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MESOZOIC IGNEOUS INTRUSIVE ROCKS

DESCRIPTION OF MAP UNITS

LATE PROTEROZOIC

CORRELATION OF MAP UNITS

IGNEOUS

79°07'30° (PINEY RIVER) 79° 00" 00" _ o _ METAVOLCANIC AND METAPLUTONIC IGNEOUS ROCKS MIDDLE PROTEROZOIC META-IGNEOUS AND ALTERED o o INTRUSIVE ROCKS
37°37°30" f = NGNS AN AR e PSS e ] N A T = N;f STt U4 s NS R AN N N IR Y P A B LR = 37° 37’ 30" - diabase and gabbro — Igneous intrusive rocks of Mesozoic age; dark-green to OF THE CROSSNORE PLUTONIC-VOLCANIC SUITE META-IGNEOUS ROCKS OF THE BLUE RIDGE BASEMENT S 7
B ' B0 55 TR f ' T i ‘ ol L s black, weather to dark reddish-brown; fine- to medium-grained; diabase is COMPLEX (CONTINUED) o) { (ﬁlé) < -
aphanitic; gabbro is ophitic, subophitic, subidiomorphic, to porphyritic; typically The following felsic (ZIfv) and mafic, ultramafic, and ultrabasic (ZImu) rocks %J 2
contains abundant magnetite; modal analyses average 43% plagioclase, 33% occur as intrusive dikes, sills, pods, lenses, and interlayers within Late ALTERED CHARNOCKITIC ROCKS
_ 3 N\ augite, 6% magnetite, ilmenite, and other opaque minerals, 3% K-feldspar, and Proterozoic metasedimentary rocks of the Lynchburg Group, and Middle biotite granodioritic porphyroclastic gneiss - Biotite granodioritic METASEDIMENTARY
o/ 7 \\ NS 1% quartz as primary minerals, and 5% biotite, 4% chlorite, 3% muscovite, 1% Proterozoic Yag, augen gneiss of the Blue Ridge Basement Complex. As such, 9dg porphyroclastic gneiss is brownish-gray to grayish olive-green; fine- to ROCKS
\S\R\;zj ‘g ezw&i L ep_idote, and_l% calcite as post—iptrusive hy(_jrothgrmal alte_zration minerals from these rocks are no older than Late Proterozoic. Those occurring interlayergd with medium-grained: protomylonitic throughout, becoming mylonitic nearland e o z CANDLER FM META-IGNEOUS ROCKS
\ P ;\ \ primary mafic phases; occurs as dikes (and minor sills) that intrude older geologic Zlg; metagraywacke of the Lynchburg Group and Yag; augen gneiss are high-strain zones: multiply foliated; locally exhibits a cross-muscovite or Q Z - CATOCTIN FM
units throughout the map area. Diabase and gabbro commonly weather to dense, probably equivalent, at least in part, to rocks associated with the Late Proterozoic cross-biotite texture: modal analyses average 30% quartz, 11% plagioclase, 6% 9 g RNUSAGIS
spheroidally rounded boulders, which can be easily traced along strike when Moneta Gneiss of Wang (1991) and Wang and Glover (1997), which have been K-feldspar (microcl,ine) 3% perthite, and 1% ilmenite , magnetite, and c’)ther 2 g €zc €zm
outcrop is absent. Several dikes portrayed on the geologic map are exaggerated, dated at 607 = 7 Ma by Southworth and others (2005). Many of the smaller dikes, opague minerals as prin’1ary constituénts 1% apatite an,d traces of, zircon and . STRUCTURAL DISCONTINUITY
and many more are too small to map separately at this scale. sills, pods, and lenses portrayed on the geologic map are exaggerated, and many allanite as accessory minerals, and 29% b’iotite 10% épidote 4% muscovite. 4% LYNCHBURG CROSSNORE
more are too small to map separately at this scale. These felsic (ZIfv) and mafic, - . ’ . R - GROUP PLUTONIC-VOLCANIC SUITE
CAMBRIAN METASEDIMENTARY ROCKS ultramafic, and uItrabaEiC F()Zlmu)y rocks are also included( Wit% the Late tltatnlte, 10?", penn:jnlteitanci_traces of géime'tl,VICf:lor_ltt_& cllnc|)(20|5|:e,t?lpd Ca'?t'te as
5 ) L . _ i metamorphic and alteration minerals. Mylonitic rocks o is unit are Zlgs o
CANDLER FORMATION Eg;te'r%\z/mc Crodssg?re Plultgg;c—Volcanlc Suite (Rankin and others, 1973; Rankin, characterized by sericitic phyllonite, which is silvery greenish gray, weathers to STRATIGRAPHIC CONFORMITY
icitic phvllite — Sericitic phvilite of the Candler Formation is medi 5; Wang and Glover, )- medium to dark brownish gray; fine- to medium-grained; lepidoblastic; Zlpz RATIGRAPHIC CONEORMITY Zimu
sericruc phyltlite — Sericitic phyliite of the Landler Formation IS medium-gray, . . . L . o mylonitic; well foliated. Biotite granodioritic porphyroclastic gneiss is locally
€ ’ . u
* weathers to silvery-green; fine- to medium-grained; lepidoblastic; multiply Zlfv felsic gneiss - Leucocratic m.uscowte-b|c_)t|te—qua.rtz—fel_dspar granitic gnetss I% interlayered with pods, lenses, and screens of charnockitic gneiss and leucocratic o o
foliated and crenulated; modal analyses average 26% quartz, 1% magnetite, yellowish-gray, weathers to light yellowish-gray; medium- to coarse-grained; granitoid gneiss, and xenoliths of leucogranulite orthogneiss, most too small to STRUCTURAL DISCONTINUITY
ilmenite. and other opague minerals. and 1% plagioclase as primary constituents granoblastic to porphyroclastic, locally lepidoblastic depending on mica content; A . s L ’ . .
1 1 1 . - . . . . . S mu
! paq : o plag S primary cons Il foliated. Fel N to both ZI ¢ ke at the b show at this scale of mapping.  Biotite granodioritic porphyroclastic gneiss o 2lg z
1% zircon as an accessory mineral, and 37% muscovite, 17% biotite, 15% well Totiated. FEISIC gneiss 1 Intrusive into both £1g; metagraywacke at the base represents a metamorphically altered derivative of the more massive, weakly o
chlorite, 2% epidote, and a trace of garnet as metamorphic and alteration of the Lynchburg Group, and Yag; augen gneiss of the Blue Ridge Basement foliated charnockite gneiss units, Ycg, and Yogy,, as proposed by Evans (1987 N 2
minerals. Muscovite-biotite metagraywacke is locally interbedded with sericitic Complex. 1991) and Bailey and Simpson (1993). it 105 e
phyllite, and is medium to dark gray, weathers to light gray; fine- to ; hosed mafic. ult . d ultrabasi « fic to ultrabasi 51
medium-grained; granoblastic to Iepidoblastic, depending on mica content; well - me amorp 0osed ma IC,.U ramaric, ana ultra -a5|c rOCKS — maric 0 u ra_a5|c g STRUCTURAL DISCONTINUITY
foliated: locally layered. Layering in metagraywacke ranges from several i meta-igneous rocks ranging from altered ultrabasic rocks (talc-serpentine schists), MAFIC AND ULTRAMAFIC ROCKS L 7
. . - . . - i i iboli . i i <
centimeters to several decimeters, and is likely primary bedding. tq talc a}mphlbole schists, to gmphlbollte and rare metagabbro; oceur as intrusive . . . . B 3
dikes, sills, pods, lenses and interlayers throughout the metasedimentary package Ym metamor[:r)]hosgd :‘T_‘af'cd alnd l:('_tfzmaflc ddI'ITIeS and s_lllsh _ §gvera]1 Zlg2
CAMBRIAN TO LATE PROTEROZOIC META-IGNEOUS ROCKS of the Lynchburg Group, and Yag,, augen gneiss of the Blue Ridge Basement ?et?ml\;rp ct)sg madlc an _Lf[trima Itc Ibzs and st hs_bcrqu out ('jn thle V_'tc'rt')'_tyt_? STRUCTURAL DISCONTINUITY
Complex, and in a continuous belt within the upper part of the Lynchburg Group aul ogn ar'P’t aR/I tconf)ls 0 rr;e a%? IEO, antﬁ) ' ? Il'e’h?nl' chion ef 10 Ite
CATOCTIN FORMATION in the southwest corner of the Amherst quadrangle. Mafic and ultrabasic rocks of ?nneedlisjringrz(i:n;j : or?g?r?:I t«ra(:(tljrz “i/se h;;id,i\cl)vriecl)rper:isc Zr;%ulgrl\:g gc:gﬁ’iti::ne-bu(; Z1g; Zimu
- metabasalt — Greenstone (metabasalt) is dark greenish-gray, weathers to light ;Ehlls ;J r:jltt arf dlStIr:nglf hed from yqungelr Jura?:lc i‘%baﬁf gn(tjhgabbr? by their altered locally by metamorphism and deformation to a porphyroclastic-textured Zips Zimy 2tv
‘ reddish-brown; fine-grained; nematoblastic to lepidoblastic, depending on mica rgcls ? :X :nrg ?2 d;eﬂ:og:gzzli\;ﬁ_mrlgeriloo?))llé(:k mvx?ea:thoe;se (;Zrkerg:jcasisﬁ_obrpénv\?nn rock; massive to foliated; easily distinguished from younger Jurassic gabbro by its STRUCTURAL DISCONTINUITY  mmmmeeeeme
and actinolite content resulting from intensity of alteration; well foliated. Am h?/bpol’ite i commonlg coarse-gvgr coarse-arained. with porohvroblastic to foliated texture and amphibolite-facies mineral assemblage. On the adjoining MOBLEY MOUNTAIN
Greenstone is locally interlayered (meters to several meters) with orph roclastic megacr s)t/s of par asitZu © se?/eral céntimetFe)r iE giameter but Piney River quadrangle, modal analysis of a similar metagabbroic rock indicates GRANITE
metasedimentary phyllite and minor metagraywacke, similar to lithologies in the porphyrocia gl y: hi rﬁ) E hb P G fi di N q 7% quartz, 5% plagioclase, 3% ilmenite, magnetite and other opaque minerals,
Candler Formation. Phyllite is locally mylonitic along the contact with the sor;e varletlet;sl(mpstyvx\lltl Inthe )I/nC Hrg rOl;p) areh[r;e—l_to me |um-grka|une ' 1% hypersthene, and a trace of K-feldspar as primary constituents, and 25% L =~
Lynchburg Group; mylonitization results in a distinctive “button” or “fish-scale” and - nematoblastic. textural varieties of amphibolite are weakly to idote. 21% chlori 0 lite. 99 ite. 9% titanite. 1% zoisi d
: ; ; : well-foliated. Modal analyses of amphibolite in the Lynchburg Group average epidote, 21% chlorite, 1% tremolite, 9% pargasite, 9% titanite, 1% zoisite, an
schist characterized by lenticular muscovite-aggregate porphyroclasts, about one 62% par asi.te 16% aquartz. 5% plagioclase. and 2% K-feldspar as orimar traces of biotite and talc as metamorphic and alteration minerals. Amphibolite BLUE RIDGE BASEMENT COMPLEX ROCKS
centimeter long, which are flattened in the foliation plane. Brown (1958) con:ti?ue?lts iraces oofqzircor{ 3 ;tiF:e gand rutile as accz:ssor mi?werals gnd 5% (retrogressed metagabbro) is dark greenish gray; medium-grained; nematoblastic. CHARNOCKITIC MAFIC AND ALTERED
correlates along-strike greenstone on the adjacent Lynchburg 15-minute . P X » apatite, an y S Garnet-chlorite-biotite gneiss and schist (retrogressed amphibolite) is dark ROCKS ULTRAMAFIC CHARNOCKITIC
. : : : s epidote, 4% ilmenite, magnetite, pyrite and other opaque minerals, 3% . . . . : K : ROCKS ROCKS
Quadrangle with the Catoctin Formation. - The Catoctin Formation is dated at clinozoisite, 1% titanite, 1% biotite, 1% clinochlore, and traces of garnet, chlorite greenish gray; fine- to medium-grained; granoblastic to locally lepidoblastic,
about 570 Ma by Badger and Sinha (1988). e el g C garnet, ’ depending on mica content. On the adjoining Piney River quadrangle, a similar [ ve v P ]
and (_:alu_te 8 metamorphic anq alteration minerals. _Modal analyses of chlorite-garnet-biotite orthogneiss occurs as a cross-cutting dike; modal analysis » =
metamorphosed  mafic dikes and sills - This unit consists of amphibolite In Yagy, augen gneiss average 51% pargasite, 17% quartz, 8% of this r%ck indicates 300/g uartz, 16% plagioclase 40/g K-fe;lds ar, and y10/ ¢) s
cam garnet-epidote-biotite schist, and lesser amphibolite. Schist is dark greenish-gray, plagioclase, and 2% K-feldspar as primary constituents, traces of zircon and Imenite. madnetite and oth;r% e minoergls%s g coonstituen?s 1% zircog s Yean 39
weathers to dark reddish-brown; fine-grained; lepidoblastic; well-foliated; apatite as accessory minerals, and 8% biotite, 5% epidote, 4% zoisite, 2% and a trace 0% allanite as accesch))rq minerals. and 250/ bi{mte 59 muscovite. 5% N 25
cross-biotite texture is common locally; modal analyses average 18% quartz and chlorite, 2% ilmenite, magnetite, pyrite and other opaque minerals, 1% enidote. 3% garnet. and fraces o?chlorite and cIinozoisite s n:etamor hie ang i AUGEN GNEISSES is
4% plagioclase as primary constituents, 1% zircon and 1% apatite as accessory muscovite, and traces of titanite and calcite as metamorphic and alteration Ipt ) ti,n n:n? cal ’ Multiole foliation met overarowths. and hiahl ptr ined 5 Yagn et
minerals, and 49% biotite, 23% epidote, 2% garnet, and 2% titanite as minerals. Amphibolite commonly exhibits a cross-amphibole texture, consisting a e? Od' " eas th'u F;he olia Ods,’kgaf EL overgro SL’? P g y;a i K 5%
metamorphic and alteration minerals. Schist is the retrogressed metamorphic of distinct needles of acicular amphibole that overprint earlier-formed foliation qCuarl; tfri rl15 lngurLs . :js;kor $gtrr1]e|s(s: tl fin E’Tmy‘t)iu?]gerH ?ze ndrchapq ”igmo o - &
equivalent of amphibolite, which is dark greenish-gray, weathers to surfaces, suggesting  post-peak-deformation thermal  metamorphism. 1087) prosent field- and geochemical-evidence Suggesting. that ce {98, 5 t
reddish-brown; fine- to medium-grained; nematoblastic to granoblastic to Amphibolite is interpreted to be retrogressively altered metavolcanic rock ferrodioeite and other mafic agnd Ultramafic rocks in the?g on gre cumulates that = GRANULITIC ORTHOGNEISS N
lepidoblastic, depending on mica content; weakly to well-foliated: (Rankin and others, 1973); some amphibolite in both the Lynchburg Group and oceur at the base of the Turkev Mountain and Roses Migll lutons. or are dike
cross-amphibole texture is common locally; modal analyses average 78% Yag augen gneiss is locally completely retrogressed to biotite gneiss and schist swarms of differentiated arent):naterial intrusive into these plutons’ If so, mafic - - —
pargasite, 7% quartz, 4% plagioclase, and 4% ilmenite, magnetite and other Amphibolite within the Yagy augen gneiss is interlayered (meters to several and ultramafic rocks of tF;lis unit on the Amherst quadran E are a. roxi’matel
opaque minerals as primary constituents, a trace of apatite as an accessory meters) with amphibole-bearing biotite granitic augen gneiss (which is similar to squivalent in aae to charnockites of the Yean unit q 9 PP y
‘ mineral, and 5% biotite and 2% epidote as metamorphic and alteration minerals. rocks of the Yagy augen gneiss unit, except that amphibole is the dominant mafic g g g unit REFERENCES
= Tonfa Both major rock types of this unit occur as dikes and sills that intrude older mineral phase rather than biotite), and is indicative of assimilation of the country AUGEN GNEISSES
S geologic units throughout the map area; most occur in Middle Proterozoic Yag, rock during intrusion. Within the Zlg; unit of the Lynchburg Group, centimeter- N
-~ augen gneiss, but some occur in the western part of the Late Proterozoic to decimeter-scale lit-par-lit-like, fine- to medium-grained, nematoblastic Augen gneisses of the Blue Ridge Basement Complex on the Amherst quadrangle Aleinikoff, J-NJ Burton_,t WfC Lx/tltle, P-Tt-, Nel§on,A.Et._, and _Southwforttrr:, C.S.t,h zoooélu-Ps_geockl;pnqlqu O(fj
Lynchburg Group and the eastern part of the biotite granodioritic porphyroclastic amphibolite is locally intricately interlayered with amphibole-bearing are subdivided on the basis of constituent feldspar. Augen gneisses of the Yag, lz\;li:r‘}’/';ag; U’ngaé'rsca:;’giane;ggg;g;%?gg%ﬁi‘llgﬁl%e.lsses of the northern Blue Ridge, Virginia an
= gneiss (gdg) unit. Brown (1970) and others interpret rocks of this unit to represent metagraywackes, giving the rock a migmatitic appearance. These amphibolites unit, in the northwest corner of the quadrangle, are perthitic; Yag;; augen gneiss Badger, R.L. and Sinha, A.K., 1988, Age and Sr isotopic signature of the Catoctin volcanic province:
=z intrusive feeder dikes to extrusive Catoctin metabasalts. Many dikes and sills may have been mafic tuffs (Rankin and others, 1973), or calcareous sediments, crops out in a wide belt in the central portion of the quadrangle, and consists of _ Implications for subcrustal mantle evolution: Geology, v. 16, p. 692-695. _ _
< portrayed on the geologic map are exaggerated, and many more are too small to before prograde metamorphism. Talc-amphibole schists are dark greenish-gray, abundant microcline. Yag, augen gneisses on the Amherst quadrangle are Ba"e\%irgi-r':f; aG“goISO'S?CP:IOQGgékylg?infe’;‘ii’;sé‘mzt;”‘j\/ i%’gfzczfﬂzgemma"o” in the Blue Ridge province,
% g map separately at this scale. weather.lng to Ilgh_t greenish-gray; fine-grained,; Igpldoblastlc; chally mylonitic; |dentlcgl.to_ Shaeffer Ho!low Granite mapped by Herz and Force (1984, 1987) on Bartholomew, M.J., 1977, Geology of the Greenfield and Sherando Qua'drangle& Virginia: Virginia Division of
O T well foliated; consist of about 4% quartz, 3% plagioclase, 1% rutile, and traces of the adjoining Piney River quadrangle to the north (Herz and Force report Mineral Resources Publication 4, 43 p.
§ L LATE PROTEROZOIC METASEDIMENTARY ROCKS K-feldspar, and magnetite, ilmenite, and other opaque minerals as primary discordant ages of 1787 to 990 Ma for Shaeffer Hollow Granite). On the Amherst Bartholomew, M.J., 1981, Geology of the Roanoke and Stewartsville quadrangles, Virginia: Virginia Division of
nstituents, and 34% tremolite, 28% anthophyllite, 21% talc, 5% chlorite, 2% rangle, Y n gneiss i i h lithologically and structurall Mineral Resources Publication 34, 23 p.
o | © LYNCHBURG GROUP co s.t tuents, & d 34% tre ° te'. 8% anthophyllite, i talc, 5% chlorite, 2% qqad angle, Yag, augen gneiss 1s assoc ated bOt t ologically a d structu ary Bartholomew, M.J., and Lewis, S.E., 1984, Evolution of Grenville massifs in the Blue Ridge geologic province,
@ ) biotite, 1% epidote, 1% titanite, and traces of zoisite and leucoxene as with similarly perthite-bearing layered granulitic gneisses (Ylgg) and perthitic southern and central Appalachians, in Bartholomew, M.J., Force, E.R., Sinha, A.K., and Herz, N., eds, The
8 ‘ 8 A heterogeneous sequence of interbedded and interlayered metasedimentary and metamorphic and alteration minerals. Primary pyroxene has been nearly charnockites (Ycg,). Yagy, augen gneiss is possibly equivalent, at least in part, to Grenville event in the Appalachians and related topics: Geological Society of America Special Paper 194,
2 m metavolcanic rocks of Late Proterozoic age (Wehr, 1985; Wehr and Glover, completely altered to amphibole in these schists, but locally, the schists are the Stage Road Layered Gneiss of Sinha and Bartholomew (1984). However, p. 229-254. _ _ _ o
a | 1985), between rocks of the Evington Group-Candler Formation (Espenshade, interlayered with less altered metagabbro. Talc-amphibole schists are interpreted Sinha and Bartholomew (1984) suggest the Stage Road Layered Gneiss is Barth\f;_'orf‘e_‘“{' X-J-' _Ga‘hJ“ght' T'\;'S Il, and Hegé';a' V\lliséhlliils’mecmmc model for the Blue Ridge in central
g 1954) to the east, and Blue Ridge Basement Complex rocks to the west. On the to be retrogressively altered ultramafic rocks. Altered ultrabasic rocks are rare, paragneissic (and cite two distinct ages of detrital and metamorphic zircons - 1870 Bartho'lggr:'e'\i," M'jfr:_c:vr;is?g'; %ugﬂsg Cgisv_ ) Bad;ér’ R.I-., and Sinha, AK., 1991, Tectonic history of the Blue
Ambherst quadrangle, metasedimentary rocks of the Lynchburg Group are divided but are dark greenish-gray, weathering to light greenish-gray; fine-grained, and 915 Ma); mesoscopically, Yag;, augen gneiss on the Amherst quadrangle Ridge basement and its cover, central Virginia, in Schultz, A., and Compton-Gooding, E., (eds), Geologic
into four major units based on dominant lithology: metagraywacke, mica schist, lepidoblastic; locally mylonitic; well foliated; consist of about 26% olivine and appears orthogneissic. Pettingill and others (1984) report a younger age of 1147 evolution of the eastern United States, Field Trip Guidebook: Northeastern-Southeastern Section,
.. . . . . . % magnetite. ilmenite an her mineral rimar nstituen r Ma for R Laver neiss. Y n oneiss m | rrelativ Geological Society of America, Virginia Museum of Natural History Guidebook No. 2, p. 57-90.
graphitic SChIS.t, and feldspathic quartZ'te'_ Metagraywa_Cke and m'(_:a SCh'_St are 6% ag. etite, enite and Ot. er opaque o erais asg ary CO. st tueo 1S, a.t ace a for Stage Road ay.e ed Gneiss. Yag, augen gneiss may also t.)e C? e at. ¢ FO Bloomer, R.O., and Werner, H.J., 1955, Geology of the Blue Ridge region in central Virginia: Bulletin of the
SRS further subdivided based on age relationships as determined by stratigraphic and of allanite as an accessory mln_eral, and 34_/0 talc., 17% serpentine, 14% epidote, the Mars.hall Metagranite of Espgn_shade (1986) to the north, which is similar in Geological Society of America, V. 66, p. 579-606.
Har structural field observations, and distinguishing characteristics within each and 3% chlorite as metamorphic and alteration minerals. compostion (Clarke, 1984). Aleinikoff and others (2000) report an age of 1112 Brock, J.C., Herz, N., Mose, D.G., and Nagel, S., 1987, Geology of the Mobley Mountain Granite, Piney River
subdivision. The unit descriptions below reflect the maior lithologic divisions of Ma for the Marshall Metagranite. quadrangle, Virginia Blue Ridge, in Contributions to Virginia Geology — V: Virginia Division of Mineral
the Lvnchbura G th pth trati hic ord J g MOBLEY MOUNTAIN GRANITE Resources Publication 74, p. 69-80.
€ Lynchburg roup, rather than stratigraphic orcer. . . . . . . P Brown, W.R., 1958, Geology and mineral resources of the Lynchburg Quadrangle, Virginia: Virginia Division of
o o _ - foliated granite - Leucocratic to mesocratic, amphibole-bearing, _— mlcr_qcllne-bearlng augen_gne_lss—The domlr_lant rock type of this Unlt.IS biotite Mineral Resources Bulletin 74, 99 p.
20s metagrayyvgcke — Muscovite-biotite gneiss is medium- to dark-gray, weathers 9 muscovite-biotite granite gneiss is light bluish-gray to yellowish-gray: fine- to granitic augen gneiss, which is dark yellowish-brown to dark greenish-gray; Brown, W.R., 1970, Investigations of the sedimentary record in the Piedmont and Blue Ridge of Virginia, in
light-gray; fine- to coarse-grained, locally granule conglomeratic and very rarely medium-arained: aranoblastic to porphvroclastic: tvpically foliated. locall medium- to very coarse-grained; generally protomylonitic throughout, but Fisher, G.W., Pettijohn, F.J., Reed, J.C., and Weaver, K.N., editors, Studies of Appalachian Geology:
cobble conglomeratic; granoblastic to lepidoblastic, depending on mica content; massive'gllocall ,mglonitiC' modal ar?al pse)s( avera e’29%>//§ uar{z 19% K-felds a): mylonitic along contact with altered charnockitic gneiss (gdg) to the west and Central and Southern: New York, Wiley-Interscience, p. 335-349. =
LR multiply foliated and locally crenulated; locally layered. Layering ranges from (microclline) 1%/% yerthite’ 10% plagi o)::I ase. 5% g ar asitg and’some biotite apnd Lynchburg Group rocks to the east; modal analyses average 38% quartz, 25% Clarké‘é'wgirllﬁS‘l‘ATﬂe C;’;ZOLS;; B,Lue S&Sgefﬁé'cg?;:\'me";\T:Shf;ntxe"%ﬁél;ncﬁzﬁsogﬁ?egiaﬁﬁ"t(')::irccse.’
several centimeters to about one meter, and may be primary bedding. All mUScovite as prima?ry cons,tituent?s f% ircon ang trgces of magnetite, ilmenite K-feldspar (microcline), 5% plagioclase, and traces of ilmenite, magnetite, and Geological Society of America Special Paper 194, p. 229-254. '
291 metagraywacke subunits are locally interlayered with mica schist, amphibolite, . . . ’ . L P ' other opaque minerals as primary constituents, traces of zircon, apatite, and Espenshade, G.H., 1954, Geology and mineral deposits of the James River — Roanoke River manganese district,
. o . apatite, rutile, and allanite as accessory minerals, and 10% biotite, 5% epidote, . . L ; ’ S inia: : ;
altered ultramafic rocks, and graphitic schist. ~Modal analyses of Zlgs 3% muscovite. 1% carnet. and 1% chlorite as metamorohic and alteration allanite as accessory minerals, and 20% biotite, 6% epidote, 4% muscovite, 2% Virginia: US Geological Survey Bulletin 1008, 115 p. _ . _
metagraywacke average 41% quartz, 7% K-feldspar, and 4% plagioclase as 4 » L7 g ) _ p_ a _ titanite, and traces of garnet and chlorite as metamorphic and alteration minerals, Espenshade, G.H., 1986, Geology of the Marshall quadrangle, Fauquier County, Virginia: US Geological Survey
: . %% apatite and a trace of zircon as accessory minerals. and minerals. Fluorite is also present in some outcrops. Zones of migmatitic layering, ; . . Bulletin 1560, 60 p. _ o o _ N _
primary constituents, 1% apa y ' i in thi i i Coarse- to very coarse-grained composite porphyroclasts of quartz and potassium Evans, N.H., 1987, Post-Grenville metamorphism in the central Virginia Blue Ridge: Origin of the contrasting
T . . - which range in thickness from several centimeters to about 0.5 meters, is common . : . . . . ; X ) X )
26% biotite, 14% epidote, 6% muscovite, and 1% garnet as metamorphic and near the contact between the main body of granite on Mobley Mountain (on the feldspar, up to several centimeters in length, are diagnostic of this unit; as Lovingston and Pedlar terranes: Geological Society of America Abstracts with Programs, v. 19, n. 2, p. 83.
alteration minerals.  Subhedral to nearly euhedral plagioclase laths, with adiacent Pinev River quadranale to th)é no?th) and surrounc}/in countrv rocks grain-size of the porphyroclasts decreases, biotite content increases and the rocks Evans, N.H., 1991, Latest Precambrian to Ordovician metamorphism in the Virginia Blue Ridge: Origin of the
length-width ratios of approximately 3-to-1, within finer-grained ] ney quadrangle t th) ar g Y . grade into biotite granitic gneiss. This unit is locally compositionally layered into contrasting Lovingston and Pedlar basement terranes: American Journal of Science, v.291, p.425-452.
. . . . . . Weakly foliated pegmatitic, granitic and aplitic dike swarms cut the granite and h . > . e 5 Herz, N. and Force, E.R., 1984, Rock suites in Grenvillian terrane of the Roseland district, Virginia, Part 1,
quartz-mlca—feldspgr n-1atr|.x, suggest a Vql(_:amClaSt!C origin for this extend as a halo into surrounding country rocks for about 2 kilometers away from coarse-grained quartzofeldspathic and finer-grained biotite-rich domains; Lithologic relations, in Bartholomew, M.J., Force, E.R., Sinha, A.K., and Herz, N., (eds), The Grenville
metagraywacke unit, which is also locally mylonitic, especially along the contact the main body. Rocks of the Mobley Mountain Granite extend southward from layering ranges from several centimeters to several decimeters; event in the Appalachians and related topics: Geological Society of America Special Paper 194, p.
with the Catoctin Formation. Modal analyses of ZIg, metagraywacke average . ' . : protomylonitization disrupts compositional layering, but the earlier foliation is 187-200. _ _ o o
RN 45% quartz, 5% K-feldspar, 3% plagioclase, and a trace of magnetite, ilmenite the main body or_1to_ the Amherst_quadra_lngle, gpprquately 0.5 kilometers We_St recognized by a cross-foliation alignment of quartz and feldspar porphyroclasts. Herz, N. and Force, E.R., 1987, The geology and mineral deposits of the Roseland district of central Virginia:
i R . . : . . of Sardis. Granitoids that are lithologically identical to the Mobley Mountain . = - e US Geological Survey Professional Paper 1371, 56 p.
) =Ry and other opague minerals as primary constituents, 2% apatite, 1% zircon, and a Granite on the Piney River quadrangle also crop out as smaller stocks, plugs Augen gneiss also locally exhibits a younger cross-muscovite or cross-biotite Nelson, W.A., 1962, Geology and mineral resources of Albemarle County, Virginia: Virginia Division of
8:/};? B trace of allanite as accessory minerals, and 34% biotite, 9% muscovite, 1% dikes. and sills aporoximately 3 kilometers southeast of the main bod ,on thé texture. Augen gneiss is interlayered with Late Proterozoic felsic gneiss and Mineral Resources Bulletin 77, 92 p.
- /{’/;’/j epidote’ and traces of garnet, titanite, and chlorite as metamorphic and alteration ! pp y i y amphlbo“te (ZlfV and Zlmu) Rocks of this unit are distinguished from Late Pettingill, H.S., Sinha, A.K., and Tatsumoto, M., 1984, Age and origin of anorthosites, charnockites, and
,,,,, . . : . . Amherst quadrangle, on Paul, Kentucky and Strode mountains. Mobley . . S . L - granulites in the central Virginia Blue Ridge: Nd and Sr isotopic evidence: Contributions to Mineralogy
# minerals. Zlg, metagraywacke conformably underlies feldspathic quartzite and . L Proterozoic felsic gneiss in that the later is more felsic in composition, and
hitic schist in separate fault blocks. Modal analvses of Zla. metagravwacke Mountain Granite is dated at 652 Ma (Brock and others, 1987). ) . ics is also distinquished < and Petrology, v. 85, p. 279-29L. _ o _
graphi p : analy 91 gray contains more muscovite. Yag; augen gneiss is also distinguished from biotite Rankin, D.W., 1975, The continental margin of eastern North America in the southern Appalachians: The
average 41% quartz, 9% K-feldspar, 2% plagioclase, and 1% magnetite and MIDDLE PROTEROZOIC META-IGNEOUS AND ALTERED granodioritic porphyroclastic gneiss (gdg) in that the later is generally opening and closing of the proto-Atlantic Ocean: American Journal of Science, v. 275-A, p. 298-336.
ilmenite as primary constituents, 1% zircon and 1% apatite as accessory minerals, META-IGNEOUS ROCKS OF THE BLUE RIDGE BASEMENT finer-grained, more biotite-rich, and contain smaller porphyroclasts (generally Rankin, D.W., Espenshade, G.H., and Shaw, K.W., 1973, §tr_at.|graphy and structure of the metamorphic belt in
and 17% biotite, 16% muscovite, 8% epidote, 1% garnet, 1% graphite, 1% COMPLEX about 0.5 centimeters in length) of dominantly plagioclase feldspar. gth;\:ﬁtr?r&oﬁﬁtr;?nf fr:fi'c'ﬂio??fmfof\mﬁifﬂo\mné?'SCQnsigdéoggg? \Egieun?;e;%(-jAfa:.":L-zzt%r?e o
titanite, 1% Ieucox«_ane, and a trace of chlorite as metamorphic and aItgran_n ) ) ) Sinha, A.K. and Bartholomew, M.J., 1984, Evolution of the Grenville terrane in the central Virginia
minerals. Composite granules of K-feldspar and quartz are common in this Middle Proterozoic rocks of the Blue Ridge Basement Complex on the Amherst » perthitic megaporphyritic augen gneiss — Perthite-bearing augen gneiss is Appalachians, in Bartholomew, M.J., Force, E.R., Sinha, AK., and Herz, N., (eds), The Grenville event in
metagraywacke subunit, and thin interbeds of cobble metaconglomerate occur quadrangle consist of charnockites, associated mafic and ultramafic rocks, altered . pale-blue to medium bluish-gray; coarse- to very coarse-grained; porphyritic, . rt]he AgpaélacAhliaps_sngf rjlla\lltedlgopli(cs':vlcj-;eo'\llogical io\cl:\ilety oJﬁmericaNSpDeciza(l)g;p(e;r 19ﬁ, . 1I75-18$5.h 5
H ; H H harnocki n anei n ranuliti rthoanei ~ Much r rch h . TN . . . . outhworth, S., Aleinikoff, J.N., Kunk, M.J., Naeser, C.W., and Naeser, N.D., , Geochronology of the Great
alpng, and stratigraphically near, the unconformable contact with underlying Blue charnockites, augen gneisses, a d granu tic orthogneisses. Much research has with perthitic feldspa_r _phengcrysts comm_only up to five centimeters in Iength, Smoky Mountains National Park region, Tennessee and North Carolina, with correlation to the rocks and
Ridge Basement Complex rocks along the central-eastern edge of the quadrangle been conducted in this region at b(_)th the_deta‘”ed' and reconnaissance-levels, and becomes protomylonitic, with coarse-grained feldspar augen, near high-strain orogenic events of the Appalachian Blue Ridge, in Hatcher, R.D., Jr., and Merschat, A.J., eds., Blue Ridge
in the vicinity of Buffalo River. In addition, from US 60 north to the numerous nomenclatural and stratlg_raphlc SChem_es haV‘_a been propoged, based on zones; massive to foliated; contains distinctive dark blue to violet quartz in matrix Geology Geotraverse east of the Great Smoky Mountains National Park, western North Carolina: Carolina
central-eastern edge of the quadrangle, and in the southwestern corner of the geochronology and tectono-orogenic interpretations, since the seminal work of between phenocrysts or porphyroclasts; modal analyses average 32% K-feldspar Geological Society Annual Field Trip: Knoxville, University of Tennessee, p. 45-56. _
quadrangl, sotheast of Melvor, centimetr- 0 decimeerscale fi-pr-it ik Bloomer and Werner (1955). The following subdiisions of these rocks ae (microcline). 26% pertite, 18% quartz, 9 plagoclas, 25 mymekite,and 1% %, 151 Selogy s o s o et recanirion el e ot sqere
amphibolites are locally intricately interlayered with metagraywacke, giving the grouped primarily on lithology, rather than stratigraphic order. ilmenite, magnetite, and other opague minerals as primary constituents, traces of Wang, P., and Glover, L., II, 19-97, The mafic-ultramafic association in the Virginia Blue Ridée cover rocks:
rock a migmatitic appearance.  Collectively, Zlg; metagraywacke, and CHARNOCKITIC ROCKS zircon and apatite as accessory minerals, and 5% biotite, 4% muscovite, 2% Rifting sequence or ophiolitic mélange?, in Glover, L., 11I, and Gates, A.E., editors, Central and southern
interlayered felsic (ZIfv), mafic, and ultramafic (ZImu) volcanic rocks within the epidote, 1% chlorite, and a trace of titanite as metamorphic and alteration ﬁppal_ach;an s_u:uFEes: gfzultssc;f ;l;e EDGE Project and related studies: Boulder, Geological Society of
. N - . merica special Paper , P. -o/.
metagraywacke are correlated with the La.te Proterozoic Moneta Gneiss of Wang Charnockitic rocks of the Blue Ridge Basement Complex on the Amherst minerals. Wehr, F. L., II, 2983, Geglogy ofpthe Lynchburg Group in the Culpeper and Rockfish River areas, Virginia [PhD
(1991) and Wang and Glover (1997), which have been dated at 607 + 7 Ma by quadrangle are subdivided on the basis of constituent feldspar. Charnockites of Dissertation]: Blacksburg, Virginia Polytechnic Institute and State University, 245 p.
Southworth and others (2005). the Ycg, unit contain abundant perthite; Ycg,, charnockites consist of plagioclase GRANULITIC ORTHOGNEISS WehrI,EF.II.,t_II an? GII_O\t/erbL.t, I, 1'985,ESt:atingphy _a\ng_tectonics ofGtheIVi_rgiTi; —I_\l(tthth:rolir_]a BBIUtIeI Rt’_idge:
h . . volution oT a Late Proterozoic — ear aleozolc nhinge zone: eological Society or America pulletin, v.
mica schist — Biotite-muscovite schist is medium-gray, weathers to light-gray; and microcline. Ycg, charnockites on the Amherst quadrangle are part of the » layered granulitic orthogneiss — leucocratic to mesocratic, layered granulitic 96, n. 3, p. 85-95. ’ ? ? ’
Zp2 : . : ; : - . ’ ntiquated Pedlar Formation of Bloomer and Werner (1955), and may b 9 iss is i i i - i ined: L - i i ic (730-
fine- to medlum—gralned; |epld0b|aStIC to granoblastlc, dependlng on quartz and a qua_e e ar Forma 0_ 0 .00 er al erne ( ), al ay oe orthogne|ss IS I|ght b|u|sh-gray to greenlsh—gray, medium- to coarse-gralned, Wehr, F.L., II, 1985: S_tra_ltlgraphy of the Lynchburg Group and Swift Run Formation, Late Proterozoic (730-570
feldspar content; multiply foliated, and commonly crenulated; locally layered. correlative with the Pedlar River Suite of plutons of Bartholomew (1977, 1981), granoblastic to coarsely porphyroclastic, but locally hypidiomorphic-granular; Ma), Central Virginia: Southeastern Geology, v. 25, n. 4, p. 225-239.
o Layering ranges up to several centimeters, and is likely primary bedding. Both Bartholomew and others (1981, 1991), and Bartholomew and Lewis (1984). massive to foliated; commonly compositionally layered into coarse-grained
altered ultramafic rocks. Modal analyses of ZIp, mica schist average 18% quartz, plutons of Herz and Force (1984,1987). Sinha and Bartholomew (1984) dated domains, layering ranges from several centimeters to several decimeters; modal ACKNOWLEDGEMENTS
2% K-feldspar, and 1% plagioclase as primary constituents, traces of zircon and Pedlar charnockites at 1075 Ma; Herz and Force (1987) report a younger age of analyses average 31% quartz, 19% K-feldspar (microcline), 19% perthite, 9% L .
apatite as accessory minerals, and 51% muscovite, 14% biotite, 7% epidote, 6% 1040 Ma_. Herz and quce (1984,_1987) also reported an age_of 970 Ma for the plagioclase, and traces of myrmekite and ilmenite, magnetite, and other opaque T_hanks to many col!eagues at t_he Vlrglpla Division of Geology and Mineral Resources_for
graphite, and 1% garnet as metamorphic and alteration minerals. Zlp, mica schist Roses Mill Pluton (a unit that they_lnterpreted to k_)e stratlgraphlcally equalent to minerals as primary constituents, traces of zircon, apatite and rutile as accessory field assistance during geo_loglc rT]applng; thanks also to the_se non-DGMR formal field
commonly exhibits a cross-muscovite or cross-biotite texture that overprints the Turkey Mountain charnoc_klt.es on the Piney River and Massies Mill minerals, and 8% biotite, 8% muscovite, 4% epidote, 1% chlorite, and 1% titanite and manuscript map reviewers: Brett V\/_al!er and David Woolley (VA Dept. of
earlier-formed foliations and crenulations. ZIp, mica schist is correlative with the quadrangles to the north). Pettingill a}nd others (1984) report gnd older age of as metamorphic and alteration minerals. Meta-igneous textures and blue quartz in Transportatlgn); _Chuck Bailey (College of William and Mqry); Ed Spencer (Washmgton
Charlottesville Formation of Nelson (1962) and Wehr (1983, 1985) to the north. 1027 Ma_for these rocks. The approximate age and str_atlgraphlc order of thgse granulite orthogneiss suggest an igneous protolith; compositional and lithologic and Lee Un|ve_r3|ty); Rebecca gnd Cliff Am_bers (Syveet B_rla_r F:ollege); Bra_d White (VA
Modal analyses of ZIp; mica schist average 15% quartz and a trace of plagioclase charr_mclees on the Ar_nherst _quadra_ngle are confirmed by cross-cutting similarities (particularly medium- to dark-blue to violet interstitial quartz), and Dept. o_f Environmental Quality); and Bill Henika (Virginia Polytechnic and State
as primary constituents, and 50% muscovite, 11% chlorite, 10% chloritoid, 6% relationships on the adjoining Piney River quadrangle; there, plagioclase-rich field relationships indicate an association with Yag;, augen gneiss; occurs as University).
graphite, 5% biotite, 2% epidote, and 1% talc as metamorphic and alteration Yegy charnockites intrude older, perthite-rich charnockite of the Ycg; unit. map-scale xenoliths within biotite granodioritic porphyroclastic gneiss (gdg), and
37°30°00” ' 37°30°00 o i * i i i veg plagioclase - charnockite and - charnockitic gneiss — Hypersthene- and common compositional layering. Although absolute ages of these rocks have not
or cross-biotite texture, and is locally interbedded with feldspathic quartzite. hibole-beari dioriti iss of thi it i ish- t di p yering. g g
79° 07" 30" (KELLY) B"' 79°00 00" gmi : 0? ea:jlpg gra}[no ortic gnglssd? h "?’dl.m' IS ?]Tay's grleent 0 me |u;n been determined, they are assumed to be Middle Proterozoic, and interpreted to be
Zigs graphitic schist — Graphitic schist is very dark-gray to black, weathers to ar —hgray,l me -|um- O coarse-grlillne f,I' ypdl' |om(()jrpl |c-g|ranu ar 1o coarzsg&/ pre- or syn-metamorphic, Grenville-age plutons or hypabyssal subvolcanic rocks.
Basemap modified from U.S. Geological Survey DRG MN* SCALE 1:24000 dark-gray; fine- to medium-grained; lepidoblastic; multiply foliated and porphyroc astlcz) massive toowea y foliate ; moda anaoyses average oo
Am herst quadrangle, Virginia, 1963, Photorevised 1978 “len N . B T MILE crenulated; locally layered. Layering ranges up to several centimeters, and is plagioclase, 21% quartz, 15% K-feldspar (microcline), 8% hypersthene, 4%
Projection: Modified UTM, NAD 1927 Datum 1000 0 1000 2000 3000 4000 5000 5000 7000 FEET likely primary bedding. Modal analyses of graphitic schist average 34% quartz ilmenite, magnetite, and other opaque minerals, 2% perthite, 1% myrmekite, and
. . = | — | T T T T T T ] ’ - - - - -
(rubber-sheeted to dimensions of paper quadrangle copy) o\l .. 1 05 0 1 KILOMETER 2% plagioclase, and 1% K-feldspar as primary constituents, a trace of zircon as an 1% hornblende as primary constituents, 2% apatite, 1% rutile, and traces of zircon
Digital Cartography by Mark W. Carter S s - ' accessory mineral, and 28% muscovite, 25% graphite, 7% biotite, 2% phlogopite, and allanite as accessory minerals, and 7% chlorite, 4% tremolite, 4% actinolite,
CONTOUR INTERVAL 20 FEET 1% garnet, and a trace of epidote as metamorphic and alteration minerals. 3% epidote, 2% clinopyroxene, 1% pargasite, 1% biotite, and a trace of muscovite
NATIONAL GEODETIC VERTICAL DATUM OF 1929 Graphitic échist commonly exhibits a cross-biotite or cross-phlogopite texture as metamorphic and alteration minerals. Herz and Force (1987) describe several MAP SYMBOLS
2008 MAGNETIC NORTH Geology mapped from May 2004 to January 2007 and is locally interlayered with mica schist, altered ultramafic rocks feldspathi(; additional lithologies within their Turkey Mountain and Roses Mill plutons,
DECLINATION AT CENTER OF SHEET quartzite, amphibolite and metagraywacke. Graphitic schist is correlative with based on petrographic and geochemical criteria, including leucodiorite and For all line symbols: lines are solid where the location is exact (located in field to within 50 feet, or 15 meters), long-dashed where the location is approximate (located to within 200 feet, or 60 meters);
ANNUAL VARIATION: 0° 1 west per year the Johnson Mill Formation of Nelson (1962), or the Johnson Mill Member of the ferrodiorite. These lithologies are not easily distinguished at this scale, and are short-dashed where the location is inferred. For geologic observation symbols, observation sites are centered on the strike bar, or are at the intersection point of multiple symbols.
Ball Mountain Formation of Wehr (1983, 1985) to the north, and the Lynchburg coIIe_ctlver groupeo! into plagloclgs_e Ch"f‘mOCk't'C_ gneiss -on . this map.
11 unit of Wang (1991) and Wang and Glover (1997) to the south Plagioclase charnockite and charnockitic gneiss grade into, and are interlayered
' with biotite granodioritic porphyroclastic gneiss (gdg, described below) along Line Symbols Geoloaic Observations
CROSS SECTIONA-A" » " feldspathic quartzite — Feldspathic to arkosic quartzite is light-gray, weathers to common contacts, and represent the relatively unaltered protolith of the more y g
6 S yellowish-gray; medium- to coarse-grained, locally granule conglomeratic; widespread porphyroclastic gneiss unit. .~~~ ——  Stratigraphic contacts A Strike and dip of inclined beds in Late Proterozoic to Cambrian metasedimentary rocks
A o © ® o "‘_'\: g A' granoblastic to lepidoblastic; locally mylonitic; multiply foliated; locally layered. erthitic charnockite and charnockite aneiss Hvoersthene-  and 54
ELEVATION (f 3 < g T W\ 2 ELEVATION (ft) Layering ranges from several centimeters to about one meter, and is likely vegn gm hibole-bearing aranodioritic aneiss is bluish gra 0 dusk yrzen' medium- to Fault contacts _ _ Strike and dip of overturned beds in Late Proterozoic to Cambrian metasedimentary
1200 g E =0 TN =8 , \ B 1200 primary bedding. Modal analyses of feldspathic quartzite average 53% quartz, p e hg Q_Jd_ i g I g Iy A ygl : Queries used to |nd|cz_ite uncertainty about the existence of the fault - rocks
. = 2 €O a0 ezmozpy -7\ 2 T O y = 200 26% K-feldspar, and 9% plagioclase as primary constituents, 1% zircon and 1% \(/:\?eaarlii;gfrg;inaie i ¥géa:?ym2£zr;:[3rﬁa\r;ig dtolggi:?r?gy rg%g)esy;?grssgecﬁtznrs(seié\:se :g beyond mapped locations
X . T L T N~—— Ty SN — i i 0 i 0 i 0 i ) ) ) ; ; PRSP i ; P ; ; ;
400 R . ARG =, apatite as accessory mlnerals,.anq 8% muscovite, 1% epldote,.l/o (?alcne, and several decimeters; grades into and is interlayered with mylonitic altered ! Late Proterozoic normal fault - “U” on upthrown block: ornaments / Strike and dip of inclined Taconic-Acadian foliations in Late Proterozoic to Cambrian
E SR N U N A A W A A S W S SR S S V0 N M- traces of biotite, graphite and titanite as metamorphic and alteration minerals. As . o ) . i - - N 72 metasedimentary and metavolcanic rocks
SEALEVEL O T T T T T T T T S T U S A DA a \ Zgs. n SEA LEVEL mica content increases, due primarily to deformation and alteration of feldspars to charnockite gneiss. In outcrop and hand specimen, blue quartz is common, as is D show dip direction
R S S 7T R A S L A S S U S AN G ] : ) ; : : : uralitized pyroxene and suassuritized feldspars; modal analyses average 23% . . - . . . - .
-400 Voo R Vo VoL e \\\\\\/\\:\\/l‘ \,ll»;i/ 400 muscovite, feldspathic quartzite grades into qugrtz—rlch phy!llte (from_northeastto quartz, 14% perthite, 11% K-feldspar (microcling), 6% plagioclase, 3% ilmenite i} U ] o _ o i} Strike a”d_ dip 0f|nc||-ned beddlng, parallel to Taconic-Acadian foliations, in Late
800 Vo Y [ U S U R \ Lo VAT L -800 southwest across the quadrangle). Feldspathic quartzite is locally interlayered ’_ d oth ’ . Is. 2% h ' h d 19 ' i ' Late Proterozoic high-strain zone, with “normal” sense of movement - 68 Proterozoic to Cambrian metasedimentary rocks
‘ with graphitic schist, phyllite and altered ultramafic rocks. Feldspathic quartzite ;?r%r;;tsé r‘?‘;itu‘gng gsagggti?:;gﬁ?as’trag O}’g?rrsgnegs’ag?es Slof’y ”r:]{;gzls'tea:g i ) “U” on upthrown block; ornaments show dip direction
is correlative with Ball Mountain Formation of Wehr (1983, 1985) to the north. L 1 €70 . > o . i i incli ian- i i ial- i
( ) 14% biotite, 11% epidote, 5% chlorite, 4% tremolite, 3% muscovite, 1% ) ] o A g:g;?;n:cdig chxglr'.r;id r@igdégnmi‘:fghag;z crenulation axial-surfaces in Late
pargasite, and traces of clinopyroxene, hornblende, actinolite, clinozoisite, titanite v M Taconic-Acadian reverse fault - ornaments show dip direction zol : sedi y rocks
CROSS SECTIONB - B s and calcite as metamorphic and alteration minerals. _ Acadian-Alleghanian reverse fault - ornaments show dip direction; Strike and dip of inclined Late Proterozoic to Taconic-Acadian mylonitic foliations in
é § , = N arrows show possible strike-slip displacement - Middle Proterozoic basement rocks, and Taconic-Acadian mylonitic foliations in Late
B o S § - £ o B Proterozoic to Cambrian metasedimentary and metavolcanic rocks
— o) v v
E';E(:QAT'ON ® g Y,gf = 8 g o § E ELEVAT_'?G';‘O(“) Alleghanian high-strain zone - ornaments show dip direction ) ) o o ] ] o o
2 Yag e 89 £ 2l > [ v . / Strike and dip of inclined compositional layering (earliest foliations) in Middle
3 vean G N Y90 vigg = 20 - e o8 W i : _ L _ L 6. Proterozoic basement rocks
w00 y N Ylgg T\ R < 2t © Zimu . U Mesozoic tear fault - “U” on upthrown block; arrows show strike-slip
\ I N NN N v \ \ \ N N z I//‘\,,’,/ N B ~ - . A A . o i
\\ ‘\ \\\ \\ \\ ‘\ \'\\ ‘\ \\\ l‘ NN AN\ s N \\\ VN Yigg Y \\ \\\ \ \\gag‘ \\ \\ \\ \\\‘\ \\\\\\ ‘\. \ \‘ \ \\ 3 \\ \‘ \\ \\ \\ \\ \\ Ly \\ \\ \\ \\ \\ \‘ \\ \‘ A \\\\: ld d Il | : I' /I N R :: ,///Ilﬁ'x///l/| ////l’ I’ ’\II/\,/’/‘i’M |,,|‘ \( \\1\\\|\\\1\\\\\\\l\\\|\‘\l\“ \\\\\\l\\\\\\\l\\\l\\\l\\\\\\\\\\\\\\\\:\‘\\\\\\\\\\\‘\\\\\\\ L D dlsplacement / Strike and dlp of inclined joints and fractures in all rocks
“\\\‘\‘\‘\ Yegi N l\\\\ SN NN N Yag; ‘I\\‘I’ | ‘\\\ Yigg\ \ \\ AR \\ W M\ gdg “ (I Y “ [ VA \\ ‘\ \\\\ vy \ Y\|99\ \\\\gg/l, ,' Ylgg/’ N_1r1s ‘,//,/III’ ; /,//,//I/ ;/,’,"f"‘,"y 1\\\1\1\\1\\'\\\'\\ \\ll‘\'l\\\‘l\ll\\l\1\\\\”\\\\\!\\“\\\‘\ [ 56
SEALEVEL {1\ gdg '\ N 29 NN N e NN \I\ N\ Py ///\\ L | gdg \ \\\\\\\ \ \\\\\ “ \\\ v ORI AR % 9dg \ \ i i \ " R A \\ ://Zlfl///l\//i’/ ! ) zigs) II’/I/41/EIQS/‘(J( /\T \l\‘\l\ \\l\ \\lZ|92\“ BRRA A \‘\\\‘\ W \Z\lp\z\ \‘\\\‘\\\l\\\\\\\l\ WA - SEALEVEL Fold axes 64 i .
AV A NN N N ST O SR VA R B T N g\ Lo VAL Vo L Neovean No< N V892000 v b At Al /”,'/,f" O R TR AR IN IRV : Trend and plunge of mesoscale fold hinges in all rocks
BNV Y N N N O N I O A N A R SR NR AN P sz NG e e R T NIV e R [ ———-1-———> Trend and plunge direction of axis of Taconic-Acadian antiform
L . i . . 32 Trend and plunge of Acadian-Alleghanian mesoscale axes of crenulation cleavage in
———«1»———» Trend and plunge direction of axis of Acadian-Alleghanian antiform / Late Proterozoic to Cambrian metasedimentary rocks
————*———» Trend and plunge direction of axis of Acadian-Alleghanian synform Trend and ol fi ion lineations in Late P ) Cambri
CROSS SECTIONAL SCHEMATIC OF THE LATE PROTEROZOIC TO MIDDLE PALEOZOIC TECTONIC EVOLUTION OF THE EASTERN BLUE RIDGE IN CENTRAL VIRGINIA _ . . _ . _ _ _ j} ret” Zr.‘ P Lt’“geod'”tefe“l'o” .'”ea“lfns In Late Proterozoic to Cambrian
C. Devonian Neoacadian orogeny; continued folding, faulting Line Symbols in Cross Section metasedimentary and metavolcanic rocks
A. La’[sI Prot_e_rozo:c contlr;eicnta:l rlf_tlnbg; facies reOIIatrllons of L_ynchb_urg 1Esfroup u_lr_uts, et iy ) B. I\/IfldhdIeLOrdt?t\)/luar(\;Taconlc grégenygl:‘olgmg, faulting and high-grade metamorphism (Neoacadian faults are shown in green) and low-grade Stratigraphic contact 13 Trend and plunge of mineral stretching lineations in all rocks
syndepositional normal faults (in brown), and tnrust trajectories of future Taconic faults (in blue), are snown of the ncnour roup an renville basement i i
y P ( )’ J ( )’ y g P metamorphlsm of the Lynchburg Group and Grenville basement Form line of foliation in Late Proterozoic to Cambrian metasediments Geologic References
------------ and meta-igneous rocks, and Middle Proterozoic basement rocks (eroded
Zlgs Zlgs Zlgs structure shown orm lines extending above topographic profile ) ock repository sample
9 g 9 truct h by f I tending ab topographic profil R.9906Rkpty pl
Zlp: \ = — Form line of bedding in Late Proterozoic to Cambrian metasediments Mineral Resources
------------------- < Zlg_>-----<_2lg_>-- \ ~——————--———  (eroded structure shown by form lines extending above topographic ) R R
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N Late Proterozoic high-strain zone - arrows show relative displacement - saprolite or earth material; gem - gemstone; Mn - manganese; sd - sand
Zlq Zlg
Zlg2 ®  Occurrence
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T Mesozoic tear fault - arrows show relative vertical displacement; “T”
A indicates “toward, “A” indicates “away”




