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The James River-Roanoke River manganese district lies in Amherst,
Appomattox, Buckingham, Campbell and Nelson counties, Virginia, in the Piedmont
physiographic province., The district trends in a northeast-southwest direction,
and is approximately 60 miles long and averages about 4 miles in width, The
city of Lynchhurg is approximately 3 miles west of the central part of the
district,

The James River-Roanoke River manganese district has been studied in detail
and partially or completely mapped by Furcron, Brown, Jonas, Hewett, Harder,
Espenshade, and others., There is no vlace in the Virginia Piedmont that has
received an equivalent amount of geological study. The published and unpublished
literature on the area is voluminous,

This report is based upon approximately six weeks of reconnaissance field
geology (Hovember 16, 1951 through January 20, 1952), inspections of accessible
mine ruins and prospects, and examinations of numerous properties on which
"showings" of manganese have been reported. The writer has drawn freely from
the voluminous geological literature concerned with this district, and from
unpublished information contained in the files of the Virginia Geological Survey,

Manganese has been mined on a small scale in many places throughout the
district, and moderate tonnages have been taken from several of the larger mines,
At the present time, so far zs is known to the writer, all of the larger mines
are in a state of complete dilapidation, only very limited prospecting is in
progress, and no manganese it being procduced. The only evidence of recent pro-
specting and exploratory work seen by the writer were on the following properties:
David Hyers, W. F. Tweedy, R. B. Phillips, R. 5, Robertson, V. J. Green, and G.
Cabell.

The mining history, production statistics, genesis, mode of occurrence, and
almost all other phases of the economic geology of the manganese deposits, as
well as the general geology of the cdistrict, have been ably and meticulously
described by Harder, Hewett, Espenshade, Jjonas, Furcron, Brown, and others,
Conseguently, the mining history and production statistics of the district will
not be discussed, and only a very brief recapitulation of the general geology
and genesis and mode of occurrence of the manganese deposits will be made.

The rocks of the district are low-rank metasedimentary and metalgneous
rocks of unknown age and diabase intrusives and unmetamorphosed sediments of
Triasssic age. The metamorphic rocks have been intricately and complexly folded
and faulted. In general, they strike northeastward and dip steeply to the
southeast.
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The country rock of the district contains small guantities of manganese
which has been concentrated in the Mount Athos (quartzite-marble-mica schist)
formation by downward percolating meteoric waters, The quartzite members of
this formation have offered an exceedingly favorable environment for precipita=-
tion and concentration of the manganese. Thus, the manganese deposits are
everywhere asscciated with the querizite members of the Mount Athos formation,
and almost a2ll exposures of this rock contzin a "show" of manganese.

The "hard ore" of the James River-Roanoke River manganese district, in
general, consists of intimate mixtures of manganese oxides, chiefly pyrolusite,
psilomilane, and several undetermined mineral species. There are two main modes
of occurrence of these "hard ores" that have been of commercial value, namely,
(1) rodules and slabs of "hard ore" in seams of yellow clay associated with
quarizite, and (2) replacement pockets and fracture fillings of "hard cre" in
guertzite. In addition, residual concentrations of "hard ore" derived from the
above listed occurrences are found in clay overburden,

TWad, soft brown to black menganese oxides admixed with sand, clay, mica,
and other impurities, is of widespread distribution throughout the district,
Since no economlcally profitable process of recovering metallic manganese from
this type of low-grade material has been developed, these deposits have not been
considered as potential sources of manganese. The development of economically
successful methods for the benef 101at10n of wad should offer a possible future
source of as much, if not more, manganese than is presently estimated to be
available from the "hard ore" depeosits cf the district.

An orebody is a mixture of ninerals *that varies in richness in different
parts of the mass. Consequently, = single sample Iaken in any one place is not
representative of the entire orebody except in the case of an extremely im~
probable coincidence., If the aggregaie of tne samples is equal to the orebody,
the sampling is perfect; however, it is not econimically possible to sample in
this manner. Therefore, it is imperative to select a small number of samples
in such a menner that all parts of the orebody will be represented proportion=-
ately. The usual method of cocllecting a set of representative samples is by a
proportionately integrated agzregate of specimens from the following sources:
(1) prospect pits and trenches; (2) drill holes; (3} surface outcrops; and (4)
mine workings., All of the mines in the district are full of water or caved in,
the prospect pits and trenches are overgrown with vegetation and badly caved,
and only a very small amount of drilling datz are available, Hence, it is
impossible to collect a representative set of samples from any property in the
arsa, Consequently, any estimate of ore grade znd ore tonnage of the James
Liver-Roancke River manganese district would cf necessity be only a "guesstimate"
based dominantly on intuition, education, and experience in the geological pro-
fession. Such a "guesstimate" would be absclutely inconclusive tc any qualified
geologist or mining engineer,

During the periods that the mangznese properties in the James River-
Roancke River manganeses district were prospected and in active operation, they
were studied carefully and in detail by accredited representatives of the
Virginia Geological Survsy, United States Geological Survey, and the United
States Bureau of iines. Conditions existing at those times were more ideal,
indeed, for determining the quantity and quality of ore p::uent whereas, under
the conditions existing at the present time, neither ths cnality nor the quaniity
of the ore can be estimated with any degree cof accurncy. 1t is therefore felt
that the reports prepared by geclogists cf the United Statss Teological Survey,
and particularly the report of G. H, Espenshade, give a clearer and more concise
estimate of economically reccverable cre than any estimate that could be made at
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the present time by the writer, Any such estimate by the writer would naturally
be based on inadequate and incomplete data, To obtain a more accurate estimate
of tonnage and grade of ore that might be recovered under present conditions, it
would be necessary to open again all of the mines, prospect pits and trenches,
and to redrill most of the properties, It is evident that such a procedure
cannot be economically justified.

When the James River-Roanoke River manganese district was producing ore,
the final menganese concentrate from each mine was unique; in fact, each ship-
ment from most of the individual mines differed, from preceding shipments, in
manganese content and impurities. This unfortunate circumstance was caused
mainly by the crude ore treatment processes practiced in the district. The
consumers of the ore could not depend on a constant supply of a product of =
uniform grade. The larger steel and chemical industries were not interested in
such variable concentrates and the markets that were available for a non-uniform
concentrate did not pay a premium price for the product.

A consistently uniform manganese concentrate can be obtained from a small,
properly designed, modern treatment plant that contains factory-built equipment,
Such a plant should be designed by a qualified mining engineer or netallurgist
so that it would be adapted to maximum recovery of manganese from local ores.

It has been estimated that a small, modern treatment plant capable of
producing 10 tons of high-grade manganese concentrate a day would cost $75,000
to $100,000 or more. Whether there is a sufficient quantity of economically
mineable "hard ore" in the district to justify the initial cost of such a plant
is questionable. In his report, Espenshace {Espenshade, G, H., The James River-
Roanoke River manganese district, Virginia; Unpublished report of the United
States Geological Survey, p. &0, 1944):states: "With a price of %30 to $40 a
ton for washed ore in small lots, it is possible that 10,000 to 15,000 tons
could be obtained from the district, A still higher pricze and a very vigorous
exploration program would probably increase this tonnage."

Any estimates of reserve manganese ore for this area must of necessity
be based largely upon production records of former mines and extrapolation from
these statistics. Such estimates are inconclusive and hacerdous; however, they
do serve to give a figure which is of the same order of magnitude as the absolute
quantity and quality of ore than can be economically recovered from a district.

The reported production of manganese ore (35% or more Mn.) from the James
River-Roanoke River district of Virginia from 1862 through 1940, as given by
Esvenshade, is 43,989 to 53,989 long tons. The reported production from the
same district for the period from 1941 through 1950, inclusive, obtained from
the annual production reports of the United States Geological Survey and the
United States Bureau of Mines, is 417 long tons. The total reported production
of manganese ore (35% or more Mn.) from this district is therefore in the order
of 45,000 to 55,000 long tons. The total reported production of manganese ore
for the entire State of Virginia from 1867 through 1950 is 378,300 long tons,
and of manganiferous ore (10-35% lin.}, 163,650 long tons. Production statisties
on manganese ore and manganiferous ore for Virginia, including different regions
and counties, are given in tables 1 through 7 which are included at the end of
this report., (Tables 1 and 2 attached heretc. Others in files of Survey.)

Conclusions reached by Miser, Espenshade, and others, who have studied the
geology, manganese deposits, and production records of the James River-Roanocke
River manganese district indicate that the total tonnage of manganese ore (35%
or more lin.) in this district is less than its past production.
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It appears that the chances for profitable production of manganese from
this district is dependent upon a high market price for small lots of washed
ore delivered to a local purchasing point. This would enable small deposits
to be worked by previously used methods of mining, washing, screening, and
sorting, Small lots of cre averaging A0% in manganese content might be pro-
fitably produced from a numher of properties in the district for a price of
$1.50 to $2,00 per unit (43% #ln, basis). If underground operations of any
extent are worked, thevy would recuire a price of 2,00 or more per unit (48%
Mn, basis), since timbering, pumping water, and other operational costs would
be materially iacreased,

In view of the detailed studies previcusly made in the district by geolo-
gists, as previsusly siated, and since it i nect the policy of either the
Federal Geological Survey or any States Geological Survey to make detailed ex=-
aminations and render reperts on privately owned properties, the writer feels
that any furthsr investigations in the district by representatives of such
agencies would serve only to usurp the functions of private consulting
geologists ana mining engineers,

A 1list cf references on manganese in Virginia to which the reader is re-
ferred for additional information, follows this report,

Espenshede, during his investigation (1940-1942), visited and examined some
39 mines and 35 prospects in Appomattox, Campbell and Nelson counties., All of
these properties are described in some detail in his preliminary report, Copies
of this report together with geologic and mine maps are available for consulta-
tion, by any interested party, in the offices of the United States Geological
Survey in Washington, D. C., and the Virginia Geological Survey in Charlottes-
ville, Virginia, This report is now in process of putlication by the United
States Geological Survey and copies of it should be available within a few
months,

During his recent examination of the distriet the writer visited and
examined the following properties: W, F, Tweedy, G. G. Scott, David Myers, A. E,
Neighbors, Mrs. J. B, Trent, W. H, Irvine and others, R, S. Burruss, R. B.
Phillips, Mrs. B. R. Harrison, A. dePorry, G. Cabell, J. S. Burleigh, W. Durham,
J. L. Mosby, R. S. Robertson, Mrs, V. J. Green, W. G. Burnette, C. L. Burgess,

E. B. Lewis, and several properties adjoining these of which he dces not know
the ownership. Since all of these properties were visited and described by
Espenshade, they are not again considered in this brief report.

From the writer's examination of the district and from information available
in the reports of Espenshade and others, it is believed that under favorable
market conditions, a&s above discussed, small *tonnages of washed manganese ore
could be produced from the following properties: Bell, Burton, Dews, Grasty,
Halsey, Mortimer, Myers, Neighbors, Phillips, Saunders, and Wocd.

Respectively submitted

.o '*7 6, [4_,,_‘,({’ Ve
.

Harvey C. Sunderman

Virginia Geological Survey

P, O. Box 1428, University Station
Charlottesville, Virginia

March 17, 1952
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Table I

Reported production of Manganese Ore and Manganiferous Ore in Virginia during the
period from 1867 to 1950, inclusive.*
(In long tons)

Year Manganese Ore llangenifercus Ore Year langanese Ore  Manganiferous Ore

(35% + Mn.) (1C-355 ln.) (35% + lin,) (10-35% Mn,)
1867-1879 18,000 1915 1,620 1,944
1880 3, 661 1916 4,417 37,700 (x)
1881 3,295 1917 12,360 34,396 (x)
1882 2,982 1918 10,928 12,776 (x)
1883 5,355 1919 3,928 9,765
1887, &,980 1920 2,523
1885 18,745 1921 717
1826 20,567 1922 800
1887 19,835 1,025 1923 987 661
1223 17,646 192/, 1,565 204,
18£9 14,616 1925 3,121 1,800
1750 12,699 1926 3,792 2,135
1891 16,248 1027 3,212 1,206 (x)
1892 6,079 3,000 1928 3,812 105
1893 4,022 1,188 1979 3,081 80
1894 1,737 1930 3,853 193
1295 1,715 1931 1,505
1896 2,018 1932 525
1897 3,650 1933 ,382 VA)A
1898 5,602 1934 1,597 40
1899 ,278 ' 1935 2,452 645
1900 7,861 1936 1,361 874
1901 44275 1937 2,265 1,170
1902 3,041 3,000 1938 2,242 1,670
1903 1,801 2,802 1939 1,661 4,584
1904 3,054 1940 2,216 4y559 (x)
1905 /,,47 1941 5,438 3,906
1906 6,028 1942 10,041 3,486
1907 4,604 1943 6,286 10,900
1908 6,144, 274, 1944, 18,010 3,945
1909 1,544 305 1945 7,648 350
1910 1,758 301 1946 1,143 78
1911 < 2,455 507 1947 5,543
1912 1,537 1,567 - 1948 381 2,198
1913 4,,0.L8 1949 200 1,142
1914 1,724 1,222 1950 50
Total Reported State Production, 1867-1950

Manganese Ore (355 + Mn.) 378,300
Manganiferous Ore (10-35% ln.) 163,650

(x) Includes ferruginous iron ore containing 5-1C% Mn.

* Source of data: Mineral Resources of the United States (annual production reports)
U. S, Geol. Survey, 1882-1923; U, S. Bur. Mines, 1924~1921; Minerals Yearbook,
U. S. Bur. Mines, 1924-195C; Files of Virginia Geol. Survey,
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Table II

Table showing reported production of Manganese Ore and Manganiferous Ore in
Virginia for certain periods during the years from 1367 to 1950, inclusive.¥
(In long tons)

Period Manganese Ore Manganiferous Ore
(35% + MNn.) (10-35% In.)
1867 - 1950 378,300 163,650
1867 = 1900 201,751 5,213
1901 - 1918 75,285 96,794
1919 - 1938 48,190 20,952
1939 - 1950 53,074 40,691
1867 - 1918 277,036 102,018
1919 ~ 1950 101,264 61,643
1941 - 1945 47,423 31,569
1946 - 1950 1,774 8,961

% Source of data: Mineral Resources of the United States (annual production
reports), U. S, Geol. Survey, 1882-1923; U. S. Bur. Mines, 1924-1931;
Minerals Yearbook, U. S. Bur. Mines, 1924-1950; Files of Virginia Geol. Survey.
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