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ABSTRACT
A small area in Alleghany, Botetourt, and Craig eounties,
Virginia, has been responsible for the bulk of the iron ore
which has been mined from Devonlian horigons in Virginia, Al-
though no mines of either iron or manganese are now active in
the region, there is a considerable supply of available ore,
chiefly of iron, which forms an important economic reserve for
the future, The following descriptions constitute an inventory

of the Oriskany iron and manganese deposits of weat-central
Virginia.

GENERAL STATEMENT

During the period from 1880 to 1912, Virginia was an
important iron-producing state. Many of its mines were located
in a small region centering around Clifton Forge and Covington,
Alleghany County, where the 6re was mined from Lower Devonian
rocks, Adjacent portione of Botetourt and Craig counties,
Virginia, and Monroe County, Wwest Virginia, also belonged to
the mining district, which is situated about 30 mlles north of

(Fiqure 1), Miaae
Roanoke and 15 miles west of Lexington.ﬁ The area llen along
James River in the belt of folded mountains belonging to the
Apbalachian Valley and Ridge physiographic province; it is
erossed by the Chesapeake and Ohio Railway.

l. Published with the permisasion of the State Geologist of
Virginia, and based upon field surveys of portions of
Alleghany, Botetourt, and Craig counties undertaken be-
tween 1927 and 1932 for the Virginia Geological Survey.
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At the beginning of the 19th century iron ores were known
to occur in this district, and as early as 1830 a nﬁmber of
small charcoal furnaces were utilizing ores from the more
promising prospects. Most of the projects were extremely
local, and in the perliod from 1845 to 1860 many were shut down
or abandoned. During the War between the States some of the
furnaces were rebuilt and put into use by the Confederate
Government. Most of them, however, were idle in the period
immediately following the War, when some prospecting, but vdry
little serious mining, was attempted. About 1880, the develop-
ment of coke furnaces and an increased demand for iron and
steel gave a considereble impetus to metal mining in this part
of the stéte, and in the period from 1880 to 1905 many new
mines were opened and furnaces blown in.

Before the rapid development of the Lake Superior mines
in 189241893, the Virginlia iron workings were flourishing and
had every prospect of continued profitable operation. The
Lake ores, however, quickly became established on the market
as a cheaper and more accessible source of iron, and the
Virginia companies gradually found themselves unable to meet
this strong competition, As a result, the larger companies,
one by one, began to abahdon their Virginla operations, and
the first to close down was the Longdale Iron Company, which
shut its furnaces in 1911. It had been the earliest and one
of the largest of the Virginia companies to operate in this
reglon.

With the beginning of the World War in 1914, the price of
plg iron was advanced and freight rates became relatively low,

so that the Virginia companies still in operation were able to



work full blast, and to earn profits which began to offset
the lean years of the two preceding decades, With the close
of the World War, however, pig iron dropped in value, freight
transportation became relatively more costly, and active iron
operations came to a halt in this part of Virginia.

During the period from 1916 to 1920 the search fer
American supplies of manganese stimulated local prospecting
and some mining, but since 1920 even the demand for this
mate:lal has been insufficient to continue mining operations.
The final close came in 1924, when most of the mining companies
ceased active work., At the present time, with high asscss-
ments, idle and deteriorating equipment, and no good market
for the ore - even where it oecurs in workable quantities -
the iron properties of the State are losing investments for
nearly all private holders.

The story of Virginia iron-mining can be readily
summarized in the following table, which lists the total
amount (in long tons) of iron mined during the years listed.
The contribution of Oriskany brown ores to these totals ranges

from 70 to 85 per cent.

ear otal Iron-Ore Mined
long tons)
1870 - 47,168 (short tons)
1880 - 162,791
1885 - 350,000 (estimated)
1890 - 543,583
1895 - 600,562
1900 - 921,821
1908 - 752,045
1910 - 903,377
1915 - 348,042
1920 - 320,109
1925 - 96,272
1930 -

1935



STRATIGRAPHIC RELATIONS

The Oriskany brown’ iron and manganese ores of west-central
Virginia are assoclated with five stratigraphic horizons that
range downward from the "Romney" shales of Middle Devonian age
through the Healing Springs sandstone of Helderberg (New Scot-
land) age. The ore gone derives its name from the Oriskany
sandstone with which it commonly occurs. Locally, however, it
is found with either the Onondaga horizon, the Becraft lime-
stone, or a Helderberg sandstone. The source of the iron is
probably the black "Romney" shale,

The thick mass of black fissile shale which inveariably
overlies the ore zones is tentatively identified with the Romney
shale of West Virgipla, which it 1ithologically resembles. It
eontains fossils that indicate the presence of Marcellus,
Hamilton, Genesee, and, possibly, Portage horigons; and its in-
ability to resist erosion has been responsible for a series of
valley lowlands along its outcrop. The Oriskany mines and
prospects are located along the sides of these wvalleys at
points where anticlinal or synclinal structures expose the
-base of the formation. *Romney"” soll 1s poor and sterile;
hence, most of the mines adjoln ground that is agriculturally
unproductive, The formation is considerably contorted and
contains many minor folds., Its thickness must approach 1,000
feet.

The horizon of the Onondaga limestone of New York occurs
immediately below the "Romney" shale, and is occupiéd; through-

out the region under consideration, by yellow, or buff, shales



ranging from 10 to 100 feet in thickness. Little or no lime-
stone is present. Occaslionally, however, the ore zones occur
immediately below the "Romney" in the absence € any known
Onondaga representatives, a fact which suggests that the ore
may replace thin limestones of Onondaga age. The Onondaga
horizon can be readlly identified by characteristic fosslls as
a distinect unit, but its soft representatives are commonly
grouped with the overlying shales in descriptions.or the
Oriskany mines, |

The true Oriskany sandatone has given its name to the
ore zones, but not infrequently it is absent in this reglon.
Where present, it is a rusty-bdbrown, saecharoidal sandstone,
varying from 1 to 30 feet in thickness. It may be identified

by the presence of characteristic fossils, such as Rennselaeria

ovoides and 3pirifer arenosus, but it is less common in expossd

sections than formerly supposed. 1Indeed, in many of the out-
erops noaf Oriskany mines the arenaceous beds associated with
the ores are sandy zones of either the Becraft or Healing
Springs formations. The Oriskany sandstone appeara to be the
exact equivalent of the Ridgeley sandstone of West Virginia,
but fails to carry the prominent chert zones which are char-
acteristic of the latter., Together with the other rocks of
the ore zones, the Oriskany sandstone is commonly inclined at
high angles,

The Becraft limestone, wiiich lies unconformably beneath
the Oriskany, is a common site of ore accumulation and is the
usual foot-wall of Oriskany brown iron mines. The formation
has a local thickness of from S0 to 200 feet and is a massiwg

gray, fossiliferous limestone. 1Its middle portion is commonly
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cherty and supplies much of the chert associated with the ir-
regular masses of ore. The upper portion is somewhat arenaceous
and, where thoeroughly weathered, takes on the appearance of a
porous sandstone. Both calcareous and arenaceous horizons are
commonly enriched with ore minerals, and fragments of the rock
form the chief impurities of the ore., In a few workings,
especially those near the Lowmoor furnace, the entire series
of ore-bearing rocks stands vertically, or, indeed, is actually
overturned, and some mining operations have made use of the
Becraft z8 a hanging wall. A large underground quarry, or mine,
in the Becraft limestone is located near Lowmoor, where rock
was formerly extracted for flux by the Lowmoor Iron Company.

A highly arenaceous limestone, occupying the horizon of
the New Scotland shale of New York, commonly undérlies the
Becraft limestone in west-central Virginia. This limestone
grades laterally into a sandy bed known as the Healing Springs

sandstone.,l* It has a thickness of from 20 to 40 feet, and,

l, 8chwartz, F. M.; The Helderberg group of parts of West
Virginia and virginia; U. S. Geol. Survey, Prof. Paper
158-0, 1929' p- 41

because of its arenaceous character, has been confused with
the Oriskany sandstone. It rests upon the Coeymans and Keyser
limestones, neither of which, however, appears to be involved

in the ore deposition,



NATURE AND OCCURRENCE OF ORISKANY ORES

The Oriskany ore minerals consist of a series of hydrated
iron and manganese oxides. The most common mineral is limonite,
whieh osceurs in a brown amorphous form that is commonly porous
and generally admixed with various impurities. Occasionally
»honitlte oecurs with the limonite. The chief manganese ore
sineral is psilomelane, which is likewise amorphous. It is
dusky black in color, and occurs either alone or mixed with
limonite or other manganese oxides. Among the latter are
manzanite, pyrolusite, and wad. The iron and manganese oxides
occur in intimate association, so that the ores vary from a
pure iron ore, through an intermediate iron and manganese ore,
into a relatively pure manzanese ore. |

The ore minerals are commonly mixed with sandy material
as well as with cherty fragments which are derived from the
underlying rocks. The masses of limonite occur as continuous
accumulations in clay, sandstone, or porous limestone, and
assume a wide variety of irregular forms. OOcﬁalonally
pockets and stringers of clay, sand, or limestone occur in
the ore bodies, and veinlets of pure ore run through the
containing rocks. Many of the minerals have a concretionary
or botryoidal structure, and the ore bodies themselves are
somewhat tabular.

The outerop of Oriskany ores oceurs along mountain
slopes some distance above the level of present drainage.

The strike of the orc is identical with that of the contalning
rocks, and the ore is remarkably persistent around the pevonian

shale valleys. Commonly the ore minerals are found in several



zones, some of which maintaln a uniform thickness, ranging
‘. from & te 30 feet, over a distamecs of 3,000 feet. At some
| localities several ore bodies occur; at other points only a
few pockets er nodules of ore minerals indicate horizons that
elsewhere contain commercial values, Most of the rocks
agsocliated with the orea have been thoroughly disintegrated
and are stained with dark-brown or red celors resulting fronm
the weathering of the ores,
The thickest ore bodies commomly oecur near the surface
or at moderate depths., As the ore is followed to depths of
200 to 300 feet, however, the thicknesses are found to be less
than those near the surfacej and, although few workings have
reached depths of more than 500 feet, it is probable that the
/ ore bodles pinch out at, or about, this depth, giving way to
" solid rock,
In stratigraphic position the ores persistently occur
imaediately below the Devonian shalea of the Onendaga and
> (Fiqgure R))

*Romney " rormations.A This assoclation of the ore beds and

the shales 1as more common than the oecurr:nce of the ore with

/\MTE,
AvEILE Ahe

the true Oriskany sandastone. As has been previously mentioned,
the latter is not always present throughout this reglon and,
indeed, has becn confused with the anaiogous sandstones and
arenaceous limesteones of the Helderberyg group. The ores arc
found elither (1) above or within the Oriskany sandstone, (2)
upon or within the Becraft limestone, or (3) within one of the
other members of the Helderberg greup below the Becraft, As

" reported by Weld%' who tabulated the logs of some 420 wells

I, Weld, C. M.; The Oriskanmy ironm ores of Virginia} Ecom.
Geslogy, Vel. 10, page 411, 191S§.




drilled through Oriskany ore zones, tha ore bedies directly
underlie the Devonian shales in 75 per c¢ent. of the drill holes
and rest upon either sandstone or cherty limestons. In about
15 per eent. of the well records examined by Weld, the ores
cocur between a hanging wall of sandstone and a footwall of
cherty limestene, In the remaining 15 per cent. of the wells,
the position of the ore varies considerably.

The beds carryigé the brewn eore are commonly deformed and
have been folded into the anticlines and synclines which
characterize the structure of Appalachian Virginia. In general,
however, there are few faults in the vieinity of the ore work-
ings, There is a distinct tendency for the felds to be some-
what unsymmetrieal, with the higher ov overturned dips occurring
on their northwestern flanka, The general atrike of the rocks
varies from Ni30%E. to N.40°E. Dips on the asocutheastern sides
of the folds seldom exceed 35°; those on the northwestern flanks
range froz 50° to & vertical, or even overturned, position.

This assymetry of strueture has been reflected in the occurrence
of the ore bodies, for a majority of the workings o¢ceur on the
southeastern flanks of the folds or, correspondingly, upon the
southeastern slopes of the anticlinal ridges. Apparently,

lower dlpe of the bed-rock have permitted greater concentrations
of ore minerale than the steep or overturned dips. In e few
mines, notably the Callie and wWilton mines in Botetourt County,
the ore oconcentration has proceeded in overturned strata, but
such occurrances are relatively rare,

The outerops of the Criskany ores occur aleng the leower

slopes of the Appalasghlan ridges, from 200 to 500 feet abeve the
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base level of present dralnage. The richer outerops of ore are
definitely assocliated with benehes or terraces along the mountain
flamks where they accumulated during the produetion of erosional
levels, Comparison of the elevations of the many mines in this
region indicates that the ore horizons have been worked mo.t{ﬂkur¢ 5),
esommonly at lemels between 1,600 and 1,980 feet above sealevel.
A few mines, near James River, occur between 1,400 and 1,600
feet above scalevel, and a emall group along the higher ridges
egcurs about 2,100 feet above ssalevel., These levels coincide
with the elovations of the Valley-floor (Harrisburg) peneplane,
which was developed in Tertiary time, A very few deposits oceur
at much higher levels, possibly at the horizoen of the Upland, or
Cretaceeus (Kittatiny), peneplane,

Nany theories have been invoked to explain the origin eof
the Oriskany ores, but it is now generaliy thought that the over-
lying blaecx Devonlan shales were the chief source of the metallie
elements, It 13 probable that the iron and manganese were leached
from higher levels by descending surface wgters and were deposited
at the lower limit of weathering on the floors of the benches or
local peneplanes. The "Ro;ney" black shales are fairly rich in
iron and contain from 4 to 5 per cent. of metallic iron. The
formation of the deposits was probably sontemporansous with the
last stages of Valley-floor peneplanation, and the ore bodies
initially developed noar the water-table on the peneplane. Sub-
sejuent uplift of the sntire reglon has enabled the streams to
entrench themselves into the peneplane, and simultaneously to
lowar the zgeneral level of the water-table. It is probable that
ore deposition followed the water-table dewnward as the latter

became lewered, but proceeded at inereasingly siower speeds. Few
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deposits are known to ocour below the present water-table.
Hence , the present height of the surface outerops of the ore
bodies abeve the valley floors appears to determine the ap-
proximate depth to which the ores can be expected to reach.

The entrenchment of the present streams has dissected the
Tertiary peneplane, and its remnants now stand several hundred
feet above the present valley-floors, where they form the
benches, or terraces, along which the Oriskany ore deposits
oecur. It is poseible that many deposits of ore minerals were
entirely destroyed during juaternary erosion and that the exist-
ing ore bodlies escaped removal only because they were located
along the edges of the valley floors at points which were
diatant from the actively degrading streanms,

| Probably the ores have heon additionally enriched since
thelir initial formation. 1Indeed, it is eesy to imagine that,
as the water table becane lowered, deposits previously formed
would be partlally leached by descending meteoric waters and
- that metallic oxides deposited during one stage of the weather-
ing process would be subject to solutlion and re-deposition at a
lower level during the aext epoch. The texturalliy porous
oriskany and Helderberg sandstones, as well as the structurally
porous and soluble Becraft limestone, served as ideal sites for
the deposition of the metallic oxides, which not only fili
cavities and interstices within the bed rock but also replace
considerable masses of molld roeck.

The iron content of the Oriskany ores varies considerably,
for the ore beds grade into sandstones or limestones. In the
workable beds, however, between 30 and 50 per eent, of iron
may oseur, The content of phosphorus ranges from ,06 t00.5

per cent.; of silica from 10 to 20 per cent.; and of manganese
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from0.5 to 40.0 per eent, ; but generally less than 5 per cont.A

Although the ores are not high in iron, they are easily smelted
and make good foundry iron. With negligible exceptions, no
Oriskany brown iren ore occurs in workable gquantities outside of

Virginia and adjacent pertions of West Virginia,

DEVELOFPMENTS

The following pages briefly describe the history, general

geology, ore bodies, and nature of mining operatiqpa for the 7 2
(Fiqure §). — Ho! |, ht

more important mines and prospects of the region. , Avr

In the light of actual trends im iron pro&uction and in
quantity of ore avallable.‘only a few of the workings herein
daseribed have been of commercial value or hold promise of
fature development, It was, of course, impossible to foreses
the future for these ores in the days when the first surveys
and deseriptions of the iron properties were made, For that
reason, the Oriskany ores have commonly been described with
somewhat more optimism than discretion, and the early.accountl
6? some of the properties were written with a lavish hand.
It has not seemed desirable to make an entirely new suite of
analyses for certain of the ores, and sode of the analyses here
included are those whicn.é;ccmpanied the early reports. They
may sonewhat exaggzerate the actual averageyiron centent; for it
is probable that some of them were made :rom selected samples
. and not from the run of the mine.

In the oourse of the present survay, most of the described
workings were visited between 1927 and 1932, but many of them,
long abandoned, have 80 .completely slumped in, or become grown

over with brush, that detailed examination of the actual ore



zones was impossible, For these mines, it has been necessary
to rely upon desceriptions previously made when operations were

in progress,

Alleghany County
Longdale Mines;

The workings known as the Longdale mines are located near
the headwaters of 3impson Creek between North and Brushy
mounteins, about 12 miles northeast of Clifton Forge in the
extreme eastern portion of Alleghany County. The mines are
gltuated along the southeastern slope of Brushy Mountain, and
are about 11 miles aebove Long Dale Station of the Chesapeake
and Ohio Rallway, with which they are conneeted by & narrow-
gauge track. The mlnes are 4 miles northeast of Longdale
Furnace, at an elevation of about 2,150 feet above sealevel,

One of the first atlempls to develop Oriskany iron ores
was mude at this locality by the Jordans in 1827, end the ore
was smelted at tihie Lucy Selina charcoal furnace bulilt the same
year, The early operations werc continued on a small scsle
until the original furnece burned out in 1852, The Australia
furnece was erected nearby in 1854, and it continued in opera-
tion during the War between the States. Shortly after the War,
the property wes taken over by the Longdale Iron COmpaﬁy which
wes incorporated in 1669, It is rcported that the rectangular
section of alleghany County esst of Brushy Yountein was sllocated
to Alleghany, rather than Rockbridge, County, selely io acecommo-

date the owners of the property.
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The Lengdale Iron Company operated the mines from 1870
to 1911, and erected two blast furnaces which had a total
ecapacity of 40,000 tons. The furnaces were in blast up to 1911,
when the company clesed them down. There have been no reeent
orerations, and the mine equipnent has largely deterlorated.

The original workings were open cuts aleng the southern
slope of Brushy Mountain about 400 feet above the level of
Simpeon Creek, The operations extended for about a mile along
the atrike of the rocks, parallel to the axis of the mountain.
Scme of the cuts were over 100 feet deep, and ell were located
at about the 2,150-foot level, Some of the later workings
went as far as 500 feet underground.

The ore, which is brown, earthy limenite, occurs near the
base of the black Devonian shales that floer the valley of
Simpson Croek. The valley is synelinal, and the ore beds dip
et steep angles toward the socutheast., The footwall dbeneath
the ore 1s the eherty Becraft limestone, and the ore bodies are
irrgular accumuiationa and replacements near the upper contact
of this limestone. The chief ore zone: has a thickness of from
10 to 30 feet, and it is reported to hoid this thickness through-
out the entire area of operation. As a result of the deformation
of the containing rocks, the ore zone is sozewhat contorted, and
et various places the rocks may be found to dip in almost any
given direction.

The followlinz analyses of ores from thls mine have been

reported:
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netallic 1r’no . . . ‘8.20 [ ] . . 51066 L] . . 54.70
Insoluble residue. . 3.82 . . . o o e
PhO'PhGru' e o o o e Q.42 . . 0.463, . . 0.215
8102 ® & & 8 & 0 @ . . ¢« @ 9066 . . . '

#. cre from Longdale aine.’*
¢. Ore from Longdale mine, F. A. Gooch, analyat.Z2.
C. Ore from Longdale mine, J., B. Britton, analyst.s-

1. Holden, R. J.; 1ron ores of virginia; In wWatsen, T. L.,
Mineral Resources of Virginia; Lymechburg, 1907, p. 439.
2., Harder, E. C.; Iron ores of the Appalzchian region in
virgintay U. 8. Geol. Survey Bull., 380, 1909, p. 249.
d. Ihe “rﬁ!n’.a" vol. ;I. 1381.__‘3. 5.

It has been reported that small quantities cf zinc oxide

acsumulated in the furnaces whers the ore was smelted, although
there is no known zire in the ores, coke, or ilmestona used.
The latter was supplied from quarries in the Helderberg lime-
stones, 2 miles from the furnace.

A smeller working, known as the Faney Hill min2, was also
operated atout 2 mlles due north of lLoengdals Furnace, on the
southeastern slope of Nill Mountain abeve Brushy Run,

A large quantity of iron ere has been extracted at the
Lorngdalé Mines, and it wus esiimated that over 1,500,000 long

tons of ore were taken cut between 1869 and 1907.4- The

4.' Hﬂldiﬂ. R. Jo; Gp Olt-, po 4390

available ore is by no means exhausted, but under present eon-:
ditions the probabilities are against profitable operation.
With the analeogous deposits near Lignite, in Botetourt County,
the lLongdale ére bodles may be considsred the most favorable

iron reserves new known in Virginia.

Lewmoor g}aol:

The Lowmoor l1n015° are located about 2 miles south of

§. Lymen, B, 8.; Geology & the Low Moor, Virginia,iren ores;
Irans, Amer, Inst. Min. En Vel. X1V, 1886 . 807-809.
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Lowamoor, along the valley of Carne Creek between Rich Patch and
Horse Hountains., The Lowmoor Iron Company was first organized
in 1873 and began mining in 1878; its furnace at Lowmoor was
blown im October 11, 1880. The mines prodused steadily until
1905, giving a total prodgction of over 1,000,000 tons; they
were finally closed in 1924, The ore was mined upon a serles

of small folds between the two larger mountains. The general
structure of the valley is synclinal, and the ore was mined on
both sides of the basin at about the 1,400-foot level. The ore-
bed is conformable t§ the adjacent rocks and was reported to be
-of good quality but to be varieble in thickness. The ore is
typical brown limonite, including both "soft" and "solid" ore,
the former being loose and earthy. A broad-gauge rallway connected
the mine with the furnace at Lowmoor. The furnace, however, was
demolished in 1930. The prospects were first mined by stripping
the overburden from the outcrop of the ore, but later the mining
was carried on by underground driftis,

Analyses of ores from these mines are as follows:

R. 2. C. 2. E. F.
NMetallie iron " 46,52 43.84 51.68 53:13 . 50.58 48.09
Inﬂﬁluble r331du. 17.60 ev ety EEXE R EEEE] ecsee evo o
Silieca st 22:87 ) sevse cov e e ceves sevee
Phosphorus coese 0.636 0.19 0.53 0. 29 0.48
1.
#,

B, PFP. A: Gooch, analyat.z'
¢, and p, Otto Wuth, analxst.s-
E¢f.C. E. Dwight, analyst,™*

1.7 Holden, R. J»; op. oit., p. 440.

2. H&r‘er. E. C.; op-. Olt.. Po 249.

3. The Virginlias, vol. I, 1880, p. 150.

4, Peokin, E. C,; The Iron Development and Ore Reaources of
Virginia, Trans. Amer. Inst. Min, Eng., Vol. XIX, 1891,
p‘ 10810 = .
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Rich Patch Mine:

This mine is located in the valley of Carne Creek, 6 miles
aouthéast of Covington, between Rich ratch and Horse Mountains,
about three miles southwest of the Lowmoor mine. It was opened
by the Lowmoor Irocn Company in 1895 and was a large producer in
its day, furnishing 90,000 tons of ore in 1902, The ore was
mined at an elevation of 2,300 feet above sealevel from a
synclinzl atructure with prospects on both sides of the valley,
and occurs between fossiliferous Beeraft chert and granular
Oriskany sandstone, upon which reest nnondaga and "Romney" shales.
At the south end c¢f the area the ore 1s reported to be 30 feet in
thickness and to consist of a solid mass of laginated and Jointed
limonite. The ore contains much sand near thé hanging wall
(oriskany) and much chert near the foot wall (Becraft)., The
former is a rusty sandstone, and the foot wall consists of &
mass of lrregularly bedded cherty limestone, 35 feet‘in thickness,
The early mining was chiefly underground; later operations were
made by steam-shovel cuts., A standard-gauge rallway connected
the mine with the company's furnaces at Lowmoor.

Analyses of ore from the Rich Patch mines report the follow-

ing percentages:

1l 2
Metallic iron 42.90 53.75
S8ilica 256.60 10.31
Phosphorus 0.33 0.191
Manganese Q.78 0. 57
Water seren 10.48

l. Holdem, R, J.; op. cit., p. 440.
2. Harder, E. C.; op., cit., p. 222,




Prospects near Covington:

4 group of small mines, or prospects, has been opened in
the yzeneral vicinity of vaington, but none is o{ much commercial
fiaportance.

Tne Dolly Ann mines were developed 3 miles east of Coving-
ton, along the headwatera of Founding Mill Creek ﬁetween Faters -
Ridye and Fore Mountain. Thelir elevation is about 1,900 fest
above scalevel., The Iron Mountain miné,is situated nearby. A
broad-gauge track connected the mines with thé,Chesapeake and
Ohio Kailway, southeast of Covington. The mines were extensive-
ly operated for adbout 30 years after their opening in 12885, and
are reported to have produced over 70,000 tona oi ore in 1897,
_They were operated by the Lowmoor Iron Company, but have not been
worked for over a generation. The ore occurs along both sides of
the valley of Founding Mill Creek,wnich is a synclinal structure
floored with Hack Devonian shalea, Analyses of Lhe ore are re-

ported as follows:;

#. 8. C.
Metallic iron 44,32 51.7 - 57.98
Insoluble residue 24.15 tese e e ae s
Phuaphoru’ ces v 0.428 C.4188
Sulphur s oo 1.133 s enee

. ore from Delly Ann mines,l*
6. Cre from Dolly Ann mines, 2
C. oOre from Dolly Ann mines,%-

1. Holden, R. J.; op. ¢it,, p. 439.
2, Harder, E. C,; op. cit., g.
3. The Virginias, Vol, 1V, 1883, p. 168,

About 3 miles soutnh of the Dolly Ann mine, at the southern
end of Fore Mountain,ia the Vowles manganese mine which was
worked before 1890, and, to a alight extent, in 1917 and 1918.

The ore 1s largely amorphous limonite with a little psilomelane,
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and ocours in several zones, or lentlcular masses, in a residual
clay derived from the weathering of the Becraft llmestone. There
are secveral tunnels at the 1,250-foot level, and side-drifts to
the .aln ore-bded whicn is from 1 to 6 fest thick. 1t is reported
that 400 tons of iron ore were ship;ed about 18%0, and about 20
cars ol manganese ore were taken out in 1917-1916., The ore is
reported to curry about 36 per cent. of metallic iron, 11 per

cent. of mengenese, end 10 per cent, of silica.l'

1. Stose, C. W., and ilser, H. D.; ManzZanese deposits of western
Virginia; Vvirginla Geol., Survey Bull, 22, 1922, p. 107.

Mansenese has alfo been proepecetecd at several places along
the northwestern slope of Sweetl Springs Mountain between 4 and 6
miles northeast of Covingyton. The operations are small, and
iavolve open cuts and small tunnels which at present are lergely
filled with debris, A small guantity of ferruglnous oxides,
tegether with lumps and nodules of manganese ore, attracted at-
tention to the locality, The ore weurs near the contact of the
"Romney " shale with the Oriskany sandstone and the underlying
cherty Becraft limestoné at elevations about 1,500 feet above
sealevel, The deposits are too small to be of present economie
iaportance.

Iron mining was formerly carried on alongy the northwest
slope of Sweel 3prings HMountaln, 4 miles southwest of Callaghan,
and 5 miles south of iud Tunnel. The workings were known as the
Stack Mine ano were among the first in this reglon to be opened
for shipment of ore. A narrow-gauge rallway connected the mines
with the Chesapeake and Chlo Rallway at Backbone, and the ore was

used by the Lowmoor Iron Company at their Lowmoor furnace. A



series of open cuts developed along the slope of the mountain

on the strike of an ore-bed which occurs between "Romney" shales
and the Helderberg limestone at the horizon of the Oriskany sand-
stone, 1,600 fect above scalevel. It is reported that the ore ran

ags follows:

1 P
Mstallic iron 45,67 43.71
Insoluble residue 19.72 coesas
Phosphorus sesane 0.380

l. oOrz from Steck mine.l'

i

2. Cre from Stack mine, “*

1. Holden, R. J.; op. cit.; p. 440.
2, Harder, E. C.; op, cit., p. 249.

.

The Rumsey mine i8 located on the southeastern side of Sweet
Springs Mountain at the head of Harmon Branch, about 4 miles
northeust c¢f the Stack Mine. It wus originally connected by a
broad-gauge railway to Covington. The werkings are located
‘along the mountain Blope at an elevation of 1,700 feet above sea-
level, and consit of a series of open cuts which extend through a
distance of 4,000 feet,

Several other smail prospects oecur along Fotts Creek Valley,
between Sweet Springs Yountain and Mill Ridge, southwest of
Arritts, \

These include the Bess (elevation 1,600 feet A.T.), Double
Ridge (elevation 2,190 feet A.T.), Potis Vvalley, ﬁiven (elevation
1,890 feet A.T.), and Robinson and Bennett prospects (elevation
2,039 feet A.T.), and adjoin a similar group of small prospects
- in the Fotts Valley sectlon of Cralg County (gq.v.).
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Botetourt County

Orilkaqi and Adjacent M}nea;

The Oriskany mines lie in the foot-hills of Rich Patch
Mountain, about 14 miles due west of Eagle Rock, the main work-
ings being just weat of the mining camp, known as Lignite,

These mines were opened in the late 90's and were operated
by the Alleghany Ore and Iron Company until 1924, at which time
they w:ire closed down, The ore was sent to the company's furnace
at Buema Vista, but this was taken out of blast in December, 1924.
In 1925+1926, the mine was again opened, and some 20,000 tons of
ore were put on the stock-pile, From 1926-1930, the mines lay
idle, but in 1930 a orew of 30 men was put to work shipping the
ore from the stock-pile., During the summer of 1930, the company
shipped about 120 tons (two cars) of ore from the stock-pile
daily. This ore was sent to their furnace at Pulasmki. The mines
were c¢losed because of high frelght rates, and at present the
equipment is rapidly deteriorating.

The largest workings are about 1.5 miles due west of Lignite,
and conneot with the camp and washer by means of a narrow-gauge
railway, which meets the Cralg Valley Branch of the Chesapeake
and Ohlc Rallway at Oriskany, where the ore was transferred to
the standard-gauge railroad by a steam conveyor. At these open-
ings, which range between 1,550 and 1,650 feet sbove sealevel,
several) acres have been excavated by steam shovels., The ore eon-
gists of limonite replacing sandstone, together with both limonite
and manganese oxides in botryoidal and memmilary masses. The
prevailing dip is geptle, being about 30° to the southeast. The
hanging wall is Oriskany sandstone, and the foot wall is cherty

Beoraft limestone.
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There are several shallow cave-~-like openings, and a deep
tunnel which was sunk on an incline of 33° for a distance of 730
feet along the dip of the ore zone. Several side drifts were
made from the tunnel, and different levels were opened at the
bottom of the tunnel, The ore 1s said to holad its iron content
to the bottom of the tunnel, but it is impossible now to examine
the walls of the tunnel except at the very top.

A large surface workling, known as the Farrow Bank, has been
opened about one-half mile north of pignite., The pit is exten-
alve and exposes fairly rich ore which carries much mangenese
stain. The ore replaces the Oriskany sandstone and dips gently
away from Rich Patch Mountain. The fobt wall is cherty lime-
stone, and the hanging wall is red clay.

The Oriskany mines occur on both sides of the narrow synclinal
valley that lies between Rich Patch and Little mountains., The main
workings are located along the outecrop of the Oriskany sandatone
on the northern side of the valley, but prospects have also beea
loocated along the southern slde. Little Mountain is a narrow
anticlipe, and another Oriskany outerop oecurs on its southeastern
side aleng the Cralg Valley Broanchof the Chesapeake and Ohio Rail=-
way, where it has been prospected in a small way.

The Oriskany and associated mines (including the Fenwick
mine in Cralig County) have been one of the greatest producing
groups in the State, and their total production of ore since
1907 has been over 1,000,000 tons, The average annual production
from 1912 to 1924 was 56,830 tons, and the maximum yearly
production was in 1917, when 80,791 tons werc mined, d'Invilliers
estimated in 1907 that there were over 6,000,000 tons of avallable

ore, and in 1924 Mr. L. G. Lackey estimated a reserve of 3,500,000
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tons of ore "in sight."l'

l. Information supplied to the writer by F. F. Musgrove,
- Treasurer, Alleghany Ore and Iron Company.

It is probable that both of these estimates are somewhat
oﬁtinictie; npvertholens, it is undoubtedly true that a large
body of ore ia readily availeble whenever conditions are suit-
able to warrant operation again, It 18 not an unreasonable
statement to suggest that the Oriskany and associated mines
represent the most promising Virginian reserve of limonite.

The gencral run-of-the-mine ore is estimated to contain
37-45 per cent. of iron. At present, a few tons yearly are
sent to manufacturers of soap, lard, etec., where the ore is
used because of 1ts porous nature to increase the heat necessary
for the refinement of those products,

The town of Lignite was established as a camp for the miners,
but was abandoned in 1924 upon the closing of mining operations.

in Craiq Covuiy

The Fenwick mine, which la located,a short distance west of
the Oriskany amines, was formerly operated by the Lowmoor Iron
Company. This mine 1a located along the same ore belt as the
Oriskany workings, and is connected with the Craig Valley Branch
of the Chesapeake and Ohio Rallway by a standard-gauge track at
Oriskany. The narrow-gauge rallway of the Oriskany mines and
the standard-gauge track of the Fenwick mine are only a mile
distant from each other at the mines. The geologic conditions
are entirely analogous in the Fenwick and Criskany mines. Both
are located along the same outcrop of Oriskeny brown ores, and

both mines lie just north of the "Romney®" shale outerop. Several



of the shafts are in the shale, with side-drifts extending
Rorizontally and down to the ore horizon below the Haék shales.
The ore rests upon buff-colored, fossiliferoua Becraft chert
which is partidlly decomposed to a soft, white, siliceous mass
with some associated plastic clay. Some of the operations have
boen‘by steam shovels, and many shafts have been driven to
taoilitaté underground mining.

The Graee Zllen mine, now owned by the Tredicate Company
of Riehmohd, is located aﬁout a mile northeast of Lignite along
the strike of the ofiskany sandstone on the southeastern side
of ths narrow shale valley. The openings were small, but con-
siderable oré is reported to be present, The workings are at
" the 1,700-foot level, near the old Grace furnace which was first
epened in 1849 and abandoned in 1890. A short distanc§ southeast
of the Gracs Elieh mine is the Reid or Peanut Mine, elevation
’about 1,490 feet A.T., now abandoned.

Analyses from the Oriskany group of mines are as follows:

a. B. c. 2. E.
Hetallic iron 44.60 40.37 45.8 52.26 47,15
Insoluble residue ..... 21.81 16.29 ..... 15.20
Siliea 22030 * o000 " "o 00 8.93 e ® 900 0
Ph@lph@ru. * e o o 0043 0012 0012 0.11
Manganese cevee 0.69 2.18 ..... 1.98

#, ore from Fenwick Mine.l:

B, Ore from Reid Mine.2. ,

C, Ore from Oriskany Mine, 2.

P. Ore from "Craigs Creekn Mine, 9.
E. Ore from Oriskany Mine.4.

l. Holden, R. J.; op. cit., p. 446.
2, Holden, R. J.; op. eit., p. 443.
3. Froehling and Robertson; A handbook of the minerals and
- mineral resources of Virginia; Richmond, 1904, p. 62.
4. Furnished to the writer by the Alleghany Ore and Iron Company.
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Callie and Adjacent Mines:

A group of Oriskany mines was operated by the Princess
Furnace Company on the eastern slope of Rich Patch Mountaln,
near the Alleghany-Botetourt county-line, Chief of these is
the Callie mine, which is the northernmost of the group. The
Cirele and Wilton mines adjoin the Callig. and all of the open-
ings are near Callie furnace. The mines are well up the flanks
of the mountain at ele#ations between 1,500 and 1,600 feet abbvo
sea-level. The rocks in this vicinity are nearly vertical, and
in some cases are actuelly overturned so that the ore zone ap-
pears to rest upon the "Romney" -haie with the Oriskany and
Helderberg rocks overlying it. The normal direction of dip 1is
toward the noﬁthcast._whereas in the overturned areas the dip
may be as much as 60° to the west. Much loose lump cre can be
found along the outerop of the Oriskany horizon,and the
ferriginous gone reaches local thicknesses of 30-50 feet.

fhc following analyses show the nature of the ores:

1. 8. c. D. E. 6. G.
Metallic iron 46.17 45.62 56.77 51.57 69.41 60.05 51.60
81110& LA R evenw esr0n 13046 R ) 1.96 9-2O
Phosphorus 0.07 ©0.67 0.50  0.05 0.28 0.29 0.29

. Ore from Callie.llne.z'

. Ore from Callie Mine, F. A. Gooc¢ch, analyst.s'

Ore from Wilton Mine, H, froehling, analylt.“

Ore froem Wilton Mine, J. B. Britton, analyst.5-

ore from Wilton Mine, J, B. Britton, analyst.>:

. Ore frem Wilton Mine, J. B. Britton, analyst,6-
Ore from Wilton Mine, H. Froehling,'annlylt.i-

‘D-‘I\NPPQO

l. Froehling and Robertson; op. ¢it., p. 62,
2. Holdem, R. J.; op.cit., p. 442..

3. Harder, E. C.; op. eit,, p. 249,

4, The vVirginias, vol. V, 1884, p. 52,

5. The Virginias, Vvol. III, 1882, p. 23,

6. The virginias, Vel. III, 1882, p. 78.

"
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Big Hill Mines:

The Big Hill mines are located on the east side of Big Hill,
about 3 miles south of Glen wilton., Big Hill is a symmetriecal,
oval antiocline in which Helderberg and Silurian strata crop out
as an island in the Devonian shale outerop of the valley area be-
tween Rich Pateh Mountain and the Eagle Roek Range, Exploration
at this point was begun in 1880, although a small prospeet had
been locally operated before. Regular mining was begun the
following winter, and a horizontal shaft wae driven into the base
of the hill aeross the strike of the shales which dip at consider-

able angles, A fair show of ore was encountered about 1,650 feet

 above sealevel, and several thousand tons of ore were shipped out,

A second shaft was aunk,.and several open pits were developed

along the contact of the yellow Onondaga shale and the Beoraft
limeatone. A narrow-gauge rallway was constructed to connect the
mine with the Chesapeake and Ohio Rallway at Gala, 2 miles to the
south. The mines were operated by the Longdale Iron Company from:
1900 to 1905, when the ore was shipped to the Longdale Furnaces at
Longdale., Shortly thereafter, mining operations were discontinued,
and the prospect has lon,; since been abandoned. The mine buildings
have been removed, the tracks taken away, and the shafts and open-
ings are now caved in.

The ore is limonitic and is associated with the thin or iskany
sandstone ana the upper Becraft limestone difectly below the base
of the Onondaga and "Romney" shales, It 18 nodular and occurs both
in irreguler masses and as replacements of the limestone. Analyses

of ore from these mines are reported as follows:
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&, 3. C. 9. E.
Metallic iron 55. 28 44.0 56,67 44.8 56.77
8‘113‘ 4,63 23, 60 S, 91 Fed s 4,96
Alumina 3,14 ‘ 2.17 0.63 ssees cis e s
Lim. 1.26 1-15 0309 LR N se vy e
Fhosphorus 0.726 0. 404 0.795 0. 342 0.504

fi. Dark rock-ore, Otto Wuth, analyst.)l.

$. Brown ore, Otto Wuth, analyst. ) 2
C, Brown Hematite, J. Blodgett Britton, analyst.”*
D, H. Frodling, analyst.3.

€. H. Froeling, analyst.4.

1. The Virginias, Vel. III, 1882, p. 39,

2, The Virginias, Vel. II, 1881, p. 109,

2, The Vvirginias, Vel. Vv, 1884, p. 52.

4. Frodling and Robertson; op. cit., p. 62.

The mines are not now operated, and the observed reserves of
ore are small.

The Retreat and Ad jacent Mines:

The Retreat mine is located at the head of Back Creek in a
sag aleng the crest of Mays, or Orebank, Mountain, about 10 miles
north.of Buchanan. The ore occurs in regular lumps and masses
upon the Helderberg and Oriskany formations and was mined in
open cuts and pits over an area of nearly an acre at an elevation
of 2,900 fest above sealevel. The workings are now entirely
abandoned, and the cuts and trenches have largely fallen in, al-
though considerable loose ore still remains in piles near the
workings. Several analyses have been made of ore from these

\uinea, and some of these are given in the following table..

R 8
Metallic ireon 54.85 47,60
Phosphorus 0.085 0. 489
Silica coveee 13.66
Sulphur tr vecane

(R. J. L. Campbell, anulyst.lé
8. H. L. Froehling, analyst.“*)

Y. Caapbell, J. L.p The "Furgatory® iron property, Botetourt Co.,
virginia; The Virginias, Vol. 1, 1880, p. 187,
2. Froehling and Robertson; 2 handbook of the minerals and mineral

waannraaa nf Virginia: Rieh,ﬂiol‘d 904 . 62,




The ores from thls mine and adjacent proapécts were chiefly
smelted in the Retreat PFurnace, iocated near the head of Purgatory
Créek. A narrow~gauge rallway formerly connected some of these
workings with the Etna Furnace, aleo located along Purgatory Creek,

Two other prospecth‘of former interest were developed in the
vicinity of the Retreat mines, The Mays prospect, elevation
2,500 feet A.T., 18 located on the west slope of Mays Mountain,
aorth of iti Junction with Green Spur and about 2} miles due west
of Saltpetre Cave, Karnes prospect, elevation 2,500 feet A.T., is8
located on the west slope of Back Creek Mountain, about 1 mile
weat of Karnes Spring. Analyses of Are from these prospects follow.

Analyses of Oriskany brown ore
en Purgatory Mountain

AR B : c
Metallic iron - 41.800 56,55 56.35
Phosphorus 0,094 0.112 0.112
‘Sulphur tr. tr. vesses
811 08 200 000 T RN EE) 6.47
Metallic manganesse ceses e eo s e 0. 23

(n- and ﬁ. Je Le cﬂ.mpb811, analy'to
¢. H. L. Froehling, analyst,)

¢, Limonite from Mays Bamk. ).
€, Limopite from Karnes Bank,)
C. "Potsdam lump ore,” Purga;ory Mountain, 2

1, Campbell, J. L.} op. eit., p. 157,
2, Froehling and Robertson; op. e¢it., p. 62,

Another prospect was developed in Hickory Hollow about 33}
miles due north of Saltpetre Cave and a short distance north of,
and above, Hickery Hollow Branch, This working was known as the
Salisbury mine, elevation 2,250 feet A.T., and ore taken from it

was formerly used to supply Salisbury Furnace, located near the

Junetion of James River ana Catawba Creek.
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Other workings along rPurgatory Mountain include the follow-
ing prospects; McCarty prospect, located near the southwest end
of rurgatory Mountain about } mile north of James River; Holmes
prospect, located along the eastern flank of Purgatory Mountain
about 23 miles northeast of Springwood; Lece prospect, elevation
1,450 feet A,T., located on the eastern flank of Purgatory
Mountain about 1 mile northwest of Buchanan; and Bald prospect,
located near the crest of Purgatory Mountain about 3 mile south-
east or Cartmell Gap. None of these prospects, however, was
developed to any extent,

Manganiferous ore has been reported on Purgatory Mountain,
north of Buchanan, The openings were made by C., M. Stranahan
of Covington, aiong the west slope of the mountain near the out-
crop of Oriskany sandstone., The ore is reported to have con-

tained 37 per cent, of metallic manganese and 8 per cent. of iron.l‘

l. 8tose, G. W., and Miser, H. D.; op. e¢it,, p. 112,

Another prospect is reported near the head of Penn Branch below
Cartmell Gap, and about } mile south of the creek., A third
prospect is reported 2 miles farther north near the top of Round

Hill. These prospects were not visited by the writer,

Sand ggnk g}ne:

The Sand Bank iron mine is located on the northwestern flank
of the southern end of North Mountain, 2 miles northeast of
Dagsers éprlnga. Tpis mine was opened in Oriskany limonite, which
agcunulated at the top of the Heldersberg group. It is reported
that the ore had a lecal thickness of 40 feet, and it was mined

for several hundred feet along its strike, chiefly by open cuts,
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Some attempt was made to follow the ore below the surface, but
the workings are now entirely abandoned, The dip of the rock
4s to the northwest at an angle that is slightly greater than
the nldpe of the mountain. 4 long, steep incline connects the
mines with a washer and erusher which were located along a
tributary of Mill Creek, about 1 mile east of Daggers Spring.

A broad-gauge rallway formerly connected the mine camp with the
Chesapeake and Ohio Railway at Gala. At the present time little
¢an be seen of the character of the ore body and its structural
relations, as the operations are grown over and slumped in.

The adjacent Cook or Ruhl uine.is of more importance as a
producer of manganese than of iron, The mine was worked in 1911;
and 1t was then sald to have produced over 100 tons of hlgh-grade
manganese ore, The earlier ore is deseribed as carrying 54 per
sent, of manganeso; létar ore contained 35 per cent. manganese,
The workings, at elevations about 2,150 feet above sealevel,
were cuts and tunnels which are now caved in. The ore body con-
sists of a tabular mass about 4 feet thick in residual clay
parallel to the bedding of the c¢lay and sandstone. The ore
ooccurs in shoots and lumps, irregularly distributed through the
¢lay. The ore minerals are psilomelane, some manganite, and a
little wad,l' but there are too little values for commercial déd-

velopment, There are some indications of this ore for severel

l. B8tose, G. W., and Miser, H. D.; Manganese Depssits of Western
virginia; Virginia Geol. Survey Bull., 23, 1922, pp. 109-112.

miles along its strike, especially teward the southwest,but at no

peint was enough workable ore observed to warrant development.
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‘zho Burmen Prospect:

The Burman proapectl’ is located about 4 miles east of

l, Stose, G, W., and Miser, H, D.; op. ¢it,, p. 1ll,

Daggers Spring, It occurs about 2 miles northeast of the Cook
mine, on the southwest slope of Panther Mountain at an elevation
of about 1,900 feet above sealevel., At this point, a surface

cut about 20 feet long was made In 1910, The deposit is in
residual clay do#eloped from Helderberg limestones which dip

to the southeast at an angle of 60°, The ore consists of nodules
of slabby manganite which replaces the clay and limestone. It is
quite free from iron and silica and is of good grade. Only a

meager yuantity, however, 1is exposed.

gheetz Mine:

An abandoned mine in Oriskeny ore occurs on Rathole Mountain,
13 miles northeast of Eagle Rock., The workings are about 500
fcet above the flood-plain of James River, and a small quantity
of ore was hauled by wagon to Gala, The openings are on the old
Sheetz property and also upon a traet known as the Peake property.
An analysis of ore from the vicinity of these mines is as

follows:

d.
Metallic iron 59.6
phosphorus 0.462
Silica 2, 46

¢, Ore from Peake's property, North Mountain.l'

l. Froehling and Robertson; op. cit., p. 62,




Roaring Run Oriskany Mines:

These mines are located on the southeust slope of Rich
Patch Mountain about 4 miles north of Horton, Botetourt County.
The ad jacent manganese workings have also been called the Horton
Prospect. The manianese openings lie at the top of a spur of the
'mountaln at an elevation of about 1,600 feet above sealevel. The
iron workings are somewhat lower, and were first opened on a
commeraial scale about 1880, although the Roaring Run furnace had
been previously built in 1832, and mincr production of iron was
in progress during the War between the States. The deposits oecur
in shaly sandstone at the top of the Helderberg group. The forma-
tions are steeply tilted to thé scutheast, and the ore zones thus
ooccur 1in narrow belts, The actual workings consist of surface
cuts with several shallow ghafts aligned elong the strike of the
outerop. The manganese ore consists of lumps and nodules of hard
peilomelane embedded in a fine yeltewish clay, This oreis often
mammilar; or botryoidal, and some of the lumpa run up to 100 pounds
in welight. The iron ores occur in the same seneral zone and con-
sist of brown limonitie ores intermixed with much sandy material.
An analysis of iron ore from these workings 1s here given.l'
Metallilic iron  51.28

Fhosphorus 0.616
Siliea 11.09

1. Froehling and Robertson; op. cit., p. 62.

It 18 reported that the Oriskany ores from these mines were
mixed with Clinton hematite from the same gensral locality before

they were smelted in the local furnace,



Cralg County

Very little iron mining has been undertaken in Craig County,
the most important single working being the Fenwick mine, des-
criﬁod above with the oOriskany mines of Botetourt County, which
it adjoins,

A number of small iron prospects were opened in Potts Creek
Valiey 1in the vicinity of Paint Bank. These iron showings were at
one time considered to be of great economic importance, but no
verification of that prophecy has ever oecurred. Among the more
important prospects were the following: Given, Cornfield, Paint

1
Bank, Haupt, Rowan, Loop, Valley Branch, and Humphreys prospects.

1, Holt, H. A., and Snyder, A. C.; The iron ores of Potts Valley,
Virginia; Lewisburg, West Virginia, 1891, pp. 1-38.

None of them was ever seriously operated.
A few manganese mines were at one time operated in the county,

and additional prospects were reported. The Chevy Mine2: consists

2, 8tose, G. W., and Miser, H. D.; op, eit., pp. 115-117.

of a number of scattered cuts ln the southeast slope of Sinking
Creek ountein, 12 miles scuthwest of Newcastle, The principal
opening is a deep ocut in Helderberg sandstones and underlying clays
at the 1,950«foot level. The ore consistes of psilomelane, which
oecurs in pookets in the clay and in fissures in the sandstone,
Several hundred tons of ore were mined between 1916 and 1920, but

operations then closed have not been opened.
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Other local manganese prospects have been reported, but at

no other point has more than surficlal prospecting been pursued.

The Red Brush pranpeetl' on Big Brantch of Johns Creek, 5 miles

l, B5tose, G. W., and Miser, H. D.; op. eit., pp. 112-114.

due northwest of Newcastle,consists of a few small openings in

" sandstone along the creek about 1,750 feet above scalevel, The
ore is largely psilomelane, replacing the day beneath the mand-
stone, The cre is reported to run about 38 per cent. manganese,
15-20 per cent. silleca, and 2-5 per c¢ent. iron. The Cliff

Prospect.a' on the southeast slope of Sinking Creek Mountain,

3. S8tose, G. W., and Miser, H. D.; op. ¢it., pp. 114-115.

3 miles south-acuthwest of Newcastle, consists of two tunnels in
clays directly below the Oriskany sandstone, at an elevation of
about 2,200 feet above mealevel. The ore 1s said to run 40 per
cent. manganese and iron together, or 14 per cent. pure manganese,
Several prospects and minor workings, but‘no important mines,
of iron and manganese have been reported from Monroe County, West
Virginia. Most of these adjoin the Virginia prospeets of Craig

and Alleghany counties, and all are in, or near, Potts Creek Valley.s'

3. Reger, D. B., and rrice, P, H.; Hercer, Yonroe, and Summers
counties; Test Virginia Geol. Survey, County Reports, 1926,
Pp. 749-770.

A small gquantity of manganese ore has been taken from the
Goodykoéntz prospect, elevation 2,600 feet above sealevel, on the
sunmit of Hoss Mountain, 4 miles north-northwest  raint Bank. Other
Weast Virgimian iren prospects include the McGlone, Patton, and Bradley

openings.
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FURNACES

A considerable number of old iron furnaces have been erected
in west-central Virginia. The earlier furnaces were charcoal;
later ones elther were built for coke or were adapted for coke
burning from earlier charcqal furnaces, Practically all are
either demolished or abandoned.

The Etna furnace, located 3 miles mnortheast of Buchanan,
was built in 1792 but was later ébandoned., It was rebuilt in
1842 and is reported to have been in operation from 1861 to 1865;
it has long been in ruins., Lucy Salina furnace, o: Simpson
Creek 10 miles east of Clifton Forge, wcs built in 1827 and
abandoned in 1852, The Retreat furnace on rurgatory Mountain,

9 miles north of Buchanan, was built in 1827 and abandoned in
1849. Sallsbury furnace, near the junction of Catawba Creek and
James River, was built in 1827, asbandoned in 1849, rebuilt in

1869 to a capaclity of about 4,000 tons, and continued in blast‘
until 1884, Rebecca furnace, 1 mile southeast of Daggers Springs,
was bullt in 1830 and abandoned about 1850. Roaring Run furnace,
7 miles northwest of Eagle Rock, was constructed in 1832 and re-
built in 1854, It was in operation during the War betwcen‘the
States, Jane furnace, near Daggers Springs, was built in 1835 and
abandoned in 1850; and Rumsey furnace on Dunlap Creek, Alleghany
County, was also abandoned in 1854, Dolly Ann furnace, 3 miles
east of Covington, was originally erected in 1848 and was rebuilt,
6 years later, to continue in operation until the cloao‘of the War
between the States, Australia furnace, on Simpson Creek, was built
in 1854 to replaco‘the Lucy Salina furnace, but was also abandoned

after the War. All of the above were charcoal furnaces.
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Grace tprnaee, 14 miles west of Eagle Rock, was bullt as a
charcoal furnace in 1849. It burned 1n 1864 and was rebuilt in
1874 as a coke furnace, Callle furnace, 2 miles north of Glen
Wilton, had a similar history. oOf the larger blast furnaces,
the lLengdale furnaces on Simpson Creek, the Lowmoor Iron Company's
furnace at Lowmoor, the Oriskany Ore and Iron Company's furnace
at Iron Gate, and the rrincess furnace at Glen Wilton were the
most important. None of these has been in operation for some
time, and the last furnace in the region to be in blast was the
Iron Gate furnace opefated by the Alleghany Ore and Iron Company
and closed in 1923. During the summer of 1930 the Lowmoor furnace

was demolished and the usable parts shipped out of the State.

FUTURE DEVELOPMENT

From the foregoing deseriptions it may be readily neen;
although there is8 a considerable showing of iron ore in this
region, that the present economic possibilities are far from
promising. There is8 no doubt that a large quantity of iron ore
of falr grade 1s accessible to transportation facilities, and
avallable for relatively easy mining. At present, however, its
moderate juality and distance from steel-producing centers are
Qutrleient to remove it from practical competition wiih cheaper
and better ores already on the market.J \

At the longdale, Oriskany, Lowmoor, Fenwick, and Stack
mines, the reserves of ore in sight are sufficliently large to
place theum in the class of important reserves of limonite, and
it is probable that some of the smaller workings may also fall

into thie group. A c¢conservative estimate may be made that

a total of 10,000,000 tons of workable ore is readily available
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at tﬁeae mines and could be utilized when operating conditions

are more favorable than at present. wWith the inevitable ex-
haustion of higher-grade iron ores and a probable increased demand
Sfor steel, the time should ultimately come when uperations may
profitably bezin again.

The manganese ores are less promising and are unlikely to
enter suecessful competition with ores from other localities,
unless thelir operation is stimulated by more abnormal conditions
than are Lo be reasonably expected.

It 18 not advisable to prediect the future of the Oriakany
- ore reserves, It seems probable, however, that they will not be
scommercially operated until a marked increase in the price of
pig iron oocure so as to bring these ores into the market, or
until improvements in metallurgical methodes make possible the
eeonomicael production of pig iron from this jrade of ore. A
combination of these factors might well bring the Criskany ores
into the field of succeasfﬁl operation. oOther modifying features,
such as cost of t;angportatlon, accessibllity, and nearness to the
ateal-producing centera.@re also controlling factors.

At present, the presence of bodlies of these ores beneath the
land of west-central Virginia adds little to property values. In
a few generations, however, the ore-bearing lands may gain’a more

profitable premium,
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