
GEOLOGY OF THE GRUNDY QUADRANGLE, VIRGINIA

INTRODUCTION

The Grundy 7.5-minutc quadrangle comprises about60 squarc miles of Buchanan County in ttre southwestsn virginiacoalfields' It is on the tngan Plateau (Outerbridge, 1987) in the Appalact i- prurc"* pf,yslosapt i. provincs. The IrvisaFork which flows northwesnrard across partof the quadrarngle is ni major sream in d;,t;€a"
- . - ft: gotest lopogrryhic relief aqoss the quadrangle is auout 1,480 feet from rhe l-evisa ilrk at tbe western border o rhehighesthillattheeasternbordersouthofwhiteOatgranch. Localreliefisasmuchasl,200feet Theelevationsofhillsnear
the eastenr border range up t9 2,497 feet whereas the higtrer elevations near the western border ue2200 n 2,320 feer Slopes
are steep and valleys are_narrow with only very small ftoodplains locally. Most slopes are covercd by colluvium and landslide
debris (outerbridge, 1979), but some are covered locally iy mine waste.

STRUCTTJRE

The Pennsylvanian rocks and coal beds srike about N 50 o 60 degrees E and dip about 0.5 to z degrees to the northwest
The steepest dips are in the southeastern part of the quadrangle beween an unnamed anricline and Slate Creek. Locally strikes
are at various angles o the regional stnrcfiral trendand dips ae as much as 20 degreas. Coal beds also show local variationsin strike and dip.

TheGrundyquadrangleisafew mileseastof thePine Mountain thrustblock, berweentheLinlepawpaw fault(Noldeand
Mirchell, 1984) to the southwest' ttre BishopBradshaw Creek (Canebrake) fault o rhe east (Mcloughlin, 19g6), and the KeenMountainfaulttothesouth. Mcloughlin(1986,Fig.l)showstireKeenMountainfaultatthesouthernborderofthequadrangle
near the mouth of Dismal Creek. This fault was not found during mapping in rhat area by Nolde and Mtchell (19g4) and has
not been found at the surface during this surdy. observations in unceriround mines by coal company personnel indicate that
the Keen Mountain fault does not extend as far north as Dismal creei rv-vv'..'v' g'sv

IvIany linearnehts have been observed on L-ANDSAT and air phoo imagery of the southwestern virginia coalfields,
includingtheGnrndyquadran_gle(Mclougtrlin,lgS6; andGathrigtrtancuruer,ferbnalcommunication,lggg). A..lineament'qpur"' (LS) is shown by Mcloughlin (1986) extending from nJar the northwest end of the Bishop-Bradshaw Creek fault inwest virginia !o Roseann, virginia, thence along Homi creek and *estwand. Gathright and Miller show a lineament alignedwith,butahalfmileothenorthofMcloughlin'i..LS.;ttreirlineamentistotallywitdnneCrundyquadrangle. 

Noevidence
has been f9u1d to support either lineament being a faulr Underground mine maps show only one place with a..bad top,, that
slopped mining, and that was in a mine just north of Home Creeklaligned with the lineament or c"tt rigt t and Miller. The area
of "bad !op" is also near the creek so facon other than fracturing o; faulting associated with a lineament may be responsible
for the mine roof insability problems. w'vur'

STRATIGRAPIIY

About 1960 feet of sedimentary rocks of the Noron and Wise Formations of pennsylvanian age :!re exposed in the
southeaslern part of ttre mapped area. The exposed section decreases northwestward o less tian 1500 feet in the northern pan
of the quadrangle.

The unexposed l.ower Pennsylvanian section includes the lower few feet of the Norton Formation and the Lee andPocahonas Formations which consist of sandslone, conglomerale or conglomeratic sandsone, siltslone, slrale, and cJ ii" '----,'
Pocahontas Formation, the oldest Pennsylvanian formation, overlies Mississippian-age rocts.

The Lec Formation is as much as 8l I feet thick near the southern border and 65 7 toTgSfeer in thickness near the northernborderMitler, 1974,p,140-l62,andPtarc 1) andismostly well sorted, very-light-grayquartzose sands3onein two thickbodies
thatcontain quartz pebble conglomerate locally, and are interbedded rrin r"ir"t--rb*o of rl**lrh.;;;J;;. Four
thin discontinuous sandstones altsnate with coal bearing siltstone and shale intervals in the middle of the formation. The upperquartzose sandstone of the Lee is 140 to 150 feet below the Tiller coal bed or 80 o 100 feet below Dismal Creek. The Upper
Horsepen coal bed is at the base of the upper sandstone and just above a very thin shale interval. The lower quaraose sandstone
contains conglomerate or conglomeratic sandstone in a zone 20 feet thict in Uon tfre upper and lower part. The lower sandstone
is overlain by the Lower Horsepen coal bed and underlain by rhe pocahonas No. j coal bed; il 6;il;il;;;Pocahontas Formation.
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Drill records (Miller, 1974, p. 140-162, and Plate l) indicate the Pocahontas Formarion is from 228 n 351 feet thick in
the southern halfofthe quadrangle and 96 o 181 feet thick in the northern half.

ECONOMIC GEOLOGY

COAL

Fifteen coal beds, those below the Tiller coal bed, ae below drainage and nventy-five coal beds or coal zones are above
drainage.

ThePocahontas No.3 coal bed, the lowestcoaland theop bed in thePocahontasForm*ion in this area"is 0 o49 irches
in thickness and lies between sea level and 1 85 feet above sea level in the southeastern part of the qpadranglc; to the northwest
it is below sea level or absent It is also absent in ttre norttrern quarter of the quadrangle at ttre heans of Lynn Camp Creek, Elkins
Branch,andUpperMillBranch. Miller(1974,p.4042)discussestheunconformityatthebaseoftheleeFormatibn,theabserrce
ofthePocahonasNo.3coalbed,andstatesthatthePocatrontasFormationisabsentothenorthwest ThedipofthePocahontas
No. 3 is from 0.33 o I degree o the northwest in the southeastern part of the quadrangle where the steepest dips occur. Thin,
less than 2 inches thick, coal beds re in the upper 40 ro 120 feet of the Pocahontas Formation.

Miller(1974,p.4) believedthehcalronas No.3 coalbedobethe mostimportantin Virginiraandperhapsoneof themost
important in the Appalachian coalfields. It is mined in a very deep mine near the southern borderof this qgadrangle ft,om a
shaft on Dismal creek in the vansant quadrangle (Nolde and Mirchell, l9g4); the mine workings extends from the vicinity of
Hobbs Branch southwad to the southern border of the Gnrndy quadrangle.

Fourteen coal beds are benpeen the base of the Lee Formation and the Tiller coal bed. Coal beds in the IJe Formarion
in descending order are: the Upper Horsepen coal bed, 0 to 1? inches in thickness at the base of the upper qgartzarenite; the
Middle Horsepen coal be4 0 !o 2l inches in thickness; the Middle Horsepen Marker coal bed, 0 o 3 inches in thickness about
15 to 20 feet below the Middle Horsepen; the War Creek coal bed, 0 to lg inches in thickness; the Lower Horsep,en rider(?)
coal bed, 0 o 6 inches in thickness about 25 feet below the War Creek; and the Iower Honepen coal bed, 0 o 30 inches in
thickness at the op of or just above the lower quartrarcnite. Three thinner coal beds are present localty in shale beds. The upper
forn coal beds, in the subsurface, are in the Norton Formation and are 0 to 18 inches in thickness.

The Norton and Wise Formations contain medium to high-volatile A bituminous coal. Analyses of twenty-one samples
from six coal beds in the Norton and Wise Formations on an "as received" basis indicale the following: p€rcent volatile matter
n.6@ 33.0, percent fixed carbon 50.9 o 65.1, percent ash 3.1 to 17.8, percent sulfur0.7 !o 1.7, and L22?fi n L4,799Bnrper
pound (Gerry Wilkes, wricen communication, Da,.22,1988). Individual analyses are in the Economic Section's files of the
Virginia Division of Mineral Resources in Charlouesvile, Virginia

Eight or nine of ttre coal beds, or coal zones have been mined by surface and underground methods in this quadrangle.
Probably the most imporant of thesc re the Kennedy, Splash Dam, Norton, Dorchester, Lyons, and Clinnrood coal beds or
coal zones. The Virginia Division of Mineral Resources (DlvIR) is sandardizing the names of the coal beds in southwestern
Virginia and is using names common to Wise County where the present sftdy bgan. lVhere correlation is uncertain tlp name
usedinearlierreportsofHinds(1918)orNoldeandMirchell(1984)areused. Othernamesincommonuseindrisarcaareshown
in parentheses after the nsme prcsently used by DMR

The Tiller coal be4 the lowest coal bed above drainage, (crops out) only along Dismal Creek where it is in highway cuts
at the southern border of the quadrangle. It and the Tiller rider coal bed range from 0 o 12 inches in thickness south of Slatc
Creek.

The Jawbone coal bed is 5 to 35 inches in thickness and 50 o 75 feet above the Tiller coal bed in rhe sourhern part of the
quadrangle.Itisinoneofourbeds;someofwhichpinchoutor,southofNewhouseBranchmergetomakeacoalbed35inches
thick with shale partings I o 2 inches in thictness. The Jawbone rider ccnl bed is 0 o 17 inches in thickness with a parting,
and is 15 o 50 feet above the Jawbone coal bed-

TheRavenlvtarkercoalbed(RavenNo. l)wasfoundinashalesequenceinonedrillholelocatedbeweenGrapevineBranch
and Harper Creek; this interval is commonly sandstone. The coal is in two beds 0 o 5 inches in thickness separated by about
3 feet of shale 130 feet above the Jawbone coal bed. It appears only in the sou&eastern part of the quadrangle.

The Raven No. I coal bed (Raven No. 2, Raven Red Ash, Garden Hole, or Jewell) is 6 to 29 inchcs in thickness and is 100
to 170 feet above the Jawbone coal bed. The Raven No. I to Jawbone interval thins oward the northwesl

The Raven No. I is 0 o 12 fet above a sandsone along Levisa Fork and in the rown of Grundy. Thc Raven No. 2 cml
bed (Raven No. 3) is 1 to 21 inches in thickness and 60 o 90 feet above the Raven No. I coal bed south of Slate Creek and 15
to 40 feet above it in the north-central part of the quadrangle near the heads of Elkins and Upper Mill branches.

The Aily coal bed is 0 to24 inches in thickness and is 60 o 105 feet above the Raven No. 1 coal bed, and 165 o 230 feet



3

above the Jawbone coal bed" It is 19 o 20 inches in thickness and lies 2 O 4 feet below the lv(cClure Sandsone Member of
the Norton Formation near Slate Creek on the eastern side of the quadrangle. Elsewhere it is se,parated 6om fie McClgre by
as much as 20 feet of shale or siltsone. It is less than six inches thick in the southern part of the qiradrangle and is absent soutl
of Newhouse Branch wherc sandsone occupies the horizon in which the Aily normally occurs.

The Kennedy coal bed (Widow Kennedy, Grundy, or Harris) is 8 to 35 inches in thiclness with a gray stuh puting 0.5
o 3 inches in thickness. At the Winson No. 9 mine on Grapevine Branch the Kennedy coal bed is 28 to lb ilrctres in thichless.
Hinds (1918, p. 16l) reported 30 o 34 inches of coal along Grapevine Branch that included an irch of shale ll inches above
the base. At an abandoned Kennedy mine on Lick Branch 34 inches of coal is overlain by l0 inchcs of strale with I inch of
coal at the op. In the southwestem part of the quadrangle the coal is 12 o 26 inches in thicknc.s, and in the north-central prt,
where it is below drainagc, the coal is 23 to 26 inches in thickness. It is 2 to l0 feet above the McClure Sandsnne Member
andabout 165 o205feetabovetheRavenNo. I coalbed. TheKennedycoalbedisabovedrainagefromDi$nalCreektolooney
Creek and has been mfured since tre early 1900s when a mine at Grundy (Hinds, l9l8) supplied the own. It is now mined on
Grapevine Branch in the Winson No. 9 mine. Other underground mines are now abandoned; the largcr ones were south of Slare
Creek particularly in the vicinity of Childress, I{arper Creeks, and Grapevine Branch. The Kennedy rider coal be4 a very
impure,rashy,discontinuonscoal,islocally l0to20feetabovetheKennedycoalbed.Itisexposedinacutattbcfortinl{aryer
Creek"

The Big Fork coal bed (Puncheon Camp?) is 0 o l7 inches in thickness ll0 o 145 feet above the Kennedy coal bed.
The Lower Banner coal bed (Cary) is 0 o 47 inches in thickness and is 145 o 215 feet above the Kenrrcdy coal bed. Hinds

(1918,p. 164)reported4S inchesofcoalonGrapevine Branch,36 ormore incheson therightforkofgarpcrCrectand l8 inches
on the left fork. Recent excavations on the right fork of Ilarper Creek exposed 29 inches of coal On Lower Mill and Elkins
branches it is 2 to 24 inches in thictness. It is absent just north of Stilon Branch in the south-cenral part of ttre quadrangle.
The Lower Banner was mined underground in the southeastern part of the quadrangle, but apparently the mineshave been
abandoned for many years.

The Upper Banner coal bed is 0 to 17 inches in thictness and 175 b nS feet above the Kennedy coal bed. It occurs as
two beds locally in the southeastern part of the qudrangle where each bed is less than 12 inches thick and 6 o 48 inches apag
It is absent from drillhole corcs from Childress Branch o Watkins and Newhouse branches where sandstone underlying the
Splash Dam coal zone is thickest and appean to occupy the Upper Banner interval.

The Splash Dam coal zone consists of two to five beds that mergc locally and range from 0 to 48 inches in drickness. The
zone is 50 feet thick in the southern part of the quadrangle and 5 o 20 feet thick in the northern part It is 20 o 47 feet above
the Upper Banner coal bed. The Splash Dam coal zone contains two main coal beds that are 38 inches and 14 inches thick in
theareajustsouthofSlate CreekandeastoflickBranch. ElsewheresouthofSlateCreekandwestoflrvisaForkthethickest
Splash Dam coal bed is about 39 inches. Near the southwestern comer of the quadrangle 40 to 49 inches of coal is present in
two beds with five partings in a strale and rash sequence 6 te 7 | inches thick. It has been mined underground in several ptaces
north of Slate Creek and in a few places to the south. Active underground mines are along the ributaries norttr of Slate Creek,
LynnCampandHomeqeeks,andl-esterFork" Someundergroundmineworkingsareinthesouthweslernprtofthequadrangle
where as much as 49 inches of coal is being mined but the mine portals are in the l{arman quadrangle to the west 
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mine north of Slate Creek is on Lower Mill Branch where the bed being mined ranges from 19 to 30 inches in thickness.
The llagy coal bed is 0 o 33 inches in thickness, is commonly less than 12 inches thick, and is 105 to 170 feet above the

thickestM in the Splash Dam coal zone. Hinds (1918, p. 187) reported about40 inches of coal with an 8-inch prting within
the llagy at the lowerpart of Enochs Branch but itconains only 33 inches of coal in two beds nearthe mouth of Elkins-Branch,
8 to 18 inches of coal from the head of Looney Crcek wesnvard, 14 inches of coal in nvo beds on the right fork of Sonecoal
Branch, and less than 6 inches of coal south of Newhouse Branch. It is absent south of Three and Twurty Mile Branch, and
north of Home Creek- Thc llagy No. 2 and No. 3 coal beds are 0 o 20 inches and 0 o 4 inches in thickness, respectively. The
Ilagy No.2 coal bed is more widespread than the No. 3 and is 20 ro 45 feet above the llagy cml. Thc lIagy No. 3 coal bed
is present in the southeastern part of the quadrangle and in the northern part of the qgadrangle west of Roseann, Virginia

The Norton coal (Glamorgan, llagy) is 12 o 80 inches in thickness and is a single bed in the southern part of the quadrangle
but is nvo or three beds in the northwestern part with black- o gray-strale partings vp to 27 inches in thiclness. It is 245 to 340
feet above the Splash Dam coal zone's main bed. The Norton No. 2 coal bed is 0 o 36 inches in thickness with one or two thin
partings and the Noron No. 3 coal bed is 0 o 5 inches in thickness with very thin shale partings, locally, north of Home Crpek
The Noron and Norton No. 2 coal beds are 15 o 35 feet apart but commonly 20 o 35 feet aparr The Norton No. 3 coal bed
is 5 to 12 feet above the No. 2. North of Slate Crcek the Noron and Norton No. 2 coal beds have been mined ogether by surface
mining, underground mining, and augering. In many surface mines they have been mined with the overlying Dorchester and
Lyons coal beds. They are currently being mined underground just east of Left Fork of Looney Creek.

The Dorchester coal bed (Blair, Glamorgan, or Eagle) is at the base of the Wise Formation. It is 3 to 70 inches in thickness,
with about 35 inches of coal in two to eleven beds within an interval of up to 15 feet" The Dorchester is interlayered with gray
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to black, carbonaceous-shale prtings and rash up o 2 inches in ttrickness. Locally, trro beds are separated by a "middleman"
of shale that is as much as t I furches thick The Dorchester coal bed is 45 to 90 feet above the Norton coal bed urd about 570
o 730 feet above the Kennedy coql b€d. The Dorchester has been mined extensively north of Slate Crc* by surface, auger,
and underground mining. The largest wderground mines, now abandone4 arc benreen Slate and Lynn Camp creeks, and
Enochs Branch, and near Home Creek" In 1988 an actire mine south of Home Creek was probably working ttris coal bed as
was a mine just north of thc vi[agc of Home Crcek

Tlrc Lyons coal bed (Eagle, Blair) and the Lyons? coal bed (Eagle) are 0 o 89 inches in thickness and l0 ro 85 feet above
the Dorctrcster coal bod" The Lyons occunl as one or nvo beds and commonly conains 35 o 50 furchcs of coal. lVherc therc
is only one bed it locally is as much as 6l inches thick with knife-edge prtings; where there arc trro beds 34 o 89 inches of
coal is prqsent with partings of I o 46 inches in thictness. The Lyons? (Eagle) coal bed is 0 o 52 inches in thickness and is
called Eagle north of Home Creek wtrere it could bc considcred a bed in the overlying Clinnrood coal zone. It is mappcd wittr
the Clintwood norttr of Home Creck where it is within 10 feet of the Clinnpood bed. The Lyons and Lyons? coal beds have
been mined by surface, auger, and undcrgrorurd mining methods in many places. Surface mining of other coal beds has been
primarily in the northwestem and extreme southwestern parts of the quadrangle. A coal bed mined south of Slate Creek and
called the Eagle is probably the Dorchestcr coal bed.

The Clinnrood coal is l0 to 95 feet above the Lyons and Lyons? coal beds and is comprised of one u two coal beds with
nvo shale or sandsone partings locally in the lower bed. The Clinwood contains 72 inches of cml in a 97-irrch-thick section
north of Home Crreek wherc the lower bed contains 63 inches of coal with nro partings and the upper bed is l0 inches thick
above a l9-inch shale bed A Clintwood coal bed exposure in a highwall4OOO feet southeast of Roseann, Virginia is 60 inches
thick" If the Lyons? coal north of Home Creek is included in the Clinnn ood coal zone, the Clinn*'ood would contain as much
asl24inchesofcoalrnarcne23feetttrick Hinds(1918,p.189)reportedthattheCtintwoodwasfoundabout2Ofeetabove
the Eagle (Lyons of this rcpon) in one place.

The Addington coal bed is 0 o 6 inches in thickness and is 15 o 35 feet above the Clinnvood coal bed near the botom
of a thick shale sequence. It is visible in highwalls of the Clinnrood surface mines in the northern part of ttre quadrangle.

The Campbell Creek coal bed" probably the Imboden or Imboden lVfarker coal bed of Wise County, is near the ridge rops
in the northern part of the quadrangle. There may be two beds in this interval but only "blobms" and reclaimed areas werc
observed in 1988. The coal is,140 o 630 feet above the Splash Dam coal zone, and is the opographically and stratigraphically
highestcoal minedinthisquadrangle. Itappearstocorrelatewith ttrelowerEikhorncoalbedinKennrcky(Outerbridge,1963),
less than three miles o the northwest

Younger coal beds may be above the Campbell Creek on the trighest hills north of Home Cre€k. Beds have been found
in that part of the section to ttre norttrwest (outerbridge, 1968; Hinds, 1918, p. 201).

GAS

Nanral gas has been produced in the Gnrndy quadrangle from rocks of Devonian and Mississippian age. Records of
drillholes on file with the Division of Gas and Oil indicate tlnt23 holes have been drilled in this quadrangle since 1948. Ten
werc pro&rcing gas in 1988. The gas production epears o be unrelated !o stnrcure observed at the srfacc.

The drillholes ranged from 2898 rs &53 feet in depth, but most of the gas was produced from the Greenbrier Limesone
of Mississippian age ('Big Lime" of drillers) at depths of 3370 to 3950 feeror t520 o l8l0 feer below sea level and 1650 !o
lT40feetbelowthePocahontasNo.3coalbed. Productioninonewellwas&omthe"Injun"sandstoneintheMccradyFormation
and possibly from the "Injun" and *Big lime" in another well. tvlany holes were drill€d ino Devonian rocks below the
Mississippian but plugged back to the "Big Lirne," shot" and acidized in some cases. One abandoned well had an oil show and
another, a dry hole on the left fork of Upper Mill Branch, had strows of oil and gas in the Lee Formation of Pennsylvanian age.
One hole, now plugged, had shows of gas &om 630 feet to 5620 feet in depth. fvlany holes had shows of gas from 700 o 4000
feet in depth. Initial production from four of the wells that are still in producrion was I 138 to 3052 thousand cubic feet of gas
per day.

CLAY AND SI{ALE

Clayandshalesamplescollectedfrom justsouthofGrundy,Virginiaandtothesouthwcstof thisquadrangleshowpotential
for use as brick, tile, lightweight aggregate, and probably drain tile (Johnson and others, 1966).
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WATERRESOURCES

The Grundy quadrangle is in ttn Big Sandy Riverhsin and has small quantities of surface and groqndwaer. Slopes are
steep and the first ord€r streams arc short with stcep gradients allowing rapid runoff of precipitation. Oqring extenAeO perioOs
of low precipiation the sreams are only a trickle.

Epps (1978) and Scales (1988) have discussed water in the southwest virginia coalfields and Brrchanan Colrty.
hecipitationis3To44inchesayear@pps,1978,p.7)butthelastfewyearshavebroughtbelowaverageprecipiation. Becagse
of thin soil, steep slopes, and relatively impermeable rocks, licle wat€r goes ino the ground in the nrormtains. 66r dre snall
flas along the Irvisa Fork and Slate Creek wherc ground-water recharge rates ar€ higher and wtlere most development occuns
flmding is common and precludes most groundwater developmenL The best aquifers are coal beds, abandoned mines, and
stress-reliefandteconicfracureswithinafcwhundredfeetofthesrface. Tlresress-relieffracuresmaybecloacdbelow
400feetindepthwhere watervolumeandflowisdiminishedandwheretlrewat€rhcomesincreasinglysatine. Thegrotlrdwarcr
is lurd' slightly acidic, saline at grealer depths, and contains iron and other elemen6 as well as hydmgen sulfrde and methane
locally. Ep,ps (1978) discusses ways to vent gases and redrrce undesirable elernene and hcteria ft,om groundwater.

NATTJRAL HAZARDS

This area of st€ep slopes, nanow V-straped valleys, and little flat land has been sculpnred by stneams and modified by
landslidesand rockfalls. Surfaceminingandotherexcavationconributesotheinstabilityofslopeslocally. Ahndonedsurface
mines thathave notbeen reclaimed o the original conlouroffergoodfoundation conditionsbutthey alsocreatcpotential rock
fall or ground slumping conditions from highwalls and spoil areas respectively. Recent mining has been followd ctosely by
reclamation O rcsore the areas o the approximate original connur of steep slopes. The steeper reclaimed areas may still have
potentially unstable slopes. The Division of Mined Land Reclamation monitors reclamation during and after mining o prevent
erosion and forestall landslides. Commercial builders as well as home builden should be made aware of the many colluvial
slopes, old as well as recent landslides, cliffs, and mine highwalls that are potentially unstable. Landslide deposis may become
active landslides after treavy rains if the "toe" or base of a slide deposit is cut by road, surface mine or foundation
Slow-moving earthflows, debris avalanches, and rccldalls damage property, temporarily block ranqporadon rcutes, and can
endanger life. If potentially unstable are,as cannot be avoided, detailed engineering shrdies should be made to identify and
mitigate the slope instability. Outerbridge (1979) strows landslides andrelated feannes in the Gnrndy quadrangle.
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