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GEOLOGY O 1E WILLIS MOUNTAIN QUADRANGLE, VIRGINIA
Alluvium: Floodplain deposits, poorly sorted, O Oac, quartz-mica schist with layers of mica-
al rounded pebbles and cobbles in a crudely & ceous quartzite and quartz-mica conglomerate, By John D. Marr, Jr.
stratified sand and silt matrix, 0-30 feet (0-9 m) N light greenish-gray to lzght—gr.*ay, medium- to 1980
thick. 0O < coarse-grained, moderately foliated, moderately
L lineated, locally discontinuous and locally con- . ; ;
Forms well-drained silty to sandy loam con- - glomeratic. Conglomeratic basal portion con- STRATIGRAPHY ?(ﬁgcgig;st?:: E(S)Iézdab);;‘\(l)cls{is Offtil_et(_]hopav:ﬁmswlf OI;I\H}?U? Iii T_he Fz . C!‘AY MATERIALS
taining scattered clay lenses. Lowland subject E tains elongate, subrounded, light-blue, quartz The Willis Mountain quadrangle comprises an area of ap- disrunted Wh‘ére it is%entab V% (%(;ladilgn qlr‘lh I%‘r?clds' ” Olllatéon 13 Clay-material resources include transported clays and residual
to periodic flooding which discourages con- pebbles in a matrix of muscovite and quartz. proximately 56 square miles (145 square km) in southern Buckingham north%ast—southwest a5l ar)"e oaverturr%ed t(fch 9 :hgenega y tren clays formed over many types of rocks, including Paleozoic horn-
struction but replenishes soil nutrients. Slopes The schist weathers to a light-yellowish-gray, and eastern Cumberland counties in central Virginia within the . £olds, which are more upen and norishi-th ertngr F“;e?d' 1 blende schists and gneisses and Triassic siltstones and shales.
steepened during construction subject to sandy, micaceous saprolite. (K), kyanite occurs Piedmont province. The area has been of great interest to several b teéownized where B foldp b ug . d ?{11 el Of FS‘ (f:allzion y Residual clay from the Willis River west of Mt. Nebo Church, and
sloughing and collapse. Unit well-suited for locally as massive lenses and stringers segregated base-metal mining groups in recent years. It presently supports a Sh1z 2 s are bent around the noses of I, folds. I near the crossing of State Road 621 was used for making crude bricks
agricultural and recreational uses. Potential from quartz layers; locally contains “‘jelly bean” large kyanite mining industry. i(;lsdstﬁorri(sitiltute Ehelz.largeit} ioldls in the atrga. Ehese include a north- at a mill near t.he site.
> source of sand and gravel. gravels. Kwyanite constitutes as much as 30% £ - 1 ng a(ril tl}cl mv(i,’hw warl i uélgeskou 1.111? e western part of the Clay materials were sampled at eight selected localities and these
i3 of the rock at places. Primary sedimentary PRECAMBRIAN OR LOWER PALE0Z0IC ROCKS o SR SIEER R the: north-central were sent to the Tuscaloosa Metallurgy Research Laboratory for
‘Z: structures include:  wedge-shaped quartzite 420 000 Chopawamsic Formation p : testing and evaluation under a cooperative program between the
o Terrace deposits: Remnant fluvial deposits, and kyanite couplets; fining-upward sequences; FEET The oldest rocks in the Willis Mountain quadrangle are a sequence WHISPERING CREEK ANTICLINE dDIVlSIOIl of Mineral Resources and the U.S. Bureau of Mines. The test
L td | rounded to subrounded cobbles and pebbles in channel fillings and both large- and small- of mafic and felsic metavolcanic rocks here assigmed to the Tl Wiissering Creck anticline® d by E had ata received from the laboratory are preliminary. In the northern
I a crudely stratified matrix with subrounded scale cross-beds. Chopawamsic Formation. The Chopawamsic Formation was named Potter (1960)pwhog;nter refed ict ase “ia: na;ne ]?)7 tsperas l'a € a'ng part of the quadrangle, three re51du_al—clay sample§ (R‘75Q3’ R-7507,
U< white quartz cobbles at base, 0-15 feet (0-5 m) . ] . for exposures along Chopawamsic Creek in northern Virginia by ; . b 5 4 aEgey Teeliimben anbicume Wi and R-7509) were taken over amphibole and biotite gneisses. The
k= Shiok Schists occur on flanks of. linear ridges held Southicks Bred and Voo (871, The Chopumsnmsie Folymaon T anbor fol((ils an(!bwath ahtlght syr}xlchne on its western limb. The eastern hardness of the fired material for two of these samples was in-
N <} . up by quartzites. The schists are moderately e " i dinke imb was described as having a homoclinal dip to the southeast. Brown sufficient for commercial use; the hardness of fired test bri
QO< Consists of fine sandy loam with clay or gravel permeable and septic tank drainage should be llgzirlligzz;czg(in(t);)hr;gls‘tl(llg(rez%:r::l(\1718%1111111:1 bgnglﬁiﬁlssiﬁd(fg)?gfsI(tlgv’ii)sy (1969) described this structure to the northeast in the Dillwyn 15- sample R-7507 was sufficient for commercialeusgsevglquflfsufgll;
El- ciheoil. Hapi percdition of water through adequate for low- to medium-density housing. Coepemizeil Su wepbal Virdi, Conlgy (1978) and Conley nd Mare lrpélnbutp quadmn_g%oeI as altclarge atsgmm&trlc anticline; the northwestern shrinkage was excessive. Five samples of residual clays (R-7464, R-
U gravel layers overlying impermeable clay lenses This unit has_a perfvasxve f?llatlon t’hat provxdfes (1979). In the Willis Mountain quadrangle, the Chopawamsic For- losuréss Sgggsgﬁid{) St}e;gp(‘]e(l)‘lonii?(} eCsoutheas(tierI} one. I\tIeW ex- 7466, R-7489, R-7490 and R-7504) collected from the central and
v poses possibility of seepage in deep construc- a potential slip-surface which requires slopes in mation is composed of biotite gneiss, amphibole gneiss, felsic pf iveli 1 7 Vs VOmpINy CHiing Sonstauction southeastern portion of the quadrangle, an area of Triassic-age rocks,
< r uis. Centle topogtaphy and loaysy Eoil areas of deep construction to be buttressed or e hiradueihich Solenp ook, kil cempliie. sl md 'feI‘I'l’] el of a pipeline revealed that thp .Whls'pe_rlng CI:eek antlchne_, is a broad, mostly have good plasticity and adequate hardness with tolerable
< ion cuts. ( pglrtp y anc o ‘ to be cut parallel to the pervasive foliation. aFtaites with Fad ’ t beari ). Th, 8}"1.b | open, asmmetrical fold containing biotite gneiss and amphibole gneiss shrinkage when fired. One sample (R-7504), collected in a roadeut near
= give unit high potential for agricultural pur Uit produces thin morganie soils that require gneiss i ?:S(;‘I:‘l:‘ v?zitl%o}?isa}? I;I?éle_ni:rlensgozfone'sd' = eaénp 1 (;e of the Chopawamsic Formation. The anticline is flanked on either side Mt. Nebo Church had excessive shrinka:ge at required firing tem-
E POSes. L fertilization. These layers appe);,r to be assgcig)ted Withgsulfid(g%igeiaﬁg ar?(li]e;rﬂai; g]){ two tfll'gli;lt 1soc%1r.1algyri{clmefL that contain a kyanite-bearing, quartz- peratures. This clay, if mixed with a minor amount of silt or sandy
u FEG6 Ml A it cxplorabiomald \n Jopabimemassive sulfide deposin, belgii;; ;(s)ckosviesrdailsncor{iagta\rzlvliteh %ﬁirltlilgz.rg‘}il; stxr'llkie of t(}ilet}l:yar%lte— n;aterlal, would probably make an acceptable material for structural
Colluvial deposits:  Gravity transported de- 3 : ; - : Ferruginous quartzite lenses in the formation are extremely resistant the schist is not interlayered with the };1 Ay ﬁstshan th ere}gr(; Rive prodpqts. il pmd berrage deposits dlony Little Willis
| posits, unsorted, angular, pebble- to boulder- Pegmatite: Inequigranular, granitic pegmatites to weathering and thus serve as stratigraphic markers. Much of the ot Ve il i River, Willis River and Whispering Creek were explored for clay
| sized rock fragments in an unsorted sand, silt i @ discordantly intruded into rocks of the Chop- structural interpretation was made possible by recognizing these E_el}(l)ilng 0 thfe basalt}ll)a{tlpf the Ar}:/omq Formabion.and aecuns in two materials, but no good exposures of clay were found.
and clay matrix, 0-20 feet (0-6 m) thick. aunmsic, Honmglions mast ujmerous nedr bor. marker beds. Gossans, consisting predominantly of weathered pyrite  auyieling (untiform) which Conley aud Marr (1680) mimeocer &g oreeK
| Trve “megmoniten are. primartly composed of e n e mi ey oo e b e, BpMEIEEIS, SR 5l ! P Several old coal ts and pite are 2.7 and 4.2 miles (43 and 6.7
Deposits subject to gravity movements such as € ) ] intimately associated with the ferruginous quartzites. In many places ’ Coal prospects and pits are 2./ and 4.2 miles (4.5 and 6.
soil creep, earth falls and earth flows. Insta- | quartz, potassium feld.s:pa; and rlr(ziuscovzte with the ferruginous quartzites provided “pathways’ to the gossans, FAULTS km) north of Farmvﬂle_ln the Farmville 7.5 minute quadrangle. A
bility of unit places severe restrictions on minor amounts of plagioclase feldspar. ~ where garnets increase in size and become more manganese rich. The Backs. if Thiassis unes ey B wealicenial b : £ mine opened by the Piedmont Coal Company in the early 1860’
construction. Areas underlain by colluvium are | i age of the Chopawamsic Formation is considered to be Early Cam- the quadrangle. The v%esternps%de i tha 0 eaks eﬁl1 a;ea 0 produced coal intermittently until the early 1890 s.
best suited for development as recreational Rock weathers to ahvery p? e-orange to ve_lg1 brian based on discordant radiometric zircon ages obtained from felsic ville basin isg bounded by o hi ek normgl : eslft? E‘}(])Ct fj’ et arliﬂ- In the southeastern part of the Willis Mountain quadrangle, four
areas and as woodlands. | };ght-glfrag ls(;,tprohte (‘1” o Sufrﬁce 18 Stre:f’tn w rocks (Higgins and others, 1971). Glover (1974) reports an age of 530 to t0 She southeash S T Vo hs Slceply lllgrl/%s tvl\;erg cored by the Virginia Division of Mineral Resources in
its of feldspar and mica. The pegmatites are 570 million years for the Chopawamsic. Thi - ) ) ) ; the deepest hole was 180 feet (55 m). No coal was encountered,
) | permeable and would provide good septic tank | 1sdfaulllt. zone is dellm.etate(’lrgy the presen(}:le_ of a tl)(reccm andd fine- but a four inch (10 cm) seam of coal is in a stream-cut in this area.
: : : drainage. Fresh construction cuts are mod- s grained siliceous mylonite. e metamorphic rocks immediately
Diabase dikes: Dark-gray to black, fine- to , - Pegmatites adjacent to th i i ioi
- medium-grained diabase with ophitic texture. | erate_ly stable, put thelmdﬁ' weatshers rainn;iﬁy N}lmerous granitic pegmatites intrude the Chopawamsic For- cofr?;f&lyo fOI?i;ies;ﬁgn isri(gfu%fetihebfaurlltui(l)gfoare gg(tensdlvelty Jomt_e%(.l, h FELDSPAR AND M.ICA . .
Weathers to dark-red, clay-rich saprolite. Sphe- and is then subject to sloughing. Some ot the mation. These pegmatite intrusives increase in abundance near the : : . J s O SLOTL praniuc There are numerous small pegmatitic intrusives in the quadrangle.
ity woatherad s G TGl Bapracies, Bang | larger pegmatites have been mined for feldspar fault-—at —tlwesbetn - Boundary —of —-thebusinContairimgs-Prissiv pegmatites which contain porphyroblasts of potassium feldspar. This Two of these rock bodies appear to have been prospected. One of
e and muscovite. The small size of these pegma- sediments (Farmville basin). Most of the pegmatites associated with fault may be part of a larger fault system found northeast ‘and these is on the southern slope of the prominent saddle in Willis
. | tites hinders the full exploitation of their this fault exhibit cataclastic features including; polygonization of southwest of the area in the Piedmont of central Virginia. Brown Mountain. At this location quartzo-feldspathic material and muscovite
Long narrow zones of dense, poorly-drained resources. grains, undulose extinction and sericitization and albitization of (11969)Pma[1)_%ed glésf'i()f)ault tolthednprth_east e et Ll L books up to five inches (12 cm) are spread about several small pits and
o et Tt sk an(,i highly plastic feldspar. The rock also contains micrographic and myrmekitic in- NZ);scl?c:l’IS lei}geamentcl(\)]rre aﬁel ig7v5)1th the Spotsylvania lineament one trench. There is anothgr prospect pit (Forbes deposit?) one-half
wlen wol. egerle The dhkes Tl bt ) ) o ) tergrowths. Because the pegmatites intrude the Chopawamsic rocks, AR the: sastein b euic el { the F a0l . e mile (0.8 km) west of the intersection of State Road 621 and U.S.
o il tl’lese R 5 Chopaw.amsl(': Formation:  ban, bu_)tzte gneiss their maximum age is Early Cambrian; because they do not intrude sl %t s e : Oug1 ary g_ he Farmville basin the Trlassgc ngh\yay 15. Here the mlca:bearlqg pegmatite contains clear and free-
provides a pathway for water seepage. Sphe- —~— | ond schist, light-gray, medium- to fine-grained, the rocks of the Arvonia Formation, they cannot be younger than ents lie unconiormab’y on biotite gneisses of the Chopawamsic splitting, large books of mica (Griffitts, and others 1953, p. 182). The
e pth dy Casily. h‘ph . 5 . | moderately foliated, moderately to well-banded Middle Ordovician. Formation. One of four boreholes (Virginia Division of Mineral small size of most of the pegmatite bodies limits their potential as a
roidally weathered boulders, which are com biotite gneiss underlies and forms interlayers Resources core W-5951) drilled near the boundary penetrated the source of either feldspar or muscovite
mon in the saprolite, require heavy machinery th hibol b C th hi- g : contact between the Triassic and older rock. The calculated dip of the ’
or blasting to remove. The combination of uith umplafiole greiss.  Coniogts with gmpiy 7'30" ’ __Arvonia Formation contact is about 20° to 25° toward the northwest ? REFERENCES
sticky muds and spheroidal boulders narrows bole gneiss are gradational over tens of feet and The Arvonia Formation overlies the Chopawamsic Formation with west. : b s s
the, wes ot this GHit. Some of the wider dikes are characterized by an increase in the amount angular unconformity (Taber, 1913). The basal unit of the Arvonia ECONOMIC GEOLOGY Brown, W. R., 1969, Geology of the Dillwyn quadrangle, Virginia: Virginia
yzy have potentisl 58 @ soures of dimension of interlayering of the two units. The biotite Formation is a locally discontinuous quartz-mica schist which contains Division of Mineral Resources Rept. Inv. 10, 77 p.
or facing stone. gzeczlz-ss rangfs fror;z_ mt;zr;qto;zous rz?ﬁszs Oef s;zelé- lilydeli\?l of migf%e)éogs quar};zg};]e and qluartz—rzl'ica lconglomerzate (Conley By Palmer C. Sweet Conley, J. F., 1978, Geology of the Piedmont of Virginia-interpretations and
cpf Cmfcdf ‘ll)andggplﬁotig?;;;ftjfe;ilsspgr ‘jgrl::eisss gTrhgabio: %luish ?]I;‘z;rtz pe-bbfelgeToheseep(é%r{)%ezn;lz?e 120;1s§§0gesgﬁxggs§§hgj KYANITE PRGNS, ) BN GG 6 Vik Epilaed agp il WingingyDivtslonal inen
: Tiiussic sedimentary racks: ppf, conglbmerate tite gneiss is not resistant to weathering and than the Chopawamsic rocks, which do not contain “blue” quartz blVirginia ils the leading state in the production of kyanite (Al, Si0;), a Resources Publication 7, p. 115-149.
and brecoia (prosiyal fandlonsonata); #aasite, occupies_areas .of gentle topography, where it W}th}n the area studied. Placer gold, probably derived from sulfides ue to white, transparent, non-metallic, hl'gh a_lu.mlnum 5111cz_1te Conley, J. F. and Johnson, S. S., 1975, Road log of the geology from Madison to
serldish-brotm, amict, choslc tobbls Brmels. forms thick, light- to pale-brown loamy sap- within the Chopawamsic rocks, is disseminated in the basal clastic ?llner?jl. The matferlal is produced by the Kyanite Mining Corporation Cumberland counties in the Piedmont, central Virginia: Virginia Minerals, vol.
aanElomesate. (hanesorized by ungalor mefe rolites. rocks of the Arvonia Formation. The micaceous schist grades upward 5%{“ eposits of kyanite-bearing quartzites at two sites south of 21, no. 4, p. 29-38.
morphosed lithic clasts in a reddish-brown i i h derli into a persistent, banded quartzite. Both the basal micaceous schist illwyn. The resistant kyanite-quartzite forms Willis Mountain and a Conl . . .
hoE MGt omf. somdlomerats {medial fan Rock is readl!y weathered and underlies areas and the banded quartzite contain disseminated graphite and pyrite. loyve;r hill about 1 mile (1.6 km) east, East Ridge (not labeled on map). onley, J.F. apd .M.arr, J. D., Jr., 1979, Reinterpretation of the Arvonia syn-
oty ol il W ol i)f gentle’-foumgl topography Whlcg have debelp Higher in the sequence, the Arvonia consists primarily of light- to %\1/[1n1ng of theakyamte—quar.tzme at Willis Mountain began in 1957 and cline, central Virginia (abs.): Geol. Soc. America Abs., vol. 11, no. 4, p. 174-175.
gray, arkosic pebble conglomerate. Charac- szg;rcl)sllitzm s %‘éﬁg;n%azkpoé;);iaag% S%iflr;llga bg dark-gray porphyroblastic muscovite-biotite schist with garnet as Ezsstc%ligg:ein sfg’?g Eilz)?ltb}g(rilet'hé nl?(‘;ihrlréltril\?earcld pl??t ?stall{)hshgtd on Conley, J. F. and Marr, J. D., Jr., 1980, Evidence for the correlation of the
terized by subangular to subrounded meta- il Sor mofsriesbo Wighsdensity housing. g;)é’rrl)el'lsy;‘gglﬁlsetts. ?‘hlstsghl?t co'fcm.sts of thin, interbedded me%asﬂtv Buckingham County. p apacivy for xyanite In kyanite quartzites of Willis and Woods mountains with the Arvonia Formation
morphic clasts (6 mm to 50 cm) in an arkosic Some potential exists for solid waste disposal aclaystones; pyrite 1S a common accessory mineral. Kyanite is a source of high-alumina refractory material. About 10 in Contributions to Virginia Geology-IV: Virginia Division of Mineral Resources
clay matrix. Upper portion contains channel KISt ot for Mol Conley and Marr (1980) described a stratigraphic sequence of gh-a ! y' material. Abon licati .
fillings of angular cobbles aligned at slight EGE g, W LIRS LS T A for 1qu1d kyanite-quartz-mica schist overlain by kyanite quartzite that in turn percent of the total tonnage mined is marketed as raw material. The Publication 27 (in press).
anglos ¥ burder fault <ot conglomersie wd waste dlsposa.] as contamlnat;‘on o g;oun = is overlain by graphitic schist in the rocks which make up Willis rselmalnlng kya}mte is used to make mu}hte (8AL0, - 2Si0,) and vitreous Dale, T. N., 1906, Slate deposits and slate industry of the United States: U.S.
! 3 ; water reservoirs may result from such use. Mountain and Woods Mountain (Andersonville quadrangle). These silica by heating (calcining) the kyanite at temperatures of 1100° to Geol. Surv
conglomeratic sandstone (distal fanglomerate), TeeD Gonstiiict t¢ 478 sitheet Lo stoughin v r qu g 148050, When hoated in th A tel bluish ti : eol. Survey Bull. 275, 154 p.
thick-beddad, medinm-gray o biown abosi ep construction cuts ubj ughing. rocks are mapped with the Arvonia Formation because the - When heated in this way, kyanite looses its bluish tint and its o . . ] ) o
jlsing congiomerate .2 wint),. Chuctaried Areas denudfad of vegetation are subject to stratigraphic sequences and lithologies are similar to those of the transparency in becoomlng mullite, which is white and opaque. At Darton, N. H. 1892 Fossils in the “Archean” rocks in central Piedmont, Virginia:
by subrounded to rounded quartz clasts in a extreme erosion. more typical Arvonia; the kyanite quartzite at Willis and Woods %}}:gsrg);r;ltatfl)i 1810 Cl,).muéhtf forms Hqgru'?(il}llmt(Alzoa) tand (silhca; Am. Jour, Sci., ser. 3, vol. 44, p. 50-52.
Alaijcs arkbsic matie. Lot halr &f it ) . . . mountains is equivalent to the banded quartzite of the Arvonia €rials recombine 1o form mullite 1 the temperature drops Dixon, G. B., Jr., 1980, Kyanite mining in Virginia (abs.): Virginia Minerals, vol.
cor?ta);ns arois-bedding arcentanied fbyfaccu— fu, felsic volcanic rock, yellowish-gray to white, Formation (Conley and Marr, 1980). Both the quartz-mica schist and below 15.11000' Th? largest market for kyanite is in making brick for 26, no. 1, p. 12. = ¢ ¢
malstions of hesvy minerals, Upper balf of z equigranular, volcanic rocks of dacitic to rhth- the kyanite quartzite contain small-scale and large-scale cross-beds lt')ot_aryd 1nf an((ii furnaces (Dixon, 1980). New uses for kyanite are ) ' '
Vo grit i Fheie Thoswiie then Jamer held and < dacitic composition interlayered with amphi- and channel-fill structures. Within the quartzite unit are sequences of eing developed in stainless steel foundries and in fiber insulation Dispemisane; (. ., d45d, Geslogy And - wfknal. depusis of the, James Rixer-
O contiine numerous chonnel degmils of conrse Y bole gneiss and biotite gneiss units as lfenses and B3| N wedge-shaped deposits; each sequence contains basal “jellybean” manufa_cturlng. In future years, kyanite could become a chief source Roanoke River manganese district, Virginia: U.S. Geol. Survey Bull. 1008, 155 p.
B‘&){ pebbles QEJ< la};ers 2 tok20 feet_(O.Ql fo 6 m) tchl;_. Thte o gravel that grades upward into a nearly pure kyanite. oAl metl Espenshade, G. H., and Potter, D. B., 1960, Kyanite, sillimanite, and andalusite
’ volcanic rocks are primarily composea oj quartz il The rocks of the Arvonia Formation are probably Middle to Late g = . ’ : i
mm Unit grades from boulder conglomerate with < and feldspar with minor amounts of muscovite S Ordovician in age. No fossils were found within the study area; they . CONSTRUCTION MATERIALS : de?osns DU Simifeqstontstt sy U8 Biol Burvey ek Faperddll Il m
S+ associated thin stony soils on western edge into &) as porphyroblasts. - = were probably destroyed during metamorphism of Arvonia rocks. ‘There are no active rock quarries or sand and gravel operations Gair, J. E., 1978, Massive sulfides of Virginia field trip guidebook, International
a granule conglomerate with well-drained loamy Bt of Thie sk which e leiises. hags H Metamorphic grade in Arvonia rocks increases toward the south, w1thmbthe qléadranfgli area, although manufactured sand is produced Geological Correlation Programme, Project No. 60, Correlation of Caledonian
soils to the east. The western part of the de- SEME o Pt where characteristic minerals are fibrous sillimanite and kyanite. At as a by-product of kyanite-mining operations. A fresh bulk rock stratabound sulfides, 112 p.
: . : characteristics similar to those of the biotite . : : : le ( tely 100 ds) of : p
posit contains angular blocks in dense, poorly- - the type locality, Arvonia, along strike to the northeast, fossil forms SOINC ‘ol BROEIabe pounds) of granite gneiss (R-7522) was . .
drained soils whereas the eastern, finer part gneiss. identified include: brachiopods, bryozoans, crinoids, pelecypods and collected from the bed of the Willis River about 0.45 mile (0.72 km) Glover, Lynn, III, 1974, Speculations on the relation between eastern and
forms soils that are well-suited for agricultural . . . trilobites of Middle or Late Ordovician Age (Darton, 1892; Dale, 1906: west of Mt. Nebo Church and 1.5 miles (2.4 km) northeast of Curd- western Piedmont vulcanism (abs.): Geol. Soc. America Abs., vol. 6, no. 7, p. 757.
s agn, amphibole gneiss, greenish-black to black, . LLOVICIan A ge L aTton, 1A, ; sville. Th ] tested by the Virginia D f Hioh
purposes. The soils in the western part of the GiETie o soimpesre. wEay o weil A’ Watson and Powell, 1911; Smith, Milici and Greenberg, 1964; Brown, . The sample was tested by the Virginia Department of High- Griffitts, W. R., Jahns, R. H., and Lemke, R. W., 1953, Mica deposits of the
unit restrict septic tank drainage and red}lce the Feniod toision togr well—baﬁded yamphibole - 1969; and Tillman, 1970). Harper and others (1973) dated the slates of ways and Transportation with the following results: southeastern Piedmont: U.S. Geol. Survey Prof. Paper 248-C, p. 141-202
potential for solid and liquid waste disposal. gneisses’ interlayered with biotite snelsses in the Arvonia Formation at 300 m.y. using the whole rock K-Ar method. 0 Hadley. J. B. 1 . . ; o N
Deep construction cuts would be more stable masses from one foot (0.3 m) to hundreds of This date does not correspond to any known orogenic event affecting » o adiey, d. By 964, Correlapon of. isotopic ages, crustal heating and
pere thap in the eastern part of the unit, which foet thick. The amphiboie R iointed and rocks of the Virginia Piedmont and it probably represents a time of Spec1'flc Los Angel.es % Soundness sedimentation in the Appalachian region, in Tectonics of the southern Ap-
is less highly indurated. conbaine piyematic folds Medinm-gratiea cooling when the rocks formed a closed K-Ar system following a Sample Gravity Grading AbrasionLoss Absorption  Loss palachians: V.P.I Dept. Geol. Studies Mem. 1, p. 33-34.
N N . light-greenish-gray, quartz-epidolte stringers are metamorphic event (Hadley, 1964). R-7522 279 A 24 0.6 1.0 Haljper, C.T., and others, 197?, The Arvonia Slate— A useful standard for K-Ar
to vellowish-brogm siltitomne: shnll, mudsfant: ;%?mrg?ne;z‘nld areAlr(:lca}f%O?essoocczgii(Si :Uiltg;rs‘g TRIASSIC SYSTEM 1 Th ” " _ . dating (abs.): Geol. Soc. America, Abs., vol. 5, no. 5, p. 402.
arkose and some conglomerate representing l' als. P b ol Triassic sedimentary rocks in the quadrangle are within a part of ese tests show the rock .tO be a good ?ggregat,e ma,terla'l' P_hySlcal Higgins, M. W., and others, 1971, Correlation of the metavolcanic rocks in the
s gk tremolite-cummingtonite or as hornblende- the Farmville basin. The strike of r i o test data for rock material from additional sites in Buckingham Sl p
over-bank, lake, swamp and channel deposits; fonik e of rocks is generally between N20°E g : ey Y : Maryland, Delaware, and Virginia Piedmont (abs.): Geol. Soc. America Abs
interbedded on a small scale. CHIMTNELOTILE: and. N30°E; dips_are between 20° and_35° to the. northwest. The County are in “Physical Test Results of the Virginia Highway o i 32’ e ; ; )
. ) . . conglomerates of th t f the bisin & ; Statewide Aggregate Survey” (Virginia Department of Highways and VeSO or preR0-oRTs
Rock is moderately resistant to weathering and glomerates of the western part of the basin represent a gravity ; ; Y
Siltstones, mudstones and shales of this unit e b Tl tos;ography' Prirn g’co . flow regime all in which metamorphic rocks to the northwest of the Transportation, 1954). A granite prospect northeast of Curdsville is in Higgins, M.W., and others, 1973, Preliminary interpretation of an aeromagnetic
are moderately susceptible to weathering and Amlreddiliomnge, Cames " oil that ovedies o Triassic border fault were eroded and transported to form fan-shaped Eordﬁf hn; Grade Al stone. Material from an abandoned quarry in map of the crystalline rocks of Virginia (abs.): Geol. Soc. America Abs., vol. 5,
underlie areas of gentle topography charac- : - : conglomerate deposits (fanglomerates) along the western margin of ornblende gneiss located southeast of Dillwyn and about three-
« . p . . sticky, impermeable saprolite. When wet, the A : g g g s oiirths of ile (1.2 k e . no. 2, p. 178.
terized by deep silty and silty-clay soils with as 1 el hishly plast] 4 Th the basin. The particle size of the deposits decreases eastward ourths of a mile (1.2 km) north of the Willis Mountain quadrangle was o o
local clay-rich lenses. Septic tank drainage smls{ form a stlcbff, ig Z.p zﬁllc mud. ' e allowing distinction of proximal, medial and distal portions of them. used for roadstone by th? State of Virginia. Johnson, S. S., 1967, Virginia’s contribution to the kyanite-mullite industry:
would be adequate and some potential exists TOES 48 Iperiien o eXtepL W Lle meny prav s These three parts of the unit are well exposed along Willis and Little Good exposures of diabase, a tough, greenish-black rock, oceur Virginia Minerals, vol. 13, no. 1, p.1-7.
fob splid waste Mspossl, Cotstrosiion suts v where tlt is abundagtlfh JOlt{lted-_ thl.i JOlnti Willis rivers. along U.S. Highway 15 just north of Curdsville and on the east side of Maloney, E. A., 1976, A history of Buckingham County: W boro. Virdinia:
subject to sloughing. The unit is moderately fﬁgr?lﬁif fssfzz;g)iiﬁaﬁk ;;;n(:;é :;ldl sloliudSZr(l)d Triassic deposits in the central part of the basin, which are poorly State Road 600 near the Buckingham-Cumberland county line. The McClung’- 1i9 p ’ Y ¢ v oo, THeI
well-suited to agriculture, timber operations, liquid waste disposal. Construction cuts are exposed, represent a fluviallacustrine facies. Rock types include rock occurs in typically thin, elongate dikes that are generally not ’ ) ) . i
recreation and moderate-density housing. e wiion iy, bul Besoite Lnsdable hen siltstone, shale, mudstone and arkose; there are also conglomeratic iultable for commercial quarrying because the dikes are narrow and Neuschel,. S. K., 1970, Corr.elatmn of. aeromagnetics and aeroradioactivity with
ot e are’ o o el Lo T e lenses and thin coal seams. Reddish-brown siltstones and arkoses are a;/ﬁlsteep ?lps. - . " » " R " lithology in the Spotsylvania area, Virginia: Geol. Soc. America Bull., vol. 81, no.
ac, arkose and arkosic conglomerate, poorly B the major lithologies. angular, white sand 1s produced as a by-product ol kyanite 12, p. 3575-3582.
sorted, angular to subroundeg:i lithic granule to e, Belogiv the fluvgia]-lacustrine deposits is a poorly sorted arkose and processing at Willis Mountain by crushing of kyanite-bearing quart- PavIIides Louis, 1980, Revised nomenclature and strati hic relationships of
pebble conglomerate. Relatively high feldspar fq, ferruginous quartzites as dark-reddish-gray arkosic conglomerate. The deposit contains silicified wood. éxzt)e.TThhe sarzd 5 llrilostlyl maﬁ'ketedt%.s gglf-cotirse 'sandb(lSvs;(‘eet, 178, p. the Fred’ericksl;urg domplex and Quantico Formati . lfg‘:}z:le'c e lg'lsdlps (;
content reflects composition of source rocks i G s ; : Several abandoned coal mines and numerous prospect pits are i - +hie material has also been utilized as cleaning, blasting, engine, CAOROL NS NREIa SIC OOt
o eoat Sid]Z of deposgﬁonal b“sj;"' jZ::deéo pe"::gltzmg IZ?sdc’on:?erf)lZ: leztr(;sesw ?cl- the vicinity of Farmville but there are none - Fhe \}I)Veiflis]pll\/IoSnga}E foundry, and ballast sand (Johnson, 1967, p. 6). U-8. Geol. Survey Prof. Paper 1146, 29 p.
. . . s ; : ; area, where the largest coal seam found was about four inches (10 ¢cm) Pavlides and others, 1974, Correlation between geophysical data and rock t
A th t which th to loose, well- cur within the amphibole gneiss. Magnetite . : : rhate i g ’ ’ , geophysical data and rock types
drainég 81(1)1;1115‘ vge;tic "cziﬁ{ di];sina(g)e i(s)(;sdequate. constitutes 15 to 25% of the rock and alqng ';ltllll(élky aII?e;S unlikely that any significant coal reserves exist in the There are sulfide dl\élgggli::] S?zliflchEscopper gold and lead in the Piedmont and Coastal Plain of northern Virginia and related areas: U.S.
Limited potential for solid waste disposal. w;f,’;tzs‘zgcgﬁﬁzuﬁﬁ"i‘éﬁfzeinés ;‘Ziiggib;zeorzg q%f? ’ mineralization) in the metavoleanic rocks of the Chopawamsic For- Geol. Survey Jour. Research, vol. 2, no. 5, p. 569-580.
Deep construction cuts would be subject to gites S il M e seuikied. pith muil Diabase Dikes mation; the origin of the mineralization has been reported by Gair Smith, J. W., Milici, R. C., and Greenberg, S. S., 1964, Geology and mineral
sloughing. galee il g el i o s gl e Several diabase dikes ranging in width from a few feet to about 220 (f1978). There }11?3 been intensive drilling and other exploration work resources of Fluvanna County: Virginia Division of Mineral Resources Bull. 79,
zones, dark-brownish wad composed primarily f(}elet (67 m) cut th}‘otilght téle metamorphic and sedimentary rocks of or massive sulfides in recent years. 62 p.

1 s A : of magnetite and hematite with minor amounts the area. .So_me of these dikes were traced for several miles. They Southwick: D s .
Arvor:a . Forrzgt;or;: ht_Oap, for;z;hg}zoblas.t}zlc: of spessartine garnet (mineral determinations characteristically weather to a red sticky and clayey soil marked by . . . GoLp . . oLt L Lo Hisesol. U dn, st Mixon, 5. B, 1971, The Ghopamatisls
garne mchii.sc is 3 ight-gray to ‘er grqy}zesl by eray diffraction) rounded exfoliated boulders. These dikes clearly postdate all known Gold is associated with the massive sulfides. Most of the pits and Formation— A new stratigraphic unit in the Piedmont of northeastern Virginia:
green, medium- to  coarse-grained, crinkle- J tectonic events and are considered to be Triassic or slightly younger trenches of two old mines, the Morrow and the Seay (Sweet, 1980), are U.8. Geol. Survey Bull. 1324-D, 11 p.
folded, well—fo.lzat.ed; occupies folded cores of Rocks are resistant to weathering and tend to in age. BARY young on linear ridges of micaceous quartzite and fine-grained, quartz- Sureet, P, €., 1978, Sund and gravel zesousces in Viretnia, in Contribitions &
zsoclmql synclme:s', reslst:‘ant to weatherzr.zg and form short, linear ridges. The unit weathers to sericite schist of the Arvonia Formation. The deposits probably ey in,ia(.} 1 YIH' Virei .g Divisi ¢ Mi ginia, on 1.'1 u. ions to

| lttbrlﬁer;llzgsv ég:gsul;?;:ers rzfgselsi;ghtlzzf;rlseict;gnp e(;]“ shallow, stony soils. _Septic tanl_c drainage is QUATERNARY SYSTEM represent placers formed on the eroded surface of the Chopawamsic 67_54 eology —III: Virginia Division of Mineral Resources Publication 7, p.
Hisive [olistion proQucey ditiretion arnkle poor because the rock is generally impermeable. Deposits include: colluvium, terrace deposits and alluvium. Formation. More than 250 troy pounds of gold were produced from ’
s e hitepi e air Construction cuts are generally stable; blasting Colluvium is formed by gravity transport and is located in areas of placgr deposits at the Morrow (B(?okgr, Garnett, Moseley) mine in the , 1980, Gold in Virginia: Virginia Division of Mineral Resources
b 4 s ma g may be required for deeper cuts. Some relatively steep topography. Deposit thickness is highly variable and 1850s. Shafts were sunk at the site in 1854-1865, 1880 and 1938. The Publication 19, 77 p.
rock. potential exists for the mining of massive is-estimated 1 £ 1 to 20 feet (0.3 to 6 : . Seay mine was developed with cuts and shafts before and also after .
) ) ] : i of stimated to range from 1 to eet (0.3 to 6 m) in thickness. the middle 1800 Taber, Stephen, 1913, Geology of the gold belt in the James River basin
Arvonia ‘Formatlon rogks_ are confined to cores sulfide ores (gossans) associated with these Terrace deposits of unconsolidated gravels and cobbles in a sand, silt e middle s. Viewinio: Vinad .v o l’ ) i 5
of synclines. The unit is moderately resistant rocks. and clay matrix are along most of the drainage systems; these fl‘glnla- irginia Geol. Survey Bull. 7, 271 p.
to erosion and underlies upland areas. The ) ) _ deposits are generally less than 10 feet (3 m) thick. The few such . CopPER Tillman, C. G., 1970, Metamorphosed trilobites from Arvonia, Virginia: Geol.
schist weathers to a thin ocherous soil over- tts, pale- to dark-greenish-gray, inequigranular deposits in upland areas may represent an older drainage system. There is a copper prospect on the southwest slope at the south end Soc. America Bull,, vol. 81, no. 4, p. 1189-1200.
lying moderately permeable saprolite. Septic talc-tremolite schists occur as irregular sill-like Alluvial deposits blanket floodplains of major streams. The alluvium of Wllh_s Mount'am (Taber, 1913, p. 133). Specnpens of pyrite and Vireini . . .
tank drainage should be adequate for low-to bodies in the amphibole gneiss. The compo- is composed of unconsolidated sand and clay with subrounded to py.rrhotlte are in th? woods near an old cave in t_h? area, but no irgmnia Depar.tm.er.lt O.f Highways a.nd Tign sprtation; 195.)4' Fhysical iest
moderate-density housing. The schist contains sitions of the unit range from talc-tremolite rounded cobbles and pebbles. These deposits reach thicknesses of 30 evidence of a caved-in shaft was seen. The cave visited meets the results of the Virginia highway statewide aggregate survey: Richmond, 68 p.
sulfides in sufficient quantity to locally affect schist to actinolite-chlorite schist. The unit feet (9 m). locatlor_l deic?'pthntﬁy Mailoil%))fo,(w?& p- 4) of Woodson’s Cave, a Watson, T. L., and Powell, S. L., 1911, Fossil evidence of the age of the Virginia
the potability of groundwater. The schist has a is moderately resistant and, where extensive SUrveyilg stationn the early S Piedmont slates: Am. i 1 }
pervasive foliation that can act as a slip-surface enough, tends to form small knobs and ridges. STRUCTURE : iedmont slates: Am. Jour. Sci., sec. 4, vol. 31, p. 33-44.
i i d tructi ts to b "I g s RON
‘ggtlfr}:;si:guéie;o ;:spagosr‘llscﬁugiggsntgubs dz g ai Rock is in elongate,.pod-shgped bodies that The rocks within the area have a complex deformational history. Many of the ferruginous quartzites in the area have been ] REFERENCE NOTE
thie sl of ‘peressive folidkon. "The soils: are weather to a heavy, sticky soil overlying dense, The oldest rocks bear evidence of three periods of folding. F, folds, prospected during exploration in associated massive sulfide deposits. Portions of this publication may be quoted if credit is given to the Virginia
denerally agid and, zequire Time Sor agionltyral impermeable saprolite that forms a thick vis- which occur in outerop as tight isoclinal, mtrqfol_lal folds on the flanks Thel:e is currently substantial interest in the ferruginous quartzites Division of Mineral Resources. It is recommended that reference to this
STEGGAEE. cous mud when wet. Septic tank drainage is of the larger F, folds, were observed within the rocks of the and in the sulfides; both the iron and sulfide deposits were probably report be made in the following forms:
poor and the potential for solid waste disposal Chopawamsic Formation and not in the rocks of the overlying Ar- formed by volcanic exhalations. Marr, J. D.. Jr.. 1980 Th | ¢ the Willi .
P ; . is low. Construction cuts in the unit generally vonia Formation. Pavlides (1973) described a similar relationship art, J. D., Jr., 1980, The geology of the Willis Mountain quadrangle,
fag, quar;‘zzts, lzl;ght(-iy illlowzsh-gr a%’ Z’;déumi ta require blasting and tend to be unstable. Some between the Chopawamsic Formation and the Quantico Slate, a MANGANESE Virginia: Virginia Division of Mineral Resources Publication 25, text and
izzzsse-(,lg:;zzrizi;e a;"rzn Lfch Zg ;g(;zz—t ?23 em) rglzl_cca’; potential exists for quarrying dimension stone. youngfefdformation, in northern Virginia. ] A deposit of manganese oxides near Curdsville was worked in the 1:24,000 scale map. ‘
fee : F, folds occur as tight isoclinal, refolded synclines and broader, 1880’s or the 1890’s (Espenshade, 1954, p. 93). Field mapping of the Sweet, P. C., 1980, Economic geology, in The geology of the Willis Mountain
occurs above the basal quartz-mica schist. The : : P : . . : J 2 S ICERENI .
i i more open .antlcllnes. The tlght Synclll}al f_OldS contain pe_l]ltlc schl_sts area and querying of residents failed to reveal any information quadrangle, Virginia: Virginia Division of Mineral Resources Publication 25,
;Inicaceo us saprolite. d and quartzites of the Arvonia Formation in their cores; intervening concerning this deposit. text and 1:24,000 scale map.
: . p 1 Tviassi i i McCollum
Z Unit weathers to a thin stony to sandy soil Triassic rocks mapped and described by Michael B. c
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