
! (16A) STATE/COUNTY Eanter state name {n full. Enter only one
| State
| (24A) county nane tn full,
ﬂ County
. (20M) GEOLOGIST (Project A four character alpha code for the submitting
| colectr Leader or sub-
; nitter of data. agency precedestthe gubmitter name., Contact
|
| - NCRDS for your code. Submitter's name format:
Code - Last Name Firsg_in{tial Middle initial
e.g., COGS-Stewart J E
(16A) & (24A) COAL PROVINCE/REGION Enter approprilate names as shown 1a figures
coalprv region
4 and 5.
(6N) DATE enter yr/mo/dy:  enter 00 for unknown month or
date ,
day, e.g., 67/04/00., The default will be
January | of the year the data 1s entered into
the system {f left blank.
(1N) CONFIDENTIAL Circle the C Lf the data are company confi-
confid
dential.
-



EXPLANATION

Provinces

Ny SN

Alaska

Eastern

Gulf

Interior

Northern Great Plains
Pacific Coast

Rocky Mountain

(knter n greet pluins on form)

Figure 4 . - Coal provinces of the gontcrminous United States.
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10,

Rhode Island meta-anthracite
Pennsylvaria anthracite
Atlantic coast
Appalachian

Northern

Castern

Western

Southwestern
Mississippi

Texas

Fort Union

Powder River

Black Hills

North Central

Tertiary lake beds

EXPLANATION
Regions

16.
17.
18.
19.
20.
21.
22,
23.
24
25,
26.
27.
28,
29,

Bighorn Basin

Wind River

Hams lork

Uinta

Southwestern Utah
San Juan River
Raton Mesa

Denver

Crecn River

Alaslia Peninsula
Cook Inlet - Susitna
Centrul Alaska
Northern Alaska
Soutlicastern Alaska

Figurc 5. - Coal regions of the conterminouns Unfted States,



(28M) QUAD NAME & SERIES Enter as shown on USGS topographic map sheet,
quad :

. ‘ e.7., houwestead draw sw (7.5').

The possibilitles for series are (7.35'),

(15"), €30"), (I deg), and (2 deg).

(16A) COAL FIELD Eater name (may not always be known).

field ‘

(124) ESTIMATED RANK of Enter anth, blt, subblt, lignite, unknown,
coal

multiple, or no coal. Only the rank names
1lsted above are acceptable. If "multiplé"
is used, enter rank from the above list in
comment 2 column for each coal unit. Enter
"no coal” Lf there I8 no coal in the section.

(7N) SURFACE ELEVATION "surface” equials ground elevation - NOT coal
surfelv

bed surface or Kelly Bushing. Only decimal

feet values are acceptable.
e
(2N) ELVPREC (ELEVATION Use only Ul surface elevation nceds to be
elvprec PRECTS LON) ‘
qualified. qualifiers are listed below:
ENTER CODE ONLY:
Code
01 etm + 10" (etm = estlmated from topographic
map)
02 etm + 20'
03 etm + 50'
04 as reported by driiler
05 adjusted from Kelly Bushing: enter Kelly
Bushing elevation Ln Comment @ field, e.g.
KB 1387, or KB~GL 15 ft.
(Continued)
-



(Cont.)

06 adjusted lrom Kelly Bushing + 5'
o 07 adjusted (rom Kelly Bushing + 10
08 transit neasureanent
09  hand fevel |inn_;.|>;lxr'\z|ne«1f;

1o baromeler meagurement

totthk TOTAL THLCKNESH Enter total thickness of sectlon, core, log,
REPORTED
etes bedag deseolbed, In decimal foet, feet
and 1nches, or Inches.  This figure must
match the sum ol the munbers ia the THICKNESS

column. The computer will check the sum of

the thicknesses against these values.,

(9N) LOCAL STRIKE, DIP Strike and dJdlp dlrections wlll be stored and
locstr & ANGLE

locdip retrieved as the number of degrees between 1
locangl

and 360, clockwise from north: l.e., E = 90°,
- S = 180°, W= 270°, N = 360°, e.g., N 10° W.,
3° SW should be entercd as: 350,260,3.
. APP THK Circle only 1f “"local strike/dip/angle” is
(APPARENT THICKNESS)
entered and bed thlcknesses have not been
corrected to true thickness. If APP THK.1s
clrcled, angle - angle + 100°, 1f circled,
NCRDS will enter angle of dlp plus 100 to
flag.,
(24M) SOURCE Enter primary source of data, e.g., Peabody
source .
Coal Co., e.g. Amax—iLM, USGS of 73-960, or

Hatson & Blumer, [976.

BE CONSISTENT! Check with NCRDS for dlictionary. Drill hole nunbers and ceference page

sumbers should NOT be entered in source. They should be centered in (Commentl) tleld,
-




(3N) DESCRIPTION or LOG User must o lredle one. 1a the gpace rhat follows
enter code o spectifos 2., roadcul, gamma
l,‘)g; enter code o 1:7'11-)\#["\&; 1ist: (dSCplOg

FULT be seon b a0 Ehit e diglt code - all

descrlpiions are preceded, by "17 0 all logs by

T2V eapr ot tap o 107 -’:031 tegt = 2[6.)
I. Description Ll. Log
Code Code
101 roadcut 201 core 19 soll test
02 outcrop 02 drtll hole 70 power line hole
03 underground mine 03 rotary 21 pump hole
04 gurface aine 04 drillers loso 2?7  wventilatlon shaft
05 prospect pit 05 electric 23 pamma & neutron
*06 measured section {(multlple N6 geophysical 24 yoama & density
poirnt locatioas) - 07 pamma (natural; 2% rotary & .core
A-Z top to botton I8 density (yamma- i)
09 neutrun (ac! lva!lon) 300 muleiple:  1f more
*10 measared section {mulriple 10 reslstivity tlian one type of log
point locations) L1 spon. potential ° in verticzal sequence,
A-Z hottom to top 12 sonic llal string of abbrev,
13 lateroiny o fn Comment 1 field.
07 wuine mouth . 14 sefsmic © See also explanation
18 cowmpostte gectl 15 callper for okt Qualifler "L”
6 coal tesr ‘
17 oil and gas it combieation: for
18 water well combination of types

for the entire log
cnter string of abbrev.
v Comment | fleld.-

*See "Measured Section” descri;tlon for details.

~ Supply NCRES with polat location map for
digitiztag 1 1 poiat tacatlon map Ls not

submltied.

latitud _}_,_AT/IiQEJ_.? enter precics calaes a0 latitude and
n/s '

].OIlgtUd ll)'l)_[ Phande 0 0 e oot ent o pecand. Se.e
afw

NCROS manap e 0 0 e g b



(2N) LL/PREC (LATITUDE/ Use only 1t 1at/lony coordinates need to be

llprec LONGITUDE PRECISION)

qualilted. qualitfiers are: ENTER CODE ONLY

Code
0L -+ too’
02 4 oo’
03+ 500"
04 t /4 wmile
05 - 1/2 mile
g6 GT + I/ 7 mil e
Al
4
A



(2N8)
pmerid

PRINCIPAL MIERIDIAN Enter prlacipal mevidian code accordlng to the

Federal Informatlon Processing Standards (FIPS).

See Llist of codes bhelow and figure 6.

Code Principal Meridfan and Base Line
0l lst Priancipal
02 _ 2d Principal
03 3d Principal
04 Ath Principal
05 Sth Principal
06 6th Principal
07 3lack HilLls
08 Boise
09 Chickasaw )
10 Choctaw
L] Cimacron
12 Copper River
13 Falrbhanks
L4 Gila aad Salt Rivsooo
15 Huambo Ldt
1H Huntsville
17 Indian
I3 Loui-siana
19 Michizan
20 Montana Purincipal
21 Mount Diablo .
22 Navajo
23 New Mexico
24 St. Helona
25 St. Stephens
26 Salt Lake
27 San Bernacdino
28 “Seward
29 Tallahassee
30 Uintah Special
3 Ute
32 . . washingtoa
33 Willamette
4 Wind River
35 ' Ohio
36 Great Miami Riven
37 Muskingum River
38 Ohio River
33 Ist Scloto River
50 2ud Seioto River
4 Jrd Sciloto River
o) Fllicott's lLiae
47 Twalve MUTo Squar
h Katecl River
45 Umbtat
ELS) Principal mecidisn ang

hiage Llne unknown
a9 Various principal naevidiang
and base Linoy

9



quartrl-(2A) QUARTERS Enter quarters o right justified position, e.g.

quartr2-(24) Lob dswlnel
Wrquartr3-(2A)

quartré-(2A) PLEASE NOTY SPACING FORTPIESE KNTRIES,

section 9_[:_(_’_1‘1(11\1 Enter section with dectmal points, e.q,
SECTLION: 136, |

twnship TOWHSHTP, RANGE Enter Lownship o range with deecinal points

tns .

range vl 1S and B2 destonator. Oceaslonally an
odd sized unft is encoantered with a fractional
destznation, for example, 16-1/2 which is
entered into the system as 1ALS.

rew

(IN)

Jeaqual

(40M)

commentl

TOWNSIIP:  [1.]  [n] RANGE:  |68.25w] -

WEATHERING QUALITY Entar o one of the following numerlic codes:
CODE
Code
Il fresh
2 slightly wealhoered

3 weathered
4 hiyhly veathered
5 bloom
H clinkerod
7 other: eater degeription In Comment |
3 mualtiple:  see also explanation for
Unit Ouallificor "W"
COMMENT | Toclade coapany el 1T hale number, mine name,

nape aumher ot other gqualifiers to items

mentioned above 1t additional {nformation is

aeodad, Additional information on Source should

he eatered hereo Limit ponctaation to commas
between thouyhts, eop. DH H0=1~128, p 147

b

o= 1 H 79,

ALL OF THE ABOVE INFORMATION WILL BE ASSOCTATED WITH BACH DO
THE FOLLOWING UNIT SEQUENCE:S

10



IT. TUNIT INFORMATION

-
Field length and -
Character Type ]
PACER field name Data Element Description/Guidelines
(4M) UNIT NCRDS will enler sequential numbers to identify
unit
aach it within the seention or drill hole.
Maximuwn number of anlts is 200, If nore are
requtred, coatact NCRDS manager, *
NOTE: See writeap on Measured Sectlon.
(44) UNIT QUALTIEFIER To ri(l.’llll'y or hiiphllpht specific information
unitqal
: for the rock anft, enter from one to four
leltters Yrom the Tist below: DO NOT ENTER
COMMAS OR SPALES BETWEEN LETTERS
A
A analysis run on sample
-
B boundary (base or top of group, formation, cte.):  oater Jdetail in Comment2,
e.9., B hs Peansylvanian
C coal thickness for resource caltealatinag it ditterent Than thickness
maasuremenl s enter resoarce thickness In inches in Comment2 column,
a.g., 00238 ia
D Interbedded: Sec Primary Lithology and Litholozy Modisier; enter all
interbedded litholopies In Comment? cobann, oo, D g sh
¥ alevation recornded: onter elevation value in feel or declmal feet in
Comment? and Lndicate base or top of anit, .o, B bs 7387, E top 5342
{tee 4729 = Lop coal elavation Ls 4729 foer)
I floor rock
G gradational
I‘-r

(Cont 1 aued)



" (Unit qualifier codes continuned)

M

incomplete thickuess »

coal burned: therefore nay be no thickaess aeasurement

change 1n log type: indicate In Comment? colamo, e.g. L Lop gamma

estimgted thickness, +

interlaminated: See Primary Lithology and Litholngy Moditler; enter all
interlaminated lithologles in ComTean oluman, e,g. N ss slst sh

roof rock

sample has heen collected

uncertalin - vefers to name of bed

weathering: fndicate in Comment? column with weatheoing code, e g, w 2

extrapolated thickness. Do not use this auit tor coal resoutrce calculatioan.

May be mine map data with elevation but thickness not revealed. Bed may
Al

he X feet below observed marker bed, thevotore ) both elevation and

thicltness are declved. May be uselal for control of (sopach or structure

contour.



thk THECKNESS One of three weasaremcent values to be used
for the entive Tog wmust be circled at the
top of the coluan; (d“&iﬂﬂl fect, feet and
inches, or dIaches), Units must be described
in continnans sequence from ground surface
downward i.e. 0 trom top to bottom.
NOTE: “From™ and "o’ values will be calou-
lutgﬂ and stored.s The PACER retrieval system
will altow 1he nser to display data In any
doesived uarlt ot measurcment,

(16M) FORMATLON Fatl oy Poraat oo e, See NCRDS diztionary..

formatn
IS SN i! o . IIII'I»):,\I_‘I") or o zone aroe entered

‘

Foallow witle ap, wbhe o s,
*(20M) NAME Enter coal bed, marker bed, or other strati-
bed
- grapltie anit e (0 known.  In order to

retrieve data e a ﬁpnctf(c hed for such
nanipolation as Isopaching ov resource
caleulatton, the same name must be entered
For cach anit of that bed including partiogs.

Lxample below:

L3



“(8a)
titch

[

TF the bed

expects that it

unique temporary nane should he enterad.

Al

NCRDS has reserved

(n) lor

200 emp

PRIMARY LTTHOLOGY NCRDS

usea

e I C TR

wlll

LT THOLOGY |
MODLFTER

e L

UNIT|UNIT|THICKN®ESS FORMATTION NAUME, PRIMARY
dectmal fur LTTHOLOGY
ft [n l ‘
| |
4 1 4 e b6 20 | 8
| [ |
1 __A0. i b NR
| !
2 5. N R I U LR A1 S |
3 L 16. ' CANYON coal
r e L Lo (L LR B
4 | 7o L CANYON | osho
5 | 10. | cANYON | coal

Lhe

this

Aabbreviation

[ ancorrelated batt the genloglst

be correlated later,

names LCemp

purpose.

list.

abbreviation (or
s acceptahle
[F there are
o adato,

Fogyrodd

o«

Toromore tian |

Oualificr doscaibed
nri

Whoero

Litholoyy Hoditier,

ot

Tithology.

LETH ase DY

.lhu\/lx

Fov computer entry and storage.,

no data, enter NR (no record, not

aviaflable,

or

i ostratipraphically missing see

Enter appropriate

Only one lithology

corn loss).

., L0 applicadle,



(12M)

W11 thmod

(8M)
color

(8M)
grnsize

(8M)
grnshap

(1M
mineral

(84)
bedding

(1A)
contact

LTTHOLOCY MODTFIER

COLOR

GRAIN §I7E

GRATIN SHAPE

MINERALOGY

REDDING

CONTACT

Mge NCRDS’nhhrwviuilun 'ist for standari
modiflters. No punctuat.Ton allowed. Where
untt Ls stratfgraphically mtssing Insert

0O in Thickness, the name of the missing

unit in Name, the Ithology of the missing

unic fn Primary lLithology, and enter NP

(not "present) In Lithology Modifler, i.e.-

0O cache coal NJ

Gan tateraational standard color abbreviations
preferable. Hse dash (=) instead of slash (/),
e.a., 1OYRT-4A, It GSA abbreviatlions are not
avaitable, vae NCRNS abbreviation list; the
only acceptable 'panetaat lon s a dash (=) or

anmpersand (&),

Wentworth seale preforable,

nuse NCEDS abbreviation list.

usa NCRDS abhreviation [ist.,

use NCRDS abbeeviatton Fist.

enter appropriate letcer code in colunn

for contact ~idh it abowve.

(contimed)



(1A)
fossils

(34)
fjc

(40M)
coment?

— IO w

0

FOSSTLA

sharp

gradatilonal

undulating

Lrvegular
unconformable

slump

other (enter specifles

enlier

0

plant
invertebrate
vertehrate
freshwater
brackish
marine

in Comment 2 colanmn)

appropriate detter code In column,

other (enter specifics (n Comment2 column)

FJC (FRACTURES/JOLNTS/CLEATS)

COMAENT?,

it applicable, onter one or more

of three letter (F, J, and/or C) in the

appropriate column to [ndlicate presence

)

of condition(s) and describe in Comment?2

co Lumn

cf 73

. e the following notation:

865 for face strike N 73° E dip 86° S

cb_ 335 90 far batt strike N 25° W dip 90°

cb 345 42K for butt strike N 15° W dip 42° E
cf = cleat face strike and dip

ch =

cleat bart strike and dip

Measinvements are frow 19 Lo 360° clockwlse

with F

= Yyt s = 1807 W o= 270°, N = 360°

supplemental ITontormatlon Lo any of the eicements

For the descerihed rock anit.  Jse NCRDS

abbreviat ton List Csee pape 2.

Forty characters

Are allowed iachuting spaces; computer will

Lrancate eatry ar 40 characters,  Limit

e——

poneluat ion to comnas berween Fhoughts,

16



abnd
abv ..
abdt .
aluv .
alt ..
amt ..
anal .
ang ..
anhyd

anth ,
ApPPX
arg ..
ark ..
asph
attr .
avail

AV eeoe

bnd ..
bs eee
baux .,

bd ...
bdg ..
bnt ..
bioc .
bitrb
bitn .
bit ..
blkeoo
blky .
bn ...
bny ..
btm ..
bldr .
brch .
brak .
brec .
brt ..
brtl .
brkn .
brn ..
brw e

calc .
e st .
-

canl .
carb

Abbreviations

Abandoned

Above

Abundant

Al luvia
Altered
Amount

Analysis

Angular

L
(-ing)

(-itical)

Anhydrite
Anthracite
Approximately
Argillaceous

Arkose
Asphalt

Attritus

(=-ic¢)
(-ic¢)
(-al)

Available

Average

Band
Rase
Bauxite
Recome

Bed
Redding

(-s,-ed)
(-al)

(=itic)
(-s'-ing)

(-deds-5s)

Bentonite
Pioclastic

Bioturbated

Ritumen

(=-i0n)

Bituminous

Black
Rlocky
Rone
Boney
BRottom
Boulder

(-s) (256mm+)

frachiopod
Brackish

Breccia
Bright
Brittle
Broken
Brown
Burrows

(-ted)

Calcareous

Calcite
Cannel

(-oid)

Carbonaceous

cv e o o0 0 o

cmt

Ch eee
chrt .
clern
cly <.
clst .
cln ..
clt ..
cb e

Cf oo

clus .
Crs oo
coaly
cbbl .
cluv .
col ..
cCom ..
cpct .
CON ..
conch
cner
CiC oo

cndt .
cnsd .
ctc ..
contm
cont .
ctrt .
cnvt .
COQ oo
crl ..
Clecoee
cren .
crnd .
X oeaeaoe
xbd ..
xbdg .
xlLam .
xl see
xln ..
ctfl .
ctg ..
crnk .

cm ® e 00 o0 a

Page 1

Caved
Cement
Centimeter
Channel
Chert (-y)
Clarain
Clay (-ey»,<1/256mm)
Claystone
Clean
Cleat (-s)
Cleat Butt

strike and dip
Cleat Face

strike and dip
Clinker (-ed)
Cluster
Coarse
Coaly
Cobble (64=-256mm)
Colluvial
Color (-ed)
Common
Compact
Concealed
Conchoidal
Concretion (-ary)
Cone-in-cone
Conglomerate
Conodont
Consolidate
Contact
Contaminated
Continuous
Contorted
Convolute
Coquina
Coral
Cream
Crenulated
Crinoid
Cross (as prefix)
Cross-bedded
Cross-bedding
Cross-laminated
Crystal (-s)
Crystalline

Cut and fill
Cutting (-s)
Crinkled

(-ings,-1ings)
(-ed)
{(-s)

(=Lly)

(=-d)



Abbreviations Page 2

=
fOl ececeeecsnesas FOliated
dK ceweesescscses Dark " fM ceecececsccsses FOrmation
deb eceeececsscass. Debris fOSS ceeeeaaceace FOSSil(-iferous)
deCr ..cessssssess. Decrease (-ing) frac ececeessecssessee Fracture (=-ed)
dNS ececcesecsccesss Dense (=-er) frag ceceeeceececess Fragment (-als,-ed)
dtC coeesscceasess Depth to coal freqd eceseceseseess Fregquent
dtr ceeeecssesecess Detritus (-al) frsh teceeaceeaceaas Fresh
d13 ceeecessececcsss Diameter fri ceeceeseaessesa Friable
ddh cceeeecccesees Diamond drill hole fros cececeessssas Frosted
drtyY eceeecessseaes Dirty fS ceeesssscssces FUSAIN
dCNt ceeeececesss Discontinuous fusl ceeeeceeceees Fusulinid

diSM ecceeeceeaseses DisSseminated
dsStd ceeesescsesss Distorted

dStb .cecececceeess Disturbed glOog ceecessecesas Gamma Llog

dol ceecececccecess DOlOmite (-i¢) JStr ceeceeceecessses Gastropod

dWN ceeececsessese DOWN (-ward) gl cecesccecsecesas Glass (-ly)

dr ceecescscecaecasse Drift glauc eceeceeeacsse Glauconite (-ic).
drlg eeeceseaseees PDrilling grdl ceeceecacesss Gradational

dh eceeecessesceasa Drill hole grd ecceceesesceass Grade (-ed,-s)
dUrn ceeceeceaeassas DuUrain GF ecececcesenscses Grain (-ed)

QranN cececsececeaces Granule (2-10 mm)
grvl cceceecsases Gravel (>2mm,-Lly)
th eee 0o 0e00 0000 Earth (-y) gy oo coecosceoceocosae Gray

eeeecesscsscesees E£ASt gYWKe ceceeceecsesse Graywacke
elog eceeceaceecaces Flectric log . Grtr ceecesssseses Grazing trails
€lV teeeessessess Elevation GN ceassecssecsssesa Green
elip ceececeeseses Ellipsoidal grtY ceeceesesssas Gritty
elon ..ececeececeess ElONgate JYP ecessesseaccse OYpSum

€St ceceecsecssces EStimate (-d)
€VAD eceessesssess Fvaporite (-ic)
elip ceecessesess Ellipsoidal hkY ceececeecesceossese Hacky
elon (.ececeeeeeess Flongate hd ecceessecesecess Hard
- AVY coeeecsesasses Heavy
hem ceececeeasssse Hematite (=ic)

fNt ccecoeeccssssse Faint (=Lly) ‘ hOP eeesesecesessss HOrizontal
flt R EEEREEEEEENEE Fault (-ed) hum e o oo ocsceocssse HumuS (-1C)
ft cecescccsccees Feet HC ceeceeecasssaseae Hydrocarbon

feld ceeasescssas Feldspar (-thic)
fé ceeecsssecscsses lron-ferruginous

feSt ceeacessesesss lronstone TGN ceoeessessses Igneous

fld ceececeeceaasas Field imbd eeeseseescess Imbedded

fl eceosososcacsssess FiIll (-ed) IMPFr ceeeecceessss IMpression

f ececseccssncssea Fine (=Lly) iN ceessscsesacsa INch (-es)

fCly eoecescsaseas Fireclay INC eesceasssessss INclined

f1S ceceesesessses Fissile TNCl 2eeeoeascsees INcluded (-sive,-sion)
fLKY eocescsneses Flaky INCP ceeeeeecssess INCrease (=-ing)

flSr eceeceecssecsese Flaser IiNd ceceecsessesas INdurated

£ 1t ceeessesesess Flattened IiNbd ceeceeeesssee INterbedded

rrby cesssssesses Flintclay IiNtlam ceeeesvesoe INterlaminated

flOFr eeeececeseseee Fluorescence INtStl ceeeosesese INterstitial



TNtV eeea
iNnVt ceee
fe eeecsese
fest eoee
irreg ...

JNt cecee

kaOl e eee

laC eceos
lam cecee
lrg ecceee
lchd ...
len ceees
l
l1G eceses
lS ceccce
Limy eoee
IlmNn ceeee
Lin eeoese

lOC eases
" loes ceas
lNg eceoee
lWr ceaee
lstr eeee

'magn LI I I )

MAr eceeces
mrist ...
MAaSS eeae
mtx ......
Mat ececese
MCA eassee
med seecee
MJSP eoee
MbFr eesee
manth ...
meta coeese
m a o ee9 e
m?ﬁt ceese
microfos

\._o....o.

Abbreviations

Interval
Invertebrate
Iron-ferruganous
Ironstone
Irregular

Joints

Koalin (-itic)

Lacustrine
Laminated (-ae)
Larqge (-er)
Leached

Lentil (-cular)
Light (-er)
Lignite (=ic)
Limestone

Limey

Limonite (=ic)
Lineation
Location

Loess

Long

Lower

Lustre

Magnetic

Marine
Marlstone
Massive

Matrix
Matterysmaterial
Measured

Medium
Megaspores
Member
Meta—-anthracite
Metamorphic
Mica (-ceous)
Microfault

mMid e
MM e eees
min ...
MNT ceee
MIS eeee
MXd eecee
mod e.ee
MOt eee-e
mdfl ...
mdst ...
MUSC eee

nr ® o0 00

nr ® o0 00

NOd eeee

np e o o 0 0
Ntbk ...
NUM ...

OCC ecoee

00l eeee
OFNG eee
ODQ e o 00

ovrbrdn
OVlY eee
OlVv ceee
OStr eee

paln ...
pt ® a0 0o

Pt eeee
pnl ...

prly <o
phl ..ee
pbly e
plcy oo
perm ...

Microfossil (=iferous)ptrw ...

Page 3

Middle
Millimeter (-s)
Mineral (-31zed)
Minor

Missing

Mixed

Moderate
Mottled

Mudflow
Mudstone
Muscovite (-itic)

No data

(see No record)
No records,not logged,
no data and :
not available
Nodule (-ar,-s)
North

Not available
(see No record)
Not logged

(see No record)
Not present
Notebook

Numerous

Occasional
Oolite (-ic)
Orange
Opaque
Overburden
Overlying
Olive
Ostrocod

Palynology
Part (-Lly)
Parting
Parting(s) Not Located
in coal bed

Pearly

Pebble (4-64 mm)
Pebbly

Pelecypod

Permeability
Petrified wood



Abbreviations Page &

-
Pl ceeecceccecsess Petroleum (~ferous) SMPl ceeeeececeeceess Sample
PhOS ceeceoesoseass Phosphate (ic) Sd ceeewssscnssee SaNnd
PNK cevecscsesseas Pink SATKk ccececeeasees Sandrock
PiSO ceececesessse Pisolite (-ic) SS eceessssssssecss Sandstone
Pit eeeesoscessss Pitted SdY eceescsssssee Sandy
PlAag ececsceecseaes. Plagioclase SCAt .eeceseeneses SCattered
Plas ceecesseecees Plastic SChSt cececeecnmceses Schist
Pl cececeececaess Plants Strk ceeeceeemsecee Seatrock
PlLtY cceeecsseecsee Platy SEC caecessseccceces Secondary :
Pr seecececceacecsceas POOr (-Lly) SECt .oceecccescee SeCction
POF ccesccescscsss POrous (=sity) S€ed seeceecesaccese Sediment (=s,-ary)
POSS eceescsccesee POSSiIible (~ility) SEl ceecesscecencces Selenite
Pred ceeceescecsseces Predominate (=-Lly) SANth ceceececeecsece Semianthracite
PreS ececessesecssss Preserved (-ation) SEPt .ceeecseessses Septarian
Prim ceeececsesscsee Primary Shft ceeeececeseseaese Shaft
Prob ceeecececcesees Probable (-Lly) Sh ceseecscsesesss Shale
PrOj eeseessesesss Project Shly ceecececewessse Shaly
| PrOM cecoeescsesess Prominent (-Lly) Shrp eceeseceseeees Sharp
PSAO eceecsecceseses Pseudo S1d eecesccccssee Siderite (-ic)
PrPplecceccccececss purple SIl qececeencsaesaes Silica (-eous)
PYP cceeecsecssecess Pyrite (=icr-ized) St cececcsesccnsces Silt
SUSt weseecaseees Siltstone
~ Sty eeeeceacsaeas Silty
| QtZ ceeeeccceaceas Quartz SKS cecececescsesae Slickensided
QtZte .ceeecesses. Quartzite , SL ceececcasncscee Slight (-Lly)
Qt2ZSe .ceeeececeesas Quartzose SILMP ececcecceccee Slump (-ed)
QUAt .ceceececceees Quaternary SML ceceeecccecesese Small
' (use abv form only SM ceeecoscsssssnse SMOOth
in misc and commentsS SPSt ceececesecsoes SOAPStONe
fields SOl ceceececsesee Solution
SFrtd cececeeescsceces SOrted
FNG ceeeesescssss Range (-ing) SO cteeeaececasseee SOuth
Freg eeseesesssees Regular SPhl ceceeeceeesaes Sphalerite
FMD seceeecesseess Remains (-nant) SPh ceceecessecece Spherules
; PPl ceeeseseececes Replaced (-ingr-ment) splnty ceceeseceeece Splintery
rsid ecesessseseas Residual (-uum) StN shpececesasese Stain (-ed,-ing)
TPl ceeeeccseesaes Ripple Strat .eceescsesee Strata (-ified)
rolm eeeeescssses Ripple mark (-s) StPr cecescssscesse Streak (-ed,-s)
Frk eeeeccesecccesses ROCK STri ceescesceescsees Striated
rf{f ececececssssss ROOF StrG cececesecceeces Stringer
Ff Pk ceeeecsecese ROOf RoOCk StPUC ceeceecessoses Structure
P8P ceeesocsssecses ROOmM & Pillar Styl .eesesessess Stylolite
FOOt eceessecsessess ROOt (-ss,-let) ShanNg ecesesesesess Subangular
FNd ceeececoeeseces ROund (-ed) SUDDIt ceeeeeeees Subbituminous
FrUSt eceeceseccessee RUSt (=ede-y) SbhZ ceececesessas Subhorizontal

S " @ © o 8 0 0 0 0 6 0 0 80 Sulfur
SUPrf .eeeeeseesse Surface

w .
SACh ..ceeceeesees Saccharoidal
SED ecececcscseces Salt & Pepper
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teX ecececacsas
thk ceceecoe
thn ceeececsos
thru ceceees
tt ecccecccee
tNG eececcsee
tNSt cececee
tCe weeacccas
tdh eeeecccse
Il caececcccss
trct ceececee
trans eeeecee
trnsl cecees
trNSP ceecee
tub cececces
tuf ceececes
tUrg ceecescee

unconf eeeee
U 0NS ceeee
uMs mat ...
UC ceceescasaes

Ul e o000 oo

Undul eceeceee
UN) eoeesoee
UNKN ceeeccee
UPPr ceceecee

VAr ceececcaee
VCOl ececcss
VFrgt cececes
VFVd ceeecsae
VEG coccsacae
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VPt ceeeeee
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VT cccccccce

Vit o e 00 006 00

VOlC o0 0006 00

H" e ® 0 00 00
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Abbreviations

Tabular
Texture
Thick (-nes
Thin
Throughout
Tight (-Lly)
Tongue
Tonstein
Top of coal
Tough

Trace

Tract
Transitiona
Translucent
Transparent
Tubular
Tuffaceous
Turquoise

s)

elevation

L

Unconformity(-able)

Unconsol ida

Unconsolidated Materia

Underclay
Underlying
Undulates (
Uniform
Unknown
Upper

ted

(lain)

-atory)

Variable (varies)

Varicolored
Variegated
Varved
Vegetation
Vein
Vertebrate
Vertical
Very
Vesicular
Vitrain
Vitreous
Volcanics

Water
Wavy
Waxy
Weak

(-ed)

wthrd
we l L

wht .
w- e @

X LI ]

xbd .
xbdg
xLlam
xl ..
xln .

ylw .

Page 5

Weathered
Well

West
White
With

Cross (as prefix)
Cross-bedded
Cross-bedding
Cross-laminated
Crystal (-s)
Crystalline

Yellow

lone

And ‘
hyphen (not minus sign
decimal pt(not period)
questionable
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