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Dummp ' \//// S 52 E ori PRELIMINARY REPORT ON Barite fiepf,\su:s have been found at about a dozen locahfxes in th.e southex.‘n LOCALITY INDEX AND DATA FOR MANGANESE MINES AND PROSPECTS
- /, | s rObzng?g?SjeS;S:ij:rietg riginal surface MANGANESE, IRON, AND BARITE DEPOSITS pCart of tl’}ehdlgtnct,. as wdell as to the sc.mth of thedRoarfng le§§ in lgmsyllvama
— '; N\ g FeET OF THE JAMES RIVER-ROANOKE RIVER DISTRICT, VIRGINIA  porioocucs as veins in the white marble beds of Fureron’s Mount Athos forme Approximate [ b og.ciion!
i . \ el By Gilbert H. Espenshade tion, and as fragments and masses in the overlying surficial and residual clays. Locality Mine or prospect = ‘er’l;r;d dePth_ of (long tons, Remarks
v BRILL HOLE 2= ! ISR Because of poor exposures, not much new information on the barite deposits was aumber P working concentrates)
\ 65° (projected) ! $ AN Manganiferous zone exposcd INTRODUCTION gathered in the present study; their distribution is shown in figure 2. (feer)
i T N 30 feet SW of section line Minor amounts of copper sulfides and oxidized copper minerals occur at
No core ! E & & \ During the period 1940-1942 the United States Geological Survey made a several localities in altered peridotite and in white marble (Furcron, 1935), and Belsen Coungy
7 : Q \ geologic study of the manganese deposits of the James River-Roanoke River also in Triassic shales. Quartz \.reins are common in all Fhemetamorphic rocks, Pled ; 11 : 3 :
X X : \ \ district, in the general wicinity of Lynchburg, Va. (fig. 1), as part of its program but are usually barren of other mmerals;.a few quartz veins carry black tourma= 1 lz mont (Laynesville) 2 ! !
7 ! 80 Level > of strategic minerals investigations. This work was done by the writer and line, and some veins in greenstone contain ilmenite. Neither the copper deposits 2 03 ! 10 0 S fAow in mi
4 ! —7§_— \ " SeoNI N 3 supervised by D. F. Hewett. John Rodgers and W. R. Wagner assisted during nor the quartz veins are shown on figure 2. 3 da, L8 150 g Qt.;(.mg gl g’me'
\ | ’\ o~ \ own chert and clay with man- Quartzite part of the project. In the course of the investigation, the geology was mapped Cabell 1917 6 108 21 il. 1§eousﬂ o.relshlppe e
FEET Biotite-muscovite : i / | FEET ganese oxide nodules over an area about 60 miles long and several miles wide, from Altavista on the 4 abe 1868-69 3 2 e A
schist ) A 1 105 Level ,vl \ Roanoke River northeast to Howardsville on the James River (fig. 2); and the mmefi O
g0 7N X ‘ b4 e 656 X 650 L 2,5 5|O 7,5 100 Feet; mineral deposits—principally manganese, iron, and barite—were studied. After MINES AND PROSPECTS 1317 - 1602 Seseenings from old dumPZ
\ i pRecompased schist; Y ! \ Harigliig wall of completion of the geologic studies, the writer participated in an exploration proj= MANGANESE MINES AND PROSPECTS 1942 15 0 Huneau of Mines exploration
¢ HEEE /! i 7 ducted by the United States Bureau of Mines in the early summer of 1942 by wenches, pits; aad
< / RS S ' Z:tﬁf/:nmanganeze deposits in the district. This preliminar re};ort presents the Manganese was first mined in the district in 1868 and 1869, when the Cabell tunnel, 1942.
3 ) . ] r 2 . . .
an— / onditions ar (o} show the mantle of red clay contai a high resi : : . . e ,0 ong tons of ore, which was shipped to England. No mining was record- mined In opencut.
Pyrut:CEi;the / \ EXPLANATION of manganiferous yellow-brown chert and clay. Present features in heavy, solid lines; restored features in light lines ;ﬁglin:})lteed (;mer;i(ig:i:i,fr:f:raog_ télzol%zgilgglsﬁjer;meral deposits that will be ed ;ur(i)x?g theg 70%s, bur in the 80°s and 9(1)3,PS conside%able work I:vlas dgone, part?éu- 1942 5 0 Bureau of Mines exploration
// N ~ \ \\\\ The more important geological studies that have been made in the region larly at the Slm{gson mine in Nelson County and the Leet.s (Mc{unt Athos), Bishop, o Bel , , , by trenches, 1942.
B of tunnel; manganiferous | | b are those of Jonas (1927, 1932), Furcron (1935), Jonas and Stose (1939), and Sa_ur'xders (Flat. \,:ee-k), and .Pxe‘dmont (Lemer.or Myers) mines in Campbell County. 6 Simpson (Belmont) ? 10? 0? B B
A zone mined above | \ ) o Brown (1942); the geologic features are discussed more fully by these authors Mining operations in the district were practically continuous to the end of World 7 do. 1882 165 1,200 Strong water flow in mine.
7 Tan, muscovite schist with biotite porphyroblasts P - : . War I, and were especially active just before and during the war, when the Pied- 1919 ? 41
/\ , % | than in this preliminary report. The writer does not agree with some of the find- ) & pecially Y Sueing 2y ] 104142 166 5 Eiiomtion by sunmel
! 1™ ¥ N qusrtiite. recorded l/ \ ings and interpretations of some of these authors, but discussion of these points m°‘llt Lie Was the fChlef proguce(;. Some production was made in the 20’s a‘nd g 15 e ) : P 4
_— ; fj\,""in log of drill hole 4 |/ 400 must be reserved for the comprehensive report on the district. Triassic rocks of ~ €arly 30’s, m‘amly O th‘? aunders and Leets mines. Interest in the‘dxstnc:‘t d = ) . 4 Siliceous or
7y : "\/ /ﬁ ‘ 7 \o;\ Som \\ e G _the district and vicinity have been described by Roberts (1928) in his work on V&S revived in the late .30 s, and work was done at more than 25 deposits u.nul 9 o. 18?2. 3 d ! LICEOUSIOEr:
y wﬁ'&f‘é‘;ﬁfﬁ. ,’l %Cb \ Ferruginous mica schist with specular the Triassic of Virginia. Manganese deposits of the district were studied some th.e .end of World War II n 1?45' The Bell, Saunders,'Stonew‘aII, and Ott'er River 10 Unélamed prospect ) 15" Oz M De. if h
' A i e - & hematite, martite, and magnetite years ago by Harder (1910) and Hewett (1916); an account of a Bureau of Mines ~ Mining Co. were the principal producers. Production dur%ng the p'erxod 1937 11 o. : 107 07 anganiferous chert.
Bomsls przerile X%, FARN \ exploration project of some manganese deposits in 1942 has been recently given  through 1945 amou‘nted to only 993 long tons of wa§hed OLEsyi1 COMPATISOMite the
schist / \ - by Montgomery (1949). The iron deposits and iron mining operations have been ~ 1911-1918 Qroductlon of _7,607 tons, or the production of 1,035 tons during 1930~ Amherst County
| fully described by Furcron (1935), and the barite deposits of the region have 1933, 2 penoc% ‘?f cconomic depressxo’n. L
! % Manganiferous zone been discussed by Edmundson (1938) in his bulletin on the barite deposits of The official recorded production of the district from 1868 through 1945 12 Christian 1880 60 0? Shaft and tunnel.
& Mica schist ! Manganiferous zone identified \ Virginia. amounts to 26,107 long tons of washed ore, of which 23,760 tons was produced 13 Unnamed prospect > 5 0 Trench.
‘.-‘ 5nd abla j from dark brown slugge; prior to 1920. This record is incomplete, and the total production for the district 14 dé. ? 107 0?
; : Roicore inecovere Y appears to be about twice this figure (see tabulated list of manganese mines and ’ ’ )
! yd GENERAL GEOLOGY prospects). More than 90 percent of the total production for the district came
! Quartzite with some quartz-mica schist ) ) ) from the following six mines, arranged in order of production: Piedmont or Myers Appomattox County
. 3 A o 5 The Jame's %{{ver-Roanoke I%lver district is in the Piedmont province of (the largest producer), Saunders, Cabell, Leets, Bugley, and Simpson. Hewett
00 S T 3 s 55 - south:central Yugmxa, about 25 miles east of the crest of the Blue Ridge. The (1916) stated that the Piedmont mine was reported to have yielded about 30,000 15 Moore ? 10? 0 Manganiferous clay and chert.
DRILL HOLE 4 | area is underlain mainly by metamorphic rocks of late pre=Cambriar and possibly  tons of washed ore. 16 Nutall - No mining 0 Outcrop of manganiferous
Calcareous, biotite-chlorite \ ) o ) lower Paleozoic age. These rocks are principally micaceous phyllite, schist, and Pertinent information on individual deposits is summarized in the tabulated quartzite.
s \ Quartz-mica schist with some quartzite gneiss, graphitic schist,blue marble, quartzite and conglomerate with interbedded  list of manganese mines and prospects given below. Most of the mining opera- 17 do. - do. 0 Float of manganese ore and
! white marble, micaceous and ferruginous schist, greenstone (derived chiefly from  tions have been small and the workings less than 100 feet deep. The two deep- chert.
! basaltic flows), and altered peridotite. The quartzite and white marble beds are  est mines in the district are the Piedmont (240 feet) and Leets (312 feet) mines. 18 Unnamed property = do. 0 Doi
! VERTICAL SECTION THROUGH DRILL HOLE 4 of principal economic interest, because most of the mineral deposits occur in  Manganese ore was still present in the bottoms of both mines when they were 19 do. - do. 0 Do.
| these rock types. In figure 2 the distribution of only the white marble and'quartz-  shut down. 20 Nutall == do. 0 Do.
| o 50 100 Feet ite beds is shown; all other beds are omitted. The exploration project of the U. S. Bureau of Mines in 1942 at the Piedmont 21 do. - do. 0 Do.
,’ L f | Unmetamorphosed shale, sandstone, and conglomerate of Triassic age  (Myers), Saunders, Cabell, Bugley, and Bell mines was directed to explore for 22 Button = do. 0 Do.
. occur at the northern end of the district as small outliers of the Triassic rocks  extensions of the deposits by trenching, test pitting, and diamond drilling. The 23 Nutall? - do. 0 Do.
in the Scottsville basin (Roberts, 1928; Furcron, 1935). Diabase dikes of Tri- manganiferous zones at the Piedmont and Saunders mines were intersected by 24 Aaron Moore 1940 5 0 Ledge of manganiferous chert.
200 200 s38W N 38 E assic age cut the metamorphic rocks near the northern and southern ends of the  diamond-drill holes beneath the old mine workings (figs. 4 and 5), but core re- 25 Unnamed prospect ¢ 10 0? Siliceous manganese ore.
area. covery was very poor and little information was obtained on the character and 26 do. ? 10? 0?
'f'rg'rilofcf:(ai‘:é:;a::xz;; Cei::i:t'ates 95-foot shaft; The pre-Triassic formations have been strongly deformed and metamorphosed.  grade of these deposits. The deepest drill hole (D. H. 1) at the Piedmont mine, 27 Schoolhouse 1938-39 30 35 Manganiferous clay seam
entirely in hanging In much of the area they appear to have been thrown into northeast-trending iso-  however, cut perfectly fresh quartzite and marble with no manganese oxides at a about 4 ft. thick.
Elevition above :I wall schist clinal folds that have been sheared by high-angle reverse faults along the west- depth of about 127 feet below the lowest mine working (fig. 4A); presumably the 28 Bill Ferguson 1941 30 25 Manganiferous clay seam of
;8% 1::; “ = 65+t shaf ern limbs of ax}ticlines; ff)rmations are repeated several times from west to east bottom of the ore body is above the level at which the drill hole intersects the 3 ft.
i T entirely in hanging across the strike. Bedding has usually been obscured or destroyed by the de-  contact between quartzite and white marble. Mining and drilling were not so deep 29 Mays 1939 50 0 Manganiferous clay seam of
| D.D.H. 6 \\ \ : \ \ wall schist velopment of cleavage. Both generally strike to the northeast and dip 60° or  at the Saunders mine, and the lower limits of the ore body were not outlined (fig. 1% ft.
u ° N u\ _ more to the southeast; in some places, however, cleavage dips are more gentle, 5). Both deposits could probably best be further explored by underground work- 30 Stonewall 1937-41 135 261 Manganiferous clay seam, 150
A. VERTICAL SECTION OF DRILL HOLES 1 AND 4 T T— — . : i EXPLANATION and in several parts of the area dips are to the west. Two sets of cleavage are ings rather than drilling; considerable water would very likely be encountered. ft. long, 1 to 5 ft. thick.
DD.H. 5 DO H. & " commonly developed in the more schistose rocks. Linear structures are wide- At the Cabell and Bugley mines, Nelson County, the reported yield of 7,000 31 Mays 1939 30 0 Manganiferous clay and chert
P ma?m spread, and consist of.cleavage crinkles, intersections of cleavages, small drag  tons came from shallow opencuts, and it was hoped that the extensions of these in two tunnels.
EXPLANATION folds, and elongated mmeraI's and pebbles; some lineations plunge steeply south-  deposits at depth might have comparable amounts of ore. Very little ore was 32 Unnamed prospect 19392 10? 0 Wad seams and manganiferous
Marble PRE-CAMBRIAN ward, others are nearly horizontal. Some of the faults cutting the metamorphic  found at shallow depths, however, and it was concluded that the deposits must quartzite.
GBS \\\\ rocks appear to be low-angle thrusts. Normal faults border the Triassic basins  have been exceptionally rich at the surface because of concentration of the heavy 33 Hancock-Ferguson 1940 45 6 Manganiferous quartzite.
° LOWER PALEOZOIC (?) and extend into the metamorphic rocks. manganese oxides in the soil and surficial clays during erosion of the deposits 34 Unnamed prospect ? 2 ? Three caved shafts; siliceous
/,’ Approximate contacts on surface (ntersection of disrond dill hole Approximate extent of 'The grade‘ of m‘etamorph.isx'n ?hanges. from lowe-grade chlorite-muscovite (fig. 6). The Bell mine, which was first operated in 1939, was explored by ore on dump.
¥ \/’/ s with hanging wall of ore zone mining above tunnels p%xyll'u:e and schist (with chloritoid in certain beds) on the western side of the  trenches to prospect the lateral extent of the deposit. The thickest part of the 55 do. ? ? ? Wad and lump ore.
\é\ K . e dxs.tuct, through biotite-bearing schists in the center, to garnetiferous schists deposit was found near the main shaft (54 feet deep), and apparently localized 36 do. ? ? ? Caved shafts and tunnels;
%C?‘ /,’ /,/ ® 23 (v.uth‘ staurolite I.ocally) along the eastern border of the southern part of the near an abrupt fold in the contact between quartzite and mica schist. The Bell wad and siliceous ore.
< / /\/\/\Q/ IV Matganese depodit district. 'The writer c'oncludes that 'th1s change fron.m low-grade schists on the deposit was not explored in depth. The Bureau of Mm.qs explorations at.the old 37 Unnamed prospect ? ? ? Wad and lump ore.
< // VQ’S . 100 50 © 100 200 300 400 500 600 Feet wes.t to high-grade .schxsts several miles farther east is the result of progressive Mortimer mine, which was being worked by the Columbia Manganese Co. in 1942, 38 G. Cabell = No mining 0 Float of manganese ore.
DRILL HOLE 2 / Q@ Vg 1 i ! 1 I I 1 L ] A regional mt.etamorphxsm; granitic intrusions, pegmatite, and kyanite deposits occur have been described by Montgomery (1949). 39 Chestnut Mtn. (Woodson) 1930 90 ? Wad and manganiferous
Oxford shaft / Iron (specular hematite) deposit 12 to 30 miles east of the district. Jonas (1932) and Furcron (1935), on the other quartzite.
£220 feet deep  // LONGITUDINAL PROJECTION SHOWING PRINCIPAL MINE WORKINGS AND DRILL HOLE INTERSECTIONS hand, concluded that the low-grade schists were phyllonites formed by retrogres- 40 do. ? 10? ? Soft ore.
# . v ) sive metamorphism along the base of a great overthrust. 41 Unnamed prospect ? ? ? Wad.
Iron (limonite) deposit __ An understanding of the physiographic features and history of their origin OTHER MINES AND PROSPECTS
——— 3 F FIGURE 5. VERTICAL SECTION AND LONGITUDINAL PROJECTION, SAUNDERS MINE, CAMPBELL COUNTY. * is important to an understanding of the origin of the manganese deposits. The Iron ore was mined at numerous places in the district during a period of Bwiisil.
$ 80 Level / Banite diposit region is characterized by a rolling upland surface with dendritic drainage, ex=  more than 100 years, beginning about the time of the Revolutioiaryp;al: ar?d ampbe . Lounty
; cept in places near the rivers, where northeast-trending ridges and valleys with ceasing a 3 . Bl . i -
DRILL HOLE 3 ;’ o trellis drainage prevail. The rolling upland represents the remnant ofyan old  ores, v%hisguvtvelrge&?céi;r;ﬁ;);’slr:i’lst)e.d Ii‘:el::;ileci;::gz?gfuv::;czfs the;;monn}c o 42 Joshua Creek ¢ : ?> \;/ad an.d Slléceouslsrg'
...... I,‘ ok peneplain that is now being dissected by rejuvenated streams. Outcrops of fresh operations were at Allen Creek in Nelson County, Stonewall Cre.ek e Z P;mc:fal u o 19431 —7 3()). Sc;eemngsd rom o .fumps.
/ & Daahed wibers apgrovimutdy loouted rock are very scarce on the upland, the rocks generally being weathered to depths County, and at the Oxford mine (near the Piedmo;ﬂ: manganese mi ; P([:J mab o 43 ount Athos : 39t ’ ott ore and manganiterous
] & as great as 50 feet; in two of the manganese deposits the rock-was leached b C . i mm.e) n ~amp .e” eBetk
/ < 4 ; Y ounty. Between 1879 and 1882 much mining activity and financial speculation 44 | Unnamed prospect ? ? ? Wad.
. ! Kea - ground water to depths of more than 200 feet. The rocks underlying the old pene=  were directed toward the deposits of specular hematite on the western side of the 45 do. 1900 207 > 55,
o | /I Inferred contact Plam_S'-“?faCe app?rently were d}OfOUghl}’ dec'ompo'sed during a prolonged period of  james River between Galts Mills and Greenway. The records of iron ore pro- 46 do ? > 3 Do.
/ Dotted where concedled chemical weathering, probably in early Tertiary time. Most of the manganese de-  Jucrion are very incomplete, the only record being for 1880, when 57,124 P ) . i : : D
N / posits outcrop on this weathered upland surface. They are believed to have been e i reported to have been,produced & ’ ity tons uf 47 do. ; ? o Do'
el lx K formed during the period of peneplanation, or just after uplift of the peneplain. Bari . : . 48 | Old Tavern 1915 ? of L
AE ; o ] ) rite was mined from about half a dozen deposits between 1874 and 1935, 49 Ryan 1930 85 0? Siliceous ore.
i e /l Limits of geologic mapping Thtz1 Hewgt m}x]ne near E&;'ngtor:i, which was closed down in 1935, was the largest 50 Leets (Mount Athos) 1880-88 ? 1,216 Production may have been
|| J Highw Jassi . producer in the state. Recorded production of Campbell County for the period larger.
AE e ey Gl et 1911 through 1935, amounted to 102,017 short tons of barice, much of s hirt - 1933-35 312 975 s e i B A
< // MINERAL DEPOSITS garent'ly Cfim;.frornl the.HEWitt mine. Barite has also been mined from a group of 51 do. ? ? ? Nodular ore and wad.
/ eatissal T y— epoS(I:tcs, in u:tS}'r vania County to the sout%: of t.he district (Edmundson, 1938). 52 Unnamed prospect ? 10? 0?
pper ore is reported to have been mined in the Glades, Amherst Count 1 53 do. 4 10? 07
The manganese deposits consist of manganese oxide minerals associated 20d along Wreck Island Creek, Appomattox County, before the Revolutionary WZr 54 do. ? 10? 0? Siliceous ore.
T - mainly with clay, chert, or decomposed rock, but they occur also as fillings of  (Furcron, 1935). Work was done latef in the Glades area in 1880, 1917-18, and 55 | Ryan ? 40? 0? Soft ore and wad.
. . fractures and breccia interstices in the zone of weathering. The manganese ox- al::out 194?- (;opper ores are also said to have been mined years ago at the old 56 Piedmont (Myers) 1890-1918 240 30,000 Fully described by Hewett
g"r:gels‘ﬁ(/)olt\;g‘@lssa?g g%igg% ) ; ) ide minerals were evidently deposited from circulating ground waters. Bishop mine in Campbell County. Recorded production of copper ore from the 57 do. } (1916). Bureau of Mines
3 ¢ / / Virgini d The manganese deposits of commercial interest and importance are gener- district amounts to 15 toas, shipped from the Glades in 1880. exploration by drill holes,
/ g DRILL HOLE 5A lrgiia.seconcary ally composed of clay seams in which are embedded nodules, lumps, or masses of Stone was quarried at numerous places over a period of many years. White trenches,and pits, 1942-43.
O L oL = Note: Map shows distribution of quartzite and r.noderately hard, }.1eavy manganese ox.idc.es (ﬁg-_ 3). These. minerals are commonly ar;;i .bluef marbles were used mostly for mz.iking agriCL}ltural lime, as flux in the 58 Unnamed prospect ? ? 0? No manganese ore on dump.
white marble beds, and manganese, iron, intergrowths or mixtures of several distinct mineral species, some of which were ©'d iron ur.naces,'and In masonry construction. Quartzite, greenstone, and gneiss 59 do. ? B 02 Siliceous ore.
B. HORIZONTAL PROJECTION OF DRILL HOLES AND OUTLINES OF and batite deposits: all other geologic identified by Fleischer and Richmond (1943) of the Geological Survey as psilome-  W€r€ qum:r{ed mainly for railroad and highway ballast, and for construction pur- 60 Drinkard (Hebert) 1940-41 43 0? Wad and manganiferous clay.
ORE BODY ON DIFFERENT LEVELS PR omittedl lane, cryptomelane, and pyrolusite. Quartz and mica are commonly present in the  POS€s. W_hxte marble and quartzite, which have been quarried in recent years in 61 Unnamed prospect ? ? 0? Siliceous ore.
’ manganese minerals. The manganiferous clay seams are conformable to the en- %O quarries operated by the state, could be quarried from other sites on a more 62 do. ? ? 0? Sandy wad.
closing rocks, which usually dip at 60° or more; they were evidently formed by  €Xtensive scale. 63 | Harvey 1910-15 80 1002 Siliceous ore.
EXPLANATION ground water decomposition of layers of mica schist or calcareous rocks. Quartz- 64 Unnamed prospect ? 15 02 Some hard ore.
ite generally forms one wall of the clay seams and mica schist or marble the 65 do. ? 2 02 Wad.
Lo _aan other wall. Masses of yellow to brown chert containing nodular manganese o0x- FUTURE OUTLOOK FOR MINING 66 | Lindsay ? ? 0? Hard ore on dump.
80 .7 ,051/ Y, 208/ / ides occur at places in the clay. Some manganiferous clay seams of this type MANGANESE 67 Unnamed prospect ? ? 0? Do.
/ /,’ A 2 extend to depths of more than 240 feet below the surface at the Piedmont mine . . i - . L 68 Bethel ? ? ? Do.
T — L J /, / e (fig- 4A) and more than 312 feet at the nearby Leets mine, the two deepest mines From available information on all the 1{1d1v1dua.l deposx.ts, it is concluded 69 Gieen 1940 5 0? Manganiferous clay.
Skt only wikers losabins & Buoitn 7. b in the district. This type of deposit is generally less than 6 feet thick and no that the total reserves of hard manganese oxide ore in the district are probably 70 | Neighbours 1938-41 50 62 Manganiferous clay and wad.
Outline of ore body more. than sev'eral hundred feet l?ng, although the size of some of the more pro- 1Ot I?rger than 10,000 long tons of Wash.ed LS T.hese,reserves, W}:“Ch may be 1 Jack Mountain ? 3 0? Siliceous ore.
Shows o werioes Tvits ductive deposits exceeds these dimensions. con‘sxdered as reasonably assured, are distributed in about 30 deposits, ‘tmd are 72 Dodsoni 3 ? 0? Wad and manganiferous
Deposits of wad are common. They are typically composed of the soft, estimated to a depth of 100 feet beneath the surface, except for the Piedmont limonite.
e light-weight manganese oxide mineral of indefinite composition, wad, mixed or (Camp'bell CO‘{mY) and Saunders mines, where ore is known to exte‘m'i bel?w pres= 73 | Bell 1939-41 54 114 Bureau of Mines exploration
interlayered with clay, decomposed mica schist, or sand. The wad deposits may €0t mine workings. Under the general economic conditions prevailing since the by trenches, 1942.
Contact W S have greater extent laterally than the manganiferous clay seams but appear to be ~ end of World War II, some of these reserves probably could not be mined at a 74 | Maddox 1939 30 102 Manganiferous clay seam of
Dashed where approximately located \ } Above 80 level somewhat shallower. profit; production would doubtless be small and erratic, as it has been in the past. 3 to 4 ft.
\> Essentially all of the district’s production has come from the manganif- If exploration and mining in the district were stimulated by very high prices 75 | Unnamed prospect 19402 10 0? Wad.
\\\ } Below 80 level erous clay-seam type of ore, in which the coherent lumps of manganese oxides for manganese ores during a national emergency (prices considerably higher than 76 Unnamed property o No mining 0 Manganiferous chert.
e " . . are readily separated from the enclosing clay by simple washing processes, during World War II), production from t.he district would doubtless rise and new 77 McGehee (Arthur) 1916 20? 150? Manganiferous clay and wad.
s ! pproximate extent of stoping generally by a log washer. The grade of these deposits must be considered from  discoveries might be made that would increase the ore reserves. Even under the 1941 35 1 }
Probable contact No data WWMngggﬁzﬁ? 80 level and below two viewpoints: the amount of lump oxides contained in or recoverable from the = most favorable conditions, however, it is unlikely that the district could produce 78 Yellow Branch 19402 5 0 Manganiferous quartzite.
mine dirt, and the chemical composition of this washed ore, or concentrate. In- more than several thousand tons of washed ore annually for a period longer than 79 Mortimer (Wood, Columbia) 1918? 35 40? Bureau of Mines exploration
) ) ) formation on the recoverable content of manganese oxides in the mine dirt is @ few years. by trenches, 1942-43.
Outlines of ore body and mine workings after D. F. Hewett, available for the ores of only two deposits, the Piedmont (Campbell County) and If suitable methods are developed for beneficiating the wad ores, these 80 do. ? 5 0 Do.
U. S. Geol. Surv. Bull. 640-C, ﬁg' 6, P. 53, 1916. Diamond Coarse quartzite Yellow clay Nodular manganese oxides Fine-grained schistose quartzite and St.onewall. .According 6 Hewen (1.916’ p- 52), ,the yield of‘ s .from the ?res may at'some.future - be. Sunsiter 55 M sege Of. mHgparess, Litle 81 do. 25 1942 46 2 Bureau of Mines exploration
drill holes by U. S. Bureau of Mines, 1942-43. Upper mine Handlng wal schist Piedmont mine rang?d from one-third to two-thirds the weight of the mine dirt. information is available on the size or grade of these deposits. _They appear to by 4 shafts and crosscuts,
(L) 5|o 1([)0 Teet, i iy B Bl e e Footwall At the Stonewall mine, the average recovery of washed ore was found by the be laterally more extensive but much shallower than the deposits of hard man- 1942-43.
wor mgs'oml ed here. Logs of drill holes 1, 2, and 3 an mine operators to be about one-twelfth the weight of the mine dirt. The nodular  ganese oxides. Individual deposits perhaps range in size from about 10,000 to 82 do. 2;1942 20 0? Bureau of Mines exploration
geologic interpretations by G. H. Espenshade. Logs of drill 0 1 2 3 4 5 Feet manganese oxide content of the Stonewall ore seems to be fairly representative 30,000 tons, and range in grade trom about 5 to 10 percent manganese. Probably by trenches, 1942-43.
heles4 and 5 by Bursau of Mines 'Project Engineer, 1943, [ L I i 1 i of many of the deposits, whereas the content of the Piedmont ore is exceptional- at least a dozen wad deposits of this size range exist in the district. Thus, the 83 do. 1918 165 525 Bureau of Mines exploration
SOUTHWEST FACE OF THE STOPE BETWEEN THE 62 AND 67 LEVELS OF THE ly high. Information on chemical composition of washed ore is available for total reserves of manganese contained in such ores may be several times the by 38-ft. shaft, 1942-43.
FIGURE 4. VERTICAL SECTION AND HORIZONTAL PROJECTION, PIEDMONT MINE, CAMPBELL COUNTY. STONEWALL MINE. APPOMATTOX COUNTY. shipueats from aix mines, 4nd is fabulated below: am°“ﬂ;°ffe‘;a“§a“esfz§‘tFs‘;“ﬂ;‘fe"‘e;e e Tocalictes v smen it Fs 84 | Pribble 1918 30 ? Production included with
generalizati m m m - that of Mortimer mine.
Average Range Washed ore represented able for future exploration for hard oxides and wad ores. In the region of Beck-
FIGURE 3. TYPICAL CLAY SEAM WITH NODULAR MANGANESE OXIDES BETWEEN WALLS OF (Pefcengt) (PEYCG%"U (long toI:zs) e ham and Gowans Hill, Appomattox County, float of hard manganese oxides is 1o 0 20 Twsoilf‘cl;iisoiergc:;z :};I:iose
QUARTZITE AND SCHIST. found at about a dozen places, but scarcely any prospecting has been done there. 85 Diiinal ttashent 5 5 07 Wad ’
xigganese 42? 4?‘; :0 52? ng; On the premise that the larger and better-grade deposits were formed under the 86 Phillips g 19'41 lé O:? Silic'eous ore.
Sili : sa 8l 2 most favorable geologic conditions, search for similar deposits might best be 87 do. 18907 105 100?
thiea 12.3 7.0 to 20.6 863 made within a mile or two of such deposits as the Leets, Piedmont (Campbell 1916 43 15? Zone 4 to & ft. thick of
. . . County), and Saunders. Wad deposits seem to be directly associated with the .. )
The wad ores werenot utilized in the past because no Sa'USfaCto"Y metl’}od.s large:ybodies of white marble. Dpeposits known or believed to have considerable 1938 25 5 I s
. 78°00' 77°00’ ;fatt;e:ltir:te;;swz;ewgzv;izdcI:y.se%ar;tint;:rsstzfotdT;:tgi;;;seihzre(i:sh:rvoembii lc‘:’:: a;?ounts of wad are the SimPson, O.Id Tavern, f’iedmont lg(lam%b'ell Colt)mty), 1041-42 30 0?
i o ducted since 1945 by the Myers Chemical Co. of Lynchburg to extract manganese k;:;;ayilizlsl' :/:;G;Z:;’WMI:;?;H’ Fribble; fossell Hen Hellow, Bishop; Dews, 88 Unnamed prospect ? ? ? Han% ore, wad, anc.i manga-
f\ from the wad ores of the Piedmont or Myers mine by sulfuric acid leaching, ’ ’ ’ s niferous quartzite.
- / \ followed by evaporat.ion‘ of the leach liquor to precipitate manganese sulfate. The IRON 89 R do. 1D : ‘ : ! C Do:d bl 4. B ¢
2l MANGANESE DISTRICTS STUDIED IN THE GEOLOGICAL SURVEY'’S : . ) two analyses below indicate the approximate composition of the wad ores: ) ) o o ) 90 ussell Den Hollow 75 191 ! : CK;,SI St elwa = ;reau ©
GINE STRATEGIC MINERAL PROGRAM, 1940-1942 80°00 79700’ ) « % The reserves of iron ore in the district are small. The limonite deposits, ines exploration by
1 Im ’ & o o Manganese Iro Silica formed by circulating ground waters, are shallow and do not persist in depth. The trenches, 1942.
ol |= 6 A k] 39700 (i y z) () . t) (] : t) larger 1i’x}rlnonite depoiifs have been ;ssentially mined out. The specular hematite 91 Teates 19052 20? 60? Siliceous ore and wad
. : v 4 . °00" - ercen ercen ercen . e i 8 i
55;; % 1. James River-Roanoke River district (Espenshade, G.H., this report) 39°00 /‘/# > ol T (Pz'be,‘ yVAsHINGTON S Pl : P 1 P . gosks ave inreredded with quarezice and sehist, s van be expecred w pers 92 | Saunders (Flat Creek) } 1890? to 130 9,0002? Extensive mining above water
3|* 2. Elkton area (King, P.B., U.S.G.S. Bull. 940B, 1943) N J; @p@p 7 76°00’ : Chestnut ﬁiunt(;in (Fur:rtn 11.63 29.3 29.04 sist in depth with little change in size or grade. These deposits, however, are 93 do. 19502 level over distance of
3. Lyndhurst-Vesuvius district (Knechtel, M. M., U.S.G.S. Bull. 940F,1943) f ) & & ; 1935, p. 107) ’ small and the ore is highly siliceous. ;1:3::5 2“3 fgﬁ,,f;;ioiugia& fif
. y - » <M., . 0. o s =
4. Lick Mountain district (Stead,F.W.,and Stose, G.W., Va. G.S. Bull. 59,1943) [~ ] O o 2. 100-pound sample of wad from 6.7 11.4 38.7 BARITE }1’;?25’ trenches, and pits,
' 5. Glade Mountain district (Miller, R.L., Va. G.S. Bull. 61, 1944) P\ / & < e ¥ saalatiot e An appraisal of the future possibilities for barite mining in the district is 9 | Wood 18902 to | 127 ’
APPROXIMATE MEAN ¢ n Ay e e il St " 8 ¥ » b difficult, because of the scanty information on the geologic characteristics and 1950
DECLINATION, 1951 6. Cedar Creek Valley (Monroe, W.B., U.S.G.S. Bull. 936E, 1942) ¢ ¢ Q/ A ) g The present study has demonstrated that every manganese deposit in the  size and grade of ;he degosits, and on tf;eif PaStquOd‘LCti?;l- One is iniﬁﬂed to 95 | Burton l1923 80 ? Four zones of manganiferous
. L : > istrict occurs in the weathered residuum of Furcron’s Mount Athos formation. It judge that most of the deposits are rather small. The Hewitt mine, however, B clay and wad. E s
7. Sweet Springs district (Ladd, H.S., U.S.G.S. Bull. 940G, 1944) :/ \é Crimora (4 ~ O ﬁz%% [ fb is concluded that this relationship exists because the calcareous beds of the e]apparently yielded about 100,000 tons of barite. Possibly the Hewitt deposit was b6 8. SR tre:ching by Otte}itle{rfr;vre
8. Flat Top and Round Mountain districts (Ladd, H.S., and Stead, F.W., U.S8.G.S. 4 Q D0000 \\ "o% = 38°00' formation everywhere contain a small amount of manganese that was provided to the only one of good size, or there may be others awaiting discov’ery. AHY = Mining Co., 1940.
38°00' / ~ Q— Z‘ ) the ground waters through solution, and because calcareous quartzite beds were ploration program should probably be conducted on a mode§t scale in th.e vicinity 97 Langhorne ? > 02
Bull. 940H,1944 / 2 ~ ~ readily leached to form localized, porous channelways for the deep circulation of of known deposits, with an especial effort made to ascertain the geologic charac- 98 do. ? 15 0? Siliceous ore and chert.
£ Q' <2 AN - ¥ the manganese-bearing ground waters. Chemical analyses by the Geological Su- teristics of the deposits, as well as their size and grade. It must be borne in 99 do. 1915 15?2 0? Wad.
l/ rdsvilleAQ - QQ vey laboratory (J. M. Axelrod and C. M. Warshaw, analysts) of 15’ samples of white minc.i that barite occurs both as fragments in the surficial and residual clays de- ) i 0
e 82°00" 81°00" s o) o marble from the Mount Athos formation indicated a range of from 0.11 to 0.85 per- rived from the weathering of calcareous rocks and as veins in deeper clay seams 100 Troublesome Creek i ¢ i T
RIC OND Q cent MnO, the manganese presumably being in the form of a sedimentary m if- and marble. The overlying clays should first be trenched and test-pitted to sample 101 Hall 1941 20 0 A 3-ft. seam of wad.
Ry .. .. . = v mangani . ying ciay . " g 102 Unnamed prospect ? ? 0 Hard ore and chert.
(P erous carbonate. Pyritic graphitic schist was also found to be slightly manganif- and delineate the near-surface accumulation of barite. If the surface exploration prosp 1940-41 30 0 Wad. Exténsive trenchin
' erous, its content ranging from 0.036 to 0.161 percent MnO in the 3 samples indicates that good-sized veins might be present at depth,they can be explored by 103 Haden} b . Otter River Minin %:o
) &ﬂy analyzed; manganese in the graphitic schists is apparently in manganiferous deeper test pits, and later by drilling, should that seem to be warranted. 104 do. 5 10? 0? ¥ R
< .:2 O silicat.e minerals. No manganese deposits are known to be associated with this 182 ?E:::Z. (Halsey) 1968 - .
FIGURE 2. GEOLOGIC MAP OF THE JAMES RIVER-ROANOKE RIVER DISTRICT, VIRGINIA, N lfg:ga;;?;-e Blue marble beds associated with the graphitic schists contain no Y 1917-18 502 702 Ore mined from above tunnel
SHOWING DISTRIBUTION OF MANGANESE, IRON, AND BARITE DEPOSITS. Q) ) : 37°00' The manganese oxides were evidently deposited by circulating ground waters . 1917 502 80? Noldez;lr' P
N < which had obtained the manganese by solution of nearby manganiferous white 107 Tacdy aid Feaeles 2 20. > Extensive tl:enchin by Otter
Scale 1:96,000 0 :’J marble beds of Furcron’s Mount Athos formation. Hewett (1916) has placed the 1939-41 ! River Minfng Cog y
O time of formation of the deposits as during a long period of peneplanation and . i f5te =
1 $ 0 1 2 3 4 5 Miles Y chemical weathering in early Tertiary time, or immegdiately aftelrJ uplfi)ft of this old L Mestries BE - - Th;iefee:::rsn zzl:;: t;l:tez:?vg:
L L | I 1 L il | peneplain when the opportunity for deep ground-water circulation was facilitated. trenching b O;ter Rivér
N ____\,____..._- — The evidence gathered in the present study supports Hewett’s conclusions. 1 4o, Minin; Cgo d
T The size, shape, and grade of the manganese deposits at the present time 110 | Grast 18907 R
83°00’ 82°00' 81°00' 80°00 79°00 78°00" 77°00" 76°00' are .largely th? resu'lts of the following factors_: (1) the amount of manganese REFERENCES 111 do_y 1938;43 93 ? Explored by seven shalfts,
originally available in calcareous beds for solution by ground waters, (1) the ex- & Lo underground workings, and
Geology by G. H. Espenshade and John Rodgers, 1940-42 tent laterally and in depth to which ground waters circulated and deposited man- D%, ¥- R., 1942, Geology of the Lynchburg-Rustburg area, Virginia: Unpub- tierois themches lsy Offer
ganese oxides, and (3) the extent to which a deposit has been eroded since it lished Ph.D. thesis, Co‘rnell Unn:'erslty, 'It}{aca, N.v. Rivet Mininip Co ¥
was formed. Knowledge of the conditions that prevailed at an individual deposit Edmurslc;sczgns, R.'S., 1938, Barite deposits of Virginia: Virginia Geol. Survey Bull. 112 do st
40 60 70 80 Miles or in a particular area should be useful in guiding exploration. Unfortunately, , 227 6 PP- . :
P B . A the poor rock exposures do not permit the gathering of sufficient detailed informa= T 1€i5¢her, Michael, and Richmond, W. E., 1943, The manganese oxide minerals; 113 . 19384 65 0? Extensive trenching b
tion on the original manganese content of the calcareous country rock, on factors a preliminary report: ECC'.ﬂ- Geology, vol. 38, pp. 269-286. 114  |Mayhew 938-43 ! Orcer Biver Minif (}:’o
FIGURE 1. INDEX MAP OF VIRGINIA SHOWING MAJOR GEOLOGIC PROVINCES. controlling ground water circulation in Tertiary time (the local drainage condi= ©urcron, A.S., 1935, James River iron and marble belt; Virginia: Virginia Geol. e
tions prevailing then), or on local stratigraphic and structural conditions. Survey Bull. 39, 124 pp. 115 e ? ? 0?
. L. Harder, E. C., 1910, Manganese deposits of the United States: U. S.Geol. Survey 116 Unnamed prospect ; : : . . .
The important generalizations that can be made are: (1) the manganese de- Bull. 427, 298 pp. 117 Dews 1938-43 35 ? Wad zone, with maximum thick-
posits probably do not extend much deeper than 350 or 400 feet below the old up-  Hewett, D. F.: 1916, Some manganese mines in Virginia and Maryland: U. S. ness of 50 ft. Explored by
land surface, (2) deposits can be expected to be shallower where erosion of the Geol. Survey Bull. 640C, pp. 37-71. Otter River Mining Co.
upland surface has bee.n €xtenstye, and (3) the general vicinity within a mile or Jonas,Anna 1.,1927, Geologic reconnaissance in the Piedmont of Virginia: Geol. 118 Arthur 1938-43 39 & s i w.ad BoR i
two of the more productive deposits may be the most favorable areas for prospect- Soc. America Bull., vol. 38, pp. 837-846. by Otter River Mining Co.
ing,on the assumption that one or several of the factors discussed above had been  Jonas, Anna L, 1932, Kyanite in Virginia: Virginia Geol. Survey Bull. 38, pp. 119 | Bishop 1885 13
especially favorable for manganese deposition in that particular area. 1-38. ’ 120 do. 1893 35 700 Two manganiferous zones
OTHER MINERAL DEPOSITS Jonas, Anna L., and Stose, G. W., 1939, Age relations of the pre-Cambrian rocks 121 do. L3845 b egp%oredc IAIERSSS RSt
Two types of iron deposits, limonite and specular hematite, are widespread i;l tbe. .Cagoctm Mo;m':am-lzlue Ridge and Mount Rogers anticlinoria in ig; U d: ed prospect ? ? ? Mealg e
in the district. They are well described by Furcron (1935), and their distribution M u'gmlav.y Bm. Joux, Sel,, vol. ol Pp- 575-593. . ] 24 n; et EeE > B > Wad
is shown in figure 2. The limonitic deposits, which are mixtures of limonitic OntgoHery, Wu Srute, 1948, Investlgauqn of the Columbia manganese deposit, ! o : 85-0 G O ’
minerals with quartz and mica, were formed by ground waters in much the same Campbell County, Va.: U. S. Bur. Mines Rep. Inv. 4602, 7 Pp- - B ek 8? 20 Nodul d wad
MANGANESE, IRON, AND BARITE DEPOSITS way and under the same conditions as the manganese deposits. Some limonitic Roberts, J. K., 1928, The geology of the Virginia Triassic: Virginia Geol. Survey ig}ié . B s
deposits were more extensive laterally, but were much shallower, thanthe man- Bull. 29, 205 pp. 126 d 5 > > Wad anid sofe ote.
\ ganese deposits, judging from the size of old opencuts in the limonitic bodies. o i i i i
7 OF THE Present-day exposures are too poor to provide much information on these deposits. Bedford County
They are commonly associated with schist, in which ground-water circulation may 127 Perrow 18852 80 ? Do.
. JAMES RIVER-ROANOKE RIVER DISTRICT, VIRGINIA };?:ebbzen considerably shallower than in the more permeable calcareous quartz- 1912-15 78 502
eds.
The specular hemarhs: deposits are lenses o few feet in thickness foer- Total district production ...evvvvn.... or o 015 s 0 10 v o i 0 6 R . 52,779
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By G.H.Espenshade
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bedded with schist, quartzite, or conglomerate of Furcron’s Mount Athos forma-
tion. The ore is usually highly siliceous. The deposits persist in depth, and are
believed to be ferruginous beds of sedimentary origin that have been changed to
specular hematite under conditions of regional metamorphism. They are most
abundant along the west side of the James River in Amherst and Nelson Counties.

1The production listed here was obtained from Federal and State records and publications, from records of ore
purchased by the National Paint & Manganese Co., Lynchburg, Va., and from statements of local miners and mine
owners. The total is about twice as large as the recorded production of the district.
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