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ORE RESERVES LIGNITE MINE-ALLEGHANY ORE & IRON CO,



. The Ore reserve estimates of the Lignite Mine are
based on exposures of ore, old churn drill holes and diamond
drill holes sunk during en exploration campalgn carried on
between November, 1941 and March, 1942, A total of 1,000,600
tons of ore averaging over L2% Fe were proved with a
probability of 750,000 tons in unexplored areas additlonal.

Logation

The Lignite mines are losated ln the south end of
Botetourt and the north end of Craig Counties. They adjoin
the Fenwliok mine to the south and the Trediger lands to the
north, The total length of outerop is about three miles of
whieh 3500' has been worked by old pits, 4L000' 1s unexplored
inﬂ the center mile and one-half has been proved to be value-

ess.,

The former site of the washer is connected to the Craig
Valley branch of the C. & 0; Railroad with a standard gsuge
track over which irregular shipments of metallurzieal ore have
been made since the mine closed down. s

History

The Lignite mine was first developed by the Alleghany
Iron Corporation in 1896. In 1907 the Lukens Steel C
{uruhal-d the property and actively operated it until
923, A totel over 1,000,000 tons has been mined. During
the last few years of operation, the ore averaged L5% Fe with
21% insoluble.,

The mine was opened up by three open pits, the Blg and
Flatwood pits at the south, and the Farrow Bank pit about
2 miles to the north. During the last years of operation a
considerable tonnage of ore was mined from underground opera-
tions down the dip from the Blg Pit operation. The total
%nngth from outerop to bottom level in this area was 1,000
eet,

The ore in the Farrow Bank area was siliceous near the
outorop and consequently this area has not been developed
nor explored to as great an extent as the south end of the

mine.

Geolegy and Ore Estimates

The Lignite ore occurs in a syneline pltehing towards the
northeast. Only the northwest limb of the symecline with a dip
towards the southeast has been commerclal., In the Big Pit
area folding has produced two minor folds so that three open
pits were worked aoross the strike. The recent exploration was
confined to developing the ore northeast of the Blgz Pit area
and down the dip from the Flatwood. Exploration north of the
Fleetwood was confined to sinking three shallow test pits. The
area between the Flatwood and Farrow Bank pits was explored by
a number of holes, ncne of which contained ore in commercial

quantities,
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The estimate was nnd; from ocross-seotions of the orebody
with the density sssumed 18 gublie feet per ton. The results
are shown in the accompanying table. It should be noted that
the stripping ration in part of this area will probably be

too great to permit economiocal open pit urntiun even with
modern low cost methods., It is conservative to estimate that
700,000 tons can be economigally mined by open pit work.

Probable Ore
South of the Big Pit area to the Fenwiok line, adjoining
the Big Pit on the southeast and between the Big Pit and the
lored portion of the Flatwood area is a considerable area
oh is to contain ore but which has not been inoluded
in the proved ore reserve. Undoubtedly a large part of thils
can be mined. It seems conservative to estimate that there is

nipruhubla reserve of at least 250,000 tons of ore in this sec-
tion. i

North of the Farrow Bank pit there ls a length
of 3000 feet of unexplored outerop wihiech probably ocontains a
considerable tonnage nf-npan pit ore. The last explored section
on the north shows 370 tons of open pit ore per foot of length of
outorop, Three test pits and several surface exposures of ore
indicate that ore continues into the Trediger property to the
north, Estimating that 2,000 feet of thls length will contain
250 tons per foot of ore, "we would have & probable reserve of
500,000 tons., The drill holes in this area and a tunnel driven
through the ore below the Farrow Bank pit indlcate that the ore
at depth 18 not as slligeous as the outerop so that the prospects
of additional ore in this area seem guite attractive.
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C. M. Weld

. Low Moor, Va.

Jan. 29, 1912

REPORT ON THE LIGNITE IRON MINES



Hotes on the Lignite Iron Mlnes
Alleghany Ore & Iron Co.,
Cralgz & BotetoRut Countiss, Va.

I visited the Lignite Mines of the Alleghany Ore and
Iron Co., on the afternocon of Jan, 25th, coming over the divide
from Fenwick. Mr. J, W, Stull, Gen, Supt., piloted me over the
property and showed me every courtesy.

The Lignite property lies North-Hast of the Fenwiek
property of the Low Moor Iron Co,, adJacent to and having its S. W,
boundary in ocommon with the N. E, boundary of Fenwick,

The Ore is Oriskany brown lron ore, The Oriskany
-measures are found as synclinal trough with a ¥, E., t¢ S. W, axis.
The R. W. leg of this trough, dipping to the 8. ®., is traceabdle
pradtically.throughout the property, a distance of about three
miles, The opposite and coverling 5. E, leg 18 not nearly as con-
spicuous, having been only occcasionally located., It would appear
that whereas the N, W. leg dips rather gently towards the S, E.,
the S, E, leg stands at a high angle end 15 no doubt in places
overturned, The naturél conseguence 1s that the S. E. Cropsline
is comparatively narrow and has been very generally concesllsd by
flocat frou: the neighboring rocks.

No worksable ore-bodles have been found on the S. IL.
orop. Four workable ore-bodles are situated on the N, W. crop, as
follows:

(1) Beginning at the S. W, end, near the S, W, bound-
ary of the property, 1s a Hillj
(2) A few hundred yards Bast of A, Hill 1s a group

of extensive open cuts known as the kountain Cuts.



.
These extend for & dilastance of a couple of thousand
feet along the crep-line, :
(3) About one thousand feet from the N. E, end of the
Hountain cuts we find t.e ¥Flat Woods Cut, a single
cut extending for about 1000°*, |
(4) About one and 2 half miles N, . of the Flat Woods Cut
is a smsll cut known &s the Falrbank Cut,.

A small cut was opened heiween the Flat woods and
Fairbank Cuts but was abandoned, There are nco worklngs beyond
(1.0, North East of) tlie Falrbank Cut. This latter lies a couple
of hundred yards North of the caump,

I am notaware of the Oriskany measures occurring anye
where on the property except as the single trough described above,
As we have soen, thls trough has been traced a distance of some-
where about 3 miles, and has a width of from a third to a half a
mile or more, appearing to widen out towards the N, E.

(1) 4. M1

The conditions on A, Hill correspond closely with
thpss on the Low Mooy Co's, Klondike Hill immedlately to the 3.W.
A, Hill is & little lower than Klondike but has caught the same
gentley rolling beck fold of Orisksny oré—had. This is nearly
conformuble with and enerusts the 5, E, Side ofthe hill and rolls
back so as to hug the Summit for sbout half way back to the N. W.,
where it finally goes off lnto the slr, The N. W, side of the
sunmit and ell the country hahind'{i.s. to the N, W,) exhibits
the underlying rocks, |

A few shallow open cuts were opened on the summit
of the hill but the ore was fuuﬁd to ba thin and the flint was

quickly laid bare.
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Along the 8. E. flank of the hill the cre-bed
gradually assumes a steeper dip till it finelly plunges be-
neath the surface and under the valley. A long open cut has
been worked sleng this first crop. Thls is now 1dle, tracks
having been withdrawn. I% is seld the ore was not exhausted
but was found to be of rather inferior grade,

Just as the open cuts on the summit of A, Hi11
correspond with the Low Moor Co.'s Klondike workings, sc does
the ecut along the S, E. flank of A, Hi1ll correspond with the
Low Moor Co.'s No. 9 open cut, The ore beds on the two hills
are closely similar in attitude, as also apparently in character,
and there can be no doubt as to their being one and the same
.hdrizqn. The boundary ;ina between the Fenwlok and Lignite
propertieas passes down the deep hollow between the two hills,
This hollow has been denuded cf ore-bearing measures; the
abundant iron-bearing float which appears there having rolled
down from the adjacent hill tops on elither slde.

The Mountain C

I attach a rough plen of the mpuntain cuta, It
will be understood that this is = mere sketch snd is drawn to
no scale,

Immediately north of the long cut whieh I have
designated on the plan as (b) there is a third hill, similar to
the Klondike and A. Hills, but somewhat lower. In fact this
difference in height i1s just eneugh to have resulted in the
remcval of the gently rolling back fold which still pertially
encrusts the Klondike and A:; hills. Thus tue crop of the ore
bed first appesrs alonz the lower S, E. flank of the hill only,

and this crop is in line with the open cut aloag the 8. E. flank
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of A, Hill and with the No. 9 open cut of the Low Moor Company.

I devoted some attention to this matter for the reason
that it has been suggested thut tie big Mountain Cut lead has not
been identified on the Low Moor Co.'s Fenwick property and has
posaibly not as yet been discovered. The only baasis for this
suggestion has beén that the lead where found on the Fenwiei
property ia nelther as thiek nor of as high a guality as the
Mountain Cut. These differences are no more however than what
one encounters almost daily in dnlﬁing with Oriskany cre-bodies,
Still greater differences often ccourking within much shorter
distances on what are ungquestionably the some ore-bcdies, Ny
study of the structural conditions, which after all are the
only sure guides in such a case, have convinced me that the
Low Moor Co.'s No. 9 Cut, the cut on the S, E, flank of A, Hill,
and the big Mountain Gut, are on tue same lead of ore.

Reforring to my sketoh plan of the Mountain Cute,
it will be seen that there are three cuts, wileh I have deslgnated
as {a), (b), and (ﬁ). In the cross - sectlon constructed along
the line A-B, I have attempted to express the structural ocondi-
tions, wiiech have mduplicated the same ore lead sc as to make 1t
appear as if there were three leads lnstead of one. I may add
that this section is ecnfirmed by a long drainsge tunnel (17007)
which has been driven from mear the drill-hole shown as being in
mountain sand, under eut (e) %o the N. E. end of ocut (b).

Cut (a) iﬂ on what may be termed the true out-crop
of the ore-lead, This sppears to be in line with the Flat Voods
Cut ebout 1000' to be H. 8. The N, B, end of cut (a) still

carries ore, as does the 5, E. side, The work was abendoned
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temporarily however; as the stripping was getting heavy and
cheaper ore coculd be won elasewhere. ht the s.'w. end, the ore
Plnehed cut.

Cut (b) is on an over-thrust fold which has brought
the ore-vein back to the surface cnce more, This fold may
possibly term.nste about at the 3. W, end of cut (a), this being
the reascn why out (a) pinches cut. From that point westward
cut {(b) may be said to represent the true erop-line.

' Larze supplies of ore are still available from
out (b). A% the 8. W, end a slight disturbance has led to some
confusion in following the ore, and it was believed that the
ore body had pinched out, This does not seem to be necessarily
the case however, and further development may 1 to the
continuation of the out in this direction. The present face st
this end is some two to three hundred yardes distaut from tie N,
B, end of the 6pen cut on the 5., B, flank of A, Hill, There is
much ore still left in the bottom of cut (b) and along its 5. E,
side, which can be taken with a steam shovel with not too heavy
strippings At tlhie N, E; end the veln is seen at the point whieh
I have marked as "not prospected™, but has not been opened up.

At the time of my visit one steanm shovel was working
in cut (b), taking slternately stripping and ore.

‘ Before leaving Cut (b} I may refer to a body of ore
which was found underneath the foot wall flint. This I am teld proved
to be a mere pooket of very limited extent in any direction. It
is probable that the dﬁ:c-nding,minurul-haaiing scluvions
found a small orack or Tissure in the flint-bed ot this polint and

made their way through this fissure to & slight extent, depositing



thelr burdens underneat..

Cut (o) is on the crest of a subordinste anticlinasl
arch, This aroh was first discovered in the drainage tuanel
referred to above, It was then developed by drilling and finally
stripplng was started. Its crest has a cover of 15 to 20 feet
of waste for a length of perhaps B00 or 400 feet; beyond this extest,
it plunges both to the N. B, and %o tihe 8, W, It is thus rather
a buckling as it were, ln the shape of a flat half-melon, rather
than a true arch. dna shovel is busy today in cut (c}'partly Qn
waste; while a second shovel is starting in %0 atrip from the
N, B, end (from the cut approaching cut (b), and going S. Wi},

Considerable drilling Las been done in the territory
between cuts (b) and (e) eand the ore bed has been dlscovered
underneath, but with a cover ?ﬁ about 80'., Some drilling has been
done to the South of out (e). On my sketeh plan I show the
approximate relative position of the two most significent holes,
One of these has gsught 16' of ore at a depth of 211'-2:7', Cap-
rock begen at about 150', The other situated a few hundred feet
to the Bast, appears to have been in the underlying stndsione
practiecally from the start. The 5. E._grnp line must therefore
1ie somewhere between these two holes, somewhat as indicated in

the sketoh, ,
Tie quality of the ore taken from the various cuts

desoribed above has been asccording to report uniformly good. The
ore from uﬁt (a) was much lower in manganese than that from cuts

(b) end {(c). _
The three steam shovels are all of the Bucyrus nsxe,

The shovels are served by 6 narrow-gauge dinkeys, and small ore

cars carrying about 5 to 7 tons each, A narrow gauge rallway of

é
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about 2 miles in length with grades up to 6% and aharp curves
copnects the workings with the ocamp, and with the washer which lles
about half a mile further to the South of the camp.
(3) The Flat Woods Cut

This is 2 single ocut, about 1500' long and dearing
H. B, to 8, We It appears to be in lino with cut (a) of tue
Mountain cuts and is about 1000%' distant.

This work has been tSemporarily abandoned and the
tracks pﬁrtiullr withdrawn, though there is much ore still laft
in the bottom and along the S, E, side, The 8. W. breast also
shows ore; this breast was stopped clhlefly on agcount of water
flowing in from the neighboring ravine.
‘ The ore from this cut was of very fair quality end
I understand carried some manganese - in thls respect differing
from the (a) Mountain Cut with which it lines up

A numbeyr of drill holes South and Scuth-last of
the Fiat Woods Cut are sald %o have shown thick ore,.

(4¢) The Fairbank Cut

I did not visit this cut., I am told that the cre-lens
is good as to quality but very much shorter than tie ore bodies to
the S. W., being only some 200 feet lomg. It trends N, E. - 8. W.,
1ining up approximately with the Flat Woods Cut 1-1/2 miles ﬁistaqt.

A Thew Autometic Shovel ovperates the Fairbank Cut,

being served by one narrow geuge dinkey locomotive.
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It is out dr the guestion for me to attempt any
estimate of the ore still availsble from the Lignite Mines, My
trip was a hurried one and mo maps or plans were placed at my
disposal. Such distances as I have given above are all guess
WOTK,

Mr, Stull informs me thet, whereas, Mr, D'Invilliers
estimated some years ago that there were there satill five million
tons of ore cn the property. It is his opinion that three millions
would cover it all very generously todny.

There can be little doubt but that there are still
large quentities of ore available; very roughly perhapa several
hundred thousand tons may yet be taken with a steam shovel and
a further million or more tons by underground methods. This at
least I may say without hunitﬁtinn, that whlle the bulk of the
cheap ore has been removed, the Lisnite property is still a
valuable ono; certainly one of the best in thls vicinity.

The present rate of output is sald to be about

7000 tons of washed ore per month,

The dagher
All railway tracks sbove the washer are narrow- .
gauge, there being probably not less than three miles of such
tract cn the property with maximum grades on the maln lines up
to 6%, and sharp curves, The crude ore is brought down [rom
the various cuts to the wasiher in small jimmies holding from 5

to 7 tons each., The heaviest of the seven locomotives weigus

27 tons.
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Three jlumies may be spotted at a time over the
erude-ore bin. From this bin the ore travels over & bumping
screen, all over-gsize gzoing to a orusher snd sll under-size
going to two peirs of steel logs. Revolving scoreens follow the
loga and tue erﬂnle and ell material over two inches goes %o
the picking belt. I% will be noted that the material passing
through the grusher is not washed by the logs; it is rinsed in
the sereen but discharges onto the picking belt with a good
deal of mud and olay still olinging to it-

Everything through the 2" revolving screens is
elevated to a series of cleassifying soreens and is sized and
distributed as follows:

2" « 1-1/2" = Am, Concent., Co. Eccentric Jig., Single compt.

1_1}3! i lfau 1t " i " " " "
1/a" - 1/4" " " " Differentiunl Jig three compt,
1/‘n - afﬁ*d " L] " " " " "

Through 3/64" iz wasted.

The differsntial jige operate their plungers by
means of a cam and spring, thus getting a retarded settling.
Fresh water is feod in on top of the plunger and is admitted below
round the plunger as this rises; this feature still further
eontributes to the retarded settling. These Ji:s are sald to do

excellent work,
The washead ore is discharged from bins into standard

gauge, Cs & Oy R'y oars, the spur track from the main C. & U, line
being about one~third of a mile long.
g, M, Weld

Low Moor, Jan. 289%th, 1912,
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C. M. Weld

Low Moor, Va.

April 25, 1912

NOTES ON THE CRANE EXPLORATION

CRAIG COUNTY



corY

Wotes on the Orane Exploration
Oralg County, Virginia.

On April 19", Mr. D. A. Earr, Supt., at the Fenwiock
Mines, visited the explorations now being conducted on e
portion of Hajor Anderson's land in Craig County, Virginla.
The following notes are based on his report made to ne,.

The tract under exploration lles some 10 to 12
niles West of the Oraig valley branch of the C. & 0. R. R.,
and about 17 mllee by road West - South-~West from Fenwick. From
this description it would appear to be situated somewhere along
John's oreek on the 8. E. side of Potts mountain., The work
is being conducted by Mr. Porter Clark under the directiom
of a Mr. Henoock, mining engineer, on behalf of the Crane
Valve people. The option held by the latter expires next
June, with the privilege of renewal for an unknown period.
It has heen the intention to devote $10,000 to the work of
prospecting; of this about $7000 is sald to have been spent
to date.

It appears that the explorations lie on both sides
of a N. B. to 8. W, valley, the ore eroppings representing
the two edges of a aynolinal troush about 1800 feet across.
All the successful exploraticns have been on the 3. E. slde,
where the ore orops boldly at several pointa, dipping %o the
N. W. Only 3 or L drifts were put in on the N, W. side of

the valley and these were barren.



On the S. E. slde there are 1k or 15 drifts =nd 26
drill holes. The drifts have encountered ore from 1L to 2k
Tfeet thick, over a total length of erop line of 1500 to 2000
feet. The greatost depth below the orop ocut by any of these
drifts was about 30 feet. Of the 26 drill holes/ 16 found
ore, with an average thickness of 16 feet, onrlaid by an
average 30 feet of cover. MNr. Xarr reports that decldedly
the best ore appears in the original croppings, the vein turn-
leaner with depth.

Mr. Hancock is said to have estimated a tonnage
in sight to-day above the drifts of half a million. My
estimate for the ore developed from the erop line down to
the lowest drifts, treating the rigures glven above pgenerously,
would be:

! long x 19' av'ge thiok. x 50°' = 70,000 tons.

; (signed) ¢C. M. Weld
Low Moor, Va.

April 25, 1912.



REPORT ON BRECKENRIDGE COVE AREA

C. M. Weld
Low Moor, Va.

May 31, 1912

_—



E. C. Means, Esq., Pres.,
Low Moor Iron COo. of Va.,
Low Moor, Va.
Dear Slri-
: On April 25", I handed you a desoription of the

Brackenridge fSove axplﬁrutiona, based on a report made to ne
by Mr. D. A. Karr, superintendent of our Fenwick nines, I
myself visited Brackenridge Cove on May 24", asccompanied by
Mr. Kerr. Mr., Porter Clark, who is in charge of the erploratory
work, reosived us hospitably. I now beg to hand you the follow=
ing report, based on my own observations, and would ask you
kindly to subtstitute this present report for the previous ona.

I attaoh two figures. Pig. 1, shows the position
of Brackenridge Cove in relation to New Castle, Barbours Creek,
ete. It is included in a tract of 16,L95 acres belonging to
Major ¥. A. Anderson and others, and describded as lying on Fotts,
Fork, and Bailey's (Bald) mountains and on waters of Barbours
Greek, in Alleghany County, Va.

The Cove 1s situated on the headwaters of Cove Branch,
a tributery of Barbours Creek, fer up on the flaenks of Potts mountaln.
Spurs from Potts mountain enclose the Cove on the South and East,
while tﬁ- main ridge borders it on the N. W, Cove Branch btreaks
out of the Cove on the 5. E. slde. The pgeneral slevation of the floor
of the Cove 1s 2,350 ft. above ssa level. The elevation at
Barbours Creek T'. O. 18 about 13C0.
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The distance from the Cove to Barbours Creek P. 0.
in a bee~line is six miles; by road the distance is about twelve
miles. A railroad line to conneot with the Craig Valley branch
1inel ... of the . & O, R, R. would have to follow the waters of
Cove Branch and Barbours Creek, and would be not less than twelve
miles in length.

The exploratory work, while being oconduocted by
Mr. Porter Clark, is under the direction of Mr. David Hancoak,
oonsulting mining engineer, Potter Bldg., Birmingham, Alabuma;

Mr. Hancock's principals are the Cranes of the Crane Co. of Chicago.

I am told that the Cranes' option on Major Andaraon'ﬁ property expires
this coming June, but is subjeet to renewal for an unknown period;
further, that it has been the intention to devote $10,000 to the
exploration of the iron ores of the property, of which §7000 to

§8000 has been spent to date.

I find that a small roughly eance shaped synclinal
basin of ﬂriaknnﬁr measures ocouples a part of the floor and flanks
of Brackenridge Cove. I show the outlines of this basain on Flg. 1,
and again on a lerger scale on Fig. 2; The latter figure also
represents a rough sketeh of the explorations. The basin is
completely surrounded by the underlying Clinton sandstones.

The Oriskeny ore-bearing horizon orops boldly along
a portion of the 8. E, leg of the basin, showlng ore at many points.
This stretech of crop line has been the chief seat of exploratory
work. Three drifts were put in on the N. W. sél.de, where Orlskeny
measures cropped out, but all three were barren. Nowhere else in
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the Cove has tha‘minoral showing on the surface, as far as dis-
covered, encouraged exploration.

On the sketch map, Fig, 2, I show seven drifts,
with their records, along the 8, E. side; also one shaft and
eleht drill holes. There has been sunk & total of 14 drill holes
on this side, it I have sketched in and given the records for
only the more slignirlicant onas, There are 15 other drill holes,
at various points in the Cove, all barren; scme stopped in slate,
others passed through barren Oriskany measures to rlint. The
thirtieth hole was in tha process of drilling on the day of my
visit, being located in the center of the basin, near Cove RBranch;
it was then down about 30 ft. in s&late.

Fig. 2, tells the story of the explorations. It
will be seen that the good and thiek ore caught in Drift A, and
by drill holes in its neighborhood, pinches out within 300 ft.
to the O, w; It has not been traced northwards. At Drift D
two velns come in with olay betwean; evidently there is a slight
over thrust fault here. At Drift E there is only one veln, eight
feet thieck, Thia vein about holds its own to the 5. W. end as
shown by the drifts and shaft, but drill holes 6 and B, a 1little
down hill from the line of drifrts, were barren. The great thick-
ness of ore nmeasured in Drift P is due to the Tlat position of the
veln at that point.

In general Mr, Clark tells me that the richest cre
nos been found directly on the crop; that all ores found in the

drill holes were leaner than the surface showings.
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I am told that Mr. Huncock estimates about half

~a million tone of ore proved up by the present explorations along
the 8. E. side of the basin, I am at a loss to reasonably account
for such an estimate. The deepest drill hole in ore (FWo. 1)
encountered 12 ft. of ore at a vertlical depth of 200 ft. If we
assume for the moment that the entire 1800 ft. explored, can be
sald to have heen proved to ocarry ore to a vertlcal depth of

200 rt: or say 230 ft. to allow rull measure to the crest of the
outorep, (this would be L60 ft. on the vein assuning en average
dip of 30°) end that the average thickness has been shown to be
15 ft., then we shall arrive at an estimate of something less
than half a million toms. A glance et the explorations es
recorded on Fig. -2, will show however how nltogntharfuntanabla the
above assumptions are.

' Treating the actusl results of the explorations in
a4 most generous mood, I arrive at an estimate of approximately
60,000 tons. Treating then with strioter conservatism, I arrive
at half this figure, ;unnlr 30,000 tens, I should say that the
present work would Justify an outside estimate of not more than
50,000 tons of ore in sight.

Te zet this ore to narket Mr. Hanecoek proposes to
build a narrow gauge rallroad from the Cove, for a distance of
about thru; miles, to the Eastern point of the spur which bounds
" the Cove on the South; there to construct a gravity plane of a
couple of thousand feet more or less in length descending to the
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bed of Cove Branch; from whioh point e standard gause rallroad.
will be bullt to the O, & 0. R. R. at Barbours Creek Station.

I consider the ore so far proved up in Brackenridge
Cove as totally inacesslible from a commericel point of view, and
I am inclined to belleve from present indlecations that not enough
ore will be found on this portion of the Anderson property alone
to ever warrant the heavy expenditures which will be necessary to
market the ores.

There is a "front veln® on the property, #£o indl-
cated on Mg, 1, which, while more accessible and I bellave of
better promise than the Cove ores, has so far not been explored.
This vein lies only & little way Iinside (M. W. of) the Anderson-
Dickerson line, and since 1t dips to the 85, E, would therefore soon
pass out of the Andaruuﬁ and into the Dickerson lands when followed
on its dip. There is a bread erop line on the Anderson side of the
of the 1innrhawuver, suggesting the possible existence of a con-
silderable tonnage of cheap open cut ore at that point. I regard
it as unfortunate that at least a portion of the time and money
which has been devoted to the Cove e?plnrﬂtionﬁ was not expended
in tha'ﬁirnation of proving up the posslibilities of this "front
vein,"

I was told that it was at the instance of Major
kndercon thaet the Cove was selected for exploratiocn, it having
been reported to him some years bhefore by a Mr. Hunnah, now
deputy ccunty clerk, I believe, for Boteotourt Co., that at least

one nillion tons of shovel ocut ore existed on that portion of the
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property. MNr. Hannah based his repart on & very few superficlal
explorations,.

Should at some time in the future the "front velin"
be proved to be of sufficient value to warrant building the
necessary railway approseh, plant, camp, eto. for the marketing
of its ores, then the Cove ores would perhaps Justify the nesocessary
extension of transportation facilitles for their extraction. In
other words, in my oplnlon, the "front vein" must be shown to be
good enough to carry the entire expense of railway approach te
that point, plus the camp, washer, etec. In suoh an event, the
Cove ores could probably bear the axpaﬁaa of the necessary rail-
way extengion from the "frent veln" territory, upwards; but they
could not share in carrying the cost of plant, ete.

Under any conditions, other than the above, where
the "front vein™ must constitute the real asset and the Cove be
merely an accessory, .I 40 not consider thet the Cove ores us
developed to-dey possess, or sre likely to possess, any potential
value. In the meanwhile, the ores of the "front veln"™ are certalnly
more worthy of exploration then those of the Cove.

Respectfully sutmitted,
{(g) c. H, Weld
Low Moor, Va.
May 31, 1912
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Mr, li C. Means, Pres.
Low Moor Iron Co, of Va.,

-

Low Moor, Va.
Sir:

I attaoh a sketoh map of the area in Cralg Co. Va., lylng between
Potts Mountein and Cralgs Creek, Lignite Mines and Johns Creek Mountain.
I have traversed thin area on three different ocoasions,as follows:

The first of these Juurnufn { lluy’ahth 1912) was made for the pur- -
pose of visiting the prospecting wark then in progress in Brackenridge
Cove (marked No. 1. on the map)., I started from Fenwlck and returned
to Barbour's Creek depot. Inecidentally I btriefly examined some other
outerops and prospects on the way.

On the second occasion (Sept. 26, 1912) I rode from Jordan moross
Potts Mountaln by way of the Fincastle Turnpike, passing Brackenridge
Cove and the Boott House, to New Castle. On the following day, taking

“Hir. W. M. Eohols (Craig Co. Surveyor) with me as gulde, I examined the
Peters Hill prospects, and thence re-ascended Potts Mountaln where fir,
Echols shovwed me two other Orlskany outorops and prospects2 whioch he re-
garded as the best in that distriet., I returned to Jordan by way of
Paint Bank.

My third journey ( Oect. 10, 1912) was made from Jordan directly
across Potts and Bald Mountaine into Fenwlek. Agaln on the day rollow-
ing I traversed the terrltory 8. W. of Penwick as far as Johnes Creek.

Somé time before my visit to Brackenridge Cove I had visited
the prospects on the J. Q. Dickinson land immedliately West of the Fen-
wick boundary.

I have indioated on the sketch-map the approximate probable
positions of the several Oriskany leads as these were traced out by me
1n the course of my traverses; also the points (by numbers) where
Oriskeny ore outorops or indications were glther aotually examined by
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< me or were reported to me to exist.
The ogleal strusture of this area is easily recognized. Along

‘thq_,uﬂi' A:-B (see sketoh map) there are three successive antlolines with
intervening synollines. The anticlines straddle Potts Hoﬁntnin. Bald
Mountain, and Little Mountain. On these mountains the underlying Clinton
Bandstones ocome to day light. Along thelr flanks are found the Oriskasny
measures, ihil- the Barbour's Creek, Fenwick, and Cralecs Creek Valleys
are ococupied by the Devonlan slates. The Penwlck syncline goes into the
air at ebout the 5. W. end of Bald Mountain, its S. W. end pointing t.owardn
a small synclinal wedge coming up from the 8. W. between Nutters and Little
Mountains. The Bald Mountain antlicline finds its 8. W, nose in Peters
Hill, beyond whioh it plunges bemeath the slates, At about thé N. E. end
of Nutters Mountain, the Bald Mountain and Little Hnuptain anticlines are
practically cne.

& I believe these Qtruutural relations are clearly brought out on
the sketoh~-map and in the geological ecross-section shown in the lower
iert-hand corner. I am told that there ls another Orlskany lead lying
along the N, W, flank of Johns Ur-;k Mountain and dipping to the N. V.

I have not shown this on the map as I d1d not persconally observe it, but
its exlistence would be perfectly in mccord with the struetures shown
and it therefore probably does exist. No ore prospects of promise were
reported from that direction. V

Following is a deseription of the points shown by numbers on the
n;p; and a discussion of their probeble commerecial value,

I have already repeorted, under date of May 31, 1912, o the Bracken=-
ridge Cove explorations (Ne. l.; The fairly extensive explorations had
in my opinion revealed less than 50,000 tons of ore, in a highly lnaccessi-

_,hlé position, and I concluded that the deposit possessed no commercial

value, Work has since been discontinued.
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Points Nogs?, 3, b, 5, and 6 are on the same lead along the S. E.
flanks of Petts Mt, No, 2. is a mere surface indlcation of the presence
k-;f the Orlskany uaéauras, observed by me as I orossed the Ellis and
Iﬂndaraon 1015 aere traot coming down Potts Mt, towards Barbour's Creek.

There is 84ld to be a small showing of ore & mile or mnri to the N. E.
on the Alum Springs 75 aere tract. No. 3} is on the Anderson land. This
showing hee already been described and discussed by me in my report on
Brackenridge Cove (Page 5) under the designation of "Front Vein". While
of no great promise in itself, I felt that this locality was more de~
serving of exploration than the Cove deposit, ohiefly owing to its
greater accesaibility. BEven here 8 to 10 miles of reilroad would be
required to market the ore, should any be discovered. MNo, 4 is a show-
ing of ore reported to me as exleting on the H, C. Wright 155 ecre
tract, I did not visit it because Mr. Echols sdvised me that the sur-
«-8ce croppings there d4id not give as much promlse as at the two points

next to be deseribed. Nos. 5 and 6 are on land belonging %o the Moun-

tain Lake lLand 0o, There are abundant croppligs of "Cap-roek"” at both
polints but the results of the small amount of prospecting work are dis-
oouf&ging, in s much as no ore was revealed underneath the cepping,

In brier, all these points glve little promise end are further-

more relatively inaccessible. Only No. 3 possesses some slight interest.

Points 7, 8, 9, and 10 are on the N. W. dipping lead lylng along
the N. W. flanks of Bald end Nutters Mt. Here agaln there is nothing
so far discovered of any promise. No. 7 is & small showing of ore nesr
Lone Rook on the Fork Mt. tract of land; No. 8 is on the J. W. Price
77 aore tract; No, 9 is on the ¥. 8, Lewis 152 acre tract, and No. 10
is on the J. Q. Dickinson 92 acre tract. The small amount of prospecte

—_—

ing done at the last three points met tith no partloular encouragement.
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On my Journey from Jordan to Fenwick acroes Potts and Bald Mts,, I
erossed this lead about on the cross-section line A-B; I was able to
identify the Oriskany horizon but saw no ore.

I may add that this lead represents the 5. E. liub of m syneline,
a fact whioh according to the rule for Orlakany ore-deposits in the
Alleghany-Cralg district would probably preelude it from belng ore-bear-
ing to eany commerciasl extent, since the S, E. limbs very generally stand
at high anglas of dip and are even not infrequently overturned. Such
an ettitude is unfavorable to the acoumulation of en ore-body. At the
8. W, end, near Peters Hill, the dip probably flattens out, but nothing
of value appears to have been dlscovered even there ( e. g. at poluts
9 and 10).

The property kinown as Peters Hill -~ No, 1l - lles at the 8. W. end
of the hlll and on the nose of the Bald Mt. antiecline. The are pros-
pects are in the Western portion of the ¢, L, Dickinson 1372 acre tract.
The 6?. appears to 1lie in a thin capping over the crown of a low hill
and along the S. E., flank. It also orops out along the County road on
the ¥Worth edge of the property, where it dips to the Narth. At one
point 50 to 100 tons of ore of excellent quality have been dug, and
at other points also the ore ls of satisfactory quality. Everywhere
however, one gets the impression that it is thin, an impreasion whioch
could only be dispelled by a very considerable amount of successful
exploration, The proépuatlng so far accomplished has been té a certain
degree sbortive. .

My opinion regarding this property is that id probuably deserves
exploration, It 1s fairly accessible and there is opportunity for de-
veloping a good tonnage of open cut ore. The exlstence of this ore has
not as yet been proved however, and the property as it stands today can

only be regarded as a falrly promising prospautf
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and for this reason would probably be worthless were 1t not for the
faoct that a local buckling of the neasures appears to have produced
locally rlaﬁ dips. As it 152 the several prospect openings give suffi-
clent promise to encourage further exploration, particulerly in view of
the sccessibllity of this point. No. 17 is on the same lead with the
Lignite and Fenwick No. 8 mines. Thia lead swings round to the N. W.
of the Fenwlok No. 3 mlne, glving very zcant exposures umtil it arosses
the Diokinson boundary., Here it shows up once more with falrly abund~-

* amt eropplings and has been proszpected at three or four points. While

glving some promise, the veln appears on the whole to be thin,.

I have descrived in the foregoing pages all the points known to
me within the area under discussion, where Orlskany ores have been
found. In general 1£ may be sald that the brnapuata are poor, I consider
No. 16 most worthy of exploration especlally perhaps in oconjunction with
No. 17. I am no doubt somewhat influenced in this oplnion by the
proximity of these two points to our present Fenwiok operations, which
would make their approach @ less expensive matter than in the oanse of the
other points. Aside from this consideration, Peters H1ll - No. 11l =~ is
probably the best prospect, but I do not regard even this sas giving very
great promise. Next after Nos. 11, 16, and 17 I should rank No. 3.

I may oconclude with the general opinien that on the whole I
should be inclined to look elsewhere than in thls particular corner of

- Craig County for our future ore-supplies.

Respectfully submitted,
(8) ¢. M. Weld

Low Moor, Va.

- Neov. 8, 1912
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No. 12 1s on the M. M, Walkins 205 acre tract. A couple of small

cuts have revealed a thin bed of ore. Just to the N. E. an incomplete

section oan be seen in Johns Creek where my measurements were as follows:

Devonian: Slate.
Iron-stained "Cap-roek” 18 4.
Oriskany: Gap (river-gravel) 101 »
/ / Yellow-white quartzitic Sandstone 97
Hnﬁﬂ-rﬁ;rg: Thin-bedded muddy limestone 205 n
61 1ntdn| Sandstone.

The aru-belriik horizon should oceur 1mmudintly beneath the "eap-rock",
vnrortunaiuly nathing aould be seen in plece at that point owing to the
heavy inqunniﬁtgon of river-gravel. The measures dip to the 5. E, at
from Lﬂ ﬂh»ﬁﬁ degrees from the horizontal.

-'

/

No. !} is a small prospect, of little promise, lying North of New
“tastle on the lands of the Craig City Improvement Co, A few wagon loads

of ore were dug and shipped from here.

At Nos. li and 15 good exposures are had of the Oriskany measures

but ore is pracotically absent, No. 14 is on the County road near Ripley's
Mill and No. 15 is on the L. M. I. Co's railroad just below the Feuwleck
washer. In both ceses the measures are thin end barren. Further N. E.
a small rallroad out reveals the same condition of affalrs.
The lead on which Nos, 13, 14, and 15 are situsnted is traceable
for many miles to the N. E., in all probabillty belng the same lead
which passes close by the Roaring Run furnsce and on which the Cirele,
Oallie, #nd Wilton mines are ﬂﬁrkiug. At 1ts 8. W. extremity 1t appears
‘o be worthless.
- Nos. 16 and 17 are on J. Q. Diukinann land, being on opposing

limbs of the Fenwiok synolinal trough. No. 16 1lies on the 8. E. limud
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NOTES ON THE JORDAN ORE LANDS
POTTS GREEK VALLEY
ALLEGUANY 00,, VIRGINIA

w—-, - - .-

LANDS,
The lands 1n question are situated in Alleghany Co., Va,
Very roughly they form a guadransle of about 6=~1/2 miles long by
about 5 miles wide, the longer axis lying H.E.~S5,¥,
The 8. W. boundary is a 5. 45°H, line drawn through the
Potts Creek P, 0. and extending from the erest of Peters Mt, on
the K. W. to the arest of Potts Mb. on the 3. §, The N, W. boundary
is the orest of Peters Mt, while the &, E, boundery is the orast of
Potts Mt. Thus the area represents a complete seetion for about
6=1/2 miles of the Potta Creek Thllly; from orest to erest of the
enclosing mounteins, Potts Creek meanders throush the floor of this

: ]ﬁi&;;_iﬂ & generally lNorth-Easterly direction.

The quadrangle deserided abyve would include something
over 25;&00 sores, Of this acreage:
e lﬁ#ﬂa were in the P.V.M.&M, Co. lease to the L.M,I, Co,
cem—mea—e gOres are owned in fee by the L, M, I. Co.
wemm—=w~ a0res belong to other companies and individuals,
To the flrst of the above I shall refer hereafter as the "leased
land”,
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GEOLOGY

Structurzl Features

We have seen that topographically the ares under discuss-
ion consists of a great valley, bounded on the N, W. and 8. E. sides
by two mountainous ridges. Strueturally the underlying measures of
rocks liikewise form a great valley or trough, with its axis parallel
with that of the surface valley, and roughly conformable with the

latter. Thus, slong the two bordering mountainous ridges we find

. the older rocks cropping out and dipping towards the valley, where

they plunge and disappear beneath younger rocks, these latter oe-
cupying the greater part of the valley proper.

Such a structural trough is known in geclogy as a
synecline, The reverse, being an areh~like fold, 1ls termed an
antieline.

Just as the valley is not a perfeet trough however, but
presents many minor hills and ridges within 1ts borders, subordinate
to the main features but still consplouous in themselves; so too the
great structural trough has many minor alternating btroushs and
arches superimposed upon it, local crumplings and corrugations,; warp-
ings, buecklings, and small tight folds, the latter not infreguently
resulting in small breaks where the measureg have parted and

slipped over one another {known as over-tihrust faults).

Thus the older rocks, while gecupying altegether the
¢rests and higher flanks of the mountains, alsco reappear here and

thai@ within the valley where the crests of the minor arches have been
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denuded by the wearing auﬁy of the younger rocks through destructive
surface agencles.

wqureaa a gi;plﬂ trough=-like fold is; as noted above
termed a syneline, as complex trough such as I have Just described,
being & great syncline ineluding a number of small alternating
sayelines and snticlines, ls termed a sxne;incrium-'

In short then, the section of Potts Creek Valley under
discussion presents what is known in geology as a snyclinorium.

The older rocks crop aloﬁg the mountain tops and flanks and disappeer
beneath younger roecks in the valley, belng revealed again here and
there however where the latter have been worn away along the crests
of the minor arches or anticlines of the latier. :

It will be of interest to note that from July lst to Nov.
23rd, 1911, thers were handled and produced at the Potts Creek, "Jordan"
mines:

22,916 tons of {aste and
67,790 tons of frude Ore, which latter yeilded

29,355 tons or 43,3% of Washed Ore

The Washed Ore was 32.3% of the total amount of material




THE POTTS OREEE ORE LANDS,

Goenara) Hemarks

Up to the present I have dealt on the whole with Oriskany
iron=ore deposits in general, seeking to bring out their essentisal
characteristics; in some instances I have referred more directly to
the Oriskany deposits occurging on the Potts Creek Valley leased
lands. Hereafter I shall refer wholly to these latter,

The leased lands inelude roughly 18000 acres. I have once
or twice been asked what portion of these lands is underlaid by Orisk-
any ore~bearinp measures, My answer must be, a very large portion,
probably two thirds. Since however the obvious purpose of the
question is to learn what portion of the lands may be underlaid by
ore (not by ore-bearing measures}, this answer, while literally

« correct, would be highly misleading.

We have seen that the ores in guestion always occur within
the oriskany measures, and that it is for this reason that these lat=-
ter have come to be known as the Oriskany ore-bearing mnaaurés. e
have further seen however that only very small porticns of the .
Oriskany measures are aotuul}y ore-bearing, and that these portions are
by necessity at or near the crop. Thus it is only the erop and moder-
ate depths below the crop that can be at any time regarded as poten-
tially ore-~hearing.

Therefors in considering what portion of a gilven traet of
Oriskeny ore land may be ore-besring, we have to desl, not with the
total portion underlaid by the Oriskany measures, but with the narrow

ribbon of land as 1t were where the erop line of the Oriskany measures

= 15 known to exist.
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By careful geological survey of the Potts Creek lands
we have found that there are mearly 35 miles of Uriskany crop=line
traversinz these lands, IT we assume the ribbon referred to above
as averaging 200 feet 1n width, then 875 acres or about 5% of the
total property ls underlald by p otentlally ore-bearing measures,

SJtatements of this sort are more c¢ommonly made in terms
of tons however, rather than in terms of aores. The total feet
of erop=line are multiplied by an assumed average thickness and
depth and the result divided by a figure intended to represent the
number of cubie feet in the ground required to produce ocne ton of
washed ore;} the guotient belng the total ultimate possible toﬁnagn,
agsuming that the entire Criskany crop-liane is commercially ore-bear-
inge

Cff the 35 miles of Driskany crop-line traversing the
Potts Creek lands, roughly 20 miles lie along the mountain flanks,
and 18 miles represent the minor arched folds denuded along thelr
erests and therefore projecting through the younger rocks with-
in the valley proper. If now we sssume that these 35 miles represent
a continuous bed of ore 15 feet thieck and 200 feet deep, and dlvide
the volume thus agssumed by 27, we arrvive at 80 millions for the
gotal ultimate tomnage offered by these lands,

‘ Suech an estimate as this can be regarded only as a

first rough figure, based on preliminary data, before any actual exam=
ination for ore has been undertaken. Ita sole value would lie in
determining whether or not such an examination would be worth while.

The FPotts Creek lands have been examined throushout, the’
result being the elimination of all but between 8 and 9 miles out of
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the 35, as barren of any surface indlgations cf Orc. Thus all

but about qne=-fourth must be discarded at once, and we have left about
220 acres or about 1.25% as still pnﬁaibly ore-bearing after the firat
examination, Cur ultimate posaible tonnage 13 llkewise reduced to
one-fourth, namely, 5,000,000 tons,

The next 1ogiuallstap is to e xplore the 8 to 9 mliles of
erop line whieh the surface sxaminations has shown to glve suffieclent
encouragement to warrant exploration. This also has been done,.

Let us see with what result.
Jordan kines and Lx at .

Detalled deseriptions of the various cuts, drifts, drill
holes, etc., must be left for an appendlx, and only sumariea glven
here. I will take up successively the Peters Mt. side, the M1ll Rldge
antieline, and the Potts Mt. side, beginnlng 1in each case at the
3. W. end,

Wolfe line

. An old shallow cut showed a small amount of ore. This
was known as the Wolfe MNine, Later, 11 drifts were put into the hill-
side below the oriskany erop line. 81x of these encountered lean ore
mixed with sand, Two stopped ih slate, Three were barren to flint.

The length of erop-line thus explored was about 3500.

Pipe, Ore, Pilot Enob, Upper Bennett.
Three small open cuts or groups of open cute were known by
the above names. A1l are situated on a back feld of the Orlskany

measures, encrusting the mountaln side and entirely isoluted from the



main body of measures. About 1785 tons of ore were hauled ﬁut
in wagons, ochiefly from Pipe ore, and the deposits thereby ex-
hausted, Three exploring tunnels driven below the cuts proved barren.

These workings and Bxplnrutions.advar about 3000' of crop line.

Lower Bennett.

The explorations at thils mine oeveréd a erop=line of about
25001 Some ore was hauled out in wagons and the deposit thereby
exhausted, In addition to the open cut, there were eight drifts and
19 drill=holes, all of which failed to develop anything worthy of fur—
ther exploration.

Bennett Braneh to Myers Branch,.

This streteh of erop=line, being about 5000} presented
slight surface indications which led to prospecting by means of
12 drill holes and six drifts, No ore bodles were discovered.

Hepler.

This has been one of the productive Jordan Mines, About
4000' of orop linse (including %he No. 2 or Upper Hepler line) have
been throughly explored by open euts, drifts, and drill holes. There
have been not less than 150 of the latter put down, with a total depth
of sbout 7000%, Within this length of 4000' of more or less en-
gouraging surface indieations, two ore lenses were developed, whiech
we may term the Hepler or Maln lens and the Crowder lens.

The Main lens was about 450" long. It has veen worked
!éally by open cut to a depth of 75 to 100 faetlbalow the original
erop, and has yielded about 50,000 tons of wasihed ore, The strip-

ping is now so heavy (that 1ls to say, there is so mueh waste to

A
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handle to uncover the ore on the level whigh is now being attacked)
 that should there be any ore at lower lavels 1t will have to be won
by underground methods. There are 4500 tong (in terms of washed
ore) still remaining in sight on the present level.

Little is known regarding the possibllities here for
deeper ore. If however, we assume that the lens will eontinue for
1ts present length (400' on the bottom) to = depth of 200" and with
an average thickness of 15%, we arrive at an estimate in round figures
of 40,000 terns. This i3 not "ore in sisht®,  Perhaps one third of
1t might be elassed as "preobable" ore, and the b alance as "possiblen,

The Crowder lens was about 350' long, but much of 1t too
sandy to be mined at a prafiﬁ. There have bean produced about 10,
000 tond, and there are possibly BOUO tons left, too badly mixed with
sllicous ore and sand howeve: to be mined with a steam shovel, since
it all has to bs sorted over by hand before sending to the wasﬁer.

The possibllities here for deeper ore are very limited.

Thus the Hepler 4000%' of Oriskany meagures, after thorough
explerations, following up the original favorable surface indleat=-
iona, have yielded about 60,000 tons of washed‘ora, and eontain from
8000 teo 10,000.tons s8till remaining in sight. Cver half of this lat-
ter amount howsver 1s too badly mixed with silicbus ore and sand to
be handled otherwise than by hand, There are about 15,000 tons
of "probable" deep ore, and further limited amounts of “"posaible"

deep ore.

Jordan FPeters.

Coeasional surface indlcations led to the exploration

of about 3000' of crop line along this stretehh of peters Mt.



From two old cuts there were h:nuicd in uam from 400 to 500 tons of ore

fair in quality, In the immediate neighborhood of these cuts, two prospect
 Grifts showed 17, and 35 feat of ore respectively. Out of nine other drifts
I-nnd one cut dlstributed along the crop line, ome found 10' of ore, another

7', and two others only 5' each. The other 6 were barren. In view

of these discouraging results I should consider an estimate of &

posaible 25,000 to m,nm tons of ore in the vicinity of the old

cuts and three successful drifts as very zenerous. As the cone

struction of 3-1/2 miles nf difficult narrove-gauge railway would be

required to connect this showing with the Heller Yine (the nearest

outlet), it is very doubtful if this ore body has any ultimate net

v;luu »

Helmintoller Nos, 1 and 2,
The Helmintoller Mine Fo, 1 is a single small out which has
exhausted a small knob or pocket of ore. From here to Hilmintoller
*HNo, 2 the measures are traceable, though with secsnt indications,
till one approaches the No., 2 "ine., This again is a single small
eut, through a ridge of "eap rock™ to a small body of ore underneath.,
Possibly 250 tons of ore were wagoned out from these two cuts jointly.
' Pive G8iTts snd two shafis v well ad a mmber of Emall
plts were dug in the wieinity of the NHo. 2 Mine but all were berren
with the exception of ome drift, which found some lesn mixed ore.
These cuts and explora . ions represent about 2,000' of
erop~line. Since the locallty is inaccessitle to the present washer
gite and would therefore require a separate washing plant as well
as a great length of railway, only s large tonnage of good ore "in
signt" could be regarded as of any value, There is no indicstion
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of the existance of such tonnage.

The above complete all the stretches on the peters lt. side
where surface indications have led to prospecting, developments or
operating. We turn next to the Mill Ridge ugtiollna, beginning with
the Black Qak Ridge.

Black Oak and Bess

The stretch of 4000' Oriskany measures has been thoroughly
explored by drill holes; drifts, shafts and open cuts, Three
mines were opened and railread lines bullt to them, these being!
the Black oak mine, 3 open cuts; the Red Ore Minn,'z open cuts and
some underground work; the Bess Mine, one extensive open cut, | These
mines were all finally ebandoned owing to the wvery lean qual ity of the
ore produeed/gg;m. Before they were abandoned they produced
about 76,000 tons of washed ore of very inferior quality. The ex=
ploraetions ineluded p robably over 400 drill holes of which 3516, with a
total footage of over 12700' exist today. There were 24 shafts with
a total depth of 3907, bauideﬂ 9 shafts whose depth 18 not shown by
the records and which have now fallen in and can not be therefore

measuread,

Wasp Nest

The Wasp Nest rldge, representing ahout 1500' of Uriskany
erop=-line has also been extensively explored and cperated. Cver 250
drill=-holes were put down; of these 204 still exist outside the
cuts, with a total depth of 7400' [Nine apen euts have been worked
and have been exhausted with the exception of three, which will
presently be dsscribed. There have been produced about 95,000
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tong of washed ore, largely of an inferior grade.

The three ocuts just referred to as not exhamusted are the
followings

The Allstock cut has a breast of Iair'ore in sight, but
drill holes in advance of this breast give ne aneouraghmunt. It
is true that the early drill holes were reported as showing a thiek
body of ore in this territory, but later work done to check the first
work, disproved the presence of this ore, Un the basis of the present
showing it would probnbly-bo fair to estimate that there are about
10,000 tons of ore stlll available from this eut, of which perhaps half
will be of good quality and the balance of doubtful quality,

Grant's Cuts has been exhausted on the present level,
but drill-holes have shown about 7000 tons of fair ore at a lower level.

Qaldwell's ou®t has likewise Leen exhsusted on the present
level, while drilli-holes here show 13,000 tons more or less whlch
may still be taken at a lower level, this further tonnage beling of
doubtful quality.

In addition to these three cuts thers is an area which
has been drilled and where aboubt 20,000 tons of ore have been blocked
out, the oure being however of exceedingly doubtful quallty. This
we may call the Hinkle~Dixon arsa,

In short then the Wasp Neat Ridge may be summed up
today as offering about S000 tons of probably 2964 ors and a further
45000 tone of ore of doubtful guality but accessible.

Kempers DOranch

A few hundred toans of lean ore were wagoned out from a

-—

couple of small cuts on Kemper's Branch. Subsequently drilling has
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blocked out about 20,000 tons of ore of very doubtful quality.

- The exploratlions, which cover about 1200' of Oriskany crop-
line, include 56 drill holes with a total depth over 2800%'; 2 shafts,
1 drift and 2 cuts,

We now turn to the Fotts Mt, side beglmning at the S5, W.
boundary of the propart;.

Evans Branch to Selt Log Run,

A streteoh of about 1500 feet of Orlskeny c¢rep-line 13
treceabls by means of ab;ndant "eap rock" floaty OSlx tunnele and
two small cuts, howsver, falled %o reveal anything more than a very

little sandy ore.

Salt Log Run to Paxton Branch.
- This streteh of 3000' has not besn explored, though exam=
ination shows occasional patches of lean "g¢aprock" float. [Oxploration
- of far more encouraging areas Kast and West falled %o encounter ore-

bodies, For this redson, this ﬁartiaular streteh was not explored,

Paxton Branch to Flat Roock Hollow.

| At several polints within this distance of about 3200' falr-
ly abundant surfaces indications were discovered. These were explored
by means of seven cuts and filve drifts, all of which were in sand with
here and there a little thin mixed leun ore, No ore body was

gnecountored,

Flat Rook NMollow,
Three drifts and one eut Iin this territory discovered ore.
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This led to drilling, and during the swmmer of 1911, 47 drill holes
were put down with a total depth of 2284'. The net result was the
digcovary of an ore=~body containing about 15,000 tons of ore

under an averapge cover of 44.5', As the ore averaged only 20.8' in
thickness, this cover would p rohibit surface mining. Henge the mining
costg would be high, and the loeality is %oo inaccessible to

Justify construeting a railway for so small o deposit. The explorat-

ions covered about 500' of Oriskany crop-line,

Double Ridge

This has been the most produetive of the Jordan mines,
the total Qutput haviag been about 110,000 tons of washed ore, from
elght open cuts. The total length of the ore lens was about 1200
though not eontinuous, there being barren areas within this
distancs, Some tipght feoldling and over-thrust faulting duplicated the
ore lead thus inereasing the available tonnage cver what it would have
been had there been but a single lead; at the same time reducing .
the original expectatiocns based on the assumption that there
was s single very wide lead, instead of a successlon of narrower
leads wlth barren areas between, as proved to be the case, -

Probably over 250 drill heles have been put down in
this territory. There are 179 still standing today cutside the
limits of the worked areas, with a total depth of over 70007, The
total extent of these explorations along the Oriskany llne is app=
proximately 1700, This work has pretty well defined the limits of
the ore=bearing body and makes 1t possible to estimate with falr exact-
ness how much ore is still remalning in the ground, This I

estimate to be: 18,000 to 20,000 tons of probably good ore, well
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placed for mining; 5000 tons of easily avallable ore but of doubtful
quality; 7000 tons of probably good ore but isolated in such a way as
to make it'doubtrul whether or not it ¢an be mined at a profit, To=-
tal 30,000 to 32,000 tons. There are no possibilities here 1in the
way of deeper ore.

From Double Ridge eastward there are three Oriskany crop=-
lines, the two to the North being due to a subordinate antioclinal
fold or arch. Of the followlng described prospects, the first three
are situated on the most Northern line, the following three on the

middle line, and the last two on the Jouthern line or back fold,

Tipple Inob
About 300' of Oriskany crop-line showing surface
indications were explored by four drifts aggregating over 150' of

tunnel work. All were barren.

Sugar Run,
e drift was driven under the Uriskany crop-line from the

Double Ridze R, R., & few hundred feet east of the stable, and en-

gountered a very little lean ore,

Gaines lilne

This was the first eut from which shipments of ore were
made, A few hundred tons of rather inferior ore were shipped
to the Dolly Ann Washer, some four or five drill holes were after=-

werds pub dowan N, B, of this cut, with no success. A shaft, put down
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tarough an exposure of "oap roock", about 1500' N. E. of the
Gaines Mine discovered a small emount of silicecus ore. These ex-

ploratlons cover about 1500' of Oriskany erop-line.

EBast of Double Ridge.

Immediately Bast of Double Ridge about 500' of Oriskany
crop~line were explored by one drift and 36 drill holes. Of the
latter, two only encountered ore, 1is thicknese being 5' and 18

respectively.

Cowbone,

The explorations at Cowbone coversd a c¢rop-line of
approximately 2400', They include 9 small cuta, 60 hand dril) holes
about 25 deep each, and 9 deep drill holes. A small body eof o;a was

“diseovered, which has since been préctin&lly exhausted after yieldling

a few hundred tons of rather poor ore.

Je Cs Smith Traoct.

Imnmediately adjacent to the East Boundary of the
Robinson 98 aere traet {belonging to the L, M. I. Co), a cut devel-
oped a little sandy ore. On the Robinson tract, two cuts and a
shaft were made on the same area of surface showings, but failed to

develop an ore=body.

Redman's Gap.
Some rather feeble surface indlcations near the road wind-

ing up into Redman's Cap were explored by two :malllouts, with no

favorable results.
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Jordan Potfs,
A small opening north of Nickol's Knob on the flanks of Potts
Mt, developed a little lean ore, in a highly inaccessible position.

Review andﬁﬂumma;g

- The above described explorations and oporatiéna cover
a total of about 44,700' or nearly &} miles of Oriskany crop=-
line; thils being the entlire portion of the grand total of nsarly
38 miles which surface examination has shown to glve any
encouragement,

We have seen that ell of the 8% miles has been explored,
firat by drifts and prospect outs} later by shafts and drlll holes
wherever the first work met with suffleclent encouragement to
Justify the deeper work, A slngle sxeception to thle 1s the 3000¢
streteh between Salt Log Run and Paxton Branch on Potts Mt,, where
scant Eurrﬁee indications exist,; but no work has been done, BSince how=
ever the indications seen alongz this streteh are far less abundant
than the two limediately adjacent stretehes to the Hast and to the
Weat, where work has been done and has failed to develop results, this

omission can not be considered am serious.

Of the 26 or more miles of totally barren Oriskany erop-
line, much has been examined personally by me, while the balance has
been carefully described to me by the former Jordan ¥ines superin-
tendents and by others, and declared by them toe be barren.

I therefore feel warranted in saying; (1) that the entire

35 mileaav@jaE;{ﬁf%;*nl;;i*uny=yqnboon examined; (2) that
only 8} miles have been found to give any surface indleations,
such as should properly lead to explorationa; (3) that these 8§
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« miles ( with the exception of the above referred to 3000') have been
amply explored, These explorations 1nelu@e

70 drifts, with a total approach of 1103' and a total length
under cover of 3620

435 prospect cuts and pits,

46 prospect shafts, with a total depth of 855'.

1055 drill holes still standing, with a total depth of

42,130, I estimate that not less thap 250 holes have
been worked out by mining operations, The grand total
of drill-holes was therefore not less than 1300 with a
total depth of 52,000 to 65,000 feet,

The net result of these extensive explorations has been
as follows:

Ore bodies ar‘surficieut size to lead to operation were
discovered at 16 points,. 0f these 8 were quiockly exhauaﬁed after yield
ing a total of about 1500 tons, or less than an average of 200 tons
each, I inelude amongst these 8 the two Helmintoller mines, where
there may be a small guantity of ore left but far from sufficient
ever to justify the necessary development for its extraction.

Of the remaining B mines the histofy is as Tollows:

Jordan Peters has produced about 450 tons and has not been
exhausted, I estimate that there may still be from 25,000 to 40,000
tons of ore at that point. Its quality is not of the best however,
and its position is further more suchk as to make it extremely doubte
ful whether or not it eould be taken without ultimate loss.

The Hepler mine has produced sbout 60,000 tons of generally

good ore,. There are left here about 4500 tons of probably good ore;
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on the investment (which however I provide for roughly in the preced=

ing paragraph) general office expenses, or damages paid on account of
accidents.

A current royalty of 20¢ per ton has been charged, The
minimum royalties have been such however, that there were at all
times deficlencies to be made up, making the sctual royalty per ton
considerably greater. Thus to Jan, 1, 1911, $84,696 has been paid
for royalty deficiencies, there having been produced up to that time
only 276,518.,9 tons of ore, whereas the minimum royalties called for
700,000 tons on the basis of 20 cents per ton., The deficiencies
therefore amounted to 25 cents per ton,

The total operating costs on the basis of the lease were
therefore $2.11. To this has to be added the above $1.10 for
emortization of plant, provided the lease has terminated on Nov.

23, 1911,

Iron ore of the gquality produced at the Jordan Mines is
worth about $1.50 per tonm onm the present pig-iron market. It has
at no time during the life of the lease been worth more thap §1.85
per ton, It is apparent without further analysie of the figures that
the lease has been a ruinous one.

There has been ample equipment
provided for mining irom-ore up to the full amounts required by the
minimum royalties in the lease. Unfortunately the large and high
grade ore=bodies which 1t was confidently expected were contained in
the leased tract did not materialize, and explorations as well as
operations have consistently met with disappointment both as to the
quality &nd the quantity of the ore. With a more moderate minimum 1%
o 1ight still have been possible to make & better showlng by con-
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Tining operations to the richer portions of the deposits, thus pro-
ducing smaeller tonnages but at the same time a more valuable ore, Under
the conditions of the lease however the tendency was maturally to
strive after tonnage, and the result, owing to the character of the
ore-bodies, was serious deterioration in the gquality of the product.

Had for example a product averaging 423% in metallie iron
been secured, thie would have been worth from §2.00 to 2.30 psr ton
according to the state of the iron market. Now with a moderate
minimum, whereby ro deficiencies would be incurred under a reasonable
output, the cost of this ore would mot have been more than say $1.90
end there would have been something left over to at least partially
take care of the interest and amortization charges.

The position today is that with a continuance of the
former lease and with no very decided improvement in either
the ore-bodies or in the iron market or in both, heavy losses
would continue to be incurred. As we do not hope for any present
great improvement in the iron market, and as we have become convin-
ced that the ultimate limits of the ore both as to guality emd to
quantity have been pretty well defined, we find the conditions of
the lease utterly impossible. In fact an improvement in the iron
market alone would not suffice to rellieve the situation, since the
ore bodies will not permit the mining of the maximum requirements
under any circumstances, unless materials so low in irom as to be
no longer in the class of iron ore are mined and shipped.

The only relief lies in the redustion of the minimum
royalty to a point where it becomes practically muparttiﬂ. Then
mining may be confined to the ores of actual value, tonnage of
out=-put being ﬁisrnsnﬂ&d, until these ores are exhausted. 1In this
way reasonable profits may be temporarily made andé the past losses
partially wiped out,
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CONCLUSION

I have devoted many pages in these notes to a detailed
description of the geological conditions under which th e Oriskany
brown iron-ore bodles are formed, and to commercial considerations
attending their valuation, development, ete, My object in the
first instance has been to show how 1t is quite possible that an
area of so great initial promise as the Potts Valley leased lands
may prove wholly disappointing; how geological conditions and surface
indications only show what may be and are in no sense a proof of the
actual existance of ore-bodies; and how and why these last may
be wholly absent in a commereial sense even though every theoretical
consideration argues their presemce. In the second instance, it
has been my purpose to outline the various considerations which must
constitute a thorough study and examination of any Oriskany ore
tract befure an investment is made, or if once made, sbandoned,

Following upon these general considerations, I have
attempted to show (1) the great initial possibilities of the Potts
Valley tract; (2) the actuel results of the detailed end extensive
exeminations and explorations which have been made, That the
results were out of all line with the possibllities is not s0 much a
matter for astonishment as for dlsappointment,

I have shown that the land in guestion has been thoroughly
examined and explored in sccordance with the commercial considerations
which I have set forth; furthermore, that every reasonable effort
in other directions has been made to meet the terms of the lease,

Operation under this lease has been accompanied by
actual loss practicelly from the start. Since no ores can be consider~
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ed workable unless they can be won at some profit to the operator,

the logical comelusion would be that the Potts Valley lmds have

at no time contained worksble ovebodles. If true at the begimning,
it is ten fold true now, when such heavy total losses have been .
incurred that there can be m longer eny hops of ultimstely rﬁﬂMng
them. .

Under less burdensoms terms, thers would have been
several workable bodies of ors in the Potts Valley. In fact
thers are Amall amgunts of ore still remaining which might be taken
at some profit under a minimum royalty so moderate ss to be practical~
iy 1nnp¢rat.‘lm This counld be done only d¥ the Low Moor Irom
Company, Bowever, as the amounts are too small to warrant any other
company putting in the necessary plant and equipment, The Low Moor
Company has 1ts plant and equipment already on the ground; while it
ecannot afford to contlimue to operate at a loss, it would nc doubt
gladly operute at some small profit till the remaining ores have been
exhausted, triuuhr partially retrieving its losses,

Thus I conclude that, wheress the Potts Valley lands un=
doubtedly gau.-wt initial promise, the results have proved that
they at no time contained worksble bodies of ore under the terms of
the lease. Thers arc small ‘amounts of ore still remaining. Under
a new lease, imposing molarate and ressondble terms, these remaining
ores mey be considered as workable by the Low loor Iron Company, but

they are not so for any other conceri.

Low mbr’ ?lv Cs M, Weld
Jan, 18, 19123,
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Low m:i

May 23,

Va,
912.

REPORT

ON
THE CHARTER OAK LANDS
NEAR CLIFTON FORGE

ALLECHANY CO., VA,



E. C. Means, Esq,, President,
The Low Moor Iron Co, of Va,
Low lMoor, Va.
Dear 8ir;:~

Following upon your instructions, I examined the "Charter
Oak® lands on May 3rd, under the guldance of My, J. Woodsun, I beg
to submit my report herewith,

These lands comprise about 2400 acres, lying chiefly South
of the Olty of Clifton Forge. The accompanying sketsh-map will in=-
dicate to you thelr location and boundarles, I understand the
present owner is Judge Geo. K., Anderson of Clifton Forge.

The geologlcal structure and the approximate outerop lines
of the Clinton and Oriskany ore beds are shown on the sketeh map,

It will be seen that the leading structural feature is a great anti-
6linal areh whieh trends N, E. to S5, W. about through the centre of
the property. This arch is best seen along the Jeckson River just
above Iron Gate, where indeed there 1s a wonderfully perfeoct exposure
revealing the entire geologleal column from the Medina sandstone up
through the Clinton, Helderburg, and Oriskany, to the Devonien shale.

The arch 18 succeeded on the N, W. within the limita of the
property by a synelinal trough. Both arch and trough, while having
N. E. to S, W, axes, plunge to the N, E., the vertical drop along the
grest of the arch belng about 1000 feet in a horizontal distance of
2-1/2 miles, or roughly 7%. The effect of this pitoh is that the
Clinton core horizon which i3 abundantly exposed towards the South West
beoomes buries as we follow it Eastward, only to be exposed again
where out by the Jackson River. The Oriskany erop-line persists along
the 5, E. edge of the property, but 1s found in only a portion of the

property on the N. W, slde of the big aroh.



My examination was oconfined to the South West third of the
traot, where lr. Woodsun undertock to show me some exposures of
Clinton fossil ore. Lack of time prevented our visiting the Merry
Hill mine where the Oriskany ore was once worked, I have on other
occasions briefly examined the exposures along the Juckson River.
The Clinton Ores '

Mrs Woodsun and I did in feoct trace the Clinton ore horizon
for some distance and my observations ennbled me to plan its approxi-
nate orop-line as shown on the sketch map. We falled, however, to
see any exposures or openings where 1t was possible to measure the
vein, although both shale and fossil ore were proimt in the float,
the latter iin oceoasional blocks up to 9" in thiekness, There are
many points where the vein ocould be cheaply explored and its true
thickness revealed. ) '

In the meanwhile, I wish to note that it is my present be-
lief that there is only one Clinton veln, namely, that the so-called
"shale ore"™ and *fosail" veins are not two separate veins, but are
one and the same thing, This bellef I ﬁmnnra. is sontrary to popu-
lar opinion, My reasons are that I found both "shale ore" and "fossil ore
floet on the Charter Osk lands, the former being the more abundant, at
exaotly the seme geologleal horizon throughout; that this horizon is ex-
aotly the ssme &5 that on whioh the tunnels of the Iron Gate fossil ore
mines were driven; that according to Mr. Woodsun's testimony, one of
these tunnels, namely A, started in-black "shale ore" and passed from
thia into "fossil 'a:ro"; end that the records of lr, E, J. Sehmitz (see
below) abundantly show the intimate unuﬁhﬁinn and apparent interchange
of “shale" eand "fossll™ ore in the same tunnels,
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The ore bearlng horizon 1s marked by a massive bed of
white quartzitic sandstone above and by a bed of deep purple sand-
stone underneath., The fosall ore in MoOraw's gap ocours at this
same horizon. I have yet to examine other seotions of the Low Moor
end adjacent properties to confirm this assoplation, The vein is
usually actually enclosed within a few feet of slate and clay, or
at times sllioeous limestone, lying between the white and- purple
sandstones Just described,

I found that Mr. Woodsun wes strong in the opinion that
there are two seperate velns, and clted the faect that at the Iron
Gate fossll ore mines, on the Esst side of Jackson River, there were
workings on two veins, the one lying 240 feet above the other. Both
veins, he admltted, were overlald by white quartzitic sandstone and
underlaid by purple sandstone, I later confirmed this desoription
‘hf personel examlnation, but found the redupliecation to be due to an
overthrust fault, as indloated in section A~B on the sketch map,
Therefore, thissuipposed proof of the existence of two veins was
readily explained.

There can be no question but that the Clinton ore bed
troceable through the Western third of the Charter Oak lands, 1s
identical with the veln worked in the Iron Gate "fossil ore™ mlnes.
These mines were worked at two different times during the early nine-
ties, the total period of operation belng about 3=1/2 years. The
ores were under lease from Judge Geo., K. Anderson at a royalty of 20¢
per ton., They were smelted at the Iron Gate furnace, Sixteen tunnels
were driven on the veln from the West side of Jackson River and three
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or four tunnels were worked on the East side. Various reasons are
given for the final sbandonment of operations.

E. 7. Sobmitz (Trans. Am, Inst. Mlning Engineers, Atlanta
meeting, Cotober 1895) has glven us a record of the vein section in
some of the tunnels on the West slde of the river. I have platted
these sectlons cn the :ttatﬁnd sheet, a8 the most forelble method
for bringing out the faots, A glance shows us that the best seotlon,
namely number 16, arfnrl only 26 inches of ore (4" of shale ore eand
22" of fossil ore) in a solid veln, This ls et the portal of Tunnel
K. At 130' in from the mouth, the vein has pinched down 'to from 3~1/2
to 6 inches of fossil ore (section 17). In tunnel P, there were 23
and 19 inches of ore, both fossil and shale, mixed through 45 end 34
inohes of vein matter respectively, at points 20 and 4O feet from the
entrance. The ore pinched ocut eatirely further in, All the other
seotions ere of less interest. The average for 18 ssotions (omitting
numbers 10 end 18} shows 7" of fossil ore and 4" of shale ore,.a to-
tal of 11" of ore, ineluded in an average of 15" of vein matter, Many
portions of the tunnels appear to have been barren.

I may again refer to the intimate assoclation and apparent
interchange betwsen the ¥fossil" and "brown shale" ores whioh 1s so
olearly brought out by the dlagram ;r geotlons,

Sohmdtz's records certelnly offer no encouragement for re-
opening the Iron Gate mines, and I have seen nothing on that portion
of th-\prapnrty whish I visited which would lead me to suppose that
conditions would be any more favorable further to the West, The
Clinton vein eould be cheaply explored at a pumber of points and this
perhaps should be done, Until 1% is done, no final opinion as to¢ the
value of the Olinton ore can be given, Inthe meanwhile, I consider
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the prospects unfavorable and should be inclined to place the burden
and expense of proving them to be otherwise upon the owner of the prop-

orty,

Zhe Oriskeny Ores,

The Orlskany ore bearing horizon orops along the South
Eastern boundary of the property, dipplng towards the South East,
About 8000 feet lle within the property lines at the South Bast end
end it is here that the MNerry Hill mine was operated and abandoned
sontemporeneocusly withthe operation and abandonment of the lron Gate
fossll ore mines, This mine lies on the same lead and about l=1/2 miles
North East of the Callle mines of the Princess Furnace Company. From
all I can learn its operation was not attended with success and it 1s
not regarded as contributing materially to the mineral value of the
Charter Oak lands, |

I did not visit the old workings and am therefore not in
a position to may definitely how far in my opinlon further explora=-
tion for ore bodles would bejustifiable. The faot that the mine was
worked and abandoned, however, is pretty good evidence that the Urlskany
lead is here probably worthless.

The seme lead orosses the Jackson River Justabove Iron Gate
énd passes North Eastward through the Wilson Hill tract of the Charter
Oak Lands, where there must be some 6500 feet of opgp line within the
boundaries of the traot, AS far as I know this portion of the lead
has yet to be explored. At the ovopeing of the Jackson River it glves

no sncouragement.
on the North West side of the Charter Oak property and out-

side its boundaries 1s situated the Alexander Mine, worked for a num-
ber of years, but now abandoned. The Alexunder lead passes North East~

ward for about 5000 feet of orop line through the Charter Oak property,
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“ largely through low lying ladd oceupled by the Juckson River, &0 RR
tracks, ete. |

This lead dips towards the N,W. It has not haa; explored
and ls not supposed to be wﬁithr of exploration, execept posalbly for
the first few hundred f-it immediately acrpss the boundary from the
Alexandér mine, To the Bouth West from the mine, the lead swings round
into the North and does not eross over into the Oharter Oak tract.
Sonolusion,

The Charter Osk lands contein both Clinton and Uriskany iren
ore bearing horizons., Both Qazi:unl have been the seat of mining opera=
tions for some three to four years and were then abandoned., Thers are =
practicsally no explorations outside these minnl. and their records aff
no encouragement. '

While the lands are probably deserving of further exploration,
it would be my inolinatlion in view of the circumstances to throw the
burden and expense of such further exploratlion upon the owner. I do
not consider the prospects sufficiently encouraging to lead your Company
to undérteke explorationsj and without some present showing of mineral
beyond the abandoned workings &nd océasional traces of the erop lines of
the ore besring horizons. X eonsider the property, partioularly in the

_1f%nt or its pest history, as innocent of any immediste mineral velue.

Respectfully submitted,

A - : Cs M, Weld
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REPORT ON THE MORE AND HAYNES TRACT
ALLEGHANY COUNTY, VIRGINIA.

This tract comprises 2279 acres, lylng Narth-West of the
City of Clifton Torge, in Alleghany Co., ¥a. The

Southern point of the tract reaches the corporation  limits
of the eity, while its North-West boundary lies along the
flanks of Little Middle Nount&in, from McGraw's Gap East-
ward, The boundaries and other festures maybe seen on the
attached plan. The present owners are Messrs., John T,
Delaney, M, B. Miller, and Crowder, all of Coving=-
tom,

I have epent portions of the two days (March l4th and
26th) examining the openings made for iron-ore on this property.
On my first visit I was accompanied by Messrs, Mlller and
Crowder. The following notes are the result of my examination.

Geology

If we divide the tract into two parts by drawing
a N,By, = 8, W, line through the Upper Dam on Smith Creek, we
find that the portiom lyimg S, E. of this line is ococcupied
almost entirely by Devonian Slates., North West of our line
we find Oriskany sandstones and limestones alternating with
the slates, until we approach the extreme N, W, part of the
property, where we emcounter Clinton sandstones. The Helder=-

berz limestone, which intervenes between the Orliskany bottom



Sandstone and the top of the Clinton is only feebly exposed
at one point. '

An excellent geological section can be obtalned
along Smith Creek; this will be seen reproduced on the
attached plan, from the N.W, Boundary line in MeGraw's
Gap to the Upper Dam, Below the dam, nothing more is to
be seen except slate.

The ore bearins measures Maludﬂ/tt;p above
are the Clinton and the Oriskany. The former exhibit the
usual "fossil™ vein, while the latter are seen at various
points to contain bodies of brown ore at the usual horizon,
The Clinton "Fossil” Ore.

The wein is seen cropping in MoCGraw's Gap close
to the N, W. Corner of the property. -The strike is N, 35°
E. and the dip is 8, E,, 609 from the horizontal. As will
be seen fram the attached plan, only about 1000" on the
strike of the vein would be ineluded within the boundaries
of the property.

Two small tunnels have been drivem on the vein,
the one being about 20' vertically below the other. Measure-
ments of the section as revealed by th.tn tunnels give the
following:



Upper Tunnel ~ Lower Tunnel
Magsive sandstone '

Thin bedded sandstone 5' o» gy .o"
Shale 3* g» 4% 4"
Ochreous Shale oY sn ————
Fossil Ore I L o o 6"
Limestone o orlo"
Oghreous Shale 1v-g» o* ov
Shale, about | 307 30"

Purple sandstone
It will be seen from the above that the 14" of ore in the
upper tunnel diminish apparently to only about 6" in a vertieal
distance Of some 207, linestone ¢oming in in place of the ore.
This occurrence of !nauli ore has no nnlna:nial value,
being of academic interest only. The thin bedded sandstone
in the above section is overlain by about 275' of magsive
sandstone, I made no attempt to measure the thickness of
the underlying ﬁu:pla sandstone.
Th | i own
The Oriskany measures include the ununl‘nnmhura, these
being, from ftop to bottom: (a) calecareous sandstone; (b) massive
limestone ineluding a persistent bed of flint; (e} quartzitie
sandstene, Incomplete and rather unsatisfactory measurements
taken at the Upper Dam gave thicknesses of about 30 and 60
feet respectively for (a) and (b). (C) appears to be some 350
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to 40 feet thick, as indicated by the out-erop of Helderburg
limestons on the S. W, side of the Creek sbout 500" above the
dam,

Such ore bodies as have been found oceupy the usual
position above the flint bed in (b), with the impregneted and
partially replaced calcareous sandstone appearing in the role
of "Cap-rock™.,

On the attached plan I reproduce the geologiecal
section exposed along Smith Creek, This section is taken
along a N, 75° W. line and is therefore not direetly across
the ‘strike of the measures, which bear N, 35° - 40° E: the
resulting distortion is not suffieient however to detract
from the value of the section. This shows three anticlinal
arches coming in between the point at the Upper Dem where the
measures first appear from underneath the Devonien Slates to the
point about 3000" distant to the K, W. where they go off into the
alr for the last time. Thus we have seven crop lines exposed
in the Creek bed and as many opportunities for examining tho.
ore haaring horizon for possible ore bodies, I may note that
these crop lines are not persistent across the ecountry however
since the arches are for the most part so low that their crests
become buried once more under the Slate hills a short distance
away from the line of the Creek.
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Of the Seven crop linee Just deseribed, only three have
offered sufficient surface indications to encourage exploration.
These three, I have numbered (2), (5), ana (4) on the map.

At (2) a short tunnel, some 20" in length was driven in
a North Basterly direction into an outorop of "eap-rook™,

At the end of this a 40" orose cut was driven to the N, W.
to the flint, No ore body was discovered and the prospect
is worthless, Some 1700 to the 8. W, is a prospect (showm
as (8) on the map) where some ore is reported to have been
found, but which I did not wigit, This is on the strike

of (2), both being situated on the last or back fold of
the ore bearing measures.

At (5) there is a small cut on the point of a ridge
in some masses of ore hearing rock, These are so confused
in their position s to lead me to bellieve that they are not
in place but have moved down from some higher level. However,
this may be, the ore sesen, while good, is not abundant and is
badly mixed with sandy material, I do not therefore consider
this prospect encouraging.

Returning to Smith Creek and moving down stresm from
(2), we find both lege of the first arch apparently barren.
The second arch appears as a small tight fold, faulted along
the N, ¥. side, Here we find prospect (3), following a sandy
stratum conteining a very little ore, included within the
nQap~rock®, No true body of ore has been ¢ scovered at this
polnt,

Our next prospect down stream is (4), dignified on the



map by the ap pellation "Mine™, Ore has in faect been mined
from here and shipped to the Low moor furnages, as seen by
the record clted below,

The #(4) workings asve situated on the N.W.
leg of the Srd and lest arch. The measures dip to the H. W,
at about 25° from the horizontal and etrike N. 35° B, An
upper tunnel follows the ore to the North East for about
130" and is said to h:ﬂ been stopped in ore. This has now
fallen in and can not be entered. A lower tunnel, approxi-
mately parsllel with the first but to the N, W, of it and some
12" verticelly below, 1s about 60" long end terminates in
a chute leading down to it from the upper tannel, The lower
tunnel is heavily lagged throughout, but where the walls could
be geen, did not appear to have been in ore, but rather in a
red sandy material. ‘

The vein as worked in the upper tunnel is
reported to have been about 20' thick. The ore was a soft
yellow to purple oghreous material containing few lumps and
much fine powder, I was able to examine this in a small
exposure at the mouth of the upper tumnnel, and obtained a
sample which yielded in analyzing (dried at 212°F.) 40.76%
metallie iron and 20,80% insoluble matter.

Thirty R R, cars, presumably a total of about
@00 tons, were shipped to the Low Moor Iron Ce,., &t irregular
intervals from May 5, 1906, to Jan, 14, 1908, the ore being
wagoned out some three miles from the mine to the C., & 0. at

glifton Forge. This ore was not washed. Indeed, it was of
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such physical character that 1t could mot have been washed
without great loss, At the same time, T understand 1% under-
went & certain amount of selection at the mine, The thirty
cars gave an average analysis of 43,3% metallic iron {dried
at 212°0,).

This interesting remult would nsaturally offer
considerable enconragement, Unfortunately practieslly nothing
has been done to trace the wvein of ore, mmnmm
a few shallow pits have been put down with totally inconeclusive
results. To the 8. ¥, across the Creek, sufrace conditions
would indicate that the ore is absent, but here again we have
nothing conelusive, We know nothing in fact sbout this body
of ore except that it hes yielded nearly 1000 tons of soft
olayey to gritty materisl carrying sn average of 44.3% Te,
Being familar with the total lack of persistency of Oriskany
ore bodies, wé cin only conolude thet the results so far
obtained justify some expense for prospecting. It is at present
out of the questien, to offer any estimates of tonnage, even on
a "probable basis”,

The S, K. Leg of the arch on which {(4) is
situated is well exposed at the Upper Dam and is obviously
barren of ore, Here the measures dip bensath the Devonian
slates for the last time and do not reaprear on the property
under discussion, About 4500' S, W. of the Upper Dem an old
opening, from which & few tons of Oriskany ore were wagoned
out many years ago, s seen on the Tatum land (marked (7) om
the map), The Gap-rock exposed in the sides of the old out |

strikes N, 550 gz, and dips gently to the 8, k. This opening
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is probably on the strike of the Oriskany exposures at the
Dam, |

I am told that there are no openings on the
property North Bast of Smith ﬂfuk.mtpt a single small cut
at the extreme N, E, uurnir, about 1-1/2 miles distant end
near Wilson Creek, I did mot visit this,

Transportation,

It would require about 5 miles of railway to
reach the "mine® (deseribved as prospeet #4) from the existing
Cs & 0. Re Ry tracks at Clifton Forgs. Such a railway would
have to Tfollow the iim_!iagn of Smith Creek, and while the
actual difference in elevation batween the two termini is omly
about 325% and wonld therafore anﬁail an average grade of not
more than sbout 2%, the velley of the Creek is for a great
. part of the way wvery tight. It is ecertain therefore that
many cuts and £i1ls would be encountered if sharp curves and
grades are to be avoided, Only a large body of ore "in-sight"
would justify the construction of a standard gasuge branch
rallway, and & narrow gauge road could not be duilt cheaply.
I would say the latfer might cost from$2s5,000 to $40,000.

Water Supply.
Since Smith Creek has been appropriated by the
eity of Clifton Forge rn'm; its water supply, there is no avail-
able water on the property for washing ore except perheaps
wilson's Creek, which orosses its extreme North Eagtern oormar,
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If all the ore .H!mﬂ'ﬁl W'Wty is of the same
physicel character as that shipped to Low Moor, this would
perhaps be no great misfortune, If on the other hand,
Oriskany ores ir the usual character should be encountered in
bodies of workable size, the operators would bs reduced to
shippinz the crude ore for many miles to some point where
water would be available for washing,

Timber.

Timber of mining sizes, while not abundant, would
probably be ample in quantity for mining purposes for some time
to come. : |

Mining Costs,

As developed today, I do not see any great hrmin
of finding ores on this property which may be won cheaply by
epan cut and steam ﬁml methods, Howaver, this must be
a matter ;?m- exploration to determine, At the preseat time
thers are no ore bodles "in-sight®, whether surface or under=
ground, and there is only one good prospect, Any expression
of opinien therefore as to probably mining costs, must be
postponed t1ll explorations have perchence discovered en ore
vody, The same 1s true of estimates for plant and equipment.

M‘E’E&
The Clinten Fossil ores on the Moore & Haynes
Traet are of no value. The Oriskany brown ore measures have

becn superfieially hnlamd at several placec and at onme point
there has been developed & prospect of some promise., Even at
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this point however there is no ore "in-sight", nor ecan any
estimate be made of "probable"™ ore. In fact explorations of
any real significance and value are lacking.

I conclude that the property is of sufficient
promise, as far as the Oriskany possibilities are concerned,
to justify moderate expenditure, say up to §500 or §$1000,
for further explorations, This amount would not go very far
but it weuld probably suffice to obtain results indicative
of the wisdom or folly of going further into the matter, I
anticipate that five to tem times the above amount would be
necessary to finally put "in—:ight' an ore body of sufficlient
dimensions to Jnat.t-‘rr the requisite expenditures for plant
and equipment., While far from being isaccescible, any ore
bodies mmoa_ on this property could not be cheaply
approached snd eguipped, and the water question must ever be

a serious one,
Respectfully submitted,

C. M, Weld
mmr’ VI'
Mareh 30, 1912,



Feb. 7, 1908 k=

ir. Jno, T. Delaney

Cov !.ﬂgtﬂﬂ 3 Va.
Deur Sir:-

Replying to your inquiry as to the results shown
by our records the analyses made of ore purchased by the
Low Moor Iron Company from Mr. A. M. Stull, or from his
lessee§, said ore having been mined at and shipped from
the trdet of land adjacent to the eity of Clirton Forge,
known as the Moore and Haymes land. I beg to give you
the following statement showing the dates of shipment,
number o ¢ars in shich the shiment was made, and the

p:x;;ntngn of metallle irom shown by snalysis, Ore dried
a I- .

1906, Car Number Persentage Metallie
Iron.
May 5 18260 45,200
7 50265 44,400
7 16667 40,600
8 17862 43,600
11 16143 44,600
11 50378 43.800
14 18099 44,400
14 17194 43,800
19 16720 45,600
19 17699 45,600
Sept.l4 17781 44,000
Oct. 8 17328 43,800

1907,

~ Feb, 1 17344 45,400
18 17128 45.000
18 16225 44,200
25 18372 43,600
March 285 17113 43,80C
29 17462 45.600
July 26 16224 40,600
Aug., 5 17161 38,400
27 16000 38,400
Sept. 11 18056 45.200
11 17294 42,200
11 17224 45,800
23 17683 47,000
a3 17620 48,000
Cots, 5 16398 45 .800C
15 17156 48,100
23 17632 45,200
Nov, %%1 17685 52.8600
Jan, le291 45,000

There are thirty car loads in this statement. The
average on the thirty ocar loade is 44.1/3%.

We trust the above will answer your purpose,

Yours truly,
THE LOW MOOR IRON COMPANY OF VIRGINIA,
S. G. Carglll,

The above analyses are Asst. Treasurer
based upon curde ore,
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REPORT OF JOHN W, STULL, as to Iron Ore Value of 2,200
geres of land owned by 4. M. Stull and lying North of Clifton
Forge, in Alleghany County, Virginia. !
This property embraces the foot hills and South side of
what 18 known as CGap Mountain, and extends North-east and Southe
west along these hills a distance nf about three (5) miles and
averages in width about one end & quarter (l-1/4) miles. The
property extends to sbout the corporation limits of the town of
Clifton Forge on the C, & 0, Railway on the south side and is
ideally loocated for mining. It embraces the famous Low Moor
end Rich Pateh leads of iron ore in Alleghany County, but on
account of these leads passing through the property in low
ridges, the outeroppings are not prominent, _In recent months
some prospecting has been done on the property, but one only
of these openings has been extended suffielently far to show
what might be present in the way of Irom Ore. If these openings
were extended and test pits driven at intervals along the two
leads of brown ore, which are on the property, it is the writer's
opinion that a considerable gquantity of a good grade of ore could
be developed. /This prospeeting should be done by an experienced
miner at a cost of $500 to $1000. The vein of Fossil Ore on this
property is of excellent quality, but the vein has not been suffi-
ciently well prospected to Justify an estimate of the quantity.
There 1s on the property an abundance of water for all
mining purposes, and the ore leads could be reached with a rail-
road not longer than three (3) miles, with faiily easy grades.
The opening in ore referred to above uhm an sxcellent
grade of material, the vein at this point appears to be about
20 feet thick and has been opened for a distance of about 130 fee®
The ore is near the surface and could be easily mined at low cost.
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FEPORT ON LINERAL REOOI IOualiCE OF
THE DOVIEAT SURVEY
ALLEGIUNY A BATH COWNTIAS, VIRGINIA,

The Douthat Survey is situsted in Bath snd Alleghsny Counties, nesr the
noythwestern border of the State of Virgindas It is sn immence troct of lend,
stretohing in a northecsterly direction for over 30 miles, with » width verying
from four to eight miles, The gross sres is epproximetely 102,000 weres) but
this is out down by nuserous inlying adverse holdings, ohiefly ecoupying the
bottom=londs, to o net of roughly 67,000 nores, x

Plate I, herewith attoched, is & pertisl reproduction of the Montersy end
Neturel Bridge Us S Topogrephis Sheots, The exterior bounderies of the survey
mMumm,uMm. iron blist-furns¢es, topogrephie
fecturos, etc. are clearly showm.

Plate II is likewise & map of the Burvey, on o somewhat larger scele, and
imum.mmmmm



TUPQGRAPIY

The great tract or Survey of approximately 100,000 acres lies in the heart
of the Allezheny ountadns, and 1= typlcal of these mountelns in its surface

expression.

Warm Springs Mountzin stretches almost unbrokenly eslong the nobthwest aide,
ranging H.l. B.W. und forming 2 long end ecmparatively narrow ridge rising

rruﬁ 5,500 to 4,000 fesd above sea~leval. Southesst of this huge rampart

is seen a succession of smeller parallel ridges, with narrow ralleys hetween.
The streams following the valleys bresk through the ridges here and th-ro.. end
g0, crossing from velley to valley, finally make their way into the large Talley
of the Jeckson snd Cowpasture rivers. This last valley roughly markes the

southeasatarn border of the Survey,.

By far end larger proportion of the Survey is mountainnus. Cultiveble bottom-
lands sre pretty well represented b; the 15,000 acres more or less of inlying

adverse bholdings.

The sbove-deseribed topographical features muy be clesrly seen on Plate 1.



Oriskany Iron Ores

Contrary to the ouse of the Clinton ore horizon just deseribed, the
Oriskany iron-ore horizon, whioh is likewise notably persistent, finds

its best development in Allegheny and sdjucent counties of Virginia.

A pumber of comercielly successful Oriskeny mines have been worked

in these oountiog, and have then been the mainstay of a very consideruble
local irom industry.

Ope thing we must note at the outset however, and with emphasis, UWhereas
the horizon itself is exceedingly perasistent, and frequently traoceabls

for a great many miles, the commerclal ore-dsposits ars very spottly and
gomparetively rare. Tha deposits are emlwmys found in very definite
essogisteion with the horizon. It is therefore necessary first to loaate
the latter, but this 1s very different from finding an ore-deposit. After
loocating the horigon, we must then mezrch for ore., Iia have only narrowed
down our search.

We emphasize this matter because it has not elways been recognized, and
many more or less irresponsible estimmtes of Oriskaeny ircn-ore have baen
nade which were based on nothing more than finding and tracing the Uriskany
eandstone.

lonz experience with Oriskany ore is helpful to the prospector in thet he
leasrne to recognize eertsin conditions whioch do or do not suggest the
possible pressnce of ore. These conditions have to do with the appseorance

and charaoter of the eapping, the pnsition of ths strata, the accompanylog



topography, ete. e may perhaps be permlitted to add that our own

personal local experience as well as that of cur assistant, has been

brought to bear fully upon this investigation.

With these prefatory remsrks, we will not puss om to a2 dsaeription of

the oriekany lvon-ores of the Douthat Survey.

The repeated foldins of the geological horizons, desuripod on sn sarlisr

pege of thig report amd shown grapblcelly on Plate IIX, has resulted in

_ many miles of tracedble orop-lines of the Uriskeny horizon within the Survey,
These crop=lines are indicated on late IX.

A considerable smount of surfuee prospecting has been carried out in past

yeers slong these crop-liness. At onae place, namely, along Founding Mill

Crosek in the so-czlled Iron lountszin Area (lying betwesn Iron Mountain

and Fore Mountain st the southern end of the property) a million or more

tongs of Orlskeny iron-ore were mined previous teo 1910.

We ourselvses, while general superintendent of mines of the low Moor Iorn

Co. of Virginie (1911-191%3) vieited the Douthat Survey seversl times end reported
on the Uriekany iron-ore showings nas rsveikled by the nines and preospects just now
reférred to. Az far a8 we have been mble to lesarn no prospecting of conse-
gucnes has been done since that time until the present investigation. For

the purpose of this present investication we began by a careful study of ell the
earlier work, followsd by remnewed visits to those iooalities which the said
esrlier work had indieasted to be of some possible commercisl interest.

We hare take the liberty of including her'uith and referring to o mpa pre=-
pared by us in August 1913 in conmection with our report of thet time on

the Douthat Survey. This map is marked Plate IV. If you will compare $:is
with our correspounding map of today, narely, Flate II, you will note a few

but unimportant changes which have grown out of our further examination of the

terreitory involved.



The various prospects, marked by yellow dots on Flate IV, may be grouped for dise
oussion as follows:
l. Dry Bun,
8, Iron Mountain
3¢ The lend following the 8., Es: flanks of Fore and Gap
Hountains {the latter is designeted as Little
Middle Mountain on Plate I1I),
4, Chestout Ridge and Brushy Mountain territory. ;
B+ .Brushy Hidge end Mare Mountain,.
6. Plney Mountain
Each group will be discussed below in turn. The group numbers are marked on

Plate IV for easy reference ns %o genersl logality.

Ls Dry Runs
This is & small trough of Oriskany messures lying N. E. of the town of Covington.
There are a couple of prpspects, showing ittle promise, in the vielnity of the
Govington weter-supply inteke, This lest would present an obstacle, which the
prospects themselves do not justify an effort te overcome., The srea is therefore'
disesrded.

A short stresteh of lead is shown crossing a gormer of the Survey lying due north
from the prospects just now referred to. This lead is revesled et a couple of
pointa on the Wamm Springs rosd, ond agein in Falling Springs Creek. It gives

no particular promise,

2, _Iron Mowntein,

This sres 1s the site of former mining opereticns and is of great interest. It
will therefore be discussed at length 1in s sepsrate chapter,

8, FORE ND GiP(Little 8 $uins |

The le=4 is tracesbls for sevea or eight miles elong the e-stern {lanks of the sbove
mountains, crossing Bmith Greek not far sbove the old Moore & Haynes mine, The 15
to 20 end !"i.l.?fllll openings sesttered along this loed were exsmined by ourselves amd
reported on in deteil in 1918 since which time no further work hes beem done.

Nothing of prouoble commereinl interest wes seen by us, und the territory was

reported ag pelng of



very little promis. We have not therefore included it in the present investie-
gutiona,

We may edd thet the More & Haynes mine waes unimportent and was abandoned.

o UCheatout Rid untain

|

When we exmined the ore showings of this group of prospects 13 years ago,
wa found much that was interesting. We therefore re-examined it at this time,
a prelimipary investigation by our essiatent being followed up by & personal

inspection.

Much of the old work examined back in 1913 is no longer accessiible, and no

new work sppears to have been carried out. At least we were not sble to diacover
anys e did however run across o ¢oupla of old prospect holes whieh we had
apparently missed in the thick brush in 1913, and which detracted somewhat from
the snecuragement Telt formerly bessuse they indiocsted in one case lack of depth

end in the other case lack of continulty of the ore-showings.

Our vressnt oonelusion is that this territory offers possibllities; but, =z

fur a2 can bs seen today, not in o large way. The desirabliity of further
prospecting is indiceted, but the comparstive inuccessibllity of the district
pust be taken into secount. It should particularjy be unoted that 12 to 13 milss
of ruther expemdive raiiroad construction would bs required to take the oree to
markot. Thorough prospeeting ihkerelore, to prove ﬁp a large tontage of ora,

would be a preliminary neocessiiy.



Today's showings, ss noted in the foregoing, do not Buggest the presence

of the large tonnages which the expense incident to development of trans-
portution would reguire., Further exploration shoud proceesd in two stajes;
Firet, enough additional surface work to indicate what chance there may be
of the exlstence of large tonnmges: pext, the testing out of those chances,
in case they appear to be favorable, by sub-surface exploration, as by
drilling. Favorable complstion of the first stage would only be indicative:

it eould not be eonslusive.

5. Brushy Ridgs snd Mare Mountein.

Here agein, as with grl:n»u]ﬁI 4 just deseribed, we were enecourage by our sxamina=
tion of 1813, and s0 ws revisited pnd re-examined the distriot.

Jur presant coneclusions ars exactly parallel with those jJjust axpressed with
reference to group 4, with the edditional notation that this group would
require soms seven milss more of expansive railrosd construction thahnwould
be required by group 4. In the matter of railircad, the two groups should
probably be considered =3 a unit, in the hope that the two Botsther might

prove up enough ore $0 warrsnt building sbout 20 miles of railrosad.

i

The present cumbined showings of the two groups do not offer eny assurance of
this last proving to ba the cese. They are both deserving of further study

howaver.



8. Piney Nountein, -

The lexd following the southeustern flenks of Little Finey and Finey
Mounteing is expossd on the roed from Beth Alum to Werm Springs end in

a oouple of old prospect holes, The showings sre of no cammercisl interest,

A CAMP
We have seen thet three of the six groups enumerated are discerded os of
no further isterest to this investigetion, The remsining three are worthy
of considerstion. (Iron Mountein, Chestnut Fidge, Brushy Mounteain)

At the outeet of this investigntion we were conironted with the problem of

how beat to expend the definitely limited sum of money appropristed for
exploration. Two possible courses were opemn to us:

(1) To spend the money in o very generel investigation

over the length snd bre-dth of the Survey, treeing the

leads and endesvoring to show up as mahy points

as possible where there might be = chence of finding orej

this msy be called the promoter's point of view,

(B8) To meleet one or more of the most promising lotale

ities nnd concentrate the expenditures there, with the view

of endeuvoring to loeate snd definitely prove up et least

one ore-body of sufficient dimensions to Justify en operationj

this we may cell the operctor's point of view.
Leargely influenced by the pust history of the Douthet Survey, which-has
alwesys been ome of "glittering possibilities" but no definite tangidble
assots since the ebandorment of Iron Mountoin mines, we selected the
second gourse as the more likely to return velue for money expended.

We may sdd thet this selection was mede in consultstion with yourselves,



e applied curselves therefore to » sslection of the localities upon which
to concentrate our expenditures. Obviously, these were the area represented

by the groups 2, 4 and 5 feseribed in the foregoing.

Of these three, sumber 2 (Iron Mountaln) geve the greatest promise, enéd wes by
ali odds the most mocessible. Yor thie last resson it might well be seid that
one ton of ore discorvered at No. £ would be worth at leest twc tons at either
4 or 5, So wg otarted our campeign by plenning to explore Ho. 2 thorcughtly,
hoping to reserve sufficient funds to carry explorations through the first state

at number 4 and 5. |

48 work progressed, it became evident that we aouid profitebly expand the entire
evailable Sum &t lo. £, Upon reporting this development of the situation, we

wore giver $0 understend thet Turther funds -ighit be requisitioned for surface
axplorations et 4 end O if considered highiy desirable. After comsultation with

you however, we mutually agreed that purely indicative work et 4 and 5 was not
sufficiently important to justify asking for more money, so we. devoted wll we had to

No. B, snd sueceeded in bringing our work there 4o e satisfaclory cogpletion.

The net result today 1s assreported cbove for mumbers 4 and 6, and es reported

in the next chapter for number 2.



IRON MOUNTAIN EXPLORATIONS

Iron Hountain was extensively mined & good meny years age by open cubs,
gnd was sbandoned with the practical exhaustion of the chegply avalleble
surface ores. The old cuts may be seen today, and although badly fallen
in, give evidence here and there of cre remasining in their bottoms. The
tram end railwey gredes, coumecting vith the Low Moor Iron Co's Dolly Amn
rail&ay grade, wnd thenes with the Covington furnece, are still in fair

condition.

VWis had here therelfore sbundance proofl of the exlstence of conditions
favorsble to the meking of Uriskany iron-ore doposits, in 2 position where

transportetion gould be rehabilitated at an remsonsble coat.

¥hat we had to Tind ocut wes whether or not any important mounts of ore

8311l remained in the ground,Zhsneath tho old open cuts or alsewhers,

Yor this pnrpose it wus necessery to smplpyddrills, It s0 ha pened that
the Low Moor Iron Co. wss shout to suspend 1ts operations, This made 1%
poseible for us to renf drills from the low Mooy Co. and to take over a
number of their employea who wera skilled in explorstory work of this

eharacter. lMore particulory we were able to securs the services of Mr.
E. B, Bu;'mll, mining engineed end geologiat for the Low Moor Co., and place.
Idm in charge of our Irep Mountein expler:tions. Not long before, Mr,

Burwell had completed an exaotly similar campalgn et the 0ld Rich Fateh

mines east of Low Mgor.



We had two precussion drills of the type customarily ised in exploring for
Oriskany ore, on a Koystone amd the other a Uyclonej topether with crews, tesms
etc. Y%e housed the mon in the cld Dolly Ann Cemp, We aleo hired eome extra

hands for pit and trench work.

" The explorations were stabted towurds the end of “overmber 1985, and coneluded
sbout the middle of February 1926. During this period we drilled 36 holes,
totalling £,040 feet; average depth per hole, 73 feet. Quile a little time was
necessarily lost in moving the drille about, but we wers fortunate in losing only
B vbr; few days on acocount of bad weather. Exeluding time lost for bad weathsr
and for long moves (but ineluding short moves), the Eeystone drili averagad over

26 feet daily and the Cyclons cver 85 feat) and entirely oreditsble showing.

The detailed driiling record, showing material passed through in esch hole, with

enalysis of core, 1s given -on the next page (blumprinf).

Simultensously we dug two dozen prospect holes and drifts, totelling 300 lineel
feet of excavation. Debailed racord of these 1s given on the page following the

drill record.



UTH.T 8

Yo, Naturs Extent Meterial

1 Drift st £1' olay end ore, 13' wash ore.

a dhat't 14 4' alay and ore, 10 wash cre.

3 Pit ar 3' foot wall clay end flint,

4 " g 8' foot well clay.

5 4 4 4' foot woll cluy end flint,

6 o 12 2" clay and ore, 10" wash ore,

7 Shaft 13¢ 18" ore.

Z-Out 9 6' ore, 3' foot wull ¢lay and flint,

8 Pit at 2' Oriskany sandstone.

9 % iae 11! hemging wall, 1" foot well,

10 " 4! 4" ore and flint.

il Bhaft 12¢ 128% henging wall,

X-Cut 6t 6" hanging wall,

12 Pit & 6' hanging well,
13 . 4t 4' foot wall elay.
Shoft in Cut 29 17 17" filled moteriel,

14 it 4! 1* clay end ore, 5' foot wall elay.

15 " 5t 2' olay end ore, 3' foot wall elay.

16 Drift 16° 16" barren vein material.

17 » g1 15" hanging well, 6' ore; stopped in ore,.
la " Bo1 38" rilled materiel, 17' m‘ stopped in ore.
19 b 177 8% f£iil materisl, 8" ore, 1' foot wall,
20 Fit 11t 11* ore, bLeottom on foot wall.

21 Winze 16 12" true thickuess of ore.
Pit in Out 10 gt 8' ore, togetier with ocut shows 13' ore.
Miscellmneous plts 6t 6" shale,



A1l this work, both drilling snd hand-work, is shown on Flate V.
mmuiuwwrht-v?umnudumnnn.

Exemining Plete ¥V, we see drill-holes 55 end 86 at the left-hand
end, not far from the Low Moor Iron Uo's boundary. This wes our
lest work; end waa done in the hope of pleking up the extension of
-mmmmwwmmmunw-@-m
Linewsy mine, It proved sbortive however, no ore beiug found,

I% is still possible of course that there may be some ore remaining
under Outs 1 mnd 3 up $he hill te the seuth,

We put down two drill-holes, Nos, 35 snd 54 behind Cub 10, These

also proved to be barren, slthough we had previously found 13 feek

of ore in e teat-pit just under the floor of Cut 10,

Drill-holes 1, B, and 4 found some rather leen ore behind Cuts 1l-12-13,
Hols 2 was barrens The possibilitice of this area are not exhausbed.

Drill-holes 29, 30, 31, snd 88 were put down to test cut thlil. We
dipping limb of the trough whieh eplits off fram the mein trough

as Iron Mountain is approschedy goint 5. We This work was berren of
results, but not conelusive, Hole 87, on the 5. E. dipping limb of
the enticline m splite off the trough just referred o, wng

likewise barron.

Further northesst, slong the N. W, dipping limb of the mein irough, |
we hed far better results, finding eontinucus evidenses of ore
from Cut 20 to drili-hole 21. Details of drill-hole lo¢stions and



reocords, with analysis for this area, are all showh on Flate VI,

The ore-body thus proved up st this end of the lron Mountain serritory

is as a matter of fact an important deposit of Urisksny irone-cre. From

Cut 20 to drill-hole 5 it is evidemced by the old cuts and by our new test
pitn, this territory not having been drillsd because of tie Aifficulty of
getting the drille to it. Roads for the drilis gould be buildl, bubt weuld
have besn costly., From drill-hcle J fto drill-hole 26 the ore is shown up in
drill-holes and test-pits. Within this stretech only two completed wholes,
nemely, Nos. 10 and 22, were berren or neerly soj and only one, Ho, 5, was
comparatively lean, All three of these holes encountered the ore horizon at
g9 dapth, end no doubt mark the limlte of its downwerd extension. All

other completed holsn ahow ore of rather better than the usual grade,

An astimate of tonnage, made as shown in detail on Flate VII, acocounts for
546,700 tone, with the probabilities not exhausted, pmrticulsry at the S.W.
end, This, lot us say, half-s-million tons ie all mbove drainage and could
therefers be mined without Loisting or pumping; apd; as already noted, is
better than the average grade of “riskany ore. The total distance %o
Covington furnace is roughly six miles, with old reilroad grades in existence

for the entite distanco,

It eppears therefors thst ihere exists at lomst cne ere deposit in
the iron Mountein territory of commereial size =nd groda; suffieiont

in itself to justify rehsbiiitation of mines end transportation



In eddition to this, there are other loemlities which deserve
further exploration. The possibilities of Irom Mountain ere
not exhsugted by this one feverable discovery.

We have outlines in some detsil in the foregolng peges the methods
anployed by us in earrying out your velusd commission to report on
the minersl resources of the Douth ¢t Surveys The results may be
briefly sumed up as follows:

The only minercl respurces of primsry importance are iron-ores.
Sand and limestone ore secondary,

. There are two classes of iron-ore, nmmely, Olinton snd Oriskuny,
The Clinton; slthough of prime importence in other distriets, is
" not found in workeble development in this pert of Virginie, The
reverse is trus of the Oriskany.

The Orisksny horizon is traceable for numr miles within the Douthat
Suryey. At only three plases however do the purface showings
suggest ore possibilities of commercisl intereat. Two of these
{groups 4 snd 5, see Flate IV} have been very inadequately explored
in the past, nnd are so remote from trensportation that large
tonneges would have o be put in sight to justify exploitation,

The third, No. 8 {Irou Mountein), wne the seenc of fommer rather
extensive mining operations and lies within sdx miles of & blest-



furnsce, with the old railvosd gredes still in feir condition, In dselding
upon our exploratory campeigm, ve were ehiefly influenced by the feeling
thet your present purpose could be served fay better by cme real immediate-
1y tangiblo sseet than by eny mmber of "glittering possibilities,”, Iren
Mountain offered a chence for the formey; wherens uny work dome om group 4
end 8 within the means ot hand could not scoofplish more than indicetive

' results, which might perchance offer the efoveseid “glittering poesidilities”
but could not posaibly resch a stage vhere exploitation would be Jjustifiod,

nm“ﬂmnmummm“mm
e ere glad to be able to report that we heve there put in sight an ere-body
uﬁ-mmm-tmmm-,ﬂmm
averoge grade, oll sbove dreinsge, end readily eocecsible, 7This does not oz
heust the Iron lountein possibilities for ore.

Beyond thia, we osll sttantion to the two aross designeted es groups 4 end B,
nmmely, Chestnu$ Iiidge - Brushy Mountein end Brushy Hidge - Hore Nountein,
where the Oriskauy iron-ore siowings descrve {urther explorttion et soms
future tine.

The Iren Hountain ore~fdeposit reported sbove is of » pize mnd chersctef which
warrants cstablishment of mining operetions with rehabilitstion of roilrosd
gredes, cte, In this connection &t is proper %@ point out howovey thet the commereisl

inportance of



Oriskany ore is after sll a looal matter. Thie ore ia st i1ts bhest not n
bigh=grade material, end cannot thersfore stand the oost of transportation

to distant points of consumption.

Reference to Flste I will show you the pessible locel consumers, namely, the
locel blast-furnaces. V¢ these, the Low dogr Ipen Co. 18 by fer the most
likely customer. It 18 in fact not too mueh %o say that the Iron Mountain

ore rfind is of resl importance to thes Low Moor Company.

Other loeal furnacea whieh are now out of blast, but which hLave been azctive
within the lsst five years are those at iron Cute {Allegheny Iron & Ore Co.),
Glen Wilton (Prineess Furnace Co.) and at Goshen (present owners unkmown).
The Allaghany Iron & Ure Co, elso owns e furnace st Duena Vistz in Rockbridge

C Duﬂt}' »

Somewhat further afield, but possibly customera, are the Turnsees of the
Yirginia Iron, Coal & Coke Co., with head ofrices at Roanoke, Va.; the West

End Furnece No. at Rosnoke; and the Russens Furnace nesr Lynchiurg, Va.

All of which is respectfully submitted.

WELD AND LIDDELL

Byt ©, M, Weld.

Hew Iﬂrk! N. X,
April 6%k, 1906
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& om_ on the Douthat Survey

REVIEY LUSIO

From the mass of detail whi'uh I have presented in the fore-
going pages, one point stands out cun:p:lcubualy, nemely the inade-
gquacy of the exploration so far aeccomplished on the Douthat Survey,
It is safe to: say that no single portion of this huge tract hes been
conclusively ﬁﬁlnrad, either positively or negatively, and one gets
a feeling of hopeless scattering of effort, Definite and final
conclusions regarding the mineral values of any portlon of the

tract are out nf the question.

At the same time ocertain more or less definite impressions
have resulted out of my brief survey of the property and these are
probably worth recording.

We have seen thet the property contains two classes of ore,
namely Clinton and Oriskany. The points where the former have
been opened up are Tar too remote from transportation for these ores
to be regarded as poaun#ing eny but egually remote value, aside
from any other gualifications they may or may not possess, I have
therefore omited these altogether from consideration in my study of
the property. ,

The Oriskany ores occupy well defined leads rumning practi-
cally the entire length of the property. For the purpose of study
it has been convenlent to group these into six divisions, the fir
and last of which, namely the Dry Run trough and the Bath Alum
Springs trough, I have not examined. The remaining four may br
reviewed as follows: ’

B. I have no change % muke in my former report on the

Mountsln trough, except perhaps to give somewhat m



ty, more particularly in those dlstricts which I have lettered D and
E and where there is some promise of open-cut ore. The results of
this further prospecting must determine vhether or not the necessary
railroad construction should then be undertaken and these further
points be opened up and equipped.

It will be seen that this plan of campalgn involves a suc-
cessive attack, taking up one point after another and not all simul-
tsnauualy, While one point is being worked, another :hay be explored.
The terms of lease should be based on this idea, allowing for a
moderate minimum royalty and a number of relatively short periods,
each carrying an option for the succeeding period, In‘thj.a way the
operator could go on or not according to the sucecess or fallure of
his search for further ore.

‘ Sueh a lolitz ny very possibly not appeal to the owners, but
it seems the only wise course for the lesses, unless or until the
owner has himself accomplished far more thorough and conclusive
exploration, In other words the property today iz quite m&équata-
1y explored. There are certain points upon 1t worthy of further
exploration. If the owmer will do this himself, well and good;
having done so, with success, he will be in a far stronzer position
to make @ lease than he is today. If however he places the onus
of further pruspuﬁting upon the lessee, he must recognize this
faet in the terms of his lease, The lessee in such case should "
demend: (1) a reasonable period for preliminary prospecting et
Iron Mountain, say not less than & monthej (2) a moderate minimum
royelty, based ont on the property as a whole but on the ai‘ ngle
portion of it which is immediately under operation; (3) a long
Y\ne \ease wrokes up inte short periods, upon the termination of

oy s oF shich the lesse mey be sbandoned with all rights for

D



it to the ore-showings on the North side of the divide be-
tween the Pounding 41l end the S, Fork of Smith Creeks,
There should be soms open-cut ores in this direction which
would be a valuable supplement to the underground ores
st1ll remaining under the old Iron Mountein cuts,

C. The Gap Mi, lead, while not conclusively explored s glves
very little promise of valuable bodies of n;rt.

D. In the Brushy Mt. - Chestnut Ridge territory, there is
promise d a _Qéad body of underground ore on the East side
of Chestout Alge, and of eonsidersble amounts of open-cut

: m along PO $lons of No Man's Ridge., On the whole this
territory een inadequately explored., Its approach
would mﬂ“ 2 to 13 miles of m:.nr construetion.
!. rhere are je gwd prospects, hut wholly inadequately ex=~
piored, fdp-n-mt ores in the Mare Mt. =~ Brushy Ridge
ver ﬂmﬂrhun ores would require some 7 miles of rail-
e ctel hnmd the Chestnut Ridge ores referred to
ander ®
1¢ the hu- of the Douthat Survey were under consideration
5 ﬁ.nmr a great deel more about it thm we do today

we show puld be set upon it which mnld/ruwnnhlr
pefore eny ¥

greo ITOM B .1t of view of lease, Sl preperty may be more

mehu‘le The first point of attack should unquestion-
mﬂ““ atain, but even here some time must be given for
evly °° ing before the expense of rehabilitation 1s under-
urthe® prospecting meets with success, an operation could
 gek®De o yountain, end during its continuance 113«3*@1:3

be ’ﬁ'ld be procesded with on other portions of the proper=
prof



4,

removal of equipment ete.

The above is of course suggested merely s an outline or
basis for namﬁuti.}m Heny @Mi_;ﬁabla variations or modi fications
" are conceivable. The main thing to keep in mind is that, while
giving promise, the property u as yet vertually unexplored.

Certain portions of the property carry very fine bodies of
 timber, This additionsl rnm would hz@p pay for the railways
'Mﬁnaw-tﬂ reach the ore. .
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Low lioor, Va. August 23, 1913
Mr. E, C, Means, Pres. & G. M,
Low Moor Iron Co. of Va.

Low Moor, Va, '

Uear 8ir:
I have made two visits to what is known as the Roaring Run Iron

Ure Property, on August 1lth, and 2lst.. both times under the ruldance of
Mr, ¢, B, Williams (Parr, Botetourt Co., Va.) who lives on the preperty in
the capaclty of asecnt and representative of the owner, Mr, Harry L, ﬁnrtnn
of New York. Mr, Willlams took me to seel.all such openings as had not
fallen in and where in his oplnion something of value and luportance could
be seen. ,

The property in question is situated in the N. W. part of Bote-
tourt Co., Va,, and comprises about 9500 acres, mostly wountains land. I
attaoh a map showlng 1ts poundaries together with other features of interest,
and 1ts position relative to thé Cralg Valley Branch of the C & U R, R.

While studying this property I have had before me u printed pam=
phlet purporting to be & report on its mineral and other values, prepared in
1911 by Willlam Russel Hinsdale, Consuliling Englneer, of New York., Mr,
Hinddale quotes & number of authors, both as to the Roaring hun and neigh-
boring properties, the latter with the purpose of showing that this tract
lies in the heart of an exceptionally rich lron country. He coneludes, over
his own name, that the property occntalns "more than 20 mlllion tons of ore"
immedistely available for mining” with a further probable 10,000,000 tons,
and unlimiﬁud possible tomnage. His figures for lmmedlately available ore
are based upon the results of 41 openings ani other exposures of Oriskany
and Clinton ore, all of :hiuﬁ ere serially nuubered and desecribed in detall
on pages 42 to 47 of his report.

In the following deseription of the several points seen by me,

I have used for the purpose of direct comparison iMr, Hinsdale's corres-



w2

l‘.
ponding serial numbers, My sketoh-map herewith attached is based upon lir,
Hinddale's map, but oonsidereble modified in certain respects, and glving

some added lnformation. I have furthermore omitted all but the, more im-

&
-

portant and slgnifioant openings, and have glven these the corresponding
Hinsdale Serial numbers, as in ay text. | |

Inspeotion of may map will show that there is one persistent lead
of the Orlskany ore~bearing horizon passing entirely through the property.
This is seen running along the S, E. side oi the Horten ridges, striking N, E.-
8. W. and aigping to the 5, E., snd is the same lead as that exposed at our
Fenwlek wagher., It may be traced contlinuously thence through the Oriskany,
Graos llen, Houring Run, Princess and other propertiss, all the way to Irom . .°
Gate and in fact beyond. Upon it are situated the Longdade Co's "Circle" and
the Princess Co's "Wilton" and Callie” mines, these mines being approximately
2} to 4 mliles N, B. from the Roaring Run N, &, property line.

- I have cbserved this lead at four polnts whithin the Roaring Run
tract, Two of these points namely where it orosses Cole's Run and again
where it orosses thé turnplike North of Rnar;ng Run, have not been opened up,
and the surface ;huwinga gre not encouragelng. At the other two polnts are
the openings deseribed below,

# 7+ This opening 1s situated just 8. W. of the old Roaring Run
charcoal furnace, at tgp point ﬁﬁi&aﬂ » op my map. “insdale describes this
as an "old furnace tunnel reppened in ore, 400! with imeline 60', all in ore,
veln 25" thiek"; and oredlts the territory thus desoribed with an estimated
tonnage of 6,000,000, I entered thn'nlﬂ tunnel, whilch has within recent years
been reopened, for a distance of & eouple of hundred feet and found 1t to
intercept the top of scme old work said to monneot by a 60' ineline with an
old shaft to the 8, L,, through which ore was raised for use in the charcoal

wurnace, The veln dips 5, E. at ebout 30 c‘egrees from the horizontal. I can
not say what the old work below the tunnel~level revealed, but in the tunnel
the vein was thin and ﬁmﬂy, showing® flint hninﬂz nearly to the hanging-well

sandstone., The same conditlon appears at the tunnel portal, where the vein
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may be inspeoted by daylight.- The ore on the dump is for the most part lean.
I should give little if any credit to this showing,

- #12, At this polnt, indicated by the same number on my map,
Hinsdale reports a 60' tunnel showling 37' of Oriskany ore; and credits
this together with two other openings, one on either side (namely Nos. 13
and 14) with £,500,000 tons. The three cpenings cover a siretch of lead
approximately 2000' in length. Nos. 13 and 1k, at both of which 25' of
Oriskany ore is reported to exist, were asald to be fallen in and I dld not
visit them, At #12, I found the following conditions. At the end of a
erooked adit tunnel which 1s chlefly In sand is 55' cross-cut, bearing
N 40 deprees V, At the S. E. end of this -latter is about 10' of clay~
slate dipping to the 5., E., Underlying the slate are seen & couple of
narrow bands of sandstone, with c¢lay betweem. The balance of the ecross-
cut is in loose lean sandy ore with at one point s considerable pocket of
clay coming down from the roof. It 1s apparent that the clay-slate hanglng-

“well nowhere rises far mbove the roof and at the one point asctually rolls
down into it, No rflint was encountered, the N, W. face beling in loose
sand with a little lean ore, In short thls oross-cut never got far away
from the hanging, did not anywhere revesal the foot, and coftained nothing
but loose very lean ore scaltered through sand., The ore on the dump is
lean. From what I saw at #12 I see no ground for crediting this portion
of the lead with any tonnage.

There are four other openlngs given 1n Hinedale's table as on
this lead, all of which were reported to me by Mr. Willlams as fallen in
and not worth visiting. I take 1t that he took me everywhere to the best
showings, ln fact he admitted as much to me. Hlnsdale credits this froﬁf
lead with a totml of over 10,000,000 tons of Oriskany ore. My impression
on the other hand 1s strongly adverse to the exlstence of any real values

“in this lead., At least no values have as yet been proved.
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At the spame time we may admit that there are considerable
portions lnadeguately explored or not explored at all. This last 1s
true of that part of the property lying N. E. of Roaring Run ané there-
fore nearest to the longdale and Princess Mines, and 1t is still
possible that values may lie in this direction if nowhere else.

Two more leads of Oriskany ore are seen, lying *. W, of the
Horton ridges, wlith converging dips, formings in fact a trough. This
trourh 18 perhaps 1000' across where it enters the property from the
8. W., but narrows towards the N, E. and finally outs out altogether
a little to the M. E. of Crawford's Run. It is interestins to note
that the ¥N. ¥W. limb of this trough 1ls the lead upon which are situated
the Llgnite and Fenwick lMines.

Hinsdale deseribes a total of 13 openlings on the two 1limbs
of thls trough. I travelled lts entlre length but was taken to only
three numbered openings, while observipg several unnumbered ones and
at the same time the general surface conditions.

Two of the numbered openlnzs which I sew were on the 5. W.
end of the £. E. llmb, on what is called Horton Mountain Junlor.

Here Hinsdale has recorded e total of 8 openings, showing an average
thickness of ovef 20' of Oriskany ore, and gliving a total tonnage
estimate of 1,720,000, liy observatlions follow:

I visited Mos. 39 and LO (see map). Hinsdale has reversed these
two numbers in his report. Correcting this error, Hinsdele has for
#4L0 and 80' tunnel showing 4LO' of Oriskany ore. I found here a true
crogs-cut tunnel sterting in basel Orlskany send, passing for 35' through
flint, eand thence through LO' (Horizontal measurement) of rather sillceons
“ore striking I 30 desrees E. a&and dipping N. W. at LO-L5 degrees. The

tunnel heading is in rather rieh ocap-rock. The true thlokness, that
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is normal to the dip, of the LO' of ore-material is 27*'., This is on the
whole not bad-looking stuff; I should judze the ore on the dump would
run a little under LO% Fe.

At #39, which is not 100' up the hill from #4LO, I found an
open cut somewhat fellen in, which Hinsdale reporté as 40' long and
showing LO' of Oriskany ore. As this cut is direcply across the top
of the #40 cross-cut tunnel the two records are really duplicates.
Here ugain the material laid out on the dump wes rather good silliceons
ore.

These two, pguiely Hos. 39 and L0, are the best openings on
Horton Mounﬁain Junior according to Hinsdale's report, and were all
that Mr, Willlams conat@ered worth showing me. Hlnsdale's other six
openings average a reported thickness of 16', This ie undoubtedly
iorizontal measurement as I found suoh messurenents to be the rule
wherever I was able to check them up. Applyine therefore the same
angle of dip es I found to exist at Mo. 40, the true averare thick-
ness for these six openinss would be 11°'.

I conclude that along Horton Mountaln Junior there is a
vein of fair Oriskany ore with an average thickness of 16 to 15 feet,
dipping at 4O to 45 desrees towards the N, W. I have no sufficlent
data on whieh to base an estimate of tonnage, but jud-e that there
might be a hundred thousand tons or more of thls ore, only & small
proportion of which could be taken hy open-cut. I fear that Hinsdale's
estimate of 1-~3/4 million tone is to be set down as manifestly absurd.

The Horton Mountain Junior ore is rather the most acceszlble
on the property, and this faet in conjunection with the present not
«ltogether unfavorable showing makes it the most worthy of further
exploration. Sueh exploration would be absolutely essential before

any expense for railroad approach bhe uncertaken,.
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The remaining opening whioh I was shown on the trough of
Oriskeny ore was situsted approximately at the polint marked #41 on my
map, Here Hinsdale reports a 60 feet out showing 13' of Driskany.ora,
estimated to offer 120,000 tons. I found a true eross-cut trench, re-
veallng ecap-rock, ore, and flint, &all with a gentle dip to the &. E,
The ore at this point 1s for the most parf excellent, Its horlzontal
messurment as seen in the trench 1ls indeed approximately 13', but its
true thickness ls between L and 5 feet. No estimate of tonnage what-
gsoever may properly be based on A single lsolated surface exposure

sﬁoh as this.

Hinsdale's report shows two more RGOS on the M. W, limb,
with 5 and &€ feet of ore respectively and likewlse two more on the 5. E.
1imb, each with 17' of ore, His total estimate of tonnage for both
sideé of the trough, Ineluding Horton lMountain Junior, 1s a little over
3,000,000, In my opimion, aside from a probable considerable tonnage
on Horton Mountain Junilor, the openlngs so fer made warrant nottonnage
estimetes. While being shown only three of Minsdale's numbered open-
ings, I did piek up several unnumbered points where work had been

done, with results sometimes atortive, at otlier thimes negative. At
least one opening was positive in its evidence showing the absancesof
ore.I will not say that openings of this latter sort have been suppreass-
ed, but naturally they are not consplcuously brqught forward, either in
Hinsdale'=s report or to the notice of a visitor sueh as I.

In general my inpressions of the ore posslbllities of this

trough are not altogether unfaverable. I belleve some nore prospect-
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ing might Justlfiadbly be undertaken at the 5. V. end both on Horton
Mountain Junior and in the territory adjecent to ##41. Towards the M. E.
there is abundant cap-rock float st e number of points and in some cases
conditions are susch as to suggest the possible existance of some shovel-
cut ore. The work done so far has not met with much encouragement, but
it is lergely inconeclusive and should probably be supplemented by some
better placed and more eoncluslve exploratory work, In the meanwhile
there 1s no foundation ror any estimated of tonnage, At three points
sbortive attempts were made to put down drill-holes with a shot-drill,
I was told that esch attempt failed upon reaching the Oriskany top
sandstone horizon. |

We now turn to'the Clinton ore, The Clinton leads naturally
approximately parallel the Criskany leads. I have not attempted to
trace them on my map, only showing the approximate location of points
'reporteﬁ by linsdale.

I visited only one polnt where Clinton ore was to be seen, This
ig Hinsdale's #8, being near the Northern end: of the Horton Ridge, and
at the N, E, end of the Clinton trough; its dip 1s locally ecceuntrie
however, being very gently towards the N. E. Hinsdale says of this
point: "bed of Clinton ore averaging 10' thiok covering more than 35
acres (38 pits); 1,680,000 tens.” There is indeed an abundant show~
ing of Clinton red-shale ore. Its gentle dip cmuses it to be more
or less conformably with the surface, thereby covering an extensive
area with float., I wae able at no polnt however, to check up the re-
ported thickness of 10'. In an o0ld cut from whieh ore had been
dug for the charooal furnace, the ore appsaredhto be muech thinner than
this though badly covered up., The pits had all fallen in.

I may say that I am skeptical about the thickness and elso

about the quality of this ore. It has the usual appearance of Clinton
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red-shale ore and may possibly run LO% Fe., but it i1s my opinion that
it will certalnly not average any higher. Mo conelusion however may
be reached recarding the commerciel value of this deposit until 1%
had been further prospected and falrly sampled.

Hinsdele records two more localitlies in the genersl neilghbor-
hood of /8 with 10' of Clinton ore end a jolnt tonnage of 170,000. .

I did not see these.

In faet I gaw no other exposurce of Clinton ore. I am told
thét there is no fossll ore on the property, the Clinton belng all
red-shale. There are three openlinge and exposures reported ms on the
H. W. limb of the trough, showing Clinton ore 15' thleck and offering a
Jjoint tonnage of 5,210,000; also three openings on the 8. E., limb,
offering jolntly 430,000 tons of 5' Clinton ore. Only one opening 1is
reported on the 2, E. slde of the Horton Ridge, #29, with 70,000 tous of
" Clinton ore.

Without further exploration and a very thoroush samplliug of
these Clinton red-shale ore exposures, it is lmposslble to form an
opinion as to thelr real commercial ve ue. Even without such furthér
exploration however Hinsdasle's estimates of tonnage are very open to
questlion. The length of the trough for which he glves an "lmmedlately
-avalleble™ tonnage of neerly 7.5 millions 1ls approximately 10,000 feet.
A rough ealculation shows that to arrive at such an estimate we have
to assume a depth of not less than 500" on the slope for a continuous
ore body 20,000 feet long (both limbs of the trousgh) and with an average
thinkness of 10'. Or the same depth nust be as uMadlto account for
his eatimﬁte of 5 million tons of ore on the N, W. limb alone,
taking the averase thlckness throughout as 157,

I have serlous doub} from what I‘have seen of this Clinton

red-shale vein elsewhere lu thie part of Virginla, of the exlstence
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of 15 or even 5' of ore of good cormercial value for more then
“wyery limited distances. Under the oiroumstances I can okly say that
whilewhile considering Hinsdale's estimates totally unfounded, 1t 1s
possible that bodies of Clinton red-shale ore exist on this property which
would be worthy of exploration, particularly in conneation with the
more promising Oriskany cres. PMurther exploration and thorough'annpl-
ing oan alone deternine thils question.

I was taken to see two points from which Clinton ore is report-
ed, but which in both oases provnd_tn something else.

Nos. 9 and 10 are close together and are on a pocket of bLrown
ore in the Devonian Bhala. Hinudain ﬁraﬂits these openings with 280,
000 tons., The should be dlsregarded altogether,

At #16, ¥insdele reports a "shaft LO' deep intersected by a
tunnel dfiven fron the surface 60' showing vein 15' thick of Oriakeny
ore"™ and ocredite this showing with 3,000,000 tons. Williams, with
more reascn, olaims that this is Clinton ore and has asked me to
change Hinsdale's report mccordingly. As a matter of faet this is a
brown ore Jeposited along a fault In the Clinton sandstone. The
fault bears M. 15 degrees V and is filled with gauge and two to four
feet of good brown ore. IHinsdele's estimate of tonnage 1s, not to put
too fine a polnt upon. 1t, absurd. No estinate of tonnage is warranted
by the present developments,

I have now reviewed all the more important minerel showinga nﬁ
the Roaring Run property either seen by me or reported by Mr. Hinsdale
and others. My conclusions may be briefly summarized as follows:

(1} The presistent lead of nriakané ore following the S, E.
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foot-hille of the Horton ridges 18, as far as explored today, worthless:
but there are portions stil]l unexplored or inadequately explored which
‘uhay be worthy of more attentlion. Hinadalé attributes over 10,000,000
tons to this lead,

(2} The trough of Oriaskanr ore behind the Horton ridege is credite
ed by Hinsdale wit! over 3,000,000 tms. In my opinion present ﬁavelopmants'
warrant no estimate cf tonnage, but further exploration may well be under-
taken at its €., W. end. AL the same time the N, E. end should not be
_overlooked az there may be some shiovel-cut ore in that direction, although‘
exploratlions to date have not heen encouragling.

(3) ﬁinsdale's'estimate of 7.5 million tons of Clinton ore may
rightly be treﬁtad with skepticism., There is no true fossil ore on
the property, the Clinton being all red-shale, of rather doubtful
quality, while at the sane time oocuring in unguestionably conspicuous
lounts, No value osn be placed on this ore until further exploration
and thorough sampling has proved it to be available, |

(h} The 3,000,000 tons estimate for prospect #10 is wholly un-
warranted, although the fault-veln existing at that point is probably
worth further investigation in conjunction with the other ores on the
property.

In brief, the Roaring Run tract has in my opinion been
grogsly over-rated. There are nevertheless some poinis whieh hold
out & certain degrec of promlsge and may properly be further lavestigated.
In the meanwhile no definlte value can be placed upon the property,

but I may esay that on the whole 1t seems rather less deserving of

attention than the average property in this part of Virginia,

- All of whioh 18 respectfully submitted.

(Slzned)
c . LI. ?ﬁsld
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B, C. Means, Esq., Pres,.,
Low Feor Iren Co. of V.,
Low licor,
Va,
Dear 3ir:
I visited the Longdale iron mines on Sept. 13th,
accompanied by kr, Arthur Bird and Mr, George Nebtileton,
Vie were very oourteously recelved by Mr, Fimstone and were
taken through the underground workings. The following note
is based on information gathered during the visit.

The ore is Oriskany, The hanging well where seen
was in every case shale and 1ts derivative glay; the foot
wall was the usual flint, I saw no sandstone or eap=rock,
the ore being a high grade limonite frequently massive, its
socle gangue being eclay, The absence of sand should make
it possible to turn out & product running 46 to 48% in iron.
I have no analyses indieating what other impurities the ore
carries, but understand that the phosphorus runs well up
round 0,8%,

We visited two mines, known as the slope and the
shaft, The former lies toc the north-sast of the latter,
on the game lead, with a barren zone between, The vein
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dips %o the south-east. The two lenses on which these two
mines are situated are sald o have yielded 1j miliion
tons of ore,

Except at these two polnts Mr, Firmstone informs
me that very little ore has been found on the Longdale
property. A couple of small pookets have been worked out
and abandoned. It eppears to be Mr, Firmstone's convietion,
after thorough examination, that the ore still remaining in
the property is wholly represented by that now laft 1In the
shaft and alope mines,

Our attention weas wholly devoted to the two mines
and we visited each in turn, Mr. Flrmetone kindly loaned
me traeings of the mine maps, blueprinta of which I attach
herewith. The tracings have been returned. The first
blueprint represents the shaft mine and the second, the slope.
They are not intented to show the entire workings but only
those portions blocked out and as yet not robbed., TIn short
they are akeleton maps, prepared ghlefly for the purpose of
estimating the developed ore still remaining in the grounde-
that 1s the ™ore in sight©,

The Longzdule Company's estimate of "ore in sight®,
based on these maps, is 500,000 tons,. I learn thet this
figure was arrived at by multiplylng the square feet of ors-
bed, taken on the plane of the veln, by un essumed average
thicknesa of 15 feet, and dividing by 18, this last figure
representing the oubie feet in the ground whioch 1% is
assumed wiil turn out one ton of washed ore, The square

feet of ore-bed measured up must therefore have been
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500000

I have made a careful study of the mine maps
and arrive at a total figure of 426,210 asquare feet of
ore-bed, I gained the impression from what I saw, that
15 feet average thiekness is too great. In the cbsence
of any proofs or actual measurements in this direction
“therefore I prefer to assume an average bthiockness of 10
feet, As for the yield, I fall to see how 1B cuble fesd
in the ground can be made to produce one ton of washed
ore, allowing for wastage in mining and washing, I have
usually considered that one cuble yard in the ground will
produce a ton of washed ore, but ln the present cese, owing to
the massive character of the ore I am willlng to asasume that
20 cubie feet will sufflice, My estimate for "ore in sight”

is therefore
480,210 = A0
- 315,105 tons
20

gay 200,000 tona, or two=flftha of the Longdale Company's
eatimate., I believe I have made sufficlently clear why
I cannat agree with their flgure.

I show the rough details of my ecaloulation on
the blueprints, by whiech you will see that I ur-dit.tht
Shaft mine with 55,000 tons and the Siope mine with 146,000

tonsg,
1t is highly probable that there is still undeveloped

ore helow the bettom ear-levels of doth mines. In both cases,
however, it appears that the lenses are wedging out in depth.
1 have indieated thie preobable cendition on the map of the
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Shaft mine, Taking this fact into gconsideration, I estimate
that it Tfairly safe to scount on a further 65,000 tons of ore
below the bottom of the Shaft mine, and perhaps 38,000 tons
below the Slope mine, These further tonnages can readily
be reached by sinking the shaft or extending the sleope in

the twe cases, respectively.

The mines are in reasonably good condition throughout.
It has been an unfortunate practive to drive the development
work on the hanging wall side se that the drifts are generally
partly in slete and ¢lay, and often wholly so, a condition of
affairs particularly hard on the timber, The driftsare
gtanding fairly well to date but much of the timber will
probably have to be renewed later, The mines make comparatively
little water. The squipment, top and bottom, appears in good
ghape and well eared for. Drilling capaeity is not very ample,
I should say that an output of 250 to 300 tons crude ore per
day for the twe mines together ought %o be maintained without
difficulty, The work would be ehiefly robbing, with some
development below the present bottom car levels,

There is a dangerous broken ¢liff or ledge over-
hanging the Shaft mine, Further caving through robbing may
brins this down but as far as I could see no machinery or
plant would lie in the line of a fall exeept the narrow gaugs
railways.

The propersy is said to earry large supplles of
mine timbers, tie timber and other small stuff,

About 4 miles of narrow gauge railway conneet the



mines with the washer, This I did not have time %o visit
but was told that 1t comprises 4 pairs of steel logs with
screens, plcking table and spitzlutte for the sand;
all said to be in good condition, whiech I am inelined to
believe after seeing how well kept up everything else has
been, ineluding the railways. The capacity of the washer
should be 200 tons weshed ore per day and possibly more.

About & miles of narrow gauge railway, well laid
and in good condition, comnect the washer with the O, & 0.
Ry. ot Longdale Sta, If ore were to be shipped out, trestles
and bins would have to be built for the purpose, aas all
equipment of this sort today is arranged for incoming ore
and coke, sinee the furnaces were located elose by the
washer,

\ A limestone quarry, about 2 miles below the washer,

is said to have yielded rather dirty stone,

I conclude with a brief review of the above.

¥o ore is elaimed for the Longdale property execept
that left blocked out and ready to be robbed in the two
mines, I estimate the guantity to be 200,000 tons, with e
possible further 100,000 tons not developed, The mines are
in good condition and equipment apparently good throuchout.
The ore is high-grade with no sand or eap-rock. The hanging-
wall is shale and elay, and the gangue is clays. A 46 to 48%
produet should be obtaineds The washer is reported good for
200 to 250 tons, I see no reason why an output of 150 tons
washed ore daily should not be quickly reached and readily
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maintained, The washer lies about 4 miles below the mines
and the O.& 0, Jjunotion about & mlles below the washer, all
narrow gauge raillway., Motive power and rolling stoek are
apparently ample and in good eondition. 1If ore were to
be shipped out, trestles and bins would have %o be con-
structed at the C. & 0, Junetion, namely: Longdale Station,

An annuel output of 40,000 tons should be perfectly
possible with very little new equipment, This would give
the mines a 5 years 1life based on "ore in sight"; possibly
two %0 three years lansi; if new developments succeed, 1
do not believe the ore should gost over $2.76 into C. & 0.
cars including a 25¢ royalty or depreciation charge. On the
basis of this eharge and taking only the "ore in slght" the
mines may be regarded as worth §$60,000,*

I am
Very truly yours,

Ce M. Weld

* T give no eredit for equipment as I consider that this will
have 1ittle wvalue when the mines are exhauasted,
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REPORT ON LONCDALE IRON MINES,

e B e S —

- According to your instruotions Messrs. D, A. Kerr,
Pe H, Mellulty and ¥, U, Mumbert visited Lonsdale, our purpose bee
ing to examine and report on the mines; equipment, eto,, with a
view to possidble opersation ‘w‘mur companys Upon our arrival at
Longdale Furnace on October 7th, we were cordially greeted by
¥re Wy Firmstone, President of the Longdale Irom Cos, Who offered
us every facllity for our inspection of the property. Below you
will find a reyiew of the dctalls which follow,.

Y REVIEW,

Reviewing and condensing this report it appears thet
before actusl mining csn start, considerable timbering snd cleap-
ing up will be necessary in both mines, namely, the shaft and the
tunnel,

FIRST.~The car levels must be retimbereds This mey require six
weck's time and may cost 32290,00, ¥hen the oar levels are in good
order, the robding roome, (all of which have caved and there are no work
ing faces open) will have to be openeds This work must be done oeu=
tiously: Some ore will be taken while opening up the rooms, The time
required and amount and value of the ore extrasted from the robbing
roomg oan only be determined es the work progresses. Ye should not
expect to get an output of 3000 tons par month before five months
after the oar levels are retimbered. |

Other costs prnlhd.mrr to actual extraction of ore will
be; raising tracks and oconstructing a tipple at Longdale station,
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suitable for unloading from narrow gege cars to standard gage
cars, This will cost about $1200,00. Also ten mules will be nec=-

essary., These will cost 32250,00.

The totel costs preliminary to actual mining will therefore
be about §5740,00.

No new machlnery or equipment will be neecessary., No diffi-
oulty is expeoted on account of water. TVentilation for the mines is
well provided for, Timber may be secured on the property, The nume-
ber of houses 1s sufflelent. All property 1s 1n good condition.

The ore 1s Oriskany, generally massive and fairly hard, of
good quality, apnd should average 45% Fe., Silica in the ore should be
low begause of the absence in the hanging of the usual Orisksny sand-
stone, clay and shale foFm the hanging walls in these mines., The foot
wall is the usual flint,

An estimate of nrﬁ in sight shows 59,000 tons for the shaft
"and 165,000 tons for the slope, The tntﬁl tonnage in sight is there-
fore 224,000, This tonnage may possibly be added to by development
below the present ear levels., Assuming an output of 3,000 tons per
month from both mines, a 1ife of four years may be expected for the
shaft, and seven years for the slope. At the end of four years, it
will be necessary for the slope to alone maintain the output.

The cost sheets boiled down, show'that, mining 3,000 tons per
month, the ore should be delivered at Low Moor, extlusive of royalty
and gentral offioe charges, at a cost of not more than 2,195 per ton.
Ada 25¢ raraitr and this becomes 32,445 per ton.

The total cost dulivufad to Low Moor for all the ore is
$526 ,846,50, The value of 45% Fe. .ﬂra we placed at $2.,75 per ton,
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000 (tons) x 2,75 - m total value of
Cost dtlld to Low loor e ' lﬁ t??g;fﬁ ﬂithu::1 e
; m{;aut royalty.
Tons  Royalty
224,000 x 25¢ - | ,tutnl royalty.
- "33, margin with £5¢ royalty.
Average cost per ton - 33,552
Inoluding royalty of 206¢ - 2,602
(Value per ton) (Coat per ton)
ﬂ'n - !.m - l4,84 ﬂmiﬂ per ton.
with 25¢ royalty.
Coat per ton

32,75 - sa.aan = 39,8¢ margin per ton without royalty.

The narrow pgage rallwny is in very good condltion.

There are but few zfutten ties. Ample ﬁra'rhi.on for maintenance 1is
allowed in the cost sheets,

'~ The washer with the exoeption of some few inexpensive ree-
| pairs, pipe connections, ete., is resdy fTor operating. 1Its oca=-
pacity, 250 tons per day, is adequate,

Searolty of labor caused tﬁa nines to olose down, We
iura told that at present there are plenty of men in the 1ininij§
who are anxious for works About 100 men would be needed,

: As n final word, I would say that the only diffioulty
which might arise to interfere with your company's operating the
mines profitably would be the searoity of labor.

DETAILS.
GENERAL INFORMATION:

e visited two mines kmown as "Shaft" and "Tunnel",.
both mines were closed down in 1911, 1-3/4 million tons of ore are
sald to have been extracted, The "Shaft" and the "Tunnel” lie close
tozether, They are reached by e narrow gage railway which extends
from Longdale Statlion to the mines, n distance of some twelve miles,
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Both mines open up lens shaped veins of Oriskany Ore, The veins dip
to the south-east, that of the shaft standing at a higher angle
than the plope veln, Appearances indicate that both velns are pinoh-
ing out rapildly below the ocar levels.

THE ORT, |

The ore itself is generally massive and fairly hard, Ve
were told that it is easily drilled, In the past, very little soft
ore was ensountered, The hanging wall is shale often altered tq elay.
The foot wall 1s flint, The velns are notably free from sand, the
gangue being olay. The absence of the usunl Oriskany sandstone is
especially noticeable and very favorahle for a low siliclous ore.
Mr. Pirmstone states the ore has averaged et the furnance, 454 Fe,,
and 158 silloa. One-elighth of this belng lump, and seven-eighths
vaghed ore. An average of 68,7% of orude ore was reccyered from
the washer, :

Samples of the orude ore were taken by Mr, P, He MoNulty.
Thege were analyzed by Mrs T J. lck. Loocation and results are

as glven below,

Semples not yet eanalyzed. Will supply later.



COVINGTON, VA.j Oct. 21, 1913
ANALYSES DRIED ORE:
LONGDALE ORES.
. | Insol. Te. Fhos. Mang,
Fen Tunnel 16,00 49,72 .63 .58

Store Level Slope 24.14 44,13 +58 odl
Bottom Car Level 12,66 51,39 «88 «59
Shaft 40 Level 4,80 58.24 «51 39
120 Level Slope 7.99 58446 - 59 43
0. * . 11,59 50,40 1,03 4,15
1o " . 1,60  58.46 1,37 «50
Shaft 60 Level 18,78 48,16 .60 .39
Shaft 80 Level 35,44 30,42 35 39
70 Level Slope 5.04 58.24 1,10 ,iﬁ
Shaft 20 Level 38,62 EB.BE 16 «20
Slope Bottom Car Level (Centre) 3,80 56,69 1,00 +39
Slope Bottom Car Level

(upper end) 2.80 56,00 .66 1.40
Slope Bottom Car Level :

(nearest end)  BB.78 40,76 L4 2,48
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G EOTINATE.
Referrins to the report of Mr, C. M, ¥Weld on Lonpdale

I note that his ootimete of ore in sidlit is 200,000 tons, vherens,
" Mre H, Pipptono's estimate 1s 500,000 tons, !Mr. Pipetone uses
lﬁmuoﬂnofmintmmmwaﬂuumtm of vashod ore.

mmwmm In ny estimate I use 20 cudlc feet
as I believe this to be oloser to the notuanl footage than 15 ouble
feets Also, I essume on averase thickness of ore of 12 feot as
against Mre Veld's 10 foet and Mr, Fimstone's 15 feet, I think a
-ﬁ:im“&mrmutoom iy figures for arca are
taken from the blue ? '__c_ntwwmm*n.r-m

HE IN SIGAT - SHAFT MINE

0 tons

/mm

mzﬂmmnmww
e r ey BeNtmiek
: mnnm-mm.
{Area) (Thickness)

« 184,360 tons
,-f"—'? ! :
{cuvse feet per tom)
say- 184,000 *

" Allow for waste in minfnz and loan spose
f,.ﬂ{-iml

000 lf/-; 165 tmmml
m’ :ﬂ'- m:ﬂ*

m'mmmmmm

Shaft = EMW
R
Indiontions in both minos susgest possibilities for more
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rnhiwﬂpm‘wmm Thie oan only be proved up by
underground prospectings ‘Mre Weld's report pives flsures for this
posaible ore and I em willin: to let tiem stend for what thoy ere
worthe.

TH: QUNDITIONS,

The oondition of the mines is such that it will require
some time for retimbering amd cleaning up before we could expoot to
extract any ore, At the shaft mine, the ghaft 15 in pood condition
and ready for imedliste holsting, * AWElic) slops-atse, the slove is
in good condition and ready for holsting, The car lovels in both
mines are in poor condition, m.-:m-nuﬁ-amum-
ble retimbering and cleaning up before ore can be takens. Also in
neither mine are there any robbing rooms vhioh are safe to work,
The robbing rooms have all bdeen allowed to cave, Tho ear lovels amd
other openings in the mineos with the exeeption of tho robbing roonms
mumamtwmuMMMrﬂrnm.mmmum It
ummamumnmmnmmmmm
will be noceasary before the oar levels are in a safc eonditien. In
meny placos the oar lovels are driven in the hanging. This makes the
muutmmmmtmtmh*ummwwmy
and shale to swell when once opened to air, iven vhen retimbering is
done .most oarefully, this kind of ground is llable to run in defore
the old timber ean be replmced by the new, Six weeks to retimber the
oar level i1s our ‘bost prognostieatlions

Regarding the opening of the rooms,; wo must guess nt the

cﬁMMﬁmm on the time required to pot
an output, The ore hao broken mmm:uammmmu

ootisiderable heanging intimately nhnd with the ores It 1z very probae
ble that in some places the mixture of the hanging with the ore has
B
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‘rendered the ore commeroially unworkable. The true existing condi-
tions of the rooms can not be Judged until a certain amount of oleaning
up and timbering has been done.

OUTPUT.

We place the time neeessary to get the robbing rooms in
condition for operation on.the basis of 3,000 tons per month washe
od ore at five months additional to the pix weeks required for retime
bering the car levels. Of course some ore will be won as the opening
up of rooms 1s oarried alongs Thies amount is indefinite: we should
get at least

mm-rmuurﬂrrbm‘uwrkmthamu

1000 . gecond " "

1m w L] " m L] " 1L L L

m ] " ] rm L " " " L

m " L] o ﬂ.!'th " ] " L] L]
MINE WATER

The shaft mine earrles very 1little water. Pumping one and
one=half hours in 24 is sufflolent.

The slope mine has considerable more water than the shaft.
We were told that pumping from three to four hours in 24 hours is
neocessary. The pumping system in both mines 1ls the same. An air
1ift is generally used. A steam pump is provided for emergency and
is run once a week to test 1ts condition.

 VENTILATION

Natural ventilation is said to be ample, Both mines are
provided with fans, These were running at the time of our visit
and the air wae good, After the rooms are opened the air may not be
80 good as it was at the time of our vislt; we should expect some
difference but this should not be serious enough to greatly Iinter-



fere with operation.
SYSTEM OF MINING,

The system of mining followed is lons wall retresting, with
top~slioing and ocaving. The ore 1s top sliced in slleces of 10 feet,
shoveled into vheel=barrows and dumped inte chutes comnected with the
oar level, Oars nre charged from the chutes and hauled by mule to the
bottom of the ghaft or in the slope to the bottom of the slope, Im
the shaft the ¢ars are hoisted in the oage to the tipple vhere they
‘are duaped on to flat lylng grizszlies with two inoh cpenings, The
.Mp;ﬂ.a men rake the ore over on the griszzlies and sort out the
waste whioh is thrown into a separate chute for loading into cars,
m thrus from the grizzlies are loaded into oars for washing. Any
evers are shipped direet to the furnsece, Large pleces are broken up
by hammer, The same method of handling 1s aleo used at the slope ex=
eept that the ecars are hauled by oable up the slope. An attempt is
made to sort the gangue and hanging wall (whieh often falls after a
shot) rm the ore underground.

Drilling, shootinz, timbering and 1m1n.g was all done by
the company. DMr, Firmstone tells me that contraoting was tried, but
wae abandoned because miners avolded diffioult places, conslderable
ore was left in the ground, and more waste than was negessary oame to
the surface, -In the event of your company operating these mines, we
could try leading by eontract, all other work on company time.

MINES, MACHINERY AND BQUIPMENT 2
Bach mine has it own power house, Hach power house has

two bollers, two compressors and one holsting engine. Only one boller
is kept in fire. There is also one fan at each mine.



There are twelve Sullivan 26 U, M. drills, 2 inch eylinders,
4-1/2" strokes These would be ample for some time to come, The some
pressors have no diffieulty in supplying air for the drills,

There are 40 mine oarss These are of wood, and dumping,

24 inoh gages The oars are very high for hand loadlings They are
sultable for ohute loading end as most of the ore 1s loaded in this
manner they should give no groat drawbsok to the output: The mine
rails are about 16 pounds per yards

All machinery and equipment 1s in good working order.

THE WASHER.

The washer is a simple affair. There are four pairs of
steel logs, four slzing trommels, 3/16 inoh holes, four sizing
sereens, 20 M, and one apitzlutte, The wmeher has a oapapity of
~ about 250 tuu'm gre per ten hour days As the washer has beem
idle for two or more years 1t ls not unlikely thnt some smill repuirs
will be found necessarys When operated by the Longdale Company, 1%
was run by eleetrieity furnished from the furnsce plants Your company
would operate by steam; there being amply bholler power. Water for the
wagher has alwaye been abundant. I% rluwu_ by gravity Trom a flume
whioh taps a steam some distance above the waghers The flume is in
good repalr,

FLOW SHEET OF LONGDALE WASHER MINE,



RAILWAY AND EqQUIPMENT

The railway is 36 inoh gage. Thore is about twelve miles
of tramokage to keep upe The distence from the mines to the washer
is about four miles. From the washer to the Longdale station 1s
about elght miles, The rails are 35 pounds to the yard, Ties used
are 6" x 8" face, 5 feet longs Mr. Firmstone walues the ties at 26
cente cach along side railway, The rallway is in good cenditlon snd
is being kept ups There appeared to be but fow rotten ties, Ome long
bridge over Cowpasture river has to be kept up. This is now in good
repalr,

The present arrangement of tracks at Longdale station 1s
not suitable for unloading ore fram the narrow gage cars to the
Cs & Oy oars, There is a lons trostle whieh provides for the une
loading from the C, & O, cars to the narrow gage oars. To Teverse
the process of loading st this trestle would be more expensive than
to raise the narrow gage traoks along the main line where the stande
ard gage tragks run parallel, and vhere the iron wms transferred
from the narrow gage oare to the G, & U, oare, At present the nare
row gage tracks are two feet higher than the stendard gage tracks,
hwlufwmummmmwmmmﬁ
0. & 0, oars, will require = vertieal height of twenty-four feet
rail to rail. m-mnmmmmmmthamm
twenty=two feet. MHr&lum#mhfunllm-armtm

and them 400 feet on a l-1/4% grade. !-mumiummakh;;
{utu-ul is 1in baRk olose Wlﬂvﬁuabnimtafnimflﬂ.%
“means-a 3% grade, 300 feet of £ill, The balance 700 feoet, will be

raised by trestling, Timber for this trestling may be secured
from the present trestle, which is 1100 feet long and maxi»um height
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26 feet. 400 feet of the presemt trestle would be sufficlent for ine
coming eoal or other supplies, For ocost of this change ses under "Costs."

ROLLING STOCK = NARROW GAGE

The rolling stoeck is eerteinly ample. There are six narrow
gage locomotivess Three of these are mpubia of hsuling 50 tons of
ore, and three can haul 175 tons of ore to the wesher and 120 tons
from the washer to the Longfmle station, Four of these locomotives
are ready for immediste use, The other two need slight repairs.

Eighty«five jimmies, § to € tons capacity, side dump,

V shaped bottom, are said to be in pgood condition,

Forty ooke oars, capdoity ten toms, ere avallabdle to haul
ore from the washer to Longdale station.

Algo thers are 38 flat ears,

MACHINE SHOP.

The machine shop 1s loseted at the furnaces, It was Tun
by steam furnished from the furnaces, There ims a portable boller
which could be used to furnish power for the machine shop. The
Longdale Company did practiecslly all its own repalring: We 4id not
visit the machine shop but were told thet 1t 1z well equipped And
ready for uses

TIMEER

Mr. Pirmatone states that the Langdnle Iron Company's prop=
erty which has 23,000 sereé has an sbupdance of mine timber, tles, ete.
At the elope mine there is a saw-mill whioch is in good condition. It
was installed primarily for squaring up mine timder. I understand
it was used but little for this purpose.



WMMWMMG hmled thelr mtinhron
company times They kept four mules for timber haullng, Your com=
pany oould probably arrange to contraet for necessary mine and other
timbers |

LABOR, ETC,

The mines closed dowm iﬂ 1”-1 because of the soarcity of labors
1t was found impossible %o keep up ﬂ output suffiecient for the
Longdale Company's furnaces. '-!'lwﬂ'lﬂ two furnaces, both built of
brick, The furnaces are located tr the washer. Thelr capecities
are sald to be BOmi 6Q toms. Mog of the labor employed at Longe
dale came from Rookbrldge Countys 115 present stetionary and loco=-
motive engineers are avallable 95}' property. Also there are a
fow minerss Wr. Robinmson, foremafor the Longdale Company, and now
in charge of keeping up the mtmqinrnmd us that there were plenty
of men in Rookbridge County and &te visinity who would be glad bf"
work. The Rookbridge County 1“!:1501!1! the Longdale Company's
propertye

" go weep up an output 0P,000 tons per year, 1t requires
70 underground men, and 13 Mﬂﬂ This does not include locow
notive men, say four, = OF meﬂm, of sixe

The total number of Mﬂquirad is sbout 100

r day for common labor, to 2,00



HOUSES
Housea are suffielent and in good conditlon. Rente are
at the rate of §1.,00 per room per month,
At the mines there are as follows}

G-Ermhounl
12 « 3 "
14 =4 " »
1«8 " had
Ta«g " hod
1. w8 " " (Sup'ts House)
1l = 4 shant
12 - £ shantles
: 1 - Commissary
At the famaa there are 42 hmu
Atwmmnm 6
Leaanlomn-x lg :
COSTs

Raislng narrow gege traock, :
300 mﬁing on 3% grade

ggg kg 1 ta 70, Wommuso.uu
stle o !.n.l.?ﬁ 4
nooked down and erected al |
8 Tﬁfﬁl - 1200,00 1200,
S8ix mmles needed for the mines
Four mules for hauling timber 2250/00 2880,
Ten mlu at 295,00
Retimber car levels in both mines
auuokﬂrtwmmnhm: 4 ki
One superintendent 6@ . p.r
Ten timbermen «50 15,00 "
Two Foremen @ 52,00 C . S
Four Tipplemen © $1,40 5560 " "
One Loocomotive Engineer @ O ARTEE
One i Fireman @& 1,50 : "
ﬂgin_ m;ul m% & ) 2.00 - :
S8ix mine es @
Total 1&'& e

~Ll8=
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36 days.€¢ 39,90 $1456.40

- 4 Firemen 42 days G 2,00 336,00
1 Stabdle man @ 1.36

120 Tons coal @ 2,50

200 sets timber & B80¢

Total expense before any ore 1s won 5739,10

Say 5740,00
lst month 24 month's 34 month'® 4th month's 5th monthkt After Sth
after retim- mining mining mining mining rmonth
bering oar
levels
Mines Per ton, Per ton Por ton Per ton Per ton
Salaries »80 «125 «084 +083 0042 «03
Labor 3.91 1.96 1,04 1,40 1¢°? »90
Explosives «20 +20 «20 20 . «20 «20
Fuel 50 425 .19 .135 .10 .09
BﬂPPlilu «15 «18 wi2 «10 08 «07
Timber %30 +18 «18 w12 «12 -
inesering .01 «01 «01 «01 «01 «01
N.G.R.R, e « 38 . =298 ‘cz?‘ «10 1l
Tm !j‘B : ia‘ ‘ilg -12 -GB sﬂﬁ
Anslyses «+01 01 +01 «01 «01 ’ +01
mes Expe «056 «03 «03 «01 «01 01
Telephone 401 .01 .01 +01 +01 01
. Developnent ,g% ,&p ,%ﬂ
Total #375577 5:‘53:: - . s sl
WASHING :
Lﬂbor 18 «09 «08 «07 «00 "~ +0B
mpﬁl.l #ﬂl pOl 101 nul iﬂl su]-
gﬂ#llr ' 201 01 «01 +01 +01 «01
epairs "ﬂga_ —s08 201 — i gﬂ% 201
Tﬂtﬂl - 0.18 vlﬂ !11 +10 in .03
Total Cost 0.040  B.080 3,07 70 " .
Del*d IM. 6,685 3,78 341985 2.827 2,185 1,905
Output tons 500 1000 1500 2000 3000 4000

18t us see what the totel cost to win all theé ore will be
based on an output of 3000 tons per month, each mine furnishing one-
half the total output after the mines are in good order. 224,000 tons

to be mined.
> Qosts delivered to Low Moor,
SHAFT
One=half preliminary costs 2870,00

~ld=
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| &y

@ 6,585 = 1648.,25
e 500 W0 @ 878 = 1680200
1750 " @ a‘%:g % 2396, 25
000 " @ 2,897 - 2827, 00
Cost 16t 2500 tons = TEET 80
NOTE

When the ore is nearly worked out there is liable to
be a reduetion in output on account of there belng fewer robe
bing rooms, I assume at this stege the ore will cost $5,00
per ton and that 204 of the total ore in sight will be mined
under these conditions,

Cost of lst
2500 tons.
59,000 tong x 20% - 11,800 tons
Say - 12,000 * 11,5699,50

“,m @ B.195 - 9?,5“;5“ E:g;;’!g

Total cost of 59,000 tons del'd L, Moor 145,277
Royalty @ ES¢

59,000 x 25 - ﬁg,sgg
Total oost including royalty. M
Value of 45% Fe ore = 02,75 |

59,000 © 32,75 ~ —A62.280
Marein 223

SLOPE MINE

311,599.50

' Soe note under shaft - say 10% instead of 20%
Tons
165,000 x * 16,500 tone
718,500 @ afha N i 49 ,500,00
- 146,000 @ 2,195 -
Total ’ .
165,000 @ 25¢ royslt, —41,850,00
> Potal cost = 222, 819,50
165,000 @ 32,75 453,750
Margin : 30,930,50



The 1ife of mine 18 estimated at about peven vears.
| Respeetfully submitted,

(girned) P. U, Humbert
Oct. 14, 1913,

v Means/ 1 «y President
'rgmzmlqm %

Low Moor, Vas



REPORT ON THE PRINCESS FURNACE COMPANY

AND THE LONGDALE IRON COMPANY

C. M. Weld

Low Moor, Va.

Nov. 22, 1911
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« l{'#lr Moans, iaq., Fres.
- Low Moor Irom Co. of Va.

Low Moor, Va.

On Nov. 7th, 1911, I visited the mines of the Princess
Farnace Co. at Glen ¥ilton. I wae hospitably received by Mr, Curtis Clay-
pooké, . Nemager, who peveonslly eonducted me through the mines, in eompany
with Mr, Noyes, Supt. end Mr. Pillard, Mine Foremon. I bog to submit the
following netes of my visit. '

Mar

The accompanying map shows the two tracts of land owned by
the Irincess rurnace Company, together with the adjacent tract of the Longdale
lron Co. 1 have sketohed in with probably feir acouwrancy the Beveral mine workinzs

¢ and tummels, IZlevations, dimemsione, eto. have all been taken from the ‘rincess
Furnace Co's. mape, which were pleced at my disposal.
SECLOGY,

A single hlt of Oriskany mensures pasees through the twe tructs
from North Hasts to South Yest, dlpping st verying sngles to the South lest. Ita
total length within the Company's lande is roughly 7280°'. Of this distance about
2800" or roughly 386 has bveen found to be mineralized to a commercial extent and
has been worked, The balsnce, I underst nd, has sither been prospected and found
worthless, or elme offers no surface indieations, such as to lesd to prospecting.

_ The ore, beinz the usual type of Oriskany brown iron ore, occurs
in thres sepsrate lonses, acgregating the 2800 in length desoribed svove, The
foot wall is the usual flint, or at times = clay with scant flint., The hangng
wall may be slate or clay; sandstone or csp rockj or else, as Seen at sevaral

L
Ta
-

pointa on the lower levels, limestome. In one mine (the ¥ilton) limestonehas
been found completely snclosed by the iron ore, forming "horses” in the vein.

The Clinton messures, om:Pying the fossil vein, must ocowr



fa.

higher up on the flanks of Rish Pateh WH, puaralleling the Oriskany measures,
The fossil are has however not been worked, nor has it so far ss I dmow been dis-
coverad within these lands in a workable eondition.
THE MINES

The three leanses referred to above have each been worked, both
on the orop and underground. The three sets of workings are known from North Zast
to South West sucesssively ne {1} = the Callie Mine 2nd Ineline; (2) the Callie
Mine lst Incline; and (3) the Wiltom Mine, The first two are on the Callie Furnace
tract and closely adjacent, being separzted by only a eouple of hundred fest of
barren ground. The last, namely the Wilton Mine, is on the Princess Furnsce Traet,
.I's NortheEastern extremity is 2300" distant frol the South<Festern extremity
of the Cellle lst Incline. This intervening streteh is so far as known barren.
To the south west, the Wilton extends to the Longdale boundary and hes in fact
been worked across the boundary, the lens being eontinuous with the ore body on
which ip situsted the Longdale Co's Cirele Mine.

I shall proceed to deseribe each mine in turn, taking them in
the order given above.
The Callie Mine #nd, Incline

The bottom enr level of this mine is open today light st both
ends, opening dirsctly to the surface on the crop of the vein, at the North Hast
End, and conmecting with a cross cut tunnel, at the South Yest Z:d. Its elevation
is given s 1444', The old opem cut erop workings were about 260* vertieally above.
A blogk of ore of the following dimemsiocns is still left sbove the car level, wait-
ing to be robbed. The rigures have been taken from the Frincess Furnace Co's maps
and only roughly checked by me. The great width of the ore on certain levels 1ia

dus %o a flst roll, mecompanied by a slight overthrust fault.
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- Subio Feet

Zajgnt Fiash  Length
Car level - 24' level 24 28 550 536,000
24 " 4@y ® 29 - 280 et
Bt 2 24 45 200 174,000
(AR | A 13 40 540 1764800
B4' " -8 ° 14 30 360 1614200
96 " =log' " 18 15 180 52,400

Total Cubie Foet 1,188,300

At 87 ocubie feet of ore in the ground to produce ome ton of woshed ore, we have in
this block 44,000 tons of ore, of which 15 to 25% has been removed by the development
worke It will probably be fair to estimate 35,000 tons of ore in sight for this mine.

The ore lens on the bottom our level was 600 long. It is ime
possible to say how mueh deeper this ore may go. If a hundred feet, with an aversge
width of 15 and maintaining its present lemgth of 600! then there will be n further
35,333 tons or say 30,000 tons of washed ore availsbtle. If more than 100" there will
be correspondingly more ore; Aif lesa, the alove figure will be exceasive. Again,
the lens may expand or contract in length, In any event snew eross cut tunnel of
eonsiderable length or else a sheft, would be required to reach any further ore
discovered bemeaththe present bottom enr level.

. I beliove it fair and s«Te to estimate n prébable tomnage of 25,000

under this mine, with further possible tonnages,
The Callie Mine 1ot Ineline

The elevation of the loweat car level in this mine is given mne
1494' or BO* higher than that of the Uallie Znd Incline. I% 15 approached by a cross
cut tumnnel of a;proximately 250' in lemgth. The old erop workings were 175' vertieally
| higher up: Following are the dimensions of the block of ore lelt above the ear level,

As verore/ 1 teke :lsr figures from the Princess Company®s mape, having only roughly

checked these persenally, they ere probably to te regarded ss reliable.
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Helght fiidth Length | Cubie Feet
Car lovel = %4' level 24 10 900 | 216.000
24 . > B = iz 10 730 87.600
56; " = 4 " 12 10 250 301000
| e - 66“ " iz 10 isc . 21,600
o v = upwards 1z 10 120 15.600
Total cublc fest 370,800

At 27 cubic feet of ore in the ground to produceone ton of washed ore, we have in this
block 15,733 tons, of which 15 to 25% has been removed by development work, I consider
that we may safely estimnie that there are not lesss then 10000 tona of ore in sight.

. Ap regards the existance of ore below the car level, we are nﬁnrrantad with
the sume uncertainties as with the 2nd Incline “allie Mine, with the exceptiom that
‘pere we find s new eross cut tunnel driven to the veln st a depth of 144' vertically
below, This tunnel was nesrly 500' long. Where it cut the vein, ore was found, tut
in no great thickness, bvedng badly confused with sandstone and limestene. The veing
would appear iln fact to have heen distrubed at this polint by a crumpling movekent,
though not sotualiy faulted. It was not driven on in e ther direction, nor am I satisfied
‘ihnt the true foot was encountered hefore work wam stopped.

The ore lenas on the bottom ear level waas 900" long., If we assume that 1t will

contimme with an averaze width of 10' and maintain the same length downto the new cross-cut
level, them we have a block of ore containing (900 x 10 x 144) § 27 = 48,000 tens, It .

would be untenable to regard this as ore In sl szht., Ve may falYly say howevar that there

are 40,000 to 50,000 tcns of probable ore at this point.
Under the circumsiances I shoulid not e=are to eredit this mine wilth any probable

ore below the new cross cut tununel. “hore sre of course further tomnages of possible ore

“however in this direction.



The Filton Mine

The "Wilton" or "Big Bin"™ tunnel, with a length of about 1800' outs the
ore lens at an elevation of 1200%,

The upper or "shop® tunnel is 121' above this, while the old erop workings
were 480" higher up. |

There is a bloeck of ore left above the lowest esr level of the following
dimensions, Again I have taken my figures from the Princess Murnace Company's maps.

Hoight Width  Lemgth Cuble Feet

Big Bin Tunnel-lst Level 12 7 800 50,400
1st Lovel End 12 14 400 67,3200
Znd “ sra 28 15 400 150,000
ma 4th " 25 14 340 119,000
4th " Bth * 25 14 280 98,000
Sth * sth " 2 10 200 504000
6sh " %0 20 8 170 £0.400
%h * 8th 18 4 195 9005
8th. "  Shop Tumnel 18 4 96 64480
Shop Tumnel Upwards 1z 4 0 1980
Total Cubie Feet 572,405

A% 27 cuble fest of ore in the ground to produce one ton of washed ore, we have
2,200 tons of ore in this bBloek, or 17,000 sons after deducting s fair allowance
for ore removed in development work. This is ore in sight.

It ie again imposaible to say how much ore may be counted on below
the bottom levol. Down to 60" above the Big Bin Tunnel level the ore lens was 1200°
longs PBelow that point, it eontraoted rapidly om the South West end so that on the
Big Bin Level 1t wan only 800" lomg. Should it continue downwerdas for a hundred
foét maintaining this length of 800’ end s width of 10' there would be a further

30,000 tons, Under the ocircumstonces I do not believe we should reckon on more
than 20,000 tons of probatie ore, with of course further tomnuges of pessible ore.
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The probable ore would require either a new and very long eross cut tunnel
or else n shaft,
Ore Fetimates Review
We have seen that the following tonnages are offered by the three mines
under discussion,.

Gallie Mine, Znd Ineline ¥6,000 tons £6,000 tons
Callie Mine lst Ineline 10,000 45,000
Wilton ¥ine

\ - O 000 tons

The ore in sight ls blocked out and reudy to teke. Of the probable ore, one half
would require new cross ¢ut tunnels or elss shafts.

1 have omitted any reference to possible ore in the above table sinse
it is out of the guestion to place any exact figure on this, We may however, gain
a general idea of what the ultimate possibilities might be, If we nssume for the
moment that the entire 7000' more or less of Oriskeny measures crossing this
Company's land carry m 10' ore bed from shtout the averamge level to which I have
reckoned the probable ore, dowm to the level of the James River, we shall arrive
at the figure of approximntely 500,000 tonss It 18 conceiveble though improbsble,
thist the ore mey have formed even below the James River Level. On the other hand,
it is extremoly unlikely that with further depth, the Oriskany noasures will be
found mineralized to a mni:ll extont for their entire length, when down to the
present levels they have been so mineralized for om'y about 35% of their length.
Assuning that those measures will be found in depth, to earry workable cre bodies
for 20§ of their length, we caleulete s sosaible tonnage of 125,000,

I think 1t probably fair to say that'there may be 150,000 to 200,000 of
Uriskeny ore or the Princess Company's lands, beyond the gre-in-sight and probable
ors, whieh I have included in the sbove table. I have shown thet the ultimnte
possidbilities could not exceed 500,000 tons. I frankiy admit however, snd should
wish %o hsve it so understood, that these laot flgures sre mere guess work,
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A1l this  ossible ore would rejuire veryllong croés cut tunnels or shufte.
1 do not know whether there 18 any workable Olimton ore on this property
or not, X underdtand none hes bean discovered.
 OPERATING CONDITIONS

The usual loesl methods were employed in - ining the :;n. Tha three
‘mines Jointly produced from 2500 to 3000 tons waphed ore per month. I do not
balleve much better than this could ho done withoutd further extensive development
of the probable ore. The mines are in feir ahape.

The crude ore was brought down over e narrow gouge reilrosd in 10 ton
ears to the washer, situated near the furnace on the C, & 0, Hailroad. The equip-
ment appears to be in reasonsbly good condition. Compressor snd rock drills are
on hand,. |

I did not have time to visit the washer. I am told that this is of the
simplest type, including only MeClenshan Stcne Steel Loge and I believe sand screens
and pieking balt.

Juality of the ore

My inaspeection of the ore in the nlnes would lesad me to suspect 1itas
quality to be of inrerioz; grode. Mr, Claypoole informed me that =hen running all
local ores, a furnsce yield of 42% cculd be meintained. lore refined washing
methods might possibly better this by one or two units. It was apparent to me
however that the ore in the ground is not as free from sand s our Dolly Amn or
Fenwick Ores. 1 ghould olnsn. it about with the Rich Fateh Ores,

REVIEN

The Princess Furnsee Co's three mines offer todey epproximetely/2,000
tons of ora in sight end 90,000 of probeble ore. There ere & further possible
oouple of hundred thousand tons with ultimste possibilities of 500,000. This
last I consider an sxtremely unlikely figure. It merely represents what there is
room for should the entire meusures contaln workable ores down to the James Rivar

lavel,
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n-mma blocked out and ready to ve taken,
Half the probable ore and all the possible ore would require new
eross ocut tuunels or shafts,

The above is all Oriskany ore, 8o far as I know, no
workatle Clinton ore has as yet been discowered on the nroperty
though the measures cross it.

In quality, the Princess Company's Oriskeny ore may
be classed as medldm grade, glving furnace yields, so it 1s
elaimed, of 4L2%, More refining washing proceases might raise it
one ar two polnts.

The equipment 18 present =nd in fair copdition for an
oupput of perhaps 3000 to 3500 tons monthly, The three nines
Jointly have been produeing from 2500 to 3000 tons. They are idle

today.
All of whioh 1s reapeotfully submitted.

G, K, Weld

Low loor Va.
Nov, 22, 19A2"



REPORT ON THE CIRCLE MINE
OF THE LONGDALE IRON CO.

GLEN WILTON, VA.

C. M, Weld
LW m. Tﬂ-’l

Nov. 7th,~ Feb, 5, 1912
1911



B, C, Means, Esqg,, Pres.,
Low Hoor Iron Company of Va.
Low licor, Va.
Dear Sir:

On Nov. 7th, 1911, I visited the mines of the Princess Furnace
Company at Glen Wilton. I took the samé ocoaslon to examine briefly
the adjacent "Clirele™ mine belonging to the Longdale Iron Company,

Mr, Frank Mitchell, mine foreman, showed me over this mine. Un-
fortunately I hed very little time and was therefore able to do no
more than go through the Car-levels, %

Attached %o my report on the Princess Furnace Company's mines
is a map whieh ineludes the Longdale Iron Buupun&'n Circle mine traect,
The position of the mine may be seen on that map.

GEOGOGY

The Cirele mine 1= on the same Oriskany lead which traverses the
Princess Furnace Compeny's lands, striking N.E, to 8.W, and dipping
about 40° to the S.E. at this point, The ore lems 1s continuous with
that of the Wilton mine adjacent to the North eset, and has been worked
for 750' southwestward from the boundary on the upper or No.l car-level.
Beyond that point no ore has been found, but it has not héan proved that

there is none, PFrom the south-west breast on the No.l Car-level, whieh
is barren, to the southern ﬂunnﬂarr of the property, on the strike of
the vein, is approximately 1500', An interesting feature of this mine
is the appearance of limestone at several points along the bottom level.
East of the junotion of the No, 2 tunnel with thls ear level two bodles
of limestone, each about B to 10 feet thieck, were cut through end the
ore encountered once more on the further side, At the south-west end,

the breast was stopped 1n limestone after outtins through about 3 feet
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of this material, No.attempt was made in any case to pasa around the
limestone, @0 that it 1s not known today whether this simply ococurs
as "horses" within the ore or whether 1t ococcuples the entire vein; nor
is it known what its vertieal extension may be, Examination of the
contact surfaces between the limestone and ore convinced me that the
former exists as residual unohanged masses within the ore horizon. It
is of course highly probable that with greater depth the limestone nasses
will become more and more abundant within the ore horizon, t11l the
ore gives way to limestone althgether, at a depth where the replacement
effects of mineral-bearing surface waters have no longer been operative.
What that depth may be 18 mere guese work; 1t would of eourse vary
loeally with differing loeal conditlons, But the presence of the lime=
stone 1s strongly susgestive that the mine is beginning to aprroach
the depth ﬁhara ore may no-longer be hoped for.

I may note that limestone "horses™ were found at some of the
lower levels in the Wilton mine.

Tunnel No. £ enocountered the veln at a point slichtly in

" front of or geologieally speaking above ite proper poasition as proe-

jeeted downwards from the upper levels, This is no doubt due to a
slisht over thrust fault, lying somewhere hetween the two car levels,

So little development has been made in this bloek of ground that the
position of this fault has not been uncovered, but lts exlstence should

inerease rather than decrease the gquantity of avallable ore. .
I am not aware of any Clinton ore having been dlscovered on

the Longdale Iron Co.'s tract, At best there could not be much of 1t.



The upper or Nos 1 oar level is epproached by a oross out
tunnel about 450" in length: This ear level is 750" long and its

elevation is given as 144B8' above sea level, For 410" south westward
from the northern boundary the ore has been robbed down to the 24"
level., Higher blocks of ore are standing above the balance of the
distance,s I estimate the ore left above No. 1 car level to be as

follows:

| Lenath Slope Helght  Angle Thickness  Cuble Feat
180 213 10 383 ,400
55 180 10 99,000
25 147 10 6,750
30 110 _ 10 33,000
50 P 10 36,500

410 36 10
Total Cubde Post —55.280—
At 27 ous fts 1In the ground to yleld ﬁne ton of washed ore
this would represent 27,270 tﬁns, from which we should deduoct say 15§
for ore removed in development, leaving a net 23,180 tons of washed ore
uhu1u_thn No. 1 car level,

I take my figures from an ideal seotion prepared for the
Longdale Iron Company. I see by this seetion that the Company's estimate

for the sam& block of ground is 60,000 tons. Thls would appear to have
been arrived at by assuming an average thiaknasa'nr 12" and taking 15
ous ft., in the ground to yleld a ton of ore. The last Tigure I consider
untenable. The ore is good, better I should say than that seen in

the Wilton and Callie mines and more massive, but 1%t is still full

of olayey and sandy spots and losses both in minings and washing are
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bound to be heavy.

Whn estimeting the ore in the Longdale Compeny's mines at
Longdale, I sonceded a redustion in ny oustomary flrure of 27 to 20
ecu, ft. in the ground to produece cme ton of washed ore, ms the Lonz-
dale minea present an unusually clean and massive ore., In the present
case however, it is my convietlon that the figure 27 should be used
to arrive at a safe estimate.

The No, 2 cross ocut tunnel is roughly 1280' long and at an
elevation of 1358, or 90' vertically below No, 1. The No, 2 car-level
has been driven North Eastward to the Company's boundary and south
westward to limestone, I do not consider however that the latfer
necessarily nuau off the ore, ﬁu two belts of limestone were passed
through going to the North-east and ore was found again beyond. The
total length is 5871,

A 24" level has been driven above the No. 2 ear-level for
1ts entlre length and about 48' beyond it to the south-west. This lat-
ter 41d not encounter the limestone whioh stopped the ocar heading.
These two levels mre on what I have deseribed as the front or upper bed
of ore, the reduplication being due to a thrust-feult, In estimating
the ore I shall treat it as lying in o single bed throughout and we
shall thus be on the safe side. The faulting could not have inorease
ed the avallable tonnage to any conaiderable extent eand on the other
hand will posslbly inuruas@ the lossgses in mining due to eomplieation
of the vein. '

A single slope conneets the two car levels; otherwlse practlical-

1y no rﬁrthar work has been done in this bloek of ground., I estimate 1t
to contain the followlng tonnage.

587! long X 150* slope height x 10' av'ge. thlckness 880,500

160 " x150* " m  x 19t w "x1/2 120,000
Total cudle feet P

-
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The last is the trlangular block ineluded in 2 line drawn
from the No. 1 S.W. hhndlng to the No, 2 S.W. heading. Dividing by
27 and deducting nnriloﬁ for ore removed by development, we arrive
at a total tonnage of washed ore of 33,300.

Here apgain I have taken my figures from the Longdale
Company's section. The latter's estimate for this bloek is 80,000
tons, It i= apparent that this was reached by assuming an average
thickness of 121 and taking 15 cu. ft, to the ton of washed ore, as
before. |

Below the No. 2 oar level a &mall amount of ore has been
blocked out by the extension across the boundary of the Wilton Mine
"Shop Tunnel™ car-level, The slope height of this bleck 1s &0
and its length 240%; with an average thiokness of 10' and 27 Cu., ft.
to the.ton of washed ore, I find this blogk to contaln 5333 tons.

All the above may be termed "ore in sight". What may be
hoped ?ar in the unexplored ground to the south-west of the present
levels or bemneath them is of eourse whelly uncertain. I find an
estimate glven on the Longdale Company's section of 68,000 tons below
Nos 2 oar level down to the level of the -Wilten Mine, Blg Bin Tunnel,
We must keep in mind two facts nowever hgaring upon such an estimate:
(1) The Wilten Mine was barren at the boundary from 60' above the Big
Bin Tunnel level downwards; (2) The limestone present in the vein on
the No. 8 level (deseribed on a previous papge) givea us a hint that we
are approaching the downward limit of the ore,

The No., 2 level 1s 158' vertically above the barren S, W.
eni of the Wilton Mine Big Bin Tunnel level, 98" of this l1ies above the
lowest point where ore was found at the boundary from the Wilton side.

" Since the average dip of the veln would appear to be 3?“50', the 98' would

L]
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& Trepresent a slope height of 160‘1-‘ In estimating the "probable ore”
I propose to reckon with this ﬁlﬂpﬁ helght for m dimstance of 200"
8,W, from the boundary and tharﬁﬁ#tabwith less penerous ﬁi?tanuas below
the Hb; 2 Tunnel, Turther I shall inelude 60 verticsl feet below
the triangular bloek lying botween the S.W. extensions of Tunnels Nos.
1 and 2 included in the "ore in sipght". 'Since the 8.W, breast of No,
1 Tunnel 1s barren, I 8o not propese to reckon on any "probable" ore
'‘8,W, of that point, My results follow:
. 200" long x 180" slope height x 19" thiok - 320,000 eu, ft.

100 " xasev v, w5 400 120,000 " *
| nuloe R N " x 10" 212,600 " "
b LN B - " x 10*

- A Or say 30,000 tons of "probable” ore., The greater part of
this ore would require a new and very long cross-out tunnel or else a
shaft} or else could best perhaps be taken out through the Wilton Mine
Big Bin Tunnel.

When we attempt to estimate the "possible” ore on this
property we enter the realms of pure guess work, I ealeulate roughly
that the ultimate possibilities, on the assumptions that the lead
is mineralized throughout 1ts length and down to a depth equal to the
James River level, would be approximately 500,000 tons after deducting
the ground already worked or included in my estimates for "ore in sight"
and "probable™ ore. Both my assumptions would cr'nnursa be untenable,
It is probably fair to say however that there may be a couple of
hundred thousand tons of ore further tham that inocluded in the other

& figures.

REVIEW

There is a single Orliskany ore lead traversing the Cirele
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( ¥ine property, in a N, E. to 3. W, direction and dipping about 40°
%o the S, E, Its lensth within the property is 2850', This lead has
been worked and developed throush two long oeross out tuhnall sltuated
near the North Eastern boundary of the property, The ore lens thus
approached 18 econtinuous with that of the Wilton Mine immediately to ',
the N, E. and has been driven on for 750' South-westward from the
boundary, where it pineches out on the upper or No, 1 Tumnnel level.
The lower or No, 2 Tunnnl has not been driven so far to the 8, W, and
has stopped temporarily in limestone. Very little work has been done
between Nos, 1 and 2 tumnels, '
I estimate the ore still avallable from thle property

as Tollowa:

"Ore in Sight"
- Above No, 1 Tunnel level 23,180 tons
Between No. 1 and 2 tunnels 33,300
Between No. 2 and the Wilton Mine encroachment _5,335
Total "ore in sight" 61,613 tons
"Possible" ore 750,000

"PFrobable" ore, say 200,000 tons

Or say, 60,000 tons "ore in slight"; 30,000 tons "probable" ore; and
200,000 tons "possible" ore., With the exception of 55,000 tons of the
"ore in sight" the greater part of thls ore will require new cross=-cut
tunnels or else shafts, or else maybe approached through the Wilton Mine
of the PFrincess Furnace.Co,

OPERATION

=g The oirele mine has been idle since early Spring of 1911. At

that time the monthly output amounted to about 1500 tons., The orude
ore as brought out through the No. 1 and No, 2 Tunnels, was let dowm
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over a gravity plane, to the Frincess Furnace Co.'s narrow gauce
raliveys Frok §m$ peint 1% wis hiuled from the Longdale Company by
the Princess h}:ﬁau Cos at the following charges per ton of washed
product,

6 ¢ ggt transportation
10 ¢ for washing
i ﬁ:&gﬁﬁ ::: Pr pﬁﬂ Goe s
Total ~ 19 ¢ per ton of washed ore. 0. & 0, cars took the washed
ore from the Frinesss Washer to Lonsdale.

Respectfully submitted
{signed) €. M, Weld
Low Moor, Va.
Feb, 5, 1912,

Thie report was long dui&im in preparations All figures
apply to the date of examination. The =ines hﬂ recently been

started up sgain,



0. Mo Weld
* ™ Hew Tork, N Y.

May 1911,

&
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E, O, Means, Esqe President & general Manaper.
Low lioor Iron Company.

Low Moore Va.

8irs
In ascordance with your Instruotions of Mareh 20th, I have

made a careful study of the ironeore lands of your Company with

the purpn;u of arriving at an npprqxiuu estimate of the praobable
tonnages of ore contained therein, I beg to submit herewith my
results. : :

I ascompany this report with s number of geologloal maps
and cross-seotions, which 1t has been necessary to prepare as a
basis for the estimates, These are detalled under the deseriptions
of the several properties. ' .

With reference to these drawings, I desire to point out .
that several have been worked up by ma from rather soant surveys
and all include many features vhich have, of necessity, been
sketched in from field observations,s I do not e:.hnﬂ therefore to
vougsh for their acouraecy, but I believe them to relatively approxie
mately correct; and at least suffiolently so to warrant the approxi-
mate Tigures based on them,

You will of course understand that in many cases the
geological boundaries have been drawn in, nmot from astual surface
eroppings (whieh are naturally more often absent than present), but
according to the positions which can be reasonably argued for them
from such evidences ans do appear on the surface. The lines of the
cross-seotions are, of course, largely lmmglnary, neeessarily so
when mium to depths below the workings, In such mattera the
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. imagination must play its part, guided as far as possible by
evidence and after that by experience and jJulgment. I have no
doubt that when the ore-beds have been fully explored and the last
word has been said, my plans and seotions may be found faulty in
many detalls, These possible feulty detalls, however, will not
m the broader consideration inwvolved, or vitlate the approxie-
mate oonolusions whioh I proposs to draw,

I have attempted to be as brief as possible, consistent vith
elearness, but it has bdeen a large subjeots I present a short summary
uwmmummmm I am anxious, however, that you
should follow through with me 1y methods of arriving at my results,
hﬁhlm'thltmﬂnhmumhorhwmmlim,urn
least a sympethetio orities I beg therefore your patience and a
careful study of the entire reports

SENERAL, GROLOGY
The geologioal horisons invelved are the following:
DEVONTAN Romney Shale
Orislany (Monterey) formation
SILUKIAN Lewlstown (Helderberg) limestone,
( Clinton (Roclkwood) formation,

The iron-ores inoluded in the above fall into two general
olasses, viz. the Opiskany Bvown-Oros, and the Clinton Red Ores,
. There appears to be an isolated oocourremce of browme-ore at the base
of the Lewistown limestone (at the Robinson mines near the 5,W,
boundary of the Jordan property) but this has no economie importance.



GEQLOGY.  The Orisimny measures have before been consldered as cone
slisting essentially of sandstone, BEarly observers placed the orcebears
ing horizon above the Orislmny sandstone and reparded the ore-beds ag
ozicigale lato ebservers have deseribod the oresbodios as renlscougnte
"mainly of the Helderberg or Lowistowm limostone, but also of the
ad jacent beds of the Oriskany” (DeCeBekel,UseGedeRill, ‘205 = 1008 -
pel184) and again "in the Lowistown limostone. Above them is the Orlskany
panistone or Romoy shale and below them the cherty middle portion of
the Lowistown 1imostono” (Z.C.lardey,UsSeCeS,Dull /300 = 1008 = pe247),

My observations have led mo to refor the ore-bolies wholly to
the Origlany moasures, I inolude with these measures certain limestones
and oscasional shales vhich have before heen indifferently aserided to
either tho Orlsinny op tho Lewistowmn, without any real apparent attempt
at oxnot demarimtions My pulde seotion has been that at Iron Gate, mease
ured in 1905 by Ze s Ulrich and presented by both MesorseSchel snd Marde:
in the Uy840.0:Bulloting referred to above, I have porsonally oone
firmed this section and give 1t belows

—oronifs
Hormoy blaock shale Vory thick
Srlgany

{a) Caloareous sanidstone 50t

(b) 5111ceous 1inestone with meny bods of chert 549

{e) mvmammm-mw

o8
(a) Gmarésitie sandstone with two shaly beds  _40' 200
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Levlstomn

Thin bedded shaly limestone shales. 3221
Slinton
Banigtones, Etc.

nqm:m“rmmm.WMpnmm1mmm
Oriskany and Lewistown at the base of the (i) sandstome, At Iron Gate
old ocuts in ore prove the ore horizom to lie ot the bdase of the (a)
ealoarsous sandstone,

This standard sectlon has proved a satisfactory guide in every
case observed by me, ihile there are maturally wide loocal variations,
I have in every case been able to trage a reasonable gorrelation, whieh
has oleared up the conmfmsion I was at first put to by the apparent
reduplication of the limestonse horizons, a reduplication whieh has no
doubt led to the difference of opinion smongst earlier observers with
regard to the loecus of the Orlsimny ore-bearing horizon.

I aseribe therefore to the Oriskany formation the following
memberss - Jigs &

{(a) belng a top sandstone, which may vary from a few feot to as
mach as 50 fest, or be wholly absent, This sandstone is often limey,
appears rusty or deeply ironestained, is sometimes re-cemented to
.a hard highly ferruginous "ocape-rock", at other times ds soft and
loose with a leached appearance. '

I find slosely associated with this, -;ummru-uiﬂm
limestone, varying from 0 %o perhaps 40 feet in thickness, My
observations indicate that the limestone and sandstone are more or
less complementary to one another, and either or both are subject
to replacement by ironeore bodies,
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Thus, above (b) vhich is a limestone gontaining very abundant chert
or f1int in noddules and bands, and below tho blaek shale, wo my
find rusty caloarecus sandstone, coarse gray limentone, or irone
ore; or any two of these or oven all three,

Fext below (b) irs Ulrich records a "blue-gray limestono with sandy
beds in upper part”s I have observed this limestono boneath tho
cherty horizon at no other point; though it is possible that the .
1imestone found in assoelation with the ore deds in some of the
Low Moor underground workings may have been fram this horlison, In
appearance it resembles olosely the coarse gray limestone just
desoribed as froguently oocouring with the top (a) Sandstone,

The {4) quartmitic sandstone is everywhere present, though at one
point, namely Femvick, 1t 1s only 2} foet thiak, betwoen two shales,
Msevhere it attains great thicimess, up to 200 feet, on? serves as
a useful guide to mark the Oriskany off from the Lowistowm limestone
undernoath,

The Lewistown or NMelderberg limestone 1o generally thin bodded
and shaly, though this is not always the cases At Jordan for example,
the stonesquarry om the hill (on the narrowegauge railroad $o the Hepler
mine) is in the Oriskany limestono, while the quarry on the msin Ce20,ReRe
1ine is in Lewistownj yet the two stones reseuble each otlior closely,
The successive horimons are porfeotly olear however, there boing no
opportunity for deception through faulting, This section is further
confirmed by the very satisfactory exposures in Robinsen bransh at the
upper end of the Jordan proportys At Low lMoor, on Fork Run above the
0ld mines office, the lower quarry was in Origimny vhile the upper
quarry wma in Lewistowm limestons, Horo the Aifference in Appoarance
of the tvo stones is sufficliently marked to suggest at onoe differont
horisonss The present astive quarry at Low Ibor is in Oriskany limestone
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:mmmstmmmtaaq:mtmm
Orislany end other memberss Those are duo in part to eacentricitios
in deposition and in part to slight time breaks and resulting uncome
formities both before and after the Oriskany period apd probably
during the poriod as well, lNowover the correlstion which I have
found poseidle 1o on the vholo excoedingly satisfactory, considering
the extent of territory involved, I give delow without further
comsant, seotions measured and regorded by me at nix different and
widely soparated points, The letters (a) (b) etoe, refor to the
Ulrich soction, %o indleate the proposed correlations I have nt
times abhroviated sandstome to 0.0, and limestone to L.8.

Thaleo
Srigany ZJeot . Oxiglany Teot
(n) Yonthered sendstone soll Bt
with mixed ore & olay 30 lu&uammmx
goll and olay 20+ 40
(b) Cherty limestone 10 (b)"hitish ssil with
mch chert 10+
_ 10 Nandztono 28t
(a) Sanistone _:ﬁ S8k :amm' 'i
: Sandy shale (s
Jandstone 2: 130 ¢

Lewlgtom '
BB BNV



(a) ‘g:'llﬂmm

(b) Chert

(d) sandstone
Souigbown

Siliocccus 1imestone

top exponed i

JORDAT

-7 -

10-7% (2

mmmam
oto, on dumps

1-5' (b) Cherty limestone

te sootion as seen In

Composl
LeSs quarries and under, R4Rsdridge

Shales
Srisiany
(a) Goarse gray Lafs ﬁ

(v) Limestone with muoch
chert

() sandstone
Lowigtovm

mf_y:lmm
LeBewith much chert 10
fio exposures a8

20
18

quartsitio 09,9, only top exposed

20=80 (&) NMeawvy quartzitic 5,9,

Lovigtown

Thin dedded mldy limestons
| . |

Th;.u bedded nilicecus L,Se

a!.ltm TeSewith moh

Wﬂﬁ sanstone
w

oty g g
Lefle with maoh chert
o exposures

Cilinton Jandstone

)

8582 B &E

15

56
25
18

JOIDALT
Robinson Dronch near Potts Creek
_thales
Srialany
(a) GoBme ghay Lot
(b) E?ém m&li-im
() sandatone
Louistown

Y]



THE ORE BODIES, We have now to return to and more partiecularly
gonsider the top Oriskany member, which we have seen to be the ore
bearing herizon, '

The mm::mm- within this horizon as replacements,
at times of the limestone and at times of the caleareous sandstone,
The bodles take the form of beds, sheets, and tabular lenses, fre-
quently of great m&uﬁnm whioh they have replaced, In
thickness, they vary from 1ittle or nothing up to 20 or 30 feet}
occasionally they attaln still greator thlckness, The depth below
the surfece to vhieh they may hope to be followed has as yet been
novhere determined: I will refer to this point agaln,

Thelr genesis may with little doudt be aseribved to meteorio
waters whioch have taken into solution the iron of the fregquemtly
pyritiferous overlying bvlaok shales. These solutions percolated with
some freedom the ocalcareocus sandstones and limestones of the top :
Oriskany member but were rﬂudat_l or wholly arrested by the comparative-
1y impervious flinty horizon (b). Under these condltions the waters
dropped their burdens and ore bodles were bullt up, either in pre-
existing cavities or by metasomatio replacement, always somewhere
within (a) and therefore above the flint horizon, Vhile not necessar-
11y persistent even for short distances in any of their dimensions
they follow as a rule so oclomely the enolosing bedded rocks that they
may properly be termed ore beds.

. It is ocertain that ore beds formed in this wvay may exist at
least as deep as the ground water level, At Longdale, the ores have
been worked $o a vertical depth of 500 feet beneath the outerop,
though at this depth they are still above the valley bottom, and have
been reached through long tunnels, At Fenwlok, Mine No.8, a mn—n_t
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from the new winding shaft has eaught the vein in its full strencth
at over 100 feet below the oreek bottom,

It has appearsd impossible to formulate any rules governing
the probable loel of ore bodies within the top Oriskany member,
Ve have seen that this last may econsist of sandstone, limestone,
or iron=ore, or any two or even all three of these materials.
lumerous points have been observed where under apparently favorable
conditions there 1s no trace of ore, sandstone alone or else sande-
stone and limestone gomprising the entire hori=zons A study of the
Jarge number of drill=holes vhich have been put down on the Jordan
property exhibit the following extreme variety of conditlons:

1, (a)- 1.0, the top Oriskany member - is who absent, the
shale lyinz directly upon (b), i.e, the 1imestone,

2, (a) is represented wholly by sandstone and limestone.
S« (a) 1s represented wholly by sandstone or sap-rock or both,
4¢ (a) 1s represented wholly by iron-ore,

" Bs (a) inoluded sandstone or o or both with en underlying
bed of ore, the ore resting upon fiint,

G« The ore bed is on next to the shale, with samdstone
: between 1t and f1int, :

7« The ore bed has sandstone or e or both above 1%,
and pandstone beneath, the last lying om flint,

B8« There are two velns of ore, interéalated with three beds
of sandstone; or either the top or bottom sandstone,
or both, are absent. _

In short, the ore bed, where present, lles somotimes at the
top next to the shalej preferably perhaps on the bottom, upon the
f1int; often at some middle horizonj occasionally at two horizons.
Shale, ocaprock or sahdstone may form the hanging wallj sandstone
or f1int the foot-walls At times (a) is represented wholly by ore,

and frequently ore is altogether absent.
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to a econsideration of all these facts if only %o arrive at some
conoeption of the diffieulties attending any attempt to estimate
til.o probable tonnages on iron-ore lands which include many miles
of erop-line of an ore bearing horizon of this deseription with
but comparatively few developments or workings, Thus, ore beds
eropping strongly at the surface have been known to pinch out at
unreasonably shallow depths, On the ether hand there 1s good
reason %o argue that leached and bdarren outerops may load to
valuable ore bodles at greater depths. Again, swells and pinches
on the trend of the ore bods are the rule, 'Rarely in faet can
the miner foretell with any oertainty when a good breast will
pinoh out or a lean breamt come in strong onoce more.

' The omly logical method to reach a fair estimste of the
total probable tonnages of ore on the lands in question 1s without
doubt to caloulate the total area of ore bearing horizon presented,
1ying within the probable effsctive ground-water momej to dedust
from this thome portions imovm from observation to be in all prob-
ability barreny to multiply the remainder by a reasonable tonnage
figure per unit of area; and then to consider and if edvisable
reduce the result to reach m flgure believed to be conséxyvative,
largely in the 1ight of results already ylelded by those portions
of the 1mﬁ formerly or at present under operation.

This method has necessitated first a ocareful geologleal study
and mapping of all the lands under examinations My maps and orces-
seotions aocompany this report and the ocaloulations based
thereon will be presented below, The areas of ore-bearing horizon
are given in square yards.
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The tonnage figure per unit area, which in this case will
represent the tons per ®Bquare yard of ore bearing horison, resuires
some considerations The ore beds vary in thickness from mothing
up to 25 or more feet, Anything less than four or flve feet would
hardly be workable however, Sinoe then all thinner portions must
be left out (a fact to be considered in meking the arbitrary
reduotions) we may say that the thiokness of all ore inocluded in
our oaloulations varies from 5 to 25 feet, I conslder that 9 feet
would be a falr average thickmess. This would m 3 euble yards ‘
per nqmnuﬂurmmmmrim,nrum. at 2 tons per
_au‘bln yard, Ordinarily two tone in the ground should yleld 1 ton
of shipping ore, allowing for losses in mining and washing., To
further increase the gonservatiam of my figures however, I propose
to inorease the ratio to 3 to 1j,then each sguare yard of area of
ore bearing horizon muy be considered as offering two tons of
shipping ore.

It 18 beyond the scope of thls report to consider the quality
of the ore, It goes without saying that to be workable, the beds
mast be not only of suffidlent thickness but must yileld ore of a
grade which after washing will be aceeptable to the blast furnace
manes Thus our arbitrary reduction must be such n2 to eliminate
not only the probable actually barren portions of the ore bearing
herizen, but also those portions where the ore is either too thin
or too lean to work, and which are thqﬁ;nn egqually barren from
a commercial point of view, The following summary of analyses
of chipments from the three active properties during the month
of March will give a good idea of the standard character and
quality of the ore,
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Formriok 105 44,13 £3400 1,018
Dolly Ann 7 42,00 28419 D511
' Joxdan 146 45,810 «  m.m 1,381

The arbitrary reduction presents perhaps the createst aiffie
culty in our prodlems No genernl figure for application to nll
the cases under considerantion can be selectod as the eonditions
are variable, .Jach oase will have to be considered soparately
Mﬂhhumﬂhﬁhﬂéﬂﬂﬂmﬁﬂiﬁeﬂmw
ground already worked will bde of spoolal valus am 2 gulde and
basis for comparison, In making such a comparison however we have
to remembor that the arens first worked are invariadly those vhere
the eroppings have given the best promise fronm the starts and we
aro to inolude in our estimates meny miles of erop-line which
give little or no special promise at the surfaces It would novorw
thelese be illogieal to exolude the barren orop lines sinece the
absence of ore at tho surface does not by the very nature of thinge
argue ites absence at depthi in feot Iif anything the reverse may be
. true, 58111, a furthor uncertainty is thereby introducels Thls
question will further be handled in the dotalled estimatos for the
poveral proportliess

padts (el LoPE (i) (2000
These ores ere griginal deposits 1ying in definite deds of
great persistence within the Olinton measurese They are identlesl
with the Clinton hematite ore beds woll lmown thvouchout the
Appelachian provinee Trem MNow York to Alabeme and verlously btermed
rod=ore, fossil, dye-stono, oolitic, oto, In Virginia they have



=13=

attained only a very subordinate dovelopmont, _

On the Low Moor proportics two horizons within the Clinton
are ore~bearing; the uppor veln 1s kmown looally as the "fospll”
or "ghale" ore, and the lowor an the "dlook” ores ™™o lattor, while
veported up to 4} foot in thickmess, appears to have beon Tfound
evoryvhore too plliceous to bo of any procont wmlue, The former
has beon prospected at e nuwsber of points and was worked for five
yoara at the Horne Mountain Mine mear Low Moor, where 1t wmo 18°
to 84" thieky This mine ylelded 05,000 tonm of good ore at a
reasonnblo coote

It is possible to traoe many miles of oropeline of the
"fossll" ore, partioularly on the Low Moor and Jordan lands, dy
‘meana of eroppings, suppleomented by ocoonglonal anolent shallow
erop=workings and prospect tremchos. In all recent developments
however this possible souree of ore has been praotleally nogleooted,
Eellable data therefore on whieh statemonts may reasocnably be
based regurding quality or suantity are so insurfieiont as to
rendor such stataments of very 1ittle walue,

, I must then dimmiss the Clinton measures with tho brief
opinion that they offer mineral resources distinetly vorthy of
more eonsideoration than they have been given in the past., Tho
pringipal oree-vein is traceable for many miles, often perfeotly
accesnible to mining operations; and has ylelded at one poind
elghty five thousand tons of pood ore at o reasonahle ocote
mnmmmmmmmmmum
In the meamvhile these ores ocan not in any sense de measured up,
MMMMMHMWWH_
untnown though poseibly very econsideradble walues



Property map, scale 1" « 100 poles.

Mines map, in 3 sheets, seale 1" & 200!

Vertical oross-seotions, 1 shest, soale 1" = 200"
Degoriptions  The Femwick property includes for a streteh of
approximately three miles both edges of a N.E, to S.W. trough of
Oriskany measures, Immedlately adjacent on the N.E, and on the
N.W, leg of the same trough lles the Lignite Mlne of the Alle-
ghany Ore & Irom Oo., which has been exceedingly productive,

Beginning at the N,E, end of the property, the trough is a
simple one, ag indicated by the oross-sections on the lines J-K
and G-H, The N,W. leg has already been the scene of considerabdle
mining at shallow levels and is now the site of Mine No, 8, where
a new shaft and crosseocut have caught the vein in 1ts full strength
at over 100 feet vertionlly below the oreek level, and 600 feet on
the dip below the originnl oroppings (see seotion on line G-H),
There is every promise of the oxistence of several hundred thousand
tons of ore in the single streteh from Mine No. 8 to old Mine No, 3,
below the ear levels} a portion of this ore has already been
blocked out but practically none has beem robdbed, Above the old
oar levels the ore has been removed,

On the S.E., leg drill-holes and old workings have proved
the existence nrf ore, btut comparatively little work has been dones
This llg.lm. in a more nearly vertiecal position then the N.W, log.

The simple trough extends from the N,E, boundary for a dlstance
of rolighly 10,500 to the S.¥, The ore=-bagin then widens out and
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develope into & double trough, the intervening antioclinal coming
to the surface in the old shovel=put, In this latter the orowm of
the fold 1o elearly seen, dipping both N.W, and S.E, end plunsing
to the S5,W, Beyond the shovelomh (to the 5,W,) the basin may
again be regarded as a simple trough as far es surface indloations
g0, but much wider than before.and with probably a rolling bottom,
The No. 3 slope workings lie to the 3,E, and South of the Shovel Cut
and are now swinging round the 8.W, nose of the antioline to the
West side of the old outs

If we consider the Shovel=Cut workings as rnprnunting a
double orop=line; there have been worked towday approximately 1.7
miles of nntarnn, inecluding umu apparently bam:: portions.
This 1,7 miles has ylelded m,ona tons of ore, the @xcavations
having nowhere gone more than some 200 feet down on the ore and
generally muoch less, Thus the ore<horizon has so far ylelded about
325,000 tons per mile of outerop, without bottoming the ore.

Estimatess A ocareful caloulation bf the area of the ore~bearing
horizon for the emtire Fenwlek property from the oropeline down to
the probably effective ground water level, end sliminating those
portions slresdy worked out, gives m result of a llttle more than
1,000,000 square yards, or 2,000,000 tons of ore at £ tons of shipp~-
ing product per square yard of oreebearing horizom, This ealoulation
{nelude® 7% miles of orop=line; the tonnage per mile 1s therefore
275,000 - as apainst 325,000 tons per mile taken from the workings

 to date without anywhere bottoming the ore.

While I bolleve the above figure of 2,000,000 will in all
probabllity be ultl.nﬁly reached, I prefor to arbitrarily ocut it

down to 1,500,000 tons, or practically 200,000 tons per mile of
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out-orop. This 1 consider s conservative estimate in the light
ermttumrugdmmumdﬂm There are to-day
roughly 100,000 tons blocked outs

Linps and Seotlons,

Property and Mines map, with Geology, scale 1" g 45 poles,

Geologioal Cross-Seotlions, seale 1" e 45 poles,

1 experienced some diffioulty in seouring a satisfactory map
of this property and was foroed in the end to adjust some of the
land boundaries so as to offect a closure, and to largely sketeh in
the railroads, ereeks, workings, eto., from field notes, Fufthermore
the soale is unfortunate, but results from my having to work from
( @ surveyor's plat of the old deeds, I do not elaim therefore more
than very approximate acourasy for the map presented herewith, Sueh
ag 1t 1s however it 1s useful for the purpose in hand,

Deseription, A brief word regarding the geologloal seotion will be
to the polnty I find on the Low Moor property that the limestone
at the top of the Oriskeny measures is looally stromgly developed
andtathnpmrutam#mtm#m Thus at
tMllmMmMMmmufMurme
limestone separated from the Devonlan shale by only a few feet of
rusty sandstone, snd with preotically no trace of ores Immediately
South West of the limestone quarry however gaprook end ore begin to
appear, and 1n the section bagk of the washer the limestone 1s
absent or reduced to a few fast gf olays Up Fork Run, above the old

~
mines-office, the limestone appears agaln, and the dunps of several
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Thuuntnamwwtmoviﬂm&thnmm
of the ore~beds and the limostons, though as & rule the latber
disappears wlth the appearance of the Tormer, In short, the limestone,
sandstone, and o¥e-bodles of the top Oriskany horizon supplement
each other in a rather irvegular manner, The sandstone is probably
never wholly absent however, while either of the other two, or at
times both, may be abgents I have found many evidenoces of the same
gondition of affairs on tho Jordan property.

The sanistone at the base of the Oriskany is well developed,
mtummmm,xmwmymm.
Undorneath this there are good exposures at several point# of the
Helderberg (Lewistown) limestone, partigularly im the hollow to the
West of and across Karnes Creek from the Washer, and in the upper
quarry on Fork Rune

smmth'mmmmunmmm
prohl.m At the 8,W, end, vhero the property abuts ummmm
Patoh Company's property, the structure oconsists of a falrly simple
trough=like basin, Along Pork Run however a rather strong eross-fold
has brought to the surface a mumber of additional strike-folds, whioh
plunge once more to the N.E, At the same time the walley widens out
very considerably, ultimately merging on the N.W. side into the great
valley oecupled by the Jaokson River. The S.E. leg of the basin
ummtmwtmmm,hmummr
along the Fork Run seotion by an overthrust fault, The latter ls
of the soissors type, playing out towsrds the N.E. and beeoming more
profound to the S.W. ' _

N6 mining 1s in progress to-day on this property. The old outs,
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tunnels, and shafts are shown approximately located on the anccotipany=
ins sketoh maps These ylelded during some 25 years of operation
mmmﬂ%m The roprosent roughly 2.4
meunrw;mu&umm#mmummmn
403,000 tons.

Batimates, Ihlnm'hluammrupoulmmhrm
elrecumstansces the total area of Oriskeany ore«bearing horizon offered
by this property, down to the probeble effeative ground water level,
and find this to be 1,086,761 square yerds, I have exoluded from
this figure all that aree imowm as Limestone Hill, where is situated
.mlm-indqmm,lnlﬁ-ﬂhcwilmuhmﬂum,am
there are there no evidences of ore (with the sinple exception of the
ore Teported to have been found in the rallroad dlteh near the old
church)s I have however imoluded all the sites of the old vorkinss,
At two tonz of shipping ore per sguare yard, we arrive then at an
estimate of 8,133,662 tons, Dodueting from this the 967,640 tons
already mined out, we find that there are left in the property
1,166,000 tons,

The total cropsline is 104 miles, The 0ld workings covered
omiy 44 miles of thisy thorefore our present cetimate of 1,108,000
tons s spread over § milem of cropeline, giving 145,750 tons por
nile of orop, When ve consider that the former workings yielded
m.mmmnnug*.nmmntmzmmm
ostimate of ore left in the property of say & round million toms
is sufficlently conservetive, without the application of any further
reduotion,
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Mines map, in 3 sheots, moelo 1" g 3007

Vertical orossescotions, 1 sheet, soale 1" g 200

I attenpted to propare a property map for Dolly Amn, dut was
foroed to give 1t up as the surveyor's plats from the old deods
Mhhmo&n My mines map, desoribed above,
has for 1ts base a plan of the Iron Mt. Rallway in 1ts carly

'mm To this I have tied the plan of the present undorground

workings and a plat of the drill«holes; also a plon of the abandomed
Lower Lineway !Mine, which however was quite innocent of cardinal
polnts and therefore wns scnevhat A1ffioult to oriont, Iverything
else has beon shetohed in from £leld notes, inoluding the rallway
B.H.wmmm.mm.mmmm I malke
npnlwﬁarwmp.m&ﬂzmhwmmuunmf

I belleve 1t to be approximately relatively correot however, end when

talen a8 o ghetghemap, it 1s useful.

Dogoription. MMMMWHMWW
of the Oriskony moasures on the Dolly Ann property. At the M.E,

ond and North of the rallroad, a shallow fold darely pushes its
nose aczoss the 1ine from tho Iron ity tract; the old Bull Fen outs
mmmw. Southelast of the railread 110s a strong sherp
fold, likewise coming in from the Iron Mt, Trsot, dut oxtending
for 6500 feet %o tho SoutheWonty this trough has been the sgene of

extensive nining both above end below prommd and inoludes the prosent

produsing workingss Again to the North of the railroad, and aboub
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on a line bearing lorth from the store-offise bullding, we find the
NeE. end of a wide donble synolinal, extending thence South Vestward
beyond the limits of the propertys Large abandomed open-cut workings
are seen hores The intervening antlielinal of shie double fold
plunges shortly end develops inte an overthrust fault, while o new
fold heads in on the 8,E, side scross the oreek; thils last ultimate-
1y merges with the main trough. A study of the four vertieal orosse
lli“inﬂ_ should help to malke cleoar the above-deperibed rather emplu-
structures |

m.mmunlunmtm“miimmhm
feot of yellow sandstone underlying the shale snd overlying the ore-
beds. The latter rest on cherts I understand that in some of the
old workinss, limestone ﬂlfmdlaﬂlhhﬂ'ﬂﬂliInnﬂ. as at
Low Moors At one point, fresh limestene with adundant chert, the
usual footewmll of the ore, 1s seen in outerep underlald successively
by quartzitic (Oriskany base) sandstone and siliceous (Helderberge
Lewistowm) limestone, Clinton sendstone 1s conspicuous on the mounbe
ain sides, Thus the seotion is complete, with probably the Opiskany
linestore poerly developeds

Mining operations at Dolly Aun to-day are wholly underground,
but the ore wos formerly dug from oxtensive open cutse. Sinoe 1887
there have bdeen produced about 785,000 tons of shipping ore; records
do not go back of 1867, It is probable that the total output of the
property has boen seme 850,000 to 900,000 tonss It is aifficult to
ostimate with any acouraoy the length of cropeline whigh has been
m,m-mﬁmmummﬂmm“. We
-rﬁfeummtthﬂ“hﬂmfuﬁnm:mﬂnm :
300,000 tons of shipping ore per mile of orop-limes
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% Zstimates, I have caloulated from my akotoh map and oross-scotions,
as acourately as the oiroumstances will pormit, the area of the
ore=bearing horizen from crop=line dowm to the probdbable effective
1imit of ground water, and eliminating all those portions alrvendy
worked out, I find a probable area of 380,000 square yards, which at
2 tons por square yard should yleld say 750,000 tons of shipping ore,
Since the oropeline included in thls caleulation im 4,0 miles, my
ostinate calla for o yleld of 166,000 tons per mile of evop. Te
have seen that the ground already workel has yiolded approximetely
300,000 tons per mile of crop-line, It would appear therefore that

wmmmmmw?umm
 ;

| T JOKDAN IS,
“  mps epd Seotions.
Property and Minon map, scale 1" s 1000¢
Vortlcal orosse-geotions, scale 1" « 10001
Desoription, The Jordan property inoludos a groat Northelast to
Southeliest trough of the Orlskany measures, 8 milos across at the
South West ond and widening out o the North Inste Throughout, the
trough is corrugated into a number of minor folde; in its narrower
part however the corrugations become more pronounced, M1l Ridge
reprosenting o huge corrugation whioh has brought up the underlying
Clinton mpasures and has doveloped on overthrust feult along ite
North Vest sides The nose or North Fast prolompstion of this enti-
olinal {5 the loous of n mmber of mines inoludins the Dess and Vasp
: Nente
“ ' Tho next antfolinel o the North Weet has apain brought the
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umthmm,bntuunwa-m. Here the
Oriskany upper horizom appears to be barren of ore and has ite
limestone well developods  The Hobinson Mines on this antiolinal
are st or near the base of the Nl (Lawistonn) limestone,

The antielinal lying immediately North of the town of Jordan
likewise exhibits a practically barren Oriskany upper horizon, but
with its limostone well developed, Of the two quarries in this
looality, the upper on the Hepler marrow gause railread, is in
Oriskany limestone, while the lower, on the O, & O, R, R, 18 on
Helderberg stone.

The North West and South East edges of the trough exhibit
apparently amtmuitmm measures for great dlstances,
assoolated with minor foldss ALl the imterior antielinals plunge
beneath the slate towards the North East. The North West edae
swings round the end of Peters Mt, by the Nelmintoller mines, trend=
ing North East acain only after erossing Onst Steel Run, ’

thuhﬂﬂmumluﬁi@ﬂhmhmhnw
the pgeologleonl strudtures underlying this property.

The geologieal seotion is complete and in some oases typloal.
Two @RoNpLEE Have been piven and Aisoussed on a previous page of this

E5 :

The Jordan mines have boen in operation something over four
mmmmmmm.mm'n*lm

m The Jordan property progents more 4ifficulties than the
other three properties in commection with attempts to estimate 1its
probable resguroes of lrone-ore because the areas and stretehes of

erop-line involved ere much greater and far less dovelopeds I find
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that there are 26,8 mlles of probably profuetive orop-iine, This
fignre exolufles all those portions seen to be barren, such s the
Hobinson Branch and Dofling Spring anticlinelag elso the Plpeeore
%o Upper Bermett avea; anl, of gourse, all lmlying forelsn owmere
ships. A ealoulation of the mquare yards of ore-bearing haorizen
dotm to the, prodable effective 1imit of ground water pives 4,036,107
which rultiplied by two gives 0,078,214 tons, or 581,548 tono per
mile of crop-linee

This figwe per mile af erop-line exoceds thet caloulated
for any of the othor three propertics owing to the faet that the
tepogrephy unguestionably pormits decper ground wmter action. TNowover
if thore 1s to be any error in my enloulstion, I mmoh prefor 1t to
bo on the mide of conservatism, end T shall thorefore mearly gut the
above figure in helf, booause o mich of the aropline entering into
MWMMMHMMMMMMMW
very superfiolally emamined,

Taking then the expeoted yleld of shipping ore per milo of.
orop=-line to be 150,000 tons, wo have o total cstimate of ore for
this property emounting to 4,200,000 tons, or 4,000,000 tons after
deductins the tonnage already mined,

LIVEAT,

Pour properties have boen exmmined, namely Femwiolk, Low Moor,
Dolly Ann, and Jordan. Mnumm“rmm,m
The latter: have been so little developed that nd moapure o
be given of tholr resources, Thoy are distinetly worthy of inw
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@atlon; for tho prosent howsver they mmst be recordod eimply os
MMm*hwmmum
in addition to the browmeoros desoribed bolow, -

The Oriskany brown-ores hnve been worked for many years on
P'm Tho following table summarises the informetion
an! estimaten prosonted in the foregoing pagess

T304 Bo dates Tonss satimated tons remoininge

Exosorty Tatal Por mile of Total Por mile of

VG ~DUEOTODe
Femelok 550,000 985,000 | 1,800,000 200,000
Low Moor 067,640 400,000 1,000,000 145,750
Dolly Amm  §50,000 300,000 750,000 166,000
Jordan 280,000 @ =ewe- ~£4000,000 150,000

Total 102,007,040 7,250,000

A comparison of the socond nnd fourth columme of this table
will sugpest the comservatism of ny aatimates of brown-ore 5till
1eft in the proportics under reviow, namoly a total of 7,750,000
tons, ,

All of vhich is respootfully submitteds

{W) 0. M, Wold
Tiew Yorky
”lﬂilﬂln
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BRIEF HISTORICAL SKETCH
OF THE
LOW MOOR IRON COMPANY OF VIRGINIA
Fronm
JULY 5, 1873 to DECEMEER 31, 1923

The Low Moor Iron Company of Virginia was organized
under a chart granted by the State of Virginia July 5, 1873.

The first two years of the Gumpnnriu operations
were ocoupied in msking surveys and prospecting for iron ore by
drifts, pite, shafts and mining some five thousand tons of fossil
ore. The regular opening of the several veins of Hematite ore,
preparatory to a large business, commenced in 1875. . From that date
$0 1880 the business of the company was confined to the mining and
shipping of high grade iron ors. |

The original holdings of the ocompany were iron ore
properties, 41173 acres located im Allegheny County, State of Vir-
ginla, two miles south of Low Moor; Low Moor belngz located on’the
waters of Jackson River and the maln line of the Chesapeake & Ohio
Railroad four miles west of Clifton Forge, Virginia,

The present holdings, owned or leased, include Iron
ore mines, furnace plants, limestone quarries and coke ovens in
the State of Virginla, consisting of 21904 acres; and coal mines
and coke ovens in the State of West Virginis, consisting of 5396
- acres, making a total of 27300 aocres.
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IRON ORE MINES:

Low Moor Mines began producing ore in 1875. This
ore was shipped over the Chesapeake & Ohio Rallroad in ten aﬁd
fifteen ton, four wheel "Ore Jimmies" to Quinnimont, West Vir-
ginia, and was smelted in the Quinnimont Furnace, then leased
by 7. H. Bramwell. This oontinued until 1880 when the ecompany
began smelting their own ores. These mines were operated con-
tinually until 1898 when part of them were abandoned on account
of the ore being exhausted and an excessive amount of water which

~ did not allow an economical operation. The fossll ore was mined
- from 1905 until 1910. The above mines produced 1,067,189 tons of
ore.

Stack Mines, Dolly Ann and the Iron Mountain lease
were aoquired in 1893. Btank'uiﬁau is located on the main line of
the Chesapeake & Ohlo Railroad ten miles west of Govington and was
operated until 1910, producing 305,472 tons of ore. This mine was
abandoned on account of washer being destroyed by fire and not
enough ore in sight to rebuild. Deolly Ann end Iron Mountaln were
operated jointly, both being located on a branch line of the Low
‘Moor Rallroad two and six mlles east of Covington. The Iron Moun=-
tain lease expired in 1900 and Dolly Ann was abandoned in 1921 on
acoount of the ore being exhausted. While these mines were operat-
ing they produced 897,239 tons of ore.

= Fenwlok Mine wes amcquired 4n 1899 and is located in
Cralg County on branch line of the Low Moor Railrcad, one and one-
half miles north of Barbours Creek, Barbours Creek being on Craig
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Valley Branch of the Chesapeake & Ohlo Railroad, 22 miles south-
‘'west of Eagle Hnuntalﬁ. This mine is still producing and is
gaid to be the best iron ore mine in the S8tate of Virginia., Has
' p&ndun-d 938,560 tons of ore and has, blocked out, ready to be
txtruuﬁud, 1,000,000 tons, :
: Runsey Mine was aoquired in 1900, replacing the
Iron Mountain lease, and was loocated on a branch line of the
Low Moor Rallroad, four miles west of Covington. Owing to the
low grade of ore produced at this mine, it was only operated two
S or three years, producing 90,180 tnnl.or ore.

Jordan Mines was leased in 1906 and was located on
the Potts Valley Branch of the Ghlllpﬁlkn & Ohio Railroad, seven-
teen miles south west of Covingtoh. This mine produced 615,092
tons of ore, the lease expiring im 1920.

The Longdale Mines were leased in 1914 and were lo-
cated on a branch rallroad of the Longdale Iron Company, eleven
miles east of Longdale Station, Longdale Station being on the main
line of the Chesapeake & Ohio Railroad, two miles east of clifton
Forge. These mines were operated until 1919, proﬂuuing 101,432
tons of ore, They were abandoned on account of the ore belng ex-
hausted,

The latest venture of this company, in the mining

A game, 1s that of leasing the Rich Pateh Property, located four
miles south of Low Moor, This is considered a very good property
and should produce an iron ;r- mine equal to any in the state,
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The above mentioned mines havg produced ore both
from open cuts and underground, however, the present workings are
principally underground: The sysztem of underground mining used
has‘been that of the top-slicing and caving method, At first
the flooring was made with tree tops and brush, but Mr. Hungerford,
then the minling engineer, concelved the idea of laying this floor-
ing with elght and four foot cord wood and this is the praotice
used today. 7

The first washers used were the round pole chute,
gravity type, and no attempt was made to save the fine ore., This
wes followed by the "Barrel Washer" and the "Log Washer" using
jigs_to olean and save the fine ores, A very expenslve washer
was bullt at Jordan Mines, consisting of erushing plent, fsrtical
log washers, pleking belts, Jigs and recrushing plant, whioh dem-
onstrated beyond a doubt that to put the low grade Virginla ores
on & commercial basis, 1t 1s necessary to go to fine grading.

At the present none of the ore mnined 1s washed, but
18 delivered to the furnace plants in the orude state. However,
every precautlon 1s taken in the mlning to pilock out all foreign
matter.

LIMESTONE:

The Low Moor Querry began producing stone im 1881,

At rirst 1t was llke all other quarries, that is it wes an outside
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guarry, but later 1t was made an underground cuarry on account
of the over burden, It is seid by some to be the original un-
derground limestone quarry of the world, but the possibility
of this 1s rather remote, howevaf, it is the originel under-
ground limestone quarry of the United States. This quarry has
produced 2,140,611 tone of stone.

Panther Gap Quarry was acquired in 1909 and ie
located on the main line of the Chesapeake & Chio Reilroad two
miles west of Goshen, Virginla, Thils quarry has only been
operated as the supply demanded, producing 18,291 tons.

;Quarries were operated at Jordan and Longdale in
conneotion with the mining end produced 3,370 and 12,135 tons

respectively.

COAL MINES:

In 1899.allarge tract of veluable tosl land was
acquired in Fayette County, Gtate of West Virginle, looceted on
the waters of New Rlver and the main line of the Chesapeake and
Ohio Railroed, fifty miles east of Charleston, West Virginia.

The first coazl mined by this company was in the
Fayette Mine. Thiils mine was operated untll 1902 and at that time
sold. The tannage.record for thls mine has besen misplaced.

Kay Moor Mine No. 1 was opened in 1900 and has
operated from that date to the present time with only one serious
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shut-down--September, 1914 to the Spring of 1915--producing
2,947,112 tons of cosl and 1ls known today as one of the best
mines in the New River Fleld.

Kay Moor Mine Wo. 2 was opened in 1903, replec-
ing the Fayette Mine. MNo., 2 has run "off snd on" from that

date to the present time, producing 562,088 tons of coal.

COKE OVENS:

In 1881 built 135 twelve-foot Bee-hive, hand
drawn ovens, at Low Moor and, in 1900 bullt 25 twelve-foot
Bee-hive machine drawn ovens. 1In 1916, built 100 fourteen-
foot Bee-hive machine drawn ovens, replacing the original 135
ovens, The tonnage records on coke manufacture et Low Moor
from 1881 to 1902 have been misplaced, however, since that
time the record shows that 579,649 tons have been manufactured.

In 1598 a block of 50 twelve-foot Bee-hive machine
drawn ovens were bullt &t Covington and were operated untill
1919, producing 207,238 tons.

Began bullding ovens at Kay Moor in 1900, but
they were not completed until 1915 and, at the present time
have 202 Bee-hive machine drawn ovens and, sinoe they have
been operating, have produced 974,261 tons of coke.

FURNACE PLANTS:

The Company operates three blast furnaces, known

as "A", "B" and "C" furnaces., "A" and "B" furneces are located
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at Low Moor and"C" at Covington, Virginia.

"A" furnace was completed in 1880 and blown in
on its initlial blast Qetober 11, 1880. Since then 1t hLas oper-
ated Intermittently, producing to October 18, 1923--the date of
completion of its last blast--£62,336 tons,.

"B" furnace plant was completed 1n 1887 and blown
in July 28, 1887. It went out of its last blast June 25, 1919,
having preoduced 898,131 tone of ircn.

| "C® furnace was acquired in 1893, but was not put

into operation until April 25, 1895. It had produced up to De-
cember 31, 1923, 54L3,L57 tons end 1s in blast &t the present
time, r

All of these furnaces to begin with were hand
fllled furnaces, the raw materials belng wheeled from the stock
piles by hand in two wheel buggles, holsted to the top of the
furnace on & cage, and distributed by hand into the furnace hell.
About 19C4 this method of filling was replaced by the automatle
dump skip holsts, the raw materisls belng transferred from stock
plle to sklp plt in cars. '

In 1920 "C" furnace was rebullt and equipped with
& bucket hoist for illling and motor haulage for transferring
raw materlals from stock bins, This 1s the most modern practloe
for filling, the advantage over the sklp holst belng that the ma-

teriels are more uniformly distributed in the furnsce.
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The operation of a furnace 1s an intermittent
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