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EXPLANATION

Alluvium: Silt, sand and gravel

Terrace deposit: Rounded pebbles and cobbles in a sandy-clay
matrix

Diabase dike: fine to medium-grained, black diabase

Dry Fork Formation: ss, predominantly gray to browish-gray
sandstone with mr, thin interlayered mudrock with cg, sandy
conglomerate at base

Pegmatite intrusives

Rich Acres Formation: ra, medium to coarse-grained gabbro
and norite
Leatherwood Granite: [w, coarse-grained granite; lg,
leucogneiss

Fork Mountain Formation: fm, garnetiferous mica schist and
fz, biotite gneiss with interlayered fq, ferruginous quartzites
and feq, quartz-epidote fels

Bassett Formation: primarily bg, biotite gneiss overlain by ba,
amphibolite; tts, talc-tremolite schist

Lynchburg Formation: predominantly lysg, biotite schist and
gneiss with interlayers of gm, graphitic metasiltstone; g,
quartzite; m, marble; a, mafic volcanic rock; and cgl, con-
glomerate

Cataclastic rock

KEY
CONTACTS

Exposed or approximate

Covered or inferred

-

intrude the rocks within the Smith River alloch-
thon. These plutonic rocks are of dark gray to
greenish-gray, porphyritic nonfoliated, medium- to
coarse-grained with a subophitic texture. These
intrusive rocks occur as sill-like to elongate irreg-
ular masses that are locally discordant and inter-
sect the regional foliation at a small angle.

Leatherwood Granite

The Leatherwood Granite intrudes the rocks of
the Smith River allochthon as dikes, sills, and
irregular shaped plutons. The granite is light gray,
coarse grained, porphyritic, and generally exhibits
a rapakivi texture. It is composed of quartz, mi-
crocline, plagioclase, biotite, and muscovite. U/Pb
and Rb/Sr whole-rock dates indicate that the Lea-
therwood Granite is Ordovician in age (Rankin,
1975, Odom and Russell, 1975). Leucogneiss, a light
gray segregation banded gneiss, occurs intimately
associated with the Leatherwood Granite.

Pegmatites

A number of small, discordant granitic pegma-
tite dikes and sills intrude the pre-Triassic rocks
of the study area. These pegmatites are directly
on strike to the southwest with pegmatites found
in the Altavista area by Pegau (1932). They range
in length from a few inches to tens of feet. They
are complexly intergrown masses of quartz, pla-
gioclase, microline, and muscovite. A few of the
pegmatites are zoned, and contain quartz cores,
perthitic intermediate zones, and plagioclase-rich
wall zones.

BLUE RIDGE ANTICLINORIUM
Lynchburg Formation

The Lynchburg Formation is composed of a
variety of metasedimentary and metavolcanic
rocks. These include thin discontinuous mafic vol-
canic rocks (amphibole gneiss), quartzites, mar-
bles, graphitic metasiltstones, metagraywackes
(biotite schist and gneiss), and minor conglomer-
ates. The rocks of the Lynchburg Formation are
cut by numerous shear zones which locally repeat
the stratigraphy.

Interlayered biotite schist and gneiss are the
dominant lithologies within the Lynchburg Forma-
tion. The gneissic layers constitute 60 percent of
the unit and are fine to medium grained, light to
dark gray. Biotite schist interlayers contribute 40
percent of the unit and are composed of quartz,
biotite, muscovite, and feldspar. The biotite gneiss
locally contains graded bedding.

Graphitic metasiltstone occurs as discontinuous
lenses and layers within the biotite schist and
gneiss. The graphitic metasiltstone is massive to
thinly laminated and fine grained. Graphite occurs
throughout the metasiltstone as disseminated mate-
rial and as graphite-rich beds.

FAULTS
Bowens Creek Fault

The Bowens Creek fault (Conley and Henika,
1970) bounds the Smith River allochthon along its
northwest side. To the southwest the fault is de-
lineated by a band of phyllitic schist (Conley and
Henika, 1970; Henika, 1971) and has a southeast
dip ranging from 55 degrees to vertical (Conley
and Henika, 1973). Northeast into the study area,
the Bowens Creek fault is subhorizontal resulting
in the formation of erosional reentrants of Blue
Ridge rocks and salients of allochthon rocks as well
as detached klippe of allochthon rocks that lie on
the rocks of Blue Ridge.

A shear cleavage is particularly well developed
on the southeast side of the fault. In the immediate
area of the fault this cleavage is pervasive and
oriented in the subhorizontal plane of the fault.

This fault is well exposed at two localities in
Pittsville quadrangle. The first is a saprolite expo-
sure located approximately 0.1 mile north of the
intersection of State Road 771 and State Road 672
in the northeast part of Pittsville quadrangle. At
this locality garnetiferous sillimanite schist of the
Fork Mountain Formation overlies graphite schist
of the Lynchburg Formation. The second exposure
is located on the east bank of the Pigg River, 0.7
mile due west of the intersection of State-Road 771
and State Road 608. Here sillimanite schist of the
Fork Mountain Formation is thrust over highly
deformed marble of the Lynchburg Formation.

Chatham Fault Zone

The Chatham fault (Meyertons, 1963) bounds the
Smith River allochthon along its southeastern side
and also forms the northern boundary of the Dan-
ville basin. It was originally described as a narrow
feature with movement along a single fault plane
(Meyertons, 1963). However Henika (1977) and
Price and others (1980A, 1980B) describe the fault
as a zone composed of small shears, and fractures
consisting of several intersecting normal faults.
These faults are parallel and have a trend of
approximately N42°E which approximates the
trend of the Danville basin. The general dip of this
zone is 65°SE (Meyertons, 1963). An excellent
exposure of cataclasite and microbreccia is located
in Dry Fork community in the southeast corner
of Chatham quadrangle approximately 0.1 mile (0.2
km) west of the intersection of the Southern Rail-
way and State Road 718.

Minor Faults

In the northwest part of Pittsville quadrangle
the leading edge of the Smith River allochthon is
broken by numerous vertical and high-angle
reverse faults. These faults trend approximately
N35 E and dip steeply to the southeast.

ECONOMIC GEOLOGY
BARITE

Barite has been mined along a northeast trending
zone beginning 0.1 mile south of the intersection
of Virginia Highway 40 and State Road 605 and
extending 1.2 miles northeast of Pittsville. The
barite occurs as fragments, fissure fillings, breccia
matrix, and replacement veins in highly fractured
micaceous quartzites and deformed marble. All of
these barite deposits occur in zones of high angle
faults (Marr, 1979).Barite mining began in the area
in the early 1870’s and ceased by the mid-1930’s
(Watson, 1907). A detailed history and production
figures from these mines can be found in Watson
(1907), Edmundson (1938), Espenshade (1954) and
Brown (1958). The genesis of the barite deposits
is complex. Watson (1907) and Edmundson (1938)
offer conflicting evidence concerning their origin.
Watson (1907) believed these deposits to be replace-
ment bodies in limestone beds. Edmundson (1938)
pointed out the low barium oxide content of both
the marble beds and surrounding rocks as one of
his arguments favoring a hydrothermal origin.
Espenshade (1954) believed that the genesis of these
barite deposits was obscure and that several geo-
logic processes were involved.

Rich Acres Formation

Rocks of the Rich Acres Formation form residual
soil of variable thickness which weathers to a sticky,
plastic clay that has high shrink-swell potential and
slow percolation. Excavations in this unit are sub-
ject to slumping, and foundations may become
unstable during wet periods because of liquefac-
tion. The unit locally contains large spheroidally
weathered boulders that may require heavy
machinery to remove.

Leatherwood Granite

The Leatherwood Granite weathers to sandy
loam that has moderate permeability and low to
moderate shrink-swell potential. Complete denu-
dation of large areas of saprolite will result in
intensive erosional and siltation problems due to
rapid weathering of unit.

Pegmatites

Weathered pegmatites are permeable and would
provide good septic tank drainage. Fresh construc-
tion cuts are moderately stable, but the rock weath-
ers rapidly and is then subject to sloughing. Some
of the larger pegmatites offer minor potential for
mining of feldspar, muscovite, kaolin, and quartz
aggregate.

Lynchburg Formation
Schist and Gneiss

Fine- to medium-grained biotite schist and gneiss
are permeable, moderately well drained, have a
low shrink-swell potential, and a moderate load
bearing capacity. They are suited to the construc-
tion of single and multiple-family housing as well
as small to moderate industrial facilities. Deep cuts
for construction purposes would be relatively stable
as long as care is taken to avoid undercutting the
local foliation and jointing. Total denudation of
vegetation may lead to erosional and siltation prob-
lems because of rapid weathering of unit.

Graphitic Metasiltstone

The fine-grained graphitic metasiltstone occurs
as thin discontinuous lenses and layers within the
Lynchburg schists and gneisses. When weathered
it is moderately permeable, has a low shrink-swell
potential, and high load bearing capacity. Con-
struction cuts would be relatively stable. Use of
this unit for solid and liquid waste disposal is
limited by its restrictive occurrence.

Quartzites

The quartzites are generally resistant to weath-
ering and form topographic highs. This resistance
to weathering makes the unit unsuitable for agri-
culture due to thin soils overlying hard bedrock
and the presence of steep slopes. The unit provides
excellent stability for construction cuts and foun-
dations but would require blasting to be excavated.
Its shallow soil profile and impermeability would
make it unsuitable for either solid or liquid waste
disposal.

Marble

Marble occurs as thin intermittent lenses within
the schist and gneiss unit. This unit has potential
to form solution cavities which pose a high potential
for groundwater pollution.

Amphibole Gneiss

Amphibole gneiss is limited in its occurrence and
weathers to an impermeable, highly plastic clay,
with high shrink-swell characteristics, and fairly
low load-bearing capacity. The amphibole gneiss
is closely jointed and cuts that undermine joint
planes are susceptible to slides and rock falls.
Foundations may settle during wet periods because
of liquefaction of plastic clay. Septic tank drainage
is poor to fair because of the high clay content.

Dry Fork Formation

Conglomerate

FOLDS Quartzite occurs as interlayers within the Lynch- Espenshade states (p. 78), “the barite may be Residuum formed on the conglomerate unit
burg Formation. Many thin discontinuous lenses  hydrothermal in origin, or it, or some other barium forms a thin, stony, sandy loam that has good
«—4—- Antiform: Trace of fold and direction of were not mapped. The quartzites contain calcare-  mjneral, may have been an original sedimentary surface drainage. Steeper slopes require blasting
plunge ous, micaceous, and conglomeratic facies. They  constituent of the limestone and occurred locally for construction because of the proximity of bed-
1087 range from iron-rich quartzites, which probably  jn greater amounts in the southwestern part of the rock to the surface. The conglomerate’ may be
4 L represent recryStaulzed Vqlcanlc cherts, to clean, belt. These barium minerals may have been trans- sheared which increases the potential for rockfalls
«+—%—- Synform: Trace of fold and direction of well-sorted quartzites. Thin conglomeratic zones  ported and deposited as barite veins in marble  or landslides if shear surfaces, joint surfaces, or
pngs contain feldspar and blue quartz clasts. Bluequartz  ypder favorable metamorphic conditions, and bedding planes are undercut.
is common in the rocks of the Blue Ridge anti- locally mixed with minor hydrothermal solutions
55/ €—F3—- Overturned antiform: Trace of fold and clinorium to the west, thus implying a western to form the association with tourmaline or with Sandstone
direction of plunge source area. However, Conley (1981) has observed  pegmatitic solutions to form the few occurrences s il i :
cross-beds in the Lynchburg Foundation that indi-  of barite in pegmatite. As a final step, some trans- . The sandstone in this area is a massive rock, but
cate an additional source area to the southeast. portation and deposition of barium by ground it is extensively jointed. Residuum formed on this
«~f3—- Overturned Synform: Trace of fold and Thin discontinuous interlayers of fine- to cO8rSe-  waters in the residual clay may have taken place  Unit is a thin stony loam that has good surface
direction of plunge grained marbles are common within the biotitte  guring the long weathering process that has drainage. The sandstone is resistant to weathering
4086 11 schist and gneiss of the Lynchburg Formation. affected the region.” and underlies rldg_es with moderate to steep slopes.
i Approximately 90 percent of these marbles are fine Recent work by Skrzyniecki and Nordstrom Cuts for construction purposes are moderately sta-
grained, thinly laminated, and moderately schis-  (1975) has revealed the existence of barite miner- ble if care is taken to avoid undercutting joint
tose. The remaining ten percent are coarsely crys- surfaces or bedding planes. Unit has moderate
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. Exposed or approximate (black); covered

or inferred (gray); U, upthrown; D,
downthrown block; T, overthrust plate; ar-
rows indicate relative direction of move-
ment; 90 indicates vertical fault

SHEAR ZONE
ATTITUDE OF ROCKS

Strike and dip of inclined beds

talline. The marbles contain a schistosity due to
the alignment of abundant micaceous minerals.
Most of the coarsely-crystalline marbles are asso-
ciated with cataclastic zones marked by crushed
and strained vein quartz, and development of per-
vasive shear cleavage. Therefore, some of these
marbles appear to have recrystallized.

Mica schist also occurs as thin lenses and layers
within the Lynchburg Formation. These schists are
fine to medium grained and highly foliated. They
contain muscovite, biotite, quartz, and minor
amounts of graphite and garnet.

Amphibole gneiss occurs as concordant lenses
from a few inches to tens of feet thick. One of these
lenses was mapped in the northwestern corner of
Pittsville quadrangle. This gneiss is light greenish-

alization along lineaments shown by ERTS imag-
ery. These deposits in Shelby County, Alabama are
associated with thrust faults in carbonate rocks.
Also Holland (1967) has demonstrated that barite
solubility increases with temperature and that
precipitation takes places upon cooling. As pre-
viously stated all of the barite deposits in Pittsyl-
vania County are associated with high-angle faults.
These faults formed along the leading edge of the
Smith River allochthon either during or imme-
diately following emplacement of the allochthon.
The association of barite with accessory-tourmaline,
hornblende, biotite, pyrite, and calcite as well as
the silicification and propylitization of the wall rock
within the faults and the presence of unaltered
granitic pegmatites within the fault zone indicate

potential as a source of crushed stone.

Mudrock

Mudrock of the Dry Fork Formation forms a fine
sandy loam soil which increases in clay content to
a plastic clay at 14 to 20 inches in depth. The
mudrock is subject to sliding and sloughing in
construction cuts. The subsoil is relatively imper-
meable and is not well suited for septic tank
drainage. The unit weathers rapidly and freshly
graded slopes require cover to prevent erosion.

Cataclastic Rocks

The microbreccia and cataclasite are structure-

FOLIATION E ! ! L that some hydrothermal activity took place. Also less and are composed of an aphanitic matrix with
gray to dark greenish-gray, fine to medium grained  parite isassociated with manganiferous wad result- ~ unoriented angular porphyroclasts (0.5 mm) of
A and is composed of hornblende, epidote, plagioclase,  ing from the weathering of the marble. As Espen- ~ quartz and feldspar. The cataclasite is commonly
w084 Ay trike and dip of foli and chlorite. The amphibole gneiss may locally  shade (1954) suspected, the barite deposits appear ~ cut by quartz veins. It consists of sheared and
X Vertical foliation contain srpall (0.4t01.2 in.) oymd masses of epidote to have a complex history. The barite was originally broken rocks. Minor fault planes are common.
gnil DI%gI%CIESG Whﬁc}é arfgél;terpget'fd as oray&  deposited in sediments.Upon emplacement of the  Sliding and sloughing may occur in cuts and deep
4 T e ules. Both Espenshade (1954) and Brown ( ) Smith River allochthon the marbles, being  excavations. The units have moderate potential as
describe amygdules in greenstones along §trll§e to extremely incompetent, deformed and the asso- a source of crushed stone.
the northeast. Conley (1981) has plotted titanium,  cjated micaceous quartzites were fractured. The
LINEATION zirconium, and yttrium contents of greenstonesthat  parite was remobilized during this interval of Diabase Dikes
are along strike to the southwest and has deter-  elevated temperature and pressure. Then hydro- Diab .
/ Bearing and plunge of mineral lineation mined that the majority of these rocks plot in the thermally emplaced within these fractures and iabase dikes weather to produce long narrow
. ocean-floor basalt field of Pearce and Cann (1973). 1l fi BITE zones of dense poorly-drained soils, that become
. recrystallized as fissure fillings and replacement ok d Kighlv Blgsti
T veins. Following the emplacement of the remobil- ilc y and highly plastic when wet. The contact
7 ized barite the deposits were subjected to a pro- etween these dikes and the surrounding rocks
— R, MINES AND QUARRIES DANVILLE BASIN longed period of quiescence which resulted in the ?;g;gifoslﬁgi&g":ﬁ%ﬁ;ﬁgﬁfgg?}f‘gg‘;n%x‘i?gatlgns
‘ _ : - slides due
. ' Dry Fork Formation {)(:‘;?szcmn of weathered wad containing nodules of 4 liquefaction during wet periods. Spheroidally
1 Ridgeway (Hematite) The Danville basin is a downfaulted trough that weat}lered boulders, common in the. saprolite, may
2 Dalton (Magnetite) trends northeastward across the southeastern IRON require heavy machinery or blasting to remove.
corner of Chatham quadrangle. In this area the , : ) Some of the wider dikes may have potential as a
. 3 Herter (Magnetite) basin is filled with a sequence of conglomerates, Iron_ deposits composed of either magnetite or source of dimension or facing stone.
0% - . sandstones, siltstones, and mudrocks of Triassic hematite occur in northwestern Pittsylvania . .
) uck (Barite) age. Meyertons (1963) assigned these rocks to the Cou(rilty m1 the no:l'}hwegicfrnﬂclorneé' of Plttsv11}e Terrace Deposits and Alluvium
) Toakesvill : he biiEsEe quadrangle, near _1ttsv1 e. These deposits are 1n . : .
- A 5 Berger (Barite) F?)ikel‘s“‘(glr rgag(‘;;“:’;fé(’:ry suﬁgglr{ngeg(;gl%%?eg I%‘;‘Y graphitic mica schists and quartzites. Magnetite hTerracg deposits are generally.less than five feet
oy | 36°52'30" & Ramisey (Batite : [ : ; also oceurs in association with spinel near thetown  thick which limits their potential as 4 source of
36°52'30 y ( ) mation. The Leakesville Formation was described é o . S sand and 1. Int tte lay 1
4082 . as containing predominantly red and black clays- of Whittles (see emery section). The mining of the d gravel. Intermittent clay layers may
7 Bennet (Barite) tarios, hals. silictanes, mradstomes, and & faweon: Pittsville iron deposits began in the early 1870’s prof 1ice perched water tables which limits their
. ) ) ) ) A and ceased by the early 1900's (Watson, 1907). usefulness for septic tank dr'amage fields. Seepage
8 Parker (Barite) glomerates, whereas the Dry Fork Formation at A around structural foundations may b th,
its type locality in southeastern Chatham quadran- Furcron (1935) abstracted contemporary descrip- result of perched water table Sl
9 Thompson (Barite) Dryden Wright mine gle contains graywackes and arkoses. Both of these tions of the iron deposits and mining operations U p]'d d alluvi dosna: i
assimilated by Thompson mine early units are overlain by a neer formation 3 from Campbell (1882) and Frazer (1883) Espen- 'nconSOI ate alluvial depOSI.tS occur in all
1900’s ! y a younger Iformation, pre hade (1954) divided deposi : major stream valleys. These deposits are generally
viously called the Cedar Forest Formation, contain- 312 e (1954) divided deposits near Lynchburg into i i
X ’ two distinct types: magnetite and specular hema- well drained and easily excavated. However, the
10 Whittles (Emery) ing red shale and conglomerate. Thayer (1977) ; YO T e B . water table is close to the surf d ti
rodofized the Dry Fork E st Snokad tite.The Pittsville area also contains magnetite and . ASMEICE, S EENCAVaLIn
| edefined the Dry Ior ormation to include h ito. F h . erode easily and are subject to slumps and slides
108 000m 11 crushed stone basin-margin conglomerates previously assigned to ematite. Espenshade (1954) felt that the deposits h % Deval £ 15 limited b .
the Cedar Forest Formation and described the Dry near Lynchburg were originally formed as thin vg-enﬂwed.' evzopmen e
Fork as containing sandstone, mudrock and con- accumulations of iron-rich sediments that were 0 li doo_ Ing. lthoug_h thg soil is good for septic
Aoy PROSPECTS glomerate facies. Later Thayer"(1980) removed the  1Bter altered by metamorphic processes. He cites o é'amage, con{,.a i AHIGR £ Suriacs WAl A
conglomerates from the Dry Fork Formation and the oc.((:iurrenc§in arestricted strq,tigraphiq interval A SUBDH o Ty Tesull,
1 Area of numerous prospects (Magnetite referred to them informally as upper and lower 25 €ViCence. tecause the Pittsville deposits occur
and hematite) conglomerate units. This report follows Thayer along strike with the Lynchburg deposits and have REFERENGES
. (1977) and considers the conglomerates and other iméllar.ch_?ra(iltprlstlcs it is believed that they have  Brown, W. R., 1958, Geology and mineral resources
2 Area of numerous prospects (Pegmatite) rocks in this part of the Danville basin to belong ad a similar history. of fcheDLynchburg quadrangle, Virginia: Vir-
& Ame P EEES PR B to the Dry Fork Formation PEGMATITE MINERALS g'nla ivision Mineral Resources Bull. 74, 99
P . , Granite pegmatites are widespread throughout 1962. Mi ; :
/&% PaflsCh -, , 5
& A7 meposibony numberaf roak smpleinn fle Sandstone Facies the study area. A few have been prospected and ginia: \grgingaDaig?Siiﬂd:f ﬁiggfﬁsﬁi&fu}.@;
at the Division of Mineral Resources Sandstone occurs as gray to greenish-gray, poorly ~ one mine is reported (Sterrett, 1923; Brown, 1962). Min. Res. Rept. Report 3, 195 p.
sorted, coarse- to very coarse-grained arkose and ~ The pegmatites consist of coarsely crystalline ’
INTRODUCTION lithie ‘arkose. It is dominantly massive, crudely ~ masses of feldspar, muscovite, and quartz, which ~ Campbell, J. L., 1882, Geology and mineral resour-
(¢ stratified, and is interbedded with subordinate  occur inlenticular lenses that are concordant with ces of the James River Valley, Virginia, U.S.A.:
- 1190000 Pittsville and Chatham quadrangles are located ~ mudrock and conglomerate. It is composed of clasts thetex11st1ng f(t);ll?lflm}- Thesghpegmatltes ag‘e south- New York, G. P. Putnam’s Sons, 119 p.
ENFEET . . . . & : . . 5
in northern Pittsylvania County in the Piedmont  of quartz, potassic feldspar, and plagioclase with east along strike from those reported in the : - g .
of south-central Virginia. They Zontain 112 square  subordinate lithic fragments, micas, and arkosic  Sycamore pegmatite area by Brown (1962) and the Coni)eg;,wié B i98¥,thS tli;tlg%%hw rel_atll-ons}}lps
miles and are bounded by 36°45” and 37°00” north ~ matrix. The grains are cemented by authigenic Altavista area by Pegau (1932). Sterrett (1923) and thn éoc'tshoR' . l111e hlthge a_ntltchmorlum
latitudes and by 79°22'30” and 79°30” west lon- chlorite and sparry calcite. Minor sedimentary describes the Easly mica mine as being in Pittsyl- westerfl Vriri,l ini “if-r g ac t pnén 1 € Sj’“g"
gitudes. The area is accessible by a network of  structures include: channels, medium and large vania County 3.25 miles 825°W of Chatham. This Marr. J. D :g] i dl% mon‘,tmc I(%n gy, il
=) ?\\}O~ : primary and Secondary roads as well as logglng scale tabular and trough CrOSS'Stratification, thick area .lS now covered by a'_thICk pine forest and the ti I'a’ hi & 1 rt:: anh' ergutls gy kr', ftra_
e“f’/'(f,‘/? \b«p trails. The primary highway is U. S. Highway 29  parallel laminations, and ripple drift cross- location could not be confirmed. Due to the limited B]gue I1)2idc : 3:t}olr}s g “(Iieflrll Iéoc 'tshoR'the
e which runs north-south along the eastern edge of laminations. The sandstones, conglomerates, and size of the pegmatites in this area it is doubtful P W g'V' .y l.nolgl'uyn_ - fM? mll ANEL
%/ / the study area. Virginia Highway 40 bisects Pitts- mudrocks are stacked in sets resembling fining that .there will be any S}gnlflcant commercial pro- o Thll?gl y tl;{lglnla 11V \1?1 ARLaT é_nell‘a Rel?‘qur-
ville quadrangle in an east-west direction, and ~ upward fluvial cycles (Thayer, 1970). duction of pegmatite minerals in the near future. Cor,lférence: np 12nSn U RRac
Virginia Highway 57 bisects Chatham quadrangle . o '
in an east-west direction. The Southern Railway Mudrock Facies EMERY Conley, J. F., and Henika, W. S., 1970, Geology
g}llosely }f)zr%}lllels tc}ile easlt side of U. S. Highway 29 Mudrock is interlayered with sandstone. This Emery consisting of an intergrowth of spinel, ({;_thq Phlllg.otfc Resezévou: quadrangle, Virginia:
Xmg 113 ‘%“9‘ 535@ gs._ s dra . facies consists of thinly-bedded, medium to dark  corundum, and magnetite has been found at several I 1rg52“"26 ivision of Mineral Resources Rept.
& [N o7g th well deve OIt)e en rlt:)cb raltnagi patﬁ"ern n gray mudrock and shale with minor granule and 10ca11131es within the study area. Only two of these b ey el
/ e area in part appears to be structurally con-  [cpiie Tithic arkosic conglomerate. It is typically ~ deposits have had any commercial importance. One ______, 1973, Geology of the Snow Creek, Mar-
trolled by pervasive joint sets and faults, and in ; : : - d itis 1 d ; ER J 2 ’
T e e of warie i aritte o laminated, and contains thin carbonaceous films eposit is located one mile east of Chatham Church tinsville East, Price, and Spray quadrangles
Pa A y . toe rezlh of certain rock units that are ;4 porite. The mudstones are fine grained, and ~ and approximately 0.3 mile north of the intersec- Virginia: Virginia Division of Mineral Resour-
reijl.stgn_u we(al, C‘;'lrltnhg’ R— d are composed chiefly of quartz, potassic feldspar,  tion of Virginia Highway 57 and State Road 605. ces Rept. Inv. 33, 71 p.
lai L ?}“ b 3 kamf q;l‘a Srar.‘fieﬁ.are “ﬁ er-  3nd plagioclase with subordinate amounts of detri- Little remains of this excavation; however, Watson , .
z}zlln p'li‘l}rlnal‘lll y hyhroc. s of the Smith River alloch- tal mica, lithic fragments, and finer-grained arkos- (1923 reports five tons of ore was shipped to Dribus, J. R., 1978, Preliminary study of the ura-
thon. The allochthon is bounded on the northwest- ic matrix. Chatham from this deposit. nium potential of the Dan River basin system,
ern side by the Bowen’s Creek fault, which in th : i ; i ireini
; i 1y v a }111 , which in this The largest deposit of emery is located 1.8 miles North Carolina and Virginia: U. S. Department
?rea isa pw-angle; thrust kalcll tbt e trace of which Conglomerate Facies (2.9 km), due west of Whittles. This deposit has of Energy Rept. EY-76-C-13-1664 26 p.
)l orms a sinuous line marked by re-entrants and . been reclaimed as part of a golf course, and few E . . :
’_ / ol salients. The allochton is bounded on the southeast- The conglomerate facies of the Dry Fork For-  of the original cuts are available for study. The dmundson, R. S., 1938, Barite deposits of Vir-
g & ern side by the Chatham fault, which separates  mation, (Thayer, 1977) crops out along both the  deposit at Whittles was described by Watson (1923 ginia: Virginia Geol. Survey Bull. 53, 85 p.
\ ~ : i rocks of the Smith River allochthon from Triassic northwest and southeast margins of the Danville and 1925) and Friedman (1951 and 1956). The Espenshade, G. S., 1954, Geol d i 1
)| 973 age rocks of the Danville basin. The Chatham fault basin. This conglomerate is light to medium gray, genesis of these deposits is obscure. Watson (1923) deposits’ of the Jaraes Rei(\)re(a)rg?I,{ o kmlﬁgra
i / . is a high angle shear zone that involves several  well indurated, and consists of multicolored clasts  gstated that the emery deposits were developed in Manganese District, Virginia: anén?;e1 Sl}ver
Al intersecting normal faults. The Smith River alloch- set in an arkosic sandstone matrix. The clasts are schist near the granite-schist contact and were of vey Bull. 1008, 155 r MRS B e, SR
i T thon is composed of metasedimentary and meta- rounded to subrounded and consist of quartz, contact metasomatic replacement origin. ) ’ B
AN volcanic rocks which have been intruded by plu-  quartz-feldspar gneiss, augen gneiss, biotite gneiss, Friedman (1956) disagreed with this proposal ~ Frazer, P., Jr., 1883, The iron ores of the middle
é {q\.\ tonic igneous rocks. The metasedimentary rocks  pegmatite, and potassic feldspar. The conglomerate  and postulated that the emery formed in altered James River, Virginia: Am. Inst. Min. Eng.
/A are subdivided into a lower Basset Formation is primarily clast supported and has an unordered gabbro along the granite-gabbro contact and was Trans., vol. 11, p. 201-216.
= composed of biotite gneiss overlain by amphibolite, fabric. Much of the conglomerate along the north-  the result of granitic emanations. Field observation : ‘o
and an upper Fork Mountain Formation consisting  western margin of the basin is extensively sheared,  of better exposed emery occurrences has lead to Friedman, G. M., 1951, The origin of emery deposits
ggrrrg;ct?o zgh;lsa‘?vgngeé)rilotiirfiir Eggciissi)yB(g:b l())f-ot}:;fg silicified, and cut by anastomosing quartz veins. another interpretation. Emery occurs in completely (abs.): Econ. Geol., vol. 46, p. 113.
. il S 11i hi ichisi i j : - — :
granite of the Martinsville igneous complex. The Cataclastic Rocks i‘g(igrgi)skts‘o;cz ?gtif,sﬁf,tef%igﬁsiﬁﬂ?eg‘?ﬂ%ﬁ?ﬂfg T 195% T}fe OH%m of pinel-onigny Cengsis
rocks within the Smith River allochthon have been i i g e i W@ pavhintilan sefonenceten shoss 0 e (e
Microbrecela rial may be associated with the deposit. At Whittles land Complex, New York: New York St. Mus
po’lry}?e{(‘)rmi% and golyme@amqrphosed. the gabbro intrusive is surrounded by a contact Bull. 351, 68 1; . ' .
1‘? g“cf ur% ormation lies on the southeast- The cataclastic rocks are divided into microbrec- metamorphic aureole which consists of an inner ' e
R ern limb of the Blue Ridge anticlinorium and is cia and cataclasite. The microbreccia is hard, sillimanite zone progressing outward into a staur- Furcron, A. S., 1935, James River iron and marble
| 2 exposegr }:n ﬁhe rlllorthwestern corner of the study medium light gray, and composed chiefly of unor- olite zone, a garnet zone, and an outer chloritoid belt, Virginia: Virginia Geol. Survey Bull. 39,
[ B g’(‘)‘:ﬁinantfy gfncbi})):;liieg Sf}fﬁaggﬁ’ gcr?;?slsmisri(:ihfc;:; iented, angular fragments consisting of inter-  zone. The intimate association of intrusive gabbro 124 p.
g K i bl aniing, micaceou;s iy growths of qllllart_z ‘and mlc_roclme and dark fgra)z gnd ri_acr%fstalh.zed sc}:lhls_t indicates that the emery Gooch, E_. 0., 1957, Vermicul.ite:. Virginia Division
2 5 bl > d mafi ! to opaque aphanitic material, and angular frag eposits formed at the time of gabbro intrusion as of Mineral Resources, Virginia Minerals, vol
3 oz m%‘lil es, qua;tmt%s, g«n mafic metavolcanicrocks.  ments of quartz and feldspar ranging in size from  a result of increased temperature and pressure. 3, no. 1, p. 1-5 R P
K o A1e ared has ad a long history of sporadic  (,02to 2 mm (these angular grains form the mortar e
2 mining which began in the 1850’s when iron ore between larger fragments). It is intensively frac- VERMICULITE Henika, W. S., 1971, Geology of the Bassett quad-
was mined and continues with current exploration  tyred; many fractures are filled with light green, Vermiculi : rangle, Virginia: Virginia Division of Mineral
for uranium. The various deposits include: iron microcrystalline chlorite that contains numerous ermiculite was reported in the Toshes- Resources Rept. Inv. 26, 43 p.
minerals, emery, barite, vermiculite, pegmatite 1 £ ; Museville area of northwestern Pittsylvania County
: : small crystals of pyrite that are mostly altered to .
minerals, and uranium. linoritte. by Gooch (1957). The exposures referred to by ., 19717, Geology of the Blairs, Mount Her-
Gooch could not be located. Vermiculite, commonly mon, Danville, and Ringgold quadrangles, Vir-
STRATIGRAPHY Eifaiasile associated with ultramafic intrusions which occur ginia: Virginia Division of Mineral Resources
in hornblende and biotite gneiss of the Bassett Pub. 2, 45 p.
SMITH RIVER ALLOCHTHON The cataclasite is aphanitic and structureless,  Formation, is an alteration product of the ultra- : :
- Bassall: Eormation with angular quartz and feldspar porphyroclasts. ~ mafic rocks.Because most of the deposits are Holland, H. D., 1967, Gangue minerals in hydroth-
i 74 The unit is derived from metamorphic rocks lying  limited in extent, the economic potential for ver- ermal deposits, in Barnes, H. L., ed., Geochem-
The lowest stratigraphic unit in the Smith River ~ along the west boundary of the Danville basin. miculite in this area is low (Gooch 1957). istry of hydrothermal ore deposits: New York,
allochthon is the Bassett Formation. The Bassett Quartz veins up to several feet long and an inch Holt, Rinehart and Winston, p. 382-436.
Fg{}rlpattlgn occuII);e_s ;gvc(elra(,il structlural l(iomes wide commonly cut the unit. URANIUM Marr. J. D.. Jr.. 1979, Barite mineralization asso-
within the area. It is divided into a lower biotite . ! tad with hioh-a
gneiss and an upper amphibolite. The biotite gneiss Diabase Dikes Dribus (1978) reported that uranium-bearing matfd ngh hl(%h-angflehf auslts _a}llorﬁg. iy ’i‘l’rtﬁ'
is light gray, equigranular, faintly banded, and : rocks occur in Triassic strata and associated rocks western boundary of the Smith River alloch-
faintly foliated. It is composed of quartz, plagio- ) Northwest-trending, vertical diabase dikes along the boundaries of the Danville basin. On July thon, 'south-centl_'al, Virginia (abs.): Geol. Soc.
clase, biotite, and potassic feldspar. Biotite oceurs intrude all rock units within the study area. These 22,1982, Marline Uranium Corporation announced America Abs. with Prog. vol. 11, no. 4, p. 188.
as disseminated flakes oriented in the plane of dikes average approximately twenty-five feet in that it had discovered reserves of thirty million Meyertons, C. T., 1963, Triassic formations of the
foliation and as thin segregation bands producing width and some are thousands of feet in length. pounds of uranium oxide (Sweet, 1983). The ura- Danville basin: Virginia Division of Mineral
073 a gneissic banding. Massive biotite gneiss, quartz- One remarkably persistent dike is over eleven miles nium was found about six miles northeast of Cha- Resources Rept. Inv. 6, 65 p.
feldspar layers, and epidote-quartz layers occur long. The diabase is dark gray to black, fine to tham in intimate association with faulted granitic
A47'30" sporadically throughout the unit. Thin, elongate to medium grained and has a subophitic to ophitic ~ rocksalong the northwestside of the Danvillebasin.  Odom, A. L., and Russell, G. S., 1975, The time
pod-shaped, discordant ultramafic bodies occur in texture. It is composed of plagioclase, clinopyrox- of regional metamorphism of the inner Pied-
the biotite gneiss unit in the extreme southwestern ene, olivine, hornblende, epidote, chlorite, and mont, North Carolina and Smith River alloch-
corner of Pittsville quadrangle. magnetite. GEOLOGIC AND ENVIRONMENTAL FAC- thon: Inference from_whole-rock ages: Geol.
Amphipolite and amphibole gneiss occur as con- . . TORS AFFECTING LAND MODIFICATION L e R O Rl
cordant, discontinuous lenses and irregular masses Terrace Deposits and Alluvium UNIT CHARACTERISTICS p. 522-523.
interlayered with the top of the biotite gneiss and Terrace deposits occur as thin remnants of uncon- Pearce,J. A., and Cann, J. R., 1973, Tectonic setting
as persistent bands overlying it. Th? fl_rSt inter- solidated sediments and cover gentle slopes and Bassett Formation of basic volcanic rocks determined using trace
" layering apparently reflects the beginning of an flat-topped hills. These deposits are composed of L element analyses: Earth and Planetary Science
0 ‘;E’;i‘;‘;‘;gg sglsa()f%cth‘i’glri)irl??rrlnd.il\g;c]:srt}?;gttigﬁfn?lfr-' a basal quartz gravel containing rounded to sub- Bassett Amphibolite Letters, vol. 19, no. 2, p. 190-300.
I ys { 1 rounded pebbles and cobbles overlain b trat- iboli : . . e
Lo in composition to continental basalts (Conley, 1981). fisd su &) & s'ltn Th ke rtﬁ’!nk y unsf gﬁ‘t _The Bassett amphibolite weathers to a sticky, Pegau, A. A., 1932, Pegmatite deposits of Virginia:
Fle Gy Th i olibe ia-daek t o Blak led sands and siits. 1he average thickness ol this highly plastie, clay residum which is moderately Virginia Geol. Survey Bull. 33, 123
3 e amphibolite is dark gray to greenish-black, unit is usually a few tens of feet. Alluvial deposits impermeable and has high shrink-swell potential g : y bull. 89, P
/ medium- to coarse-grained, foliated and is com- : : : p . 18 BrN-a e, DRSO
8 2 - underlie floodplains of major streams. The allu-  Excavations made in this unit are relatively stable; ~ Rankin, D. W., 1975, The continental margin of
posed of hornblende and plagioclase with quartz vium is composed of unconsolidated sand and clay however, some slumping may occur duri y eastern North America in th thern A
and epidcte. Locally it contains discontinuous lenses ith sub ded ded cobbl a . Plilg may hocpt guriis B : alophinly o o i 5 s el
p1ad A S d13 with subrounded to rounded cobbles and pebbles. longed wet periods because of liquefaction. Sept lachians, the opening and cl f th to-
of epidosite and irregular, dike-like masses of pyr- : : g P qUEIACUION. DERCL ’ p B o
p TERRUAL; es 0L DY These deposits reach thicknesses of 30 feet along  tank drainage is poor to fair because of high clay atlantic Ocean: American Jour. Sci., vol. 275-
oxene granofels. It is also cut by felsite dikes, the Banister River in southern Chatham content of the B-horizon of the soil A, p. 298-336 ' T
_ pegmatites, and ptygmatically folded bands of feld-  quadrangle. ' =5 )
. spar, .quartz,.and epidote. The amphlbohte.locally Biotite Gneiss Ramsay, J. G., 1967, Folding and fracturing of
y 7L contains ovoid masses composed of plagioclase, STRUCTURE o ) rocks: New York, McGraw-Hill Book Co. (Inter-
epidote, and quartz which resemble amygdules Biotite gneiss weathers to a deep sandy loam, national Series Earth and Planetary Science),
(Conley and Henika, 1970). SMITH RIVER ALLOCHTHON {lts soillis we}lll-drained, moderately permeable and 568 p.
; : as a low shrink-swell potential. The soft loamy -
(o The dominant sructural feaure of the stet s ol s extremely Susceptile fo erosion 1 SIS &, . wnd Rordecom 5 B, D
) : 1- : ; eochemical anomalies associated with barite
i _The Fork Mountain overlies the Bassett Forma- thon is a polydeformed, rootless structure that is denmd el Of vegetation and soil gover. mineralization and ERTS-1derived lineaments
/A tion. The contact is gradatlopal over tens of feet. bounded on the northwest by the Bowens Creek Talc-Tremolite Schist in Alabama: Geol. Soc. America, Abs. with
160000 [S AR The Fork Mountain Formation is divided into a fault, and on the southeast by the Chatham fault. Prog., vol. 7, no. 4, p. 534.
= lower biotite gneiss unit and an upper garnetiferous The allochthon is thrust northwestward over meta- Tale-tremolite schist weathers to a thin viscous , . ;
mica schist. The Fork Mountain Formation also sedimentary rocks of the Lynchburg Formation. clay residum that is impermeable and has a high Sterrett, D. B., 1923, Mica deposits of the United
contains thin lenses of quartz-epidote rock and Aflorﬁg t{llls no}fthwesterrli boundary the thin edge  shrink-swell potential. Excavations made in sap- States: U. 8. Geol. Survey Bull. 740, 341 p.
ferruginous quartzites. of the allochthon is broken by several high-angle rolite of this unit are subject to slumping durin :
hdfbic inst The lower biotite gneiss unit of the Fork Moun- reverse faults. The rocks within the allochthon wet periods. = ThaI);e;rI,l Pﬁieé; 1%3'(1);1 SSitra%gr_aphylf\Iant% gg°1°g1¥ Of
Zarth Flalle tain Formation is a light to dark gray, moderately- display four distinct fold systems. Southeastern Geo?o - v?)?ml,2 ngrl ﬁ"?lma.
foliated, segregation-banded, medium- to coarse Fork Mountain Formation B Ve Sep i :
grained rock composed of alternating quartzo- FOLDS , , ____, 1977, Danville basin, in Henika, W. S.,
feldspathic and dark biotite schist layers. The ¥ teids within the allochthon ate extremel Mica Schist Geology of the Blairs, Mount Hermon, Danville,
biotite schist is light to dark silvery gray, medium atte}luate d isoclines coplanar with regional foliasz These rocks underlie upland areas because they and Ringgold quadrangles, Virginia: Virginia
to coarse grained and consists of intergrown biotite : > : : =8 d domi ; : Division of Mineral Resources Pub. 2, 45 p.
- : . tion, which typically distort S compositional lay- are composed predominantly of muscovite which ’
and muscovite with porphyroblasts of muscovite Sy 5 0 4 y ; ist hemi : : 5 i .
1 , \ uscs ering into “Type 3”, (hook-shaped fold) interference is resistant to chemical weathering. They weather 1980. Danville basin, in Price, Van and
which have grown perpendicular to the foliation. ! 2 withi to a reddish-orange clayey loam that has a moderate y ’ ’ i
- The garnet-mica schist is light silvery gray patterns (Rams?.y,'1967). These folds lie within the 2 ] others, Geology of the Axton and Northeast
: . : : d plane of Fo foliation. Fy folds can be seen along permeability and low to moderate shrink-swell Eden quadrangles, Virginia: Virginia Divisi
medium grained, well foliated, and contains por- °, 2 1, = : : : g gles, ZINi. ¥ ILEHIR LIVISION
4 R Firk Creek tel 1 he potential. Construction cuts are stable except where f
phyroblasts of garnet and cross-grown muscovite oaring Fork Creek, approximately one mile sout : P s s of Mineral Resources Pub. 22, one sheet.
1l 3 tanralite at 1 da.and silli e east of Climax in southeast Pittsville quadrangle. pervasive foliation is undercut. Thin soil containing : v
as }\;v_ehas s 1(1iro ite at lower grade and sillimani Second generation Fo folds are marked by a residual schist blocks hampers, but does not pro- Price, Van and others, 1980, Geology of the Axton
at higher grade metamorphism. rohounced axial plan 21 7 df sl hibit, agriculture endeavors. and Northeast Eden quadrangles, Virginia:
Calc-quartzite lenses and boudins occur through- pronounced axial plane cleavage and form upright Virginia Division of Mi
ont the Thrk Mountain Forration, They are light to overturned isoclines. These folds generally trend L _ irginia Division of Mineral Resources Pub.
i A : . northeast-southwest, and their axial surfaces dip Biotite Gneiss 22, one sheet.
greenish-gray equigranular rocks that have a gran o0 went B fsld o g
o oblastic texture. The calc-quartzites probably — p de ’17181(‘) _wetsh. 2 (t)h 3 atge expos% ?lof,l.g t?ﬁe The gneiss weathers to a deep, sandy loam sap- ~ —, 1980b, Geology of the Whitmell and Bros-
s Ao PP represent original carbonate-rich sandstones. oy 3 lm e northeastern part of Pittsville  pi)ite Soils are well drained, moderately perme- ville quadrangles, Virginia: Virginia Division
790332;6 map from U.S. Geological Survey 1963 Copyright 1984 - B Quartzite containing magnetite or specular qu'%hyaélg " tion folds. Fa. f h able, and have low shrink-swell potential. Soft of Mineral Resources Pub. 21, one sheet.
Pittsville and Chatham quadrangles, 7% Minute Commonwealth of Virginia » hematite occurs as thin, discontinuous lenses and iclgusgr(:lr;erastlz?lrllctﬂres, 3 t,hiorTht etrr:lost €O~ Joamy saprolite is susceptible to heavy erosion. The Sweet P. 1983, Mineral . Virginia Divi
SEfiEs ; SCALE 1:24000 I len beds in both the garnet-mica schist and garnet- TI;I fold p i B Wf \ dn A < Bula dy ?If'ea. unit has adequate drainage for septic tanks. The % Minoral Rra FesONrees; Vgl s vl
1 . T o CROSS SECTION DESIGN: biotite gneiss of the Fork Mountain Formation. The AHIEES OThS arefgl%n <, or()iqn a 'St’ﬂ ou}fan %0 eet.  sandy loam is well suited for agricultural purposes, swlnzog 1niera llesources, Virginia Minerals,
aea 0 e 06 @m0 2000 5000 Guow 7000 FEET , ' 5 g\ rock is light to dark gray to tan, fine-grained and ! S126. 1hese 1D1Cs are CISCErnIb € wicts foli- yecause it can be easily worked and is well drained. Ve osly Tl ol Pl ok
== I = T — ] 1. No vertical exaggeration. 89 MILI 0°56' dense. The content of the rock is v iable bet ation has been bent by these later folds into road. . e s
5 0 1 KILOMETER 2. Subsurface structure interpreted from T7MILS . ! 1s variable between domal structures with intervening synclines. F ] Watson, T. L., 1907, Mineral resources of Virginia:
» e A e — surface measurements. 1 20-45 percent mica and 5-15 percent calcite. Some e S 2 B s 8l Quartzite Lynchburg, Virginia, J. P. Bell Co., 618 p., illus
o P CONTOUR INTERVAL 20 FEET ® < 3. Thickness of terrace deposits and 5.8 o s of these quartzites in the northwest corner of folding is discernible in southwestern Pittsville . : ’ g ’ T
&h g 8 o urenm 7 g NTIONaL. SEODRTIE VERIRAL DATUM OF 1929 R & alluvium diagrammatic. § I § E % Pittsville quadrangle have been mined for mag- quadrangle, where domes of Bassett Formation Both the quartzite and the quartz-epidote fels ., 1923, A contribution to the geology of the
e < 5 aaln @ © 3 o 5 = £ % UTM GRID AND 1978 MAGNETIC NORTH & netite and specular hematite (Watson, 1907). rock have been produced by Fg warping of Fg  lenses are resistant to weathering and form thin Virginia emery deposits: Econ. Geol., vol. 18,
1= g 8 QUADRANGLE LOCATION el g 2 A/ B 5 T s S DECUINATION AT CENTER OF seeT ¢ B structures. sandy saprolites over bedrock. These rocks are no. 1, p. 53-76.
A = 2 ® P @ @ 2 = B g 2 £ Rich Acres Formation F"ﬁ fourth generation folds are large, open, impermeable, therefore poorly drained and have ) o
g2 & &a a ba - feq b 3 & 2 & o northwest trending structures which have warped  low shrink-swell potential. Some exposures show __, 1925, Hoegbomite from Virginia: Amer-

Gabbro and diorite of the Rich Acres Formation  the axial surfaces of both Fg and Fg folds. limited potential for sources of crushed stone. ican Min., vol. 10, no. 1, p. 1-9.
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