COMMONWEALTH OF VIRGINIA PREPARED IN COOPERATION WITH THE FLELICATION 26
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UNIT CHARACTERISTICS DEPARTMENT OF CONSERVATION AND ECONOMIC DEVELOPMENT PIEDMONT PLANNING DISTRICT COMMISSION (GM 104A)
WITH DIVISION OF MINERAL RESOURCES AND THE ANDER
78°37'30" COASTAL PLAINS REGIONAL COMMISSION BERSETEALES SUCTRERDLE
GEOLOGIC AND ECONOMIC FACTORS AFFECTING LAND MODIFICATION 37930 : 32730 11950 000 FEET 78°30"
Al 7 - 37°30"
: GEOLOGY OF THE ANDERSONVILLE QUADRANGLE, VIRGINIA
Alluvium: Floodplain deposits, poorly sorted, fv, felsic volcanic rocks, light-yellowish-gray to 9
subrounded to rounded pebbles and cobbles in > white, equigranular rocks of dacitic to rhyo-
a crudely stratified sand and silt matrix: 0-30 < dacitic composition. Rocks are interlayered
feet (0-9 meters) thick. — throughout all units within the Chopawamsic
U%{ Formation. Small phenocrysts of quartz and
E Forms well-drained silty to sandy loam con- 62 feldspar are locally common. The felsic vol-
taining scattered clay lenses. Lowland subject N canic rocks are primarily composed of quartz
< to periodic flooding that discourages con- O S and feldspar with minor amounts of muscovite. By JOhn D' Mal'l', JI'.
E struction; but replenishes soil nutrients. Slopes Bodi £ thi & wibiteh 1 h 1980
) steepened during construction are subject to = Odics 10 JosndOns, WHICH e tolioss Sl
= sloughing and collapse. Unit well-suited for E cha?acterlstlcs similar to those of the biotite
g agriculture and recreational uses. Potential gnelss:
source of sand and gravel. . . .
(e agn, amphibole gneiss, greenish-black to black, . _ . : :
Oﬂ medium-to coarse-grained, poorly to well- STRATIGRAPHY Mountain are similar to those of the Arvonia Formation acceptable test hardness and shrinkage and the material has
= Terrace deposits: Remnant fluvial deposits, Zg:i‘iie‘f’n te"r’l‘;sys:;z 7 t;it‘};’eg'il(’)‘;?t‘eiezng’;pz;b‘gﬁ The Andersonville quadrangle encompasses an area of (Conley and Marr, 1980) and because the basal Arvonia For- potential use in structural clay products.
> '(;gll:(rilgli'dstt;‘(c)lt?;ggosl;:ll(fieiiﬁoabnlgejl;; ir:;?is;?tz seales from one foof {0)3 m) to Wundbeds of approximately 56 square miles (145 square km) in southern mation conta1n§ kyanite and sillimanite at several locations in Three residual clay samples from the central to southern
2:5 siibronrled. white quasis vabbles af bme 0515 feetlthi_ck_. The amphibole gneiss is com- Buckingham, eastern Appomattox and northwestern Prince the Andersonville quadrangle. part of the quadrangle (R-7462, R-7463, and R-7508) were taken
= feet (0-5 meters) thick. L e Bgnlic fh Edward counties in central Virginia within the Piedmont TRIASSIC SYSTEM from the upper part of the Chopawamsic Formation; the rock
E:.I Consists of fine sandy loam with clay or epidote stringer"s are common and are com- physiographic province. The area has been of interest to base- ; : D1aba§e D}kes . type§ below the clays are amphibole gneiss and biotite gneiss.
- gravel subsoil. Rapid percolation of water Z;nlgib(;slseogiézjzi th';zhe rsﬂf;iemml;?ei?z%%ii(r)zn: metal mining groups in recent years. Several abandoned gold bSeveral d;abase dikes ranging in width from a few feet to Testing of these materials indicates 1r_1suff1cient harfiness for
through gravel layers overlying impermeable tomg;e Ld b e (t)‘onite & mines and significant reserves of kyanite are located within a 0}1t 220 feet (67 m) cut through the metamorphic and structural clay products. These materials may be suitable for
clay lenses poses possibility of seepage in deep & . sedimentary rocks of the area. Some of these dikes were other uses, such as fill material i 3 i

i / ok fig ) 2 i the area. ¥ | erial. Testing of a sample of residual
construction cuts. entle topography an Rock is moderately resistant to weathering and traced for several miles. Th isti 2 i
loamy soils give unit high potential for agri- iRl St sl e PRECAMBRIAN OR LOWER PALEOZOIC ROCKS e da : iles T.ley characteristically Weather. toa clay (R 172?) cc‘)llect'ed .ab(‘)ut 1.3 miles (2. km) soutthest of
wiltieal HAFHORES. ve dlishrorande Elives soiL b OYERNES & STk, Candler Formation red sticky and clayey soi marked by rounded exfohate‘d Andersonville likewise 1n‘dlcated no pot'entlal commercial use,

iniperiEsble sapralite. When web, the sails The oldest rocks within the Andersonville quadrangle are a boulders. These dikes clearly postdate all known tectonic but the clay may be suitable for various uses locally. The
~ form a sticky, highly plastic mud. The rock is : : R : events and are considered to riassic or sli i i 1 i
Diabase dikes: Dark-gray to black, fine-to impermeable, except in the many places where sequence of schists and phyllites with interlayered micaceous sid be Triassic or slightly younger in floodplain of the Appomattox River was explored for clay
medium-grained diabase with ophitic texture. it is abundantly jointed. The joints promote quartzites that belong to the Candler Formation. Brown (1951) age. materials, but no good exposures of clay were found.
g’e}‘;thefg ”to a d;l”'k"ri edl; cllgy‘mh saprolite. seepage and, therefore, inhibit use of the unit originally named this unit the Candler phyllite and schist and QUATERNARY SYSTEM KYANITE
pheroidally weathered boulders are common for septic tank drainage and solid and liquid - Terrace deposits of unconsolidated gravels and cobbles in a Woods Mountain is largely composed of k i i
: : : nite-
in many places. waste disposal. Construction cuts are stable later changed the name to the Candler Formation (Bro‘ivn’ sand, silt ng 1 tri 1 . t of the drai : . ey P . it bearlng
when dry but become unstable when wet. 1953). In the northwestern part of the Andersonville and, a clay n?a rix are along most o € dralnage quartzite. Kyanite makes up 7.8 to 26.1 weight percent of the
9] Lq{lg aiir:‘o;)v zones tofkdense(,i phooll;lly-drzliined Soils are acid and require lime and fertiliizer. quadrangle, the Candler Formation grades into the overlying systems; these deposits are generally less than 10 feet (3 m) rock (Espenshade and Potter, 1960, p. 49). There are low ledges
T soils, a ecome sti i ti . 5 ; . i it i : . : .
o e at Sﬁig B(Iiil?:s. l'f%hey cgr?tsa(lzi T —— Chopawamsic Formation. Conley and Johnson (1975) noted this thick. Thg few such deposits in upland' areas may represent an of kyanite-bearing quartzite on the Carwile property about 3
< between these dikes and the surrounding rocks grained, dark-reddish-gray, massive to well- conformable relationship on strike to the northeast in the Old?r drainage syst'em. Alluvial depos_lts bklnket floodplains of miles (4.8 km) east of Woods Mountain.
ln_: pr9(;nﬁes a piﬁhwzy lfforlwévater sigpﬁge_ Sphe- banded, persistent to discontinuous lenses oc- Columbia 15-minute quadrangle. The change from Candler major stream drainages. The alluvium is composed of un- CONSTRUCTION MATERIALS
roidally weathered boulders, which are com- cur with the mafic volcanic rocks of the : : : : : consolidated sand and silt with subroun to roun . o
mon in the saprolite, require heavy machinery Chopawamsic Forrr{ation. Magnetite andfspec- phyllites to Chopawamsic metay()lcamc rocks is gradatlona'l’ and pebbles. These deposits reach thi kded f%odfedtc((;)bbl)es There are no active rock quarries in the area; nor are there
or blasting to remove. The combination of ular hematite are inferlayered with quartz to and the contact between them is drawn where metavolcanic pesbics. CNese 0epoNs Lenill LRICKIoR0eR 0 eel-te sand and gravel operations. A sample (approximately 100
sticky muds and spheroidal boulders narrows produce banding. Ferruginous quartzites in r ome predominate over phyllite . .
the uses of this unit. Some of the wider dikes many places are associated with weathered pisileen LR el . STRUCTURE p?undS) 6t weathered grguhibole gr,lelss (R-7528) from a 15-foot-
may have potentia] as a source of dimension massive sulﬁde (gossan) zones. g, gossan zones, Greenstone VOlcaI‘[]c ROCk Th k f th h 1 d f t l h ¢ hlgh (5 m) eXpOSUI‘e Off the north Slde Of State Road 636 about
or facing stone. dark-brownish wad composed primarily of mag- The upper part of the Candler contains greenstones Th e S(;) ef}ll“e? t;lvele;coinp el){( ﬁ R iiona 18 fory. 0.2 mile (0.3 km) by road west of the intersection with State
netite and hematite. (metamorphosed mafic voleanic rock). Ern (1968) moted these ereir(‘)?istsoffwfl 1?1?1(1:(3 Fa fol; OWhgshroc S avs uhrfc farg(l)‘nelo_ur Road 608 was tested by the Virginia Department of Highways
Arvonia Formation: Oap, porphyroblastic Rocks are resistant to weathering and tend to rocks in the Buckingham 15-minute quadrangle, the area Er folial fol(;) ng.th "ﬂ lj flcth oicur asFlgf 1dlsoc s IE' and Transportation; results follow:
ErEnEEHEEn BElis, | BRANRIY W i R e e e e it e immediately north of the Andersonville quadrangle, and e L R . o
. ; : : y e qua gle, a s . o
T green, medium-to coarse-grained metasiltstones shallow, stony soils. Septic tank drainage is Smith. Miliei and Gresnburs (1964 maveed th Tock s served within the rocks of the Candler and Chopawamsic — WAL & ot B
and metaclaystones; crinkle-folded and well- poor because the rock is generally impermeable. ’ p B WS e RLSE formations and not in the rocks of the overlying Arvonia < _ _ ) . i h
foliated; occupies folded cores of isoclinal Construction cuts are generally stable; blasting metabasalt. This greenstone is lithically distinct from the F i Pavlides (1973) d Shad sl TSl Sample GraviLy Grading;  Abrasion.oss Abgorption Ligss
syn;:lines. ;.I‘he intersection of two cleavage ;ﬁ?ts;ntli):l T:}g‘;‘ézedf foih ge‘;lp_‘;l{n gCUtSf- Some voleanic rocks within the Chopawamsic Formation, and the b:;m:erllo’?};e (?}‘1,01 -~ - escr;. =0 4 dsir;n aQr reta 10;5 tlp R7528 e A BLY L3 65.3
" surfaces at slight angles to the pervasive folia- ; o ning ol massive ionshi ; o w pawamsic Iormation an € QWuantico Slate, , ; oes ; .
tion produces distinctive crinkle folds. Graph- S“lféde ores (gossan) associated with these CEREY ,: e tioudlig AL O g eenstone Grmble Sl IS which is a younger formation, in northern Virginia. Physical test data for rock r‘l‘naten.al from additional sites in
ite is disseminated throughout rock. e uncertain. Ch i F i F, folds occur as tight, isoclinal, refolded synclines and Buckingham County are in "Physical Test Results of the
. , . . . ) opawamsic Formation e % . . ireini i i » (Virgini
Arvonia Formation rocks are confined to cores tts, pale-to dark-greenish-gray, inequigranular Conf bl 1 P d interl d with Candl broader, more open anticlines. The tight synclinal folds contain Virginia nghwa}.’ Statewide Aggregate Survey (Vlrgll.lla
of synclines. The unit is moderately resistant tale-tremolite schist as irregular sill-like bodies OP or:ma ¥ OvErtylig _an 1 e? ayere. wit analer pelitic schists and quartzites of the Arvonia Formation in their Department of Highways and Transportation, 1954). A mica
to erosion and underlies upland areas. The occur in the amphibole gneiss. The compo- phyllite is the Chopawamsic Formation, which is named for i < icli schist (?) prospect near Arcanum tested for grade A material
schist weathers to a thin ocherous soil over- sitions of the schist range from talc-tremolite to exposures along Chopawamsic Creek in northern Virginia by cores; intervening anticlines are cored by rocks of the had brasion 1 f 61.9 - thi ial i
lying moderately permeable saprolite. Septic actinolite-chlorite. The schists are moderately Southwick Reed aid N ( h : : Chopawamsic Formation. The F, fold event imposed a per- ad an abrasion loss o £ peljcent, this materla' is not
tank drainage should be adequate for low-to resistant and, where they are large enough, ou WILK, ee_ an_ lxo.n 1971). It as been traced lnto Vasive foliation on the rocks ThlS foliation is disru ted Where Sultable fOI‘ grade A stone (Vlrglnla Department’ Of nghways
moderate-density housing. The schist contains tend to form small knobs and ridges. north-central Virginia by Higgins and others (1973), Pavlides o . . p d T ) 1954). An ab d : .

d e ty ) an ransportation, 1954). An abandoned quarry in granite
sulfides in sufficient quantity to locally affect i . and others (1974), and Conley and Johnson (1975). The it is bent by F, folding. The F, folds generally trend northeast- fe . :
the potability of groundwater. The schist has a Rock is in elongate, pod-shaped bodies that Ch ’ ’ tended i e y southwest and are overturned to the northwest. gneiss located about 2.5 miles (4 km) south of the Andersonville
pervasive foliation that can act as a slip-surface weather to a heavy, sticky soil overlying dense, opawamsic was extended into central Virginia by Conley . folds, which ate fers oneh and wnrieht thas the F. Told quadrangle was formerly operated for roadstone.
whivh requires @eep construction ats bo be impermeable saprolite that forms a thick, vis- (1978) and Conley and Marr (1979). In the Andersonville 8 ! : p e : i Triassic age diabase, a tough, greenish-black rock, occurs in
buttressed or slopes at such sites to be dug at cous mud when wet. Septic tank drainage is quadrangle the Chopawamsic Formation consists of two units can only be recognized where F, folds are bent around the ; : ? ? g
the angle of pervasive foliation. The soils are poor and the potential for solid waste disposal i . ' . noses of F, folds. F, folds are the largest scale folds in the area thin, elongate dikes that are probably too narrow to quarry.

; - e : is low. Construction cuts in the unit generally The lower unit is a sequence of metavolcanic rocks of felsic to y o i : Sand for ice- 1
generally acid and require lime for agricultural v 5 Two F. fold T th terl and for ice-control on roadways was produced south of
u require blasting and tend to be unstable. Some int diat iti Th k ; wo I, tolds, open, gentle lolds trending northwesterly, are : . o1ys
purposes. > t 1 > 1 intermedilate compositions. ese rocks grade upward into ; : And 11 bably 1 he floodpl f the Will
petential exisheder quanylnd dimiension Mo, predominantly felsic and mafic rocks. In several traverses in the quadrangle. F, folds are recognizable at the map scale R'rl ersgnvéhe,Vpro'a' )i) e ;)(;{p Em i
Oaq, quartzite, light-yellowish-gray, medium- = L 4 th taict ’ g where F, and F, folds are bent around F, axes. F, folding did R, B Slle WG epartment of Highways and Trans-
grained, banded to cross-bedded micaceous Lower unit: iv, metamorphosed felsic to inter- made across the contact between the upper and lower units b foliati Wiy fes.ofth portation in the 1950’s.
quartzitebas n;}zzcchbas 175 feet (23 met;zlrs) t}é’z;zk mte_dzatepgolca;ncs, fii_u'eﬂy afzde‘z;igc Ilen comp;)l- there is a difference in calcium content in plagioclase feldspars. not impose a toliation on the rocks o e area.
occurs above the basal quartz-mica schist. The sition. Fine- to medium-grained, dark-greenish- Feldspars from the lower unit have anorthit ARVONIA SYNCL
: 4 3 : e contents of 0 to INORIUM
quartzite weathers to a very pale-orange, sandy, gray, moderately foliated amphibole gneiss 4 ) X 3 : : i i g .
o m———— e i 15 percent and those from the upper unit, 25 to 30 percent. tthll‘e P‘xrvomahsynclmor.lum, Wth}'l is defined at the surface by REFERENCES
Unit weathers to a thin stony to sandy soil Rock is moderately resistant to weathering and Determinations were made by X—I‘.ay diff?action. This contact © lmg}s of tte ?I\‘/}l'onl.a'FOI"Hlathl’l, G 5 A Bennet?’ ey UL T}.le eco.nomi.c geOIOg.y il ke T
overlying solid bedrock that is impermeable, _fol.'ms a rolling topography. Qverlyir_lg saprolite I between the upper and lower units, which does not exactly across N cen'ra. .lrglma.' Pledr:n.or}t' It extends from near plishegliRinEL. TRES1s, Miivensity ofaizima, 12l b
= except where it is jointed. Septic tank drainage is impermeable and ‘fo%'ms a sticky, viscous mud : 12 parallel the one between the Chopawamsic and Arvonia for- Carysbrook, V"lrglma (Smith, Milici and Greenburg, 1964) Brown, W. R., 1951, Major structural features in the Lynchburg quadrangle,
2 would be inadequate and the potential for solid when wet. Rock is impervious and not well < < mations, appears to represent a change in degree of meta- through the Dillwyn 15-minute quadrangle (Brown, 1969) and Virginia (abs.): Virginia Jour. Sci., vol 2, (new series), no. 4, p. 346-347.
— or liquid waste disposal is low. Pyrite locally S}“ted for septic tank drainage or for solid or - z o : : the Buckingham 15-minut d le (E 1968) 1953, Structural f k and mi 1 f the Virgini
Y decreases the potability of ground water. Deep liquid waste disposal. Soils are slightly acid; > 3A’ morphism. The upper part of the Chopawamsic Formation, e il i e s t0 Hear : (NG RO il Jrareos: L TS IRICip ol (s
= construction cuts are moderately stable, but the high clay content in soil tends to hold fertilizer. 5 g which is at a higher metamorphic grade, may represent beds F'lood, Virginia in the Pamplin 7.5-minute quadrangle, a lgledmor_mt, mg;g?m’ Prl(:st(én, (ledé Proceed1ng§ of the Southeastern Mineral
8 bedrocli: rsquires blasting. These areas are es, chiorite schist, thin lenses and interlay 2 ® folded over the lower part of the Chopawamsic im this area distance of approximately forty-one miles (66 km). The Arvonia Sg’rrllrl)imum, : Kentucky Geol. Survey Reprint ser. 9, Spec. Pub. No. 1, p.
currently being used for woodland, recreation gt Ly : ang. inieriayers T : ; ; oy Formation ¢ h i i o
DO: and low-density housing. Kyanite and manu- within _vo.lcamC_ rocks of intermediate compo- = g Bot'h tl}e upper and lower' units contain ferrugmqus quartzites o ih I‘z)}?sest tt e Andhersonvﬂlle quadr_angle diagonally | 1969, Geology of the Dillwyn quadrangle, Virginia: Virginia
Sachined sand Aty produsedl Soams e Lyanits - sition (iv); consists primarily of chlorite, quartz : which in this area are unique to the Chopawamsic Formation. om the northeast to southwest. Along strike to the north- Division of Mineral Resources Rept. Inv. 10, 77 p.
quartzite at Willis Mountain. and albite with accessory epidote. / These ferruginous quartzites are intimately assowciated with east, the Arvonia Formation was described by Watson and Conley, J. F., 1978, Geology of the Piedmont of Virginia— interpretations and
. . . . These thin, narrow units of rock weather t . i ; : o Powell (1 ing in, “ ; ibuti & i T Vireinia Divici .
Biisic. quartz-mzca s . T G wit thin roddich cofl overlying moderz‘;ely pl;r;ea} gossans (iron b?arlng zones) Whlc‘h corfsmt predommantly of R ( 9111‘) alS bemg”urlf Closely compressed folds, probably %roblems,zg (i)(l)‘ntrl.butlons to Virginia Geology-III: Virginia Division of Mineral
ceous quartzite and quartz-mica conglomerate, able saprolite. Septic tank drainage should be weathered pyrite and chalcopyrite with minor @amounts of of the isoclinal type. aber (1913) referred to the slate at esaurecs Phllioation Ty, 118-149,
lzght—gTeen.lsh‘;lgray dto lzlght-glfay;d megium—;‘o adequate. Rock has a pervasive foliation that galena and sphalerite. In many places the ferruginous quart- Carysbrook, Virginia as lying at the bottom of a synelinal fold. Conley, J. F. and Johnson, S. S., 1975, Road log of the geology from Madison to
?i%i?fegal7fcézz?0dz%%nf%ﬁe ’a'r?g %‘Zzellil dmeae% acﬂfftfe:;lerﬁacgu&f ng pacgi’ thlés rerlgfiveb; zites provide “pathways” to the gossans where garnets in- Jonas (1932) considered the structure to represent several glu I;l:eil?)ng;();snnes it e
> . L g 5 uts at a o . : . : : . #1190z 2; Peradso0.
conglomeratic. ~ Conglomeratic basal portion pervasive foliation are required in construetion crease in size and become more manganese rich. One of the S fOlde.d Sgapedinest 2o, Biioe (194.8) con51de.red g b.e & Conley, J. F. and Marr, J. D., Jr., 1980, Evidence for the correlation of the
contains elongate, subrounded, light-blue, iy larger gossan zones in thie area was deseribed by Riesmeyer double syncline. Brown (1969) thought it to be a single synecline i Al R i ence _ :
quartz pebbles in a matrix of muscovite and (1969) overturmsd, to tis wortlwest. Mansius i the Andotsenlle .yanl e(';uar. zites o : 1 1.s an oods mountains with the Arvonia Formation
quartz. The schist weathers to a light-yellowish- < d le sh b = pp g ; : in Contributions to Virginia Geology-IV: Virginia Division of Mineral Resources
gray, sandy, micaceous saprolite. ®, kyanite Plagioclase granite: White to light-gray, faintly The age of the Chopawamsic Formation is considered to be quadrangle s ows t e Aryoma Formatlon to be contained in a Publication 27 (in press).
;onstiz;utes asKmucfZ as 30% of the {‘OCkl ina P9r | foliated, coarse- to medium-grained granite Early Cambrian based on discordant radiometric zircon ages zone of several tight isoclinal synclines. One of these synclines Dale, T. N., 1906, Slate deposits and slate industry of the United States: U. S.
ew places. yanite occurs as massive lenses ' composed of quartz, plagioclase feldspar, mus- : : paier i corresponds to the southeastern limb of the larger syncline Geol. Survey Bull. 275, 154 p.
and stringers segregated from quartz layers; covite and minor amounts of microcline. obiined o tplsievigeks (Eip g dud offh?rs, 1971), Glover, d ibed bv B (1969): th h s = ¥ e “ » : .
locally contains ‘felly bean” gravels.  Pri- (1974) reported an age of 530 to 570 million years for the ESGRIIET. by PODWL i .the other synclines correspond to [, Vi 1T REEE I e ST e B L e e,
mary  sedimentary structures include: wedge- Weathers readily to loamy soils and saprolite. Chopawamsic. the northwestern part of this fold. Infolds of Arvonia For- Virginia: Am. Jour. Sci., ser. 3, vol. 44, p. 50-52.
shapeld quartzite layersdand quartzzte-hmetwle;zltle Septic tank drainage should be adequate for mation rock to the northwest of these folds may correspond to Ern, E. H. 1968, Geology of the Buckingham quadrangle, Virginia: Virginia
couplets; fining-upward sequences; channel fill- moderate- to high-density housing. There is Pegmatites the L : : il Division of Mineral Resources Rept. Inv. 15, 45 p.
e il R s R samie potEniel fon sall. weste dispomil. Theep Numerous graniti tites intrude the volcanic rocks of i e Espenshade, G. H., and Potter, D. B., 1960, Kyanite, sillimanite, and andalusit
®), sillimanite-bearing zones occur within the construction cuts are subject to slump. Areas umerous g a' 1tic pegm'a 1tes intrude eY : ; and of Ern (1968). ; ° ft,h : .,h e , Kyanite, sillimanite, and andalusite
conglomerate unit.  The sillimanite is dis- denuded of vegetation are subject to extreme the Chopawamsic Formation. These pegmatites increase in Small shear zones occur locally along the southeastern side er.)OSX S(,) s ea.Stern s.tates' e el s . i,
persr;dl through the rock as fibrous, prismatic erosion. number as the intensity of deformation of the Chopawamsic of the Arvonia synclinorium. These shear zones profahly ((:;alri,J:hi, é978, f/Itassw; sulfides of \l:f)irginia field trip guidebook, International
crystals. . . . . . ; = i eological Correlation Programme, Project No. 60, Correlati f Caledoni

_ . _ increases. Because the pegmatites intrude the Chopawamsic formed in response to the tight folding of the Arvonia For- stratabound sulfides, 112 p.g : reon o Leedoman
Sflz;stzsitaege o’rll‘hfelan(ﬁlsi (;f I:I-far ggegfstl:{eld 1;1]? b(Z Greenstone volesnic tovk: Dense, dutk-groen; rocks, their maximum age is Early Cambrian; because they do mation and do not, therefore, represent a pervasive shear Glover, Lynn, III, 1974, Speculations on the relation between eastern and
gble and 'septic :ankS firainar;le sh(?uldybpe ;ﬁe- - faintly-foliated, homogenous mafic rock com- not intrude the Arvonia Formation, their minimum age is zone. western Piedr;lontyvulcar;ism (abs.): Geol. Soc. America Abs. vol. 6, no. 7 7;;1

te for T & di densits Bt Thi posed primarily of chlorite, actinolite, albite Middle to Late Ordovician o : : S0 Qe iR :
qu§tteh or low-to me ut%nll'- te.ns1 i’h (Zusmg..d is and epidote with accessory amounts of quartz, 2 . Hadley, J. B., 1964, Correlation of isotopic ages, crustal heating and
unit has a pervasive foliation that provides a siGgHetite i ziveon. 'This unit oeours in. the Arvonia Formation ECONOMIC GEOLOGY sedimentation in the Appalachian region, in Tectonics of the Southern Ap-
fsmntial slipsutiacs Which Tequites slopes. In upper part of the Candler phyllite The Arvonia Formation lies the Chopawamsic For- palachians: V.P.L Dept. Geol. Studies Mem. 1, p. 33-34
areas of deep construction to be buttressed or P E e ALviilid diign overlles tis paeie . By Palmer C. Sweet I BEP : A
to be cut parallel to the pervasive foliation. mation with angular unconformity (Taber, 1913). The basal unit Harper, C. T., and others, 1973, The Arvonia Slate — A useful standard for K-Ar
}il;lglis;accl)zces thin inorganic soils that require ——— Candler Formation: cp, quartz-mica phyllite of the Arvonia Formation is a locally discontinuous quartz- MASSIVE SULFIDES da.tln.g(abs.): Geol. Soc. America, Abs. vol. 5, no. 5, p. 402.

. =/ and schist, silvery-gray to light-green, fine- mica schist which contains layers of micaceous quartzite and Sulfide deposits (zine, copper, gold and lead mineralization) %\{/Ilgglfs,deV&;., and others, 1971, Correlation of the metavolcanic rocks in the
cp grained, highly fissile rqck .typchlly containing quartz-mica conglomerate. Some of the conglomeratic clasts ap i B syl ook of Hhe Gk ' o F ) aryland, Delaware, and Virginia Piedmont (abs.): Geol. Soc. America Abs.,
Pepmutie:  Ineyuissniules, caarsegnained & double cleavage. Bedding is defined by a faint are composed of bluish quartz pebbles. These pebbles have ¢ e sttt ey
. F} 5 - - . . . . u Z X | . . o .
nitic pegmatites discordantly intruded into the ]igllgz’;‘gzndlgi ieti ‘:}i.a slight angle to m;zpzent e I;n : 0 qth lel’ ; Cp i . southeast of Andersopv1lle‘(Galr,. 1‘978, p. 53-55). In recent Higgins, M. W., and others, 1973, Preliminary interpretation of an
rocks of the Chopawamsic Formation. The fromlthz:n stri‘rll il tz)nslear:ficczfln;l'mmcllan Qr:r;ii e Gm ‘SOULCes: o fr ?’n opawqm:?lc af Lalieler FOCks, years there has been intensive drilling and other exploration aeromagnetic map of the crystalline rocks of Virginia (abs.): Geol. Soc. America,
pegmatites, which are primarily composed of St fommon ol glnIZ‘(;lFO o c“m_) which do not contain “blue” quartz within the area studied. work for massive sulfides by mining companies. vol. 5, no. 2, p. 178.
quartz, potassi?m f;lds;)ar., a;zd m;tslc;vite with shich Bands. : Placer gold, probably derived from sulfides within the GOLD Johnson, S. S., 1967, Virginia’s contribution to the kyanite-mullite industry:
minor amounts of plagioclase feldspar, are : o di : ; : . . . . . . Vireinia Mi B} '
usually associated with tightly folded rocks as Rock weathers to a reddish-gray to medium- Chogawamsw.rocks, '° (%1ssem1nate'd B basa.l e Gold is associated with the massive sulfides in the gsia el wal. 12, B L 1 3
ovoid masses; their long dimension corresponds gray punky saprolite. The rock weathers of the Arvonia Formation. The micaceous schist: grades up- quadrangle (Sweet 1980). Most of the pits and trenches of six SIS ¥ Lo LI MMM k. VALK ERFSSHUE LS MRS SOTIEE
to the regional foliation trend. rapidly and erosion is rapid on areas denuded of ward into a persistent, banded quartzite unit. Both the basal old mines and prospects are on linear ridges of micaceous 2 R BT IR S, SER B, 0. LIRSS
foliage. The rock is moderately impermeable micaceou hist n th ban it contain s < z i Ny i Neuschel, S. K., 1970, Correlation of aeromagnetics and aeroradioactivity with
Rock weathers to a very pale-orange to very and forms a slick viscous mud when wet. Heacee S scs . and © a .ded ‘quartzu P - quartat'e and fine-grained, quartz-mica schist of the Arvonia lithology in the Spotsylvania area, Virginia: Geol. Soc. America Bull., vol gl no
light-gray saprolite whose surface is strewn with Septic tank drainage would be adequate for disseminated graphite and pyrite. Higher in the sequence, the Formation. The gold probably represents placer deposits 12, p. 3575-3582 R
bits of feldspar and mica. The pegmatites are low-to medium-density housing. High clay Arvonia consists primarily of light- to dark-gray por- formed on the eroded surfa : s -

. . . ce of rocks of the Chopawamsic Pavlides, Louis, 1973, Stratigraphic relati ism i
permeablt_e and would provide ‘good septic contce'nt of vs_reathered’ rock ten(.is to retain phyroblastic muscovite-biotite schist with garlnet as por- Formation. A list of the old mi dq i }f]) Fredesickst ’ L .rfi 1grap 1c r.e ations and metamorphism in the
tank drainage. Fresh construction cuts are fertilizer. Unit well suited for agricultural and ; : - . y . e mines and prospects with years of redericksburg area, Virginia, in Geological Survey Research 1973: U. S. Geol.
moderately stable, but the rock weathers rap- timber lands. phyroblasts. This schist consists of thin, interbedded activity follows: Survey Prof. Paper 850, p. 37-38.
idly and is then subject to sloughing. Some of metasiltstones and metaclaystones; pyrite is a common ac- Pavlides and others, 1974, Correlation bet :
the larger pegmatites have been mined for cq, quartzite, thin discontinuous quartzites cessory mineral. Anderson (1 and 2) — placer mining in 1830’s; in the Piedmont anci Coas,tal PlZii :)(;nnoitltveeriln\/giimi):észlﬁ; ggf;tzgd ;‘OCk.tI}}pgS
feldspar and muscovite. The small size of these composed primarily of fine-grained quartz . . 5 shafts sunk by 1865 Geol. Survey Jour. Research, vol. 2, no. 5, p. 569 58% e
pegmatites hinders the full exploitation of (75%, 0.10 mm) and muscovite (25%, 0.15 The rocks of the Arvonia Formation are probably Middle to Homd SRR el y , , . ,no'. , p. 569-580.
their resources. - mm); imparts a faint foliation to the phyllite. Late Ordovician in age. No fossils were found within the study ondurant — placer mining in 1836; ilesmeyerv W. D., 1969, Preliminary investigations of a new sulfide deposit at

. : . haft ' ndersonville, Virginia: unpublished senior thesis, Univ. Virginia, 48 p.
Thin, discontinuous lenses and layers of dense, area; t.hey were probably Qestroyeq during 'metalmor:phlsm of shafts sunk in 1865, 1875 o e PR W VIGHEASp.
Chopawamsic Formation; upper unit: bgn, bio- impermeable rock except where abundantly Arvonia rocks. Metamorphic grade in Arvonia rocks increases and 1901 resouryceé of .F"luvlalrcli;a éo .r;taI-IV' i Srg 'S' S;?, 1?64 B iy
tite gneiss, light-gray, medium-to fine-grained, juinted, Sepiic tunk draingge would be inade: toward the south, where characteristic minerals are fibrous Copal (Kopall) — prospect in 1880’s (?) 62 p S XGRSt S Mingna L ecounies Bl 18
moderately foliated, moderately to well-banded quate and the potential for solid or liquid sillimanite and kyanite. At the type locality, Arvomia, which is prospect -
| biotite gneiss underlies and forms interlayers waste disposal is low. Deep construction cuts 1 el d il ehisast. Fossil § ideniEfbd Trclides L Southwick, D. L., Reed, J. C., Jr., and Mixon, R. B., 1971, The Chopawamsic
with amphibole gneiss, Contacts with amphi- are moderately stable; bedrock may require a ong's rike to the nor egs , ossil forms identi 1e' 1n.c ude: Flood (James — placer mining in 1830’s; Formation— A new stratigraphic unit in the Piedmont of northeastern Vinginia:
bole gneiss are gradational over tens of feet and blasting. brachiopods, bryozoans, crinoids, pelecypods and trilobites of Anderson’s) shaft sunk by 1865 U. 8. Geol. Survey Bull. 1324-D, 11 p.
are characterized by an increase in interlayering Middle or Late Ordovician age (Darton, 1892; Dale, 1906; Gilliam — shaft sunk in 1865 Stose, G. W., and Stose, A. J., 1948, Stratigraphy of the Arvonia Slate, Virginia:
of the two units. The biotite gneiss ranges from Watson and Powell, 1911; Smith, Milici and Greenberg, 1964; s Am. Jour. Sci., vol. 246, no. 7, p. 393-412 :
monotonous masses of salt-and-pepper granitic e ’ : & ; Willis Creek — placer mining in 1800’s ’ e
gneiss to a well-segregated, banded biotite- Brown, 1969; and Tillman, 1970). Harper and others (1973) Swet?t, P C., 1980, Gold in Virginia: Virginia Division of Mineral Resources
quartz-feldspar gneiss. The biotite gneiss is not dated the slates of the Arvonia Formation at 300 m.y. using the CLAY MATERIALS Euzhcatolon 119éZ7 5)5.;1 1 of the gola b
resistant to weathering an_d occupies areas of whole rock K-Ar method. This date does not correspond to any Clay-material resources in . areq inctele transported aber, : cphen, a, c-vlugy g Vo1v au dae James mi__- basin
gentle topography, where it forms thick, light- ; : oinia Pied ) . . Virginia: Virginia Geol. Survey Bull. 7, 271 p.
to pale-brown saprolites. knonn orogenic event affectlng‘rocks of th<.a Virginia Piedmont clays a'nd also re51d1.1al clay§, which are on many types of rocks, Tillman, C. G., 1970, Metamorphosed trilobites from Arvonia, Virginia: Geol.
Rock is readily weathered and underlies areas and it probably represents a time of cooling when the rocks including quartz-mica schists, amphibolites, and hornblende Soc. America Bull., vol. 81, no. 4, p. 1189-1200.
of gentle, rolling topography which have deep formed a closed K-Ar system following a metamorphic event S(;hists and gneisse_s. A plastic, dark-red residual clay on the Virginia Department of Highways and Transportation, 1954, Physical test
loamy soils overlying a porous and permeable (Hadley, 1964). hill near the east side of State Road 638 just south of the in- results of the Virginia highway statewide aggregate survey: Richmond, 68 p.
Z?l%?&gfé forsxﬁﬂtégraiinﬁ) }ﬁrg‘ﬁn;egr‘fsif;‘%‘;ﬂifge Included in the Arvonia Formation are the kyanite schist tersection of the road and Brickyard Branch may have been a Watson, T. L., and Powell, S. L., 1911, Fossil evidence of the age of the Virginia
Some potential exists for solid waste disposal, and quartzite at Woods Mountain. Within the schist and past source of clay material or a past site of a brick plant. Fiscmions slates: Aml.Jons Soi; Sat; 3 vol, St pids-4.
howevey, the unit is not suited for liquid quartzite units are wedge-shaped sequences in each of which a Six samples of clay materials selected from several rock REFERENCE NOTE
:::Sr S;:ggsgilrsasmggniirgﬁat%;):moﬁuglouurﬁ- basal “jelly bean” gravel grades upward into fine quartzite units were tested and evaluated at the Tuscaloosa Metallurgy Portions of this publication may be quoted if credit is given to the Virginia
Deep construction cuts are subject to sloughing. which in turn grades upward into a nearly pure kyanite. The Research Laboratory under a cooperative program between Division 9f Mineral Resources. It is recommended that reference to this report
Areas denuded of vegetation are subject to o .. ) . kyanite quartzite on the eastern flank of Woods Mountain the Virginia Division of Mineral Resources and the U. S. be made in the following forms:
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KEY Bass map from U.S. Geological Survey, 1967 Williams & Heintz Map Corporation, Washington. D. C. 20027 78°30 T (Conley and Marr, 1980). Three of the residual clay samples (R-7502, R-7505, and R-7506) Virginia Division of Mineral Resources Publication 26, text and 1:24,000 scale
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