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MANGANESE DEPOSITS ALONG THE WEST FOOT
OF THE BLUE RIDGE IN VIRGINIA

Bv G. W. S:rosr, I[. D. Mrsnn, F. J. Karz. lNn D. X'. Hlwn.rr.

INTRODUCTION

Manganese deposits occur sporadically along the whole west foot of ihe
Blue Ridge in Virginia, Tennessee, and Alabama. The deposits along the
part of the Blue Riclge in Virginia described in this report have yielded
most of the output of this State, whose total production, from 186? to 191?,
inclusive, 265,7+5 tons, exceeds that of any other State. 'Ihe annual
domestic production for a number of years, however, has been small in
comparison with the quaniity of ore that has been imported. fn the past
two years, when ships were so greatly needed for service between the United
States and our associates in war in Europe, it was necessary that the
domestic production be increaseil as much as possible. Since the world war
began the United States Geotrogical Survey and the State Surveys, incluil-
ing the Virginia Geological Survey, have been making a special effort to
stimulate interest in manganese mining in this country.
- The field and office work for this report has been done jointly by the
Virginia Geological Survey and the United States Geological Survey. The
field work consisted not only of an examination of the mines and pros-
pects, but also of studies of the physiographic and stratigraphic conditions
under which the manganese deposits of the region here described were
{ormed, and of the application of the hypothesis proposed by D. F. Ilewett,
in a previous publication, for the discovery of new ore bodies. This hy-
pothesis is presentecl below in the chapter on "ore cleposits" (p. a1). A
reionnaissance of the central part of the region between Vesuvius, Rock-.
bridge County, and Elkton, Rockingham County, was made in June, 191?,
by Dt. T. L. Watson, State Geologist, and Arthur Keith, M. R. Campbell,
D. F. Ilewett, G. W. Stose, Laurence Latr'orge, F.J. Katz, and J. B.
flmpleby, of the United States Geologicai Survey, to fest the application
of the above hypothesis. As a consequence the fielcl work in this part of the
Blue Ridge was, in August, 191?, continuecl anil extended to tr'ront Royal,
Warren County, by G. 'W. Stose, tr'. 'J. Katz, and I[. D. Miser. A less
thorough examination of the west foot of the Blue Ridge between Buchanan,
Botetourt County, anil Roanoke, Roanoke County, and the region between
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Ivanhoe, Wythe County, and Quebec, Smyth County, was made in October,
191?, by Katz and Miser, and an examination of Currin Valley and an area

southwest of Marion, Smyth County, was made during the same month by

Stose. A reconnaissance of the part of the Blue Ridge between Vesuvius
and Buchanan had been previously made by Stose in 1912 and 1914. The
results of studies of the proclucing manganese mines in the region by

Elewett, and of the earlier reconnaissance of all the prospects in the region
by Harder have also been emboclied in this report. The areas herein
described were selectecl for examination because of the increasecl mining
abtivity and prospecting within them, with the view of obtaining informa-
tion which might not only aid in increasing the output from the mines,
but also encourafle the opening of new mines in geologically favorable
situations.

The method of study in the field was similar to that which woulcl have_

been employed in making a iletailed areal map of the region. Traverses
were run along the roails ancl up the streams that cross the strip of country
examineil nearly at right angles to the trend of the bedded rocks. By this
means the attitude of the becls was cleternined and the bounclaries of the
rock formations were located. The acljacent mountains were climbed
where more information was needed, or where a general view was clesired for
the purpose of location. This was essential in many places on account of
the inadequate exposures of the rocks in the lowlancls ancl the necessity of
resketching the topographic base map where it was inaccurate. Where the
rocks were found so broken by weathering or so covered by rock waste that
the bedding could not be determined, the structure was inferreal by ihe
study of surface features and the distribution of distinctive d6bris derivecl
from the several formations.

In addition to the traverses for the purpose of making the accompanying
map (Pl. III), and determining the structure of the rocks, manganese
anil iron mines, prospect pits, and holes of every sort where information
as to the relation of the ore to the bedrock might be observed, were
examined. At only a few places was the unaltereil limestone in the mine
pits visible, but the relation of the ore to residual clay and to the wash
was carefully scrutinizecl. The clay in most of the deeper mines anil in
some of the shallow pits was found to preserve the original bedding of the
impure dolomite and limestone from which it was cleriveil by weathering,
so that the structural relations of the ore to these rocks coulil be determined.

A preliminary report presenting briefly the results of the field work for
this study, and describing several undeveloped tracts which, from the
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structure of the inclosing rocks and the surface relations are regarded as

favorable for the occurrence of manganese ore, has been published in
Bulletin 660 of the llnited States Geolosical Survey.

The map accompanying ihir report (Pl. III) is baseil on a detaileil
reconnaissance mainly by Stose, Katz, and Miser. , From Front Royal,
Warren County, to the Kennedy mine, Augusta County, the geologic
boundaries of the formations along the mountain front, especially the con-
tact of the Erwin'quartzite and the Shady clolomite, which is intimately
related to the manganese deposits, are accurately located. Those within the
mountains are less accurate and are based on more widely separated ob-
servations. From the Kennedy mine to Buena Vista, Rockbridge County,
the boundaries are all less accurately traced except in the vicinity of mines
ancl prospects visited, and are baseil on more scattered observations and
traverses. From Buena Vista to Buchanan, Botetourt County, where no
mines or prospects were visitecl, the boundaries, except in the James River
gorge, are based on a more hasty reconnaissance, and the relations of the
faulted masses have not been satisfactorily worked out. From Buchanan to
Fullhardt Knob, 9 miles northeast of .Roanoke, the boundaries are ac-
curately located, and many mines and prospects were visited. In the
Cripple Creek Valley, in Smyth ancl Wythe counties, the boundaries were
largely taken from geologic maps by E. V. d,Invilliers 1 ancl C. R. Boyd,,
modjfied to accord with observations by the present authors in their recon-
naissance of the area. They are not accurate for this reason ancl also
because the base map is poor. In Rye Valley, Currin Valley, anil the area
southwest of Marion, Smyth County, the mapping is as accurate as the
base map of the area rvould permit.

The base maps of certain of the manganese mines (PIs. XIII, XIV, XV,
XVIII, XIX, XXI, and XXII) were prepared by the Virginia Geological
Survey.

Many reports have been published which describe briefly the asso-
ciations of manganese ore in certain mines in Virginia, but most of the
available information concerning the stratigraphic and structural relations
of the deposits in Virginia is contained in reports that are basecl on com-
prehensive stuclies of many deposits in a large area. Below is given a list
of reports treating of the manganeses cleposits of the west foot o{ the
Blue Ridge in this State:

l McCreath, A. S., and rl'Invilliers, E. V., The New
region of Virginia, Harrisburg, pa., 1887.

_ . lp"y!, C. R., Wythe County, Virginia, with part
delphia, Pa., 1888.

River-Cripple Creek mineral

of .Pulaski County, Phila-
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Blr-r,, S. M., Manganese deposits of Virginia: Eng. and Min. Jour., tol.87, p. 1056,
1909.

Boro, C. R., Resources of southwest Virginia: John Wiley & Sons, New York, 1881.
Her,r., C. E., Geological notes on the manganese ore cleposits of Crimora, Va.: Am.

Inst. Min. Eng. Trans., vol. 20, pp. 46-49, 1892,
Henntn, E. C., Manganese deposits of the United States: U. S. Geol. Survey Bull.

380, pp. 255-277, f909. U. S. Geol. Survey Bull. 427, lgl0.
Ilnwntt, D. F., Some manganese cleposits in Virginia and Maryland: U. S. GeoI.

Survey Bull. 640, pp. 37-71, 1916.
Hownrr, D. X'., Sroso, G. W., K-lrz, X'. J., anil l4rsnn, If. D,, Possibilities for

manganese ore on certain undeveloped tracts in Shenandoah Valley, Virginia:
U. S. Geol. Survey Bull. 660, pp.27l-296, f9f8 (BulI. 660-J).

Joor, E. K., The Crimora manganese mine: Eng. anrl Min. Jour., vol. 83, p. 478,
1 907.

McCnnlru, A. S,, The mineral wealth of Vireinia tributarv to the lines of the
Norfolk & Western and Shenandoah.Yalley "railroad compinies, Hanisburg, Pa.,
1884.

Mc0nnlrr, A. S., anrl d'Iwvr,lrnRs, E. Y., The New.River-Cripple Creek mineral
region of Virginia, Harrisburg, Pa., 1887.

Pnxnosn, R. A. F., Jn., Manganese-its uses, ores, and rleposits: Arkansas Geol.
Survey Ann. Rept. for 189Q vol. l, pp. 407-412,1891.

U. S. Geol. Surwey Mineral Resources of the United States for 1882 to 1916.
Werson, T. L., Mineral resources of Virginia, Virginia Geol. Survey, 1907.

, Biennial report on the mineral production of Virginia during the
calendar years Ig09 and lgl0: Virginia Geol. Survey Bull. 6, pp. 23-26, 1911.

, Biennial report on the mineral production of Virginia rluring the
calendar yearb l9ll and 1912: Virginia Geol. Survey Bull.8, pp.5-6,1913.

Werson, T. L. and WnnnRy, E. T., Pvrolusite from Virginia: Jour. Wash. Acad.
Sci., vol. 8, No. I6, 1918, pp. 550-560.



APPALACHIAN MOUNTAINS PROVINCE

GEOGRAPHY

The region herein described lies at the border between two topographic
provinces, the Appalachian Valley and the Appalachian Mountains.

APPALACHIAN MOUNTAINS PROVINCE.

'Ihis province embraces a mountainous belt to which the name Ap-
palachian Mountains is generally applied, and in Virginia is generally
called the Blue Ridge. It is characterized in most places by linear ridges
trending southwest, but in places the ridges and mountains are less regu-
larly arrangecl, antl elsewhere it is a broad plateau on which higher ridges
stand.

I{orth of Front Royal the BIue Ridge in Virginia is a single straight
ridge with few spurs or {oothills. South of Front Royal the crest of the
main ridge is less regular in direction and is flanked on the west by high
ancl prominent spurs separateil by deep rugged valleys. Its height increases

{rom about 2,000 feet at Front Royal to over 3,500 feet southeast,of Luray,
where Stony Man and other peaks reach altitudes above 4,000 feet. Thence

southwestward the {oothill riclges on the west side of the main Blue Ridge
are of special importance in the present study, for the manganese ores are
mostly associated with the rocks composing them. These foothill ridges
dwindle to small hills east of Waynesboro where the BIue Ridge locally
narrows again to a single ridge, but they rise to even greater prominence
south of 'Waynesboro where the Blue Ridge is a wide belt of high irregular
mountains. Southwest of Yesuvius the front ridges are straight antl well
defined, but some of the hills are small, sharp conical knobs. (See Pls.
V and VI.) Beyonil Buchanan the ridges and knobs of the foothills are

less prominent, and the main Blue Ridge is a single narrow ridge with only
a few spurs. This front ridge ends 8 miles northeast of Roanoke, but back

rid,ges continue on southwest and join the main BIue Ridge beyond Roanoke.

Southwest of Roanoke the Blue Ritlge is a plateau having a general
upland. level of 3,000 feet. The eastern edge of the plateau, which is some-

what higher than the plateau level, is generally regarcletl as the main
Blue Ridge. Mountains rise above the plateau here ancl there, one bl the
most prominent of which is Poor Mountain, about 4,000 feet in elevation,
which makes the mountain front 10 miles southwest of Roanoke. X'arther
southwest the western edge of the plateau is marked by a low ridge, which
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south of Wytheviile rises to greater prominence and in southwestern Vir-
ginia forms Iron Mountain, over 4,000 feet in altitucle. Its foothill ridges
cover a wid'e belt in Wythe and Smyth counties, antl south of Marion these

expancl in width so that they unite with an outlying group of ridges called
the Brushy Mountain group, inclosing between them and the main Blue
Ridge a long southwestern arm of the Appalachian Valley known as

Rye Valley. Another group of outlying ridges called Lick Mountains are

entirely detached from the Blue Ridge, but are virtually an eastward

equivalent of the Brushy Mountain group. Between Irick Mountains ancl

Iron Mountain lies Cripple Creek Valley, which is continuous with Rye

Valley. Southwest of Marion, Brushy Mountain and the other foothill
ridges encl abruptly, antl Iron Mountain forms the mountain front to the
Tennessee State line. In the portion o{ the Appalachian Mountains
province south and west of Roanoke County the trend of the ridges is more

nearly west than it is northeast of Roanoke.

APPAI,I\CHIAN VALI,EY PROVINCE.

The Appalachian Valley province is a belt of valleys and ridges which
lies west of the Appalachian Mountains province. It is divided lengthwise
into two distinct parts, an eastern part which is a flat-bottomed valley,
practically continuous along the whole length of the province ancl known
as the Great Valley, and a western part made up of long narrow nearly
parallel ridges and valleys, ancl referrecl to as the Valley Ridges. The
eastern division.in Virginia is generally referrecl to as the Yalley of Vir-
ginia, but its various parts are here given local names. (See fig. 1.) The
eastern valley portion o{ the province only will be described in detail in
this paper, which is concerned chiefly with its eastern margin.

The Valley of Virginia extencls for over 300 miles from the northern
to the southern boundary of the State in a general southwest clirection,
bending to west-southwest in its southerly portion. Although it is occupied

by parts of several large drainage systems-the Shenanddah, James,

Roanoke, New, and llolston rivers-and is in places notably dissected by
these rivers and their tributaries, and, although the floor of its several

parts stands at various elevations between 500 feet and 2,500 feet above

sea-level, it is, nevertheless, when examined in a broad way, seen to be a
single, generally broad flat-bottomed valley everywhete several hundred
feet, ancl in places 2,000 to 3,000 feet, below the summits of the Blue Ridge
on the east and the Valley Ridges on the west. (See Pt. I.) In the follow-
ing statements references to the valley floor should be unclerstood to apply


































































































































































































































































































































































































