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I\Z’a ed acts require the U.S. Geological Survey and the U. S. Bureau of and shale of the Chilhowee Group are combined, resulting in an erratic non- near the major thrust fault on the northwest slopes of the knob. Two in the l‘t,>y t Hn miner v{ 1(:1 et asctmees o fhe - i o o - ° ° * o iy ® > ° * " = % * 18 ::gg 128 38 ;88 : 38 -
; : . : a OLEHE ) ) ! ng in ar . n aboratory. eavy-minera i N
nes to survey certain areas on Federal lands to determine their mineral normal distribution. The major lithologies are distinguished on the sediment samples (282, 258) from streams that drain the northwest slope of Unicoi (Wevert ); F :y hi i ol e A A 320 641,000 4. 162,940 3.00 20 o7 7 700 56 so0 i g0 L s ki N - s 20 e
resource potential. Results must be made available to the public and be histograms so the elemental contribution of each lithologic group can be i i S it Tl foersles 196 and 8 g e s 323 es8l000 413440 150 s o5 s 500 100 300 s it It w0 70 N 20 is % 19 1o 2 E oo0 : s .
megaco pofentinl, - Bemliy miet bo made wvalleble o the publs gud i histograms Highooek Knob also have detectable gold (fig. §). Sample 262 has the 338B), and dicritie "porphyry" (samples 136 and 337) has moderately high o pmna i o2 ® 2 2 oW om 1Eo@ o B T m B o= @ cx e gm @ @ ime G a @
Jefferson National Forest, Bedford and Rockbridge Counties, Va. The area Very few anomalously high metal concentrations oceur in the ts of gold ! y ( y 330 smen Kivee lsampe S} D a8 637,960 4,162,920  1.00 30 05 % i S ig6 35 i e e = N i 15 %0 10 <100 7
was established as a wilderness by Public Law 93-622, January 3, 1975. samples. Three maps (figs. 4-6) show the distribution of the highest, but SIS SLESSs samples 331, 332) from the vieinity of the dioritic "porphyry" dike crosted 33 638,020 4,162,400  2.00 20 % - o0 15 60 b P b I 4 y *29 5 5 10 <100 70 % s00 <0 2 20
: ] : . . et : ; ,162, ) . ) . 500 1.0 10 15 5 : <
not necessarily anomalous, eoncentrations, Localities of samples in v;hich . _ . ) ) by the Jar_nes Rlvgr in the axial part of the anticline also have high 333 638,320 4,162,490 3.00 .30 .10 7 700 20 500 1.5 15 15 10 128 N 2 13 5o 10 s k- % he 5 2
GEOCHEMICAL SAMPLING ’ . Samples Of hmonlte and hmonlte-stalned I'OCk (Samples 120 148 156 concentratlons Of zirconium. 334 638,580 4,162,470 2.00 .15 .15 w7 700 10 700 1.0 10 15 7 5 0] 10 100 70 30 700 N 60 <20
gold was detected, but mostly below the limit of determination (0.05 ppm), 294, and 171) all have gold ranging from <0.05 ppm to 0.35 ppn’\ 'f*hesé 336 638,750 ' | ’ . - N ” h b ” e e " 40 =
il a]_so Shown i i e ) . 1 ! . w09 . . 4,162,440 2.00 .30 .30 1.0 1.500 20 700 2.0 10 20
The U.S. Geological Survey made a reconnaissance geochemical n figures 5 and 6 support an association of gold with the near-surface deposition of hydrous CONCLUSION 345 es5.as0 4,139,980 300 70 20 2 500 100 200 2.0 20 0 i 200 y I s s 1o ST 30 w0 W 30 20
: / ' g - j v g x X hor tot - . . 159, . . . .7 2,000 100 200 2.0 20 100 15 100 N <
survey of the James River Face Wilderness to test for unidentified and (or) T i : . iron oxides. However the quantity of limonite and limonite-stained rock in ' * * > * e 0 e ) a
able 3 shows high, low, and approximate mean concentrations of i is i ici - o
: : : . - : the wilderness is insufficient f i i i i i
£ unexposed mineral deposits that'mlght be recognized by their geochemical each element by rock type for comparison with the worldwide averages for significance (fig. 6) 115 geld canteat o fuve sconomis and oﬁg;ouglh Se‘;eral cf eltall:onl?{‘lllgsl e omopis. amastres, Hie L iti | i i i ir limi
i} 2 halos. . Except for t-hln, _1ron—rlch qgartzntes fn the Harpess (Hampton) similar rook types as given, by Turekian and Wedepehl (1851, . 6). elements an } ] ogies and ) g:eologlc struc.tur.es, the Additional elements looked for spectrographically, but not .found in rpck samples from the Chllhowge Group, and their limit of detection: Ag (0.5), Mo(5), Sr(100),
: Formgélon, n(; gleetalltlsc mm?ral (;]eposl'ts e Jenosi In T stodl ares, o Stream-sediment samples dhntaining detectable gold (fig. 6 . :}Beor:oe;tlsc ds? g,:_l,;l occ:é' msgsg.zllnsa:o;feor ?t lisufﬁ?tlent .level?i tz‘;ndlcl??; an W(50), Zn(200), Th(100). Gold was detected by means of atomic absorption but was less than 0.05 ppm in samples 153, 163, 164, 290, and 335.
: no evidence o osits was found ir. th ! s . . . o . exce cance. mples of limonite-mineralized roc ve . . .
) p e geochemical studies. belowThe oceurrence of 13 elements in relation to the geology is discussed for the two that are close to Highcock Knob, are mainly from g‘ibu t’aries g ¢ detectable gold and contain a low level of cobalt. This interesting ih(;\(;j(;i)ltlzonazéozl)ements looked for spectrographically, but not found in rock samples from the Virginia Blue Ridge Complex, and their limit of detection: B(10),
The analytical data (table 1) are on 63 stream-sediment, 45 sofl, and g Blg. Cove B}-anch in the axial part of the major anticline. These tributaries combination possibly indicates weathering of pyrite and scavenging of »en ' .
45 rock and mineral samples from the James River Face Wilderness. Geologic Setting mamlly fil‘aln slopes on rocks 9f the Harpeg's (Hamgton) Form‘atl-on. T}we released metals .durmg deposition of llm-omte. However, the samples are 3 Additional elements looked for spectrographieally, but not found in miscellaneous rock and mineral samples, and their limit of detection: Ag(0.5), Mo(5), W(50),
Samples were collected by C. E. Brown assisted at various times by D. B. (z:z;ze Sa et;)nnsorf]getetcr;c:; lte. g;; k.itm st;eam Sedm;gn.ts ;"llth;hf a',:t:)‘ih".al axial fiok re;?res;fntgtu{? °ft a large quantity of rock and thus are not Zn(200).
I Tatlock, D. E. McQueen, and A. E. Grosz during short field seasons in the i i i i re OFHEIRIEDRCRIRC B0 | B0 deScOlalle T inoive economiealy signiticant. 4 iti i
i s i ’of 1908 ancl spriné ond sttimr of 1076 g geologlzgc:etg?;gtsogﬁzs?ﬂégmfgss g:;ngsrtl:;\;eet;] gacg Wllderl(ljegs and the soil samples from there. Additional elements looked for speetrographiecally, but not found in soil samples, and their limit of detection: Ag(0.5), Mo(5), Nb(20), W(50), Zn(200), Th(100).
A 0 y Brown and Spencer One sample of altered iss had a hi imi 5
J981). A - . PR . . ple ¢ ered gneiss had a high copper content. Similar Additional elements looked for spectrographically, but not f i -sedi ir limi ion:
The rock and mineral samples are described briefly in table 2 ( ) §outhwest plunging aqtlc.hpe is brolfen by a thrust fault along its Lanthanum and Yttrium.--The rare earths lanthanum (La) and yttrium altered rock contained no copper, indicating no apparent relation between ® Brap ¥ ot found In stream-sediment samples, and'thelr mit of detectfgn: Ag.5), (50, TH100), Z0(z00).
EmEEe T miks a iefly in e 2. southeast hmp. Rocks of the Virginia Blue Ridge Complex of Brown (1858) (Y) both show normal distribution and no anomalously high value, although that alteration and copper
ihe onee ofme ?:h 1gneousl an lglt;GOUS I‘OICKS are nearly homogeneous within of Proterozoic age are exposed in the core of the anticline and in a thrust the highest concentrations are shown in figures 4-6. The loc’alitiesu%f ‘
- o Negitwiton r: :ks ;:";%i;’ sg:ple:arzlprzzerxzﬁveczlge:t:ed'uenizmpflf dOf sheet in the southeastern part of the wilderness. These rocks are stream-sediment samples (fig. 6) having highest lanthanum contents cluster Saussuritized dioritic "porphyry" bodies in the basement rocks
pirputls b so et b limonite—encru[s)ted kit e zuartz ‘:L inl?e t: unc.onfm:mably overlain by se'dlmentary rocks of the Chilhowee Group, in the area of Harpers (Hampton) Formation in the axial part of the major consistently have a moderately high zinc content. One sample also Table 2.-—~Rock and mi l le d ipti
EXPLANATION and heavy-mineral concentrates. The soil samples are s tie s part’ which include some voleanic tuff and graywacke near the basal anticline. Three soil samples collected close to the trace of the major contains detectable silver. Concentrations of other metals in nearby s~~SLDER I FRMent: imple deseriptions
Sample localit of the B soil zone or the lower part of the A soil zone. Stream-sediment unconf ormity overlain by an interlayered sequence of shales and sandstones thrust fault have relatively high concentrations of lanthanum and (or) stream-sediment and soil samples suggest that this highly altered rock may SAMPLE NO. DESCRIPTION SAMPLE NO DESCRIPTION
/ ) an% S oundar Yf samples were collected mainly along flowing streamé- samples fnelnde and a t}nck quartzite unit at the top. Some lamprophyre dikes cut the yttrium (samples 119, 268, 286). The highest lanthanum content in rock is in have undergone slight metal enrichment. .
drai b 7. clayey to sandy sediment trapped behind boulders and around roots along crystalline rocks, but not the Chilhowee Group. The siliceous rocks of the the sample of saussuritized dioritic "porphyry" (sample 337). Mineral- Roeks of ¥irginia Blue Rioge Complexof Brown (1258) 163 Poorly sorted, gray to brownish-gray quartzite having grains as much as
paLiige GEaih stream banks. The samples usually include some organic debris and Chilhowee Group have numerous quartz veinlets, but no major veins were concentrate samples from nearby showed the highest lanthanum The only occurrences that may be of economic interest are the fossil 2 mm across. Quartz grains have sutured boundariei gand are intensel
: pebbles. noted. concentrations, reflecting the presence of a rare-earth-bearing mineral heavy-mineral layers in the basal Unicoi (Weverton) Formation. These are Felsic gneisses (Pedlar Formation of Bloomer and Werner, 1955) strained. Iron stain on grain borders. Vaguely bordered quartz veins cu{
A'D >100 ppm zinc such as apatite. Apatite is a common accessory in the dioritic "porphyry". similar to much younger, unconsolidated, black sand deposits being mined . :
Discussion of Geochemical Results d y SR elsewhere for tit);nium [,)igments and "con B pth Uni gh ted 6 Pink i d f through rock
Localities of all samples are shown on figures 1 and 2, which also show s o woull be very diffledt 1o mil Sl T o e A ol W Wi 3 B
>100 ppm lanthanum the spatial relationship of Et’he sample localitieguto the geok’)gic unitss(oBrown o ) ) NlckeL—.Nickel (Ni) conecentrations are low in all samples, black sgnds are includgd in quar_tzite, they woulq be very difficult to mill. structure shown by chlorite after mafic minerals. Collected from 321 Well-layered, granular, hematite-stained sandstone and intercalated
A0l e 1683 T Boron.—The rocks of Brown's Virginia Blue Ridge Complex have very particularly in the rocks of Brown's Virginia Blue Ridge Complex. Unless ilmenite were in muech higher concentrations than seen here, these outerop in James River. heavy-mineral-rich laye’rs composed mainly of ilmenite and zircon
Detected gold <0.05 low levels of boron (B), mostly below the limit of detection. Other rock Histograms of nickel content in all samples show crudely normal black sands are of no economic value. .
‘ samples have low but more normal bo! i i distribution, the highest i ing i -sedi i ish- iti s ik : : : :
ppm, unless ANALYTICAL PROCEDURES s p o : al. ron concentrations, w_luch may reflec_:t S ’ ighest econcentrations being in a few stream-sediment and 134 Mottled white and graylgh green <_:hlor1tlzed .hypersthene granodiorite. 339 Chip composite across 40 ft (12.4 m) of greenish-brown, fine-grained sub-
therwise e presence of tourmaline. The highest boron concentrations found are in soil samples. Rock composed of perthitic andesine, potassium feldspar, quartz, and graywacke having scattered grit-sized grains. Rock is crossbedded and
g Rock samples were crushed to approximately 0.25 in. (6 mm) and panned concentrates from Big Hellgate Creek (sample 100) and Peters garnet. Dark minerals are chloritized hypersthene and augite ’ has numerous thi blue 1 : £ h : i
grherwine ' ! | y o. 6 m an pRnned concsnirates {0  Hellga e . Leadi . . 5 us in, gray-blue layers of heavy minerals. Rock is
pulverized to minus 140-mesh (0.105 mm) in a vertical grinder having samp . ey probably also reflect the presence of detrital .—Histograms of lead (Pb) concentrations in all samples are composed of quartz set in a sericitic matrix. Heavy-mineral layers are
ggramic}:] [()3&1?;. St)ream sediments and soils were dried and sieved to minus tourmaline. ISIC\:‘:}:# g’gtl]: n;ogléséugg itr?es a%gg?:lgzeosgﬁ;?ngage tthemlowte)st valuis.th[xx 135 Mottled dlig?t—%ray %nd daxl'k-gr?e{ldish-gray granodioritic gneiss. Rock rich in ilmenite, rutile, and zircon.
“mesh (0177 mm) and then pulverized. , rystalline basement; this composed of strained perthitic feldspar and quartz. Dark minerals are
! > — ! 370324301 Cobalt.——Average cobalt (Co) concentrations are quite low in all type of occurrence was looked for here, but not found. The quartzites are completely altered to fibrous chlorite. Harpers (Hampton) Formation
f l I Each sample was analyzed semiquantitatively for 31 elements by sample typeg. .Sf)]l and stream sediments have a_few .values as high as 30 notably lacking in lead.
0 1 KILOMETER means of a six-step, direct-current-arc, optical-emission spectrographic ppm, &n insignificant amount. Two Eamples of limonite (S‘i‘mples 171, 156) g : : o R . 137 Felsic gneiss mottled white and dark-greenish-gray and composed of s Dark-greenish-gray, FeyOg-cemented, impure sandstone.
Figure 6.—Localities of drainage basins and stream-sediment samples having highest concentrations of zine method (Grimes and Marranzino, 1968). In addition, each sample was corll(';amSIOO ppm7an.d ZO ppm cobalt, respectively, and both have detectable Tltamum.—-llmem?e., an iron .tltz?'mum (Tl)" mineral, is as much as 5 perthitic plagioclase, quartz, and andesine. Dark minerals are .
and lanthanum and detectable gold. analyzed for gold and zinc by means of an atomic-absorption technique gold. Sample 171 is from a limonite layer along a bedding surface of the percent of the saussuritized dioritic "porphyry" of Brown's Virginia Blue REFERENCES CITED completely altered to chlorite, zoisite(?), and opaque grains. 129 Chip sample of dark-greenish-gray quartzite interbedded with shale.
(Ward and others, 1969, p. 20, 33). Analyses were done by D. F. Siems, J. D. Antietam (Erwin) Quartzite at an abandoned quarry near the southwest Ridge Complex (sample 337). Heavy-mineral layers in crossbedded
Sharkey, and B. F. Arbogast in U.S. Geological Survey laboratories, Denver, sooney of the wildermum, spd fhe other ssmple & of Hmouitelained sandstone of the basal beds of the Unicoi (Weverion) Formation {samples Bloomer, R. O., and Werner, H. J., 1955, Geology of the Blue Ridge region 138 Highly altered, finely mottled, brownish-gray granodiorite composed of 147 o oo 1 groy, flaggy graywacke having limonite-stained
Colo. Paul Schruben assisted by sorting the data and statistically analyzing surfaces in a thin sandstone layer in the Harpers (Hampton) Formation. 321, 339, and 338a) are rich in ilmenite grains probably eroded from the in central Virginia: Geological Society of America Bulleti 86 perthite, quartz, and albite and abundant chlorite, epidote, and weathering rind.
it by computer techniques. Andrew Grosz also made mineral separations in Both attest to the metal scavenging ability of hydrous iron oxides; however, dioritic "porphyry”. At the present time flmenite is being concentrated as p. 579-606 . Y e =SS magnetite.
e the laboratory. neither occurrence represents a large quantity of mineralized rock. fluvial sand (samples 341, 342) along the south bank of the James River Brown, C E., and Spencer, E. W 1981 , Geologic map of the James 150 Chip sample of interlayered brownish-weathering siltstone and gray
. . sas . . ° . ’ ° oy 9 . . . . . P .
}/ N Th . e . ) Copper.—Copper (Cu) concentrations in the stream-sedi t and soil close to the outerop zone of diaritie rock. River Face Wilderness, Bedford and Rockbridge Counties, Virginia: U.S. 142 ?:Sw;;siz'f e %‘:nelss hazmgf ShtCR?nSéded fraf:tures eofiter By epldqte ans shate-
7939 —— e semiquantitative spectrographic values are reported in percent samples are 1 d sho 1di . eAm-~sediment ahd 30 Vanadium.—The distribution of vanadium (V) is interesting in that the Geological Survey Miscellaneous Field Studies Map, MF-1337-A, scale ite. Composed of strained perthite, quartz, and plagioclase 1 ; ; : .
& J e for caleium, iron, magnesium, and titanium and in parts per million (ppm) oo pe frulek bc:lv:.an | show a norma 1s?ributlon, but in the rock sa.mples the histograms of all sample types have a strong peak at 70 ppm and drop off 1:24,000. ’ filtered to potass;um feldspar. Dark minerals all chloritized, and rock 51 Mgdlum—gray silty shale having wispy dark streaks. Massive layer 100 ft
/ N for the other elements. The values are reported as six steps per order of mgf; lc':o lserl thalr?notl;eeni?ttlici The lC)hllhowee Group shales contain slightly sharply above and below. All mineral concentrates contain 150 ppm or Brown, W. R., 1958, Geology and mineral resources of the Lynchburg fluder much epidete and bpaque minerals, thiekc.
A o“"F“”ed 8l magnitude (1, 0.7, 0.5, 0.3, 0.2, 0.15, or multiples of 10 of these numbers) Tureki PP 4 Wede h" ( ologies, but not as much as the average shale of more vanadium, which is of academic interest, but not believed to have quadrangle, Virginia: Virginia Division of Mineral Resources Bulletin 74 . s . . . )
crh elm Lo and are approximate geometric midpoints of the concentration ranges. The re 1'an . Wedeponl .1961)' One sample of microcline-rich gneiss from resource significance. 99 p. ’ 14 Yellowish-green, epidotized gneiss. All silicates altered to epidote and o0 Greenistrbrown, well-layered siltstons having much cchar staining.
harlottesville R precision is expected to be within one adjoining reporting interval on each Sorowns \’llilr;glma Bl;le.lecge Complex (sa-mple 6, fig. 3) contains 500 ppm Grimes, D. J. and Marranzino, A. P., 1968, Direct-current arc and possibly prehnite. Quartz, apatite, and magnetite or ilmenite also
. : . 3 . . . ° i i L J . g * * ’ i i - i i T i
g side of the reported value 83 percent of the time and within two adjoining h.pﬁer chl is sample is from an outerop in the James River in an area of Zinc.—All analyses for zinc (Zn) were done by means of atomic- alternating-current spark emission spectrographic field methods for the present, and thiey procuice dark, siringy, Tine-griined pakches. . S SERIDIE R SN gray ShullS. Bempiied oo S L5 mik e Soticr
/\fL g 5 intervals 96 percent of the time (Motooka and Grimes, 1976). ighly oritized and epidotized gneiss. Other similarly altered rocks absorption, and results were adjusted to the classes of the six-ste semiquantitiative analysis of geologic materials: U.S. Geological Surve , . .
RICHMOND S (samples ’Il‘;mlz: 145, 335) show extremely low or nondetectable amounts of semiquantitative spectrographic analyses. Zine, like most of the o‘che[13 Circular 591, 6 p R € ¢ 335 Gneiss, mottled brownish-pink and greenish-gray, and composed of 283 Composite grab sample of slickensided shale and siltstone from borrow
. « v 4 g . : . Blt . ’ . i i i i
i\ . T S gtpe;i‘ex;: 1;‘ l?uggesfc?_ that the copper mme?ahzatlon is not assoclateq with elements, is normally distributed in soil and stream-sediment samples and Holden, R. J., 1934, Virginia iron ores: Bulletin of the Virginia section of perthite, quartz_, and pqtassmm feldspar. ~Dark n_unera}s and garnets pit.
i S lteration. e significance of this smgle high value from an outerop in the erratically distributed in rock samples. The highest zinc concentrations are the American Chemical Society, v. 9, no. 6, p. 79-83 aliered fo chicrite, Elagloclase logully altered & mierocline.
< ¢ B river, adjacent to the wilderness, remains unresolved. in saussuritized dioritic "porohvrvh . ; . Motook A y V. 9, no. 6, p. 1 C ; 290 Chip sample of gray shale having fine quartz veinlets
Dansill . \\ 3 Introduction 1 uritized dioritic "porphyry" and related mafic gneisses (fig. 4). The otooka, J. M. and Grimes, D. J.,71976, Analytical precision of one-sixth Mafic gneisses (dioritic hyry") .
I e e e 2 "Kl < Gold and silver.—Silver (Ag) was detected in one sample (136) }ll)lgll,(est vzalue \1250359’}“ Zn)) is from a "porphyry" dike along the Blue Ridge order semiquantitative spectrographic analysis: U.S. Geological Survey € POrPIvEY Antietam (Erwin) Quartzit
. . . . ) " ) ne. arkway (sample 136, fig. 4). That sample also contains 1.5 il i Circular 738, 25 p ; e
_ ) N The seoch 0y ’ p ontains ppm silver. It is ‘ ’ . - itie- i i i
~ Lty 1] 190 MILES ™~ ot gd°}?, emical data were examined for unusually high metal rr!en.tlpne'c'j in the 's'ectlon on zinc. This is a grab sample of saussuritized noteworthy that stream-sediment sample 270, collected close to sample Turekian, K. K., and Wedepohl, K. H., 1961, Distribution of the elements in 8 Dark-greenisi-gray, porphyritic-appearing, matie roek frem oularep in ;
~ 6 ® 100 KiLoMETRES ~ content, and histograms were prepared for ten elements: boron, cobalt, dioritic "porphyry" from a small dikelike mass along the Blue Ridge 136, also contains 110 ppm zine (fig. 6). Samples 8 and 337 are also from the some major units of the earths crust: Geological Society of Ameri river is composed of plagioclase, pyroxene, and almost 10 percent opague ™ Chip sample from bluish-gray, vitreous quartzite in quarry.
- copper, lanthanum, nickel, lead, vanadium, yttrium, zine, and zirconium Parkway. This single result may not be significant for silver, but this dioritie "porphyry" and contain much zine. Dioritic "porphyry" i Eomd Bulletin, v. 72, no. 2, p. 175-191 . ; s i minerals (iimenite). Contains much apatite and s strongly chiloritized.
, : . < (fig. 3). Each element appears to have normal distribution and some sample and others from nearby contain above-background quantities of i ieini i . e "porphyry” is abundant Sl Diondn 15 . i e Chip sample of i s, b .
G 7 TR 77 s ! q in the vicinity of Highcoek Knob, and soil les ha high Ward, F. N., Nakagawa, H. M., H T. F., and V k i R P e o S
S e OCKBRIDAE —— variation with type of sample. Rock samples appear to have the most other metals, possibly indicating a low level of metallization in the . 2 . samples having higl y Te No agawa, H. M., Harms, T. F., and Van Sickle, G. H., 1969, 337 Coarse-grained, saussuritized dioritic "porphyry" from large dikelike
S emas { ’ A ¢ - g e g ! ) . concentrations of rare earths, vanadium, zine, and copper (fig. 5) Atomic-absorption methods of lysi ful i hemi ’ porphyry &
- ~ S S erratic distribution. This is because the number of s 1 11 and "porphyry" (see d der " i ’ ’ ’ i 8 were ' R oty he s . EeCChERpe b - . . . : . -
:}}“f XL o U Cottiostomm ) ocemmay ™ LN : L _ nber of samples was small an porphyry" (see discussion under "Zine"). collected from its slopes. Possibly some metal enrichment was associated exploration: U.S. Geological Survey Bulletin 1289, 45 ody that extends across the river. Gray to white, I- to 2-cm irregular Mineralized rock and heavy-mineral concentrates
A \\‘?/\J ot ‘ m.7'/f -~ 7\\:\ results for different lithologies were combined in the histograms. For With the elteration of "perphyry" . ia i Uede g y s 20 P. plagioclase grains in a dark-gray matrix. Rock appears porphyritic and
. EA iy \ y g N . contains highly altered perthitic plagi i i i i i
- - 5 plagioclase patches in a matrix 120 Narrow quartz veins having numerous rusty spots. Veins cut gray
; ,:{ ‘ ;'“/ ' j . {: “ :\ﬁm%m composid of pyroxene altered to amphibole and abundant ilmenite (5 sandstone of Harpers (Hampton) Formation.
. ‘ & g L/ e percent) and apatite.
A Galar N 2 ] N _— . - . - " . . 3 . : . .
N\ Y 1 AN (‘d/x/;ﬁ' ; ‘(’ { ~Forks Msfgga;':- Table 3.--Range and approximate mean concentrations of 25 elements in rock, soil, and stream-sediment samples from James River Face Wilderness ) o o ) 148 Limonite along fractures in graywacke of Harpers (Hampton) Formation.
s Y ¥ PN I ‘Q’_ - TS " g thods be D F. S oo 4 o 136 White-spotted, saussuritized dioritic "porphyry" from narrow dike along
< Eagle Rocl bt mridass J % 3 q ive spectrographic me s by D. F. Siems, except for gold and zine, which are by means of atomic absorption by J. D. Sharke Blue Ridge Parkway. Composed of 2 dusty- i ic- i ite i i
- PN | p; \\NB:'“':° sc]“’:f,,dJ\A H Es"ﬁc s,:I, /} and B. F. Arbogast. Spectrographic analyses are reported in percent for Ca, Fe, Mg, Ti; all others are in ppn’l as six steps per order of magnitudg (1, l.g, 2,3,5 17, 031{ plagioclage in dark—béolored [r)na‘g'ix oflgrnge lgir cr?lzirtz tgh?oprpiiiazrelggbis&?}tz 198 ?{lmomte(};n e O .rock Fitiases pf Eerstins Sagretsl s SRRlE f
LA . SN o ,\\\ ) e ST Buaey multiples of 10 of these numbers) and are approximate geometric midpoints of the concentration ranges. The expected precision is within one adjoining reporting interval reen hornblende, and abundant n (1] d / tit ’ erpers (Hampton) Formation.
BOT QURT &\ e o/ . o on each side of the reported value 83 percent of the time and within two adjoining intervals on each side of the reported value 96 percent of the time (Motooka and Grimes, & ’ abundant opaque minera’s and apatite. . ;
3 indian Rack _’«\\\., N wtier Pedlas Mills g -/ 1976). Letter symbols: L, detected but below limit of determination (value shown in parentheses after element symbol); N, not detected. Elements looked for ; 14 s apiti s Teon-stained quarts insubgraywacke of Harpens (Hampton) Formetion.
&l serptooa \f\;\& R See s &.m.,..\} N fSweetn spec trographically, but not found, and their lower limit of determination: As(200), Au(10), Cd(20), Sb(100), Sn(10), Th(100).] 141 Whlte‘SPOtted; saussuritized dioritic "porphyry" from large body along
- /\/,?Im“ A anx:deur\gssace B isiang A, o\ﬂ?, g, A wsaned ...]37,30, Blue Rldge‘ Pgrkway. Wh@te patches are altered albitic plagioclase. 171 Porous, continuous 5- to 6-em layer of limonite and (or) goethite
- . - \k /\. A Jn | Rocks Stroam Sediments Soile Dark matrix is quartz, microcline, and chloritized(?) dark minerals. between beds of Antietam (Erwin) Quartzite.
3 thia \ 4 A‘- qQ i i ‘ : . ‘ :
Triniyy a9 s 2 S~ Pt | sf::h ? Felsic gneiss .Averagell _ Mafic gneiss Average Quartzite 2 Average ! Shale Average 1 Apartite and ilmenite grains are Bumerols,
oL 4 G : ' oeasibe Eynchburg 4 4 (PoedeBalronfnoer;naatnldon hlg:;:?i(i:éum (dioritic "porphyry")| basalt Sendat ane Harpers (Hampton) phid ) . _ 100 Panned concentrate from Big Hellgate Creek.
e /\ 2 x R Qisien g § Eiomms o granit Formation 284 Nondescript grayish-green mafic gneiss from north slope of Highcock
- - OCitax 4 W\ A 4 e N g
3 B (;‘;mo:: Wl \P/_\ . -y - "%U\t\ , “q N 8 samples § samples PT——— T samples g po—— Knob. Probably related to saussuritized dioritic "porphyry". 267 Panned concentrate from Peters Creek.
lue Ridge -) Ao, 4 = S ¢ (Lower limit
| »Cloverdaie NG rving - wEz, = 0 2 — \ ot A |
! N x"ﬂrm" = \ \ \.5:2/“:, — <) v - \‘, St fon Low i gh gg;zx. Low gl Ar%g;:x. Low High ggg:ox. Low High Ar[‘:g;zx. L i Approx. p ) Approx. Lamprophyre dike 322 Panned concentrate at mouth of Matts Creek.
‘ M’{o\r% _& 8" ; - ow ig mean ow High mean . . . .
\gﬁyfﬂf S C,B\ - R} D Y. 4 “: e ; y N 140 Dark-gray, fine-grained dike rock from 'along. Blue Rldge Parkwgy. 331 Panned concentrate from stream that drains mainly from area of
y mm, o (005 " - - n — = — — - oo - - — Composed of.brown euhedral hornblende, ilmenite, and minute apatite Brown's Virginia Blue Ridge Complex.
0 o e Ze (0.05) s 10.0 3.0 2.96 5.0 10.0 6.0 8.65  0.10 7.0 5.0 0.98 3.0 7.0 el o De0f  Ded Dy & 0.5 0.08 crystals set in an altered, very fine-grained matrix including albite.
. . . . ) 0.5 1. 1. . . : : : : : : : . i i imi
0 A ppv— Ti (0.002)  0.15 0.5 0.25 0.34 0.3 »20 o8 138 0.5 03 ola 015 008 0.7 0.4 o6 02 1.0 0.8 %H i . Lk UIRHIGISHS 10 Sl BRCERRorkecs HESERoNE foeis 592 FRAGE| eoneRninate Eromd Afes SN Ko sxes peprested by sampls sil
. . . . . . . . 5 < 0.5
. . . . P t ” . : . . .
Index map showing location of James River Face Wilderness e (o) } ) . Do arts per million Rocks of the Chilhowee Group 338A Nonmagnetic fraction of heavy-mineral concentrate from heavy-mineral
. | N 1l e 0.11 - 5 X b 0% . . layers in crossbedded Unicoi (W ton) F ion (
A 0.8} ¥ N N g5t N - . D11 N 5 N 0.0x N 0.07 N N N Y N N Unicoi ( . y 1 everton ormation (see rock sample
A {0 N L L 0.0 N N N : . N L L 0% N el L u 4 & nicoi (Weverton) Formation 339).
ga 8(;) 53 1000 700 420 1000 1500 1100 333.8 1160 333 1%8 xg5o log 733 538 égg'g 23 ;gg 433 2%]0 000 -
- y ' . . . . X . .
OC IC L S F T 5 1 2.0 1 2 1.3 1.0 N L L 0.X L 2.0 1.5 3.0 5 2.0 1ol : SHOER At 170 Purplish-gray, white-specked tuff(?) interlayered with purplish shaly 338B Magnetie fraction of sample as above.
( : E: H E" l\/l 4 l l R ‘7 E: Y I I E: R Dl |4:SS’ Co () X 1o L 10 to 20 s 48.0 X b : 53 . s Lo Lo . 20 s ’ .0 o layers from test pit 1 mi east of wilderness. Thin-section study reveals
. 30 15 170.0 N N N 35. . g i # 2 i oh— . .
ar 11 N I L 3240 ¥ ! + 1.0 N N N 50 N 150 73 2000 10 100 25 3 100 B that rock is composed of numerous quartz grains set in a high 341 Heavy-mineral concentrate from pothole in rock outerop along bed of
. . 70 35 * "
BEDFORD AND ROCKBRIDGE COUNTIES, VIRGINIA Shn L m E 8 o i & AR B T B B B bire{ringent sericitio matrix. Contelns sbout S perocr heratiesetained James River st Baloony Fals
Y y . N 50 20 X0.0 10 200 100 850.0 1 o0 es 5 3000 450 magnetite grains. Has wispy texture like that of pumice-rich tuffs.
Mo (5) N 7 L 1.0 N 7 L 1.5 N N N 0.2 342 Black d f k i i ioritic " "
Mo (), N 7 : 10 v N L s N ) - i i 5 - . " ¥ . X ) ' . ack sand from ban of river in area of dioritic "porphyry"—
By ;‘; (?) N o L 20,0 N 20 L h8.0 H L (»; 0. 8x N L L 1.0 N gg 1,; X 20 L 299 Slate-gray shale (tuff?) having dark-purplish cast and many white flecks nonmagnetic fraction. Weathered dioritic "porphyry" is source of
C. Ervin B . . PO 25())) 12 gg 32 {23 }3 ;3;8 %g 333 E L L 7.0 o 5o = 0.0 N o 5 RS gg ;g that.are glongated parallel to slaty cleavage. Thin-section study reveals minerals. !
) rvin Brown and David F. Siems s 5 <5 1.0 5 20 10 13.0 5 20 10 L s 1o a high-birefringent matxfix wi?h many high-birefringent, fine, thin,
1982 st (100) N 5000 <150 140.0 150 1000 600 65.0 n L L 20.0 L 100 <100 300.0 N 100 L N 150 L elongate flecks. X-ray diffraction of the bulk rock indicates that mica 343 Magnetic fraction from sample 342.
bt 250; ! ! i 840 4 0 4 b L 73 43 2(113 53 loﬂ 7; 13(1,_3 1{} lsg 73 IS 150 80 and chlorite are dominant minerals and quartz is absent.
Y (10 15 50 30 35.0 20 100 45 . . : N y
Zn (0.05) 15 75 45 60.0 50 250 150 1(21;3 5 32 12 ‘1‘2:8 {{; ;g 22 323 2 }?g 23 12 }gg .
zr (10) 50 300 25 140.0 100 700 450 140.0 50 500 300 220.0 150 700 400 160.0 200 >1000 >1000 70 >1000. >1000
3 Curatlon mil Wolepahl [1957) INTERIOR—GEOLOGICAL SURVEY, RESTON, VA —1982
For sale by Branch of Distribution, U.S. Geological Survey,

1200 South Eads Street, Arlington, VA 22202

Includes 2 samples from Harpers (Hampton) Formation and 2 from Antietam (Erwin) Quartzite



