NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN OHIO.

By BALrYy WILLIS.

The workable iron ores of Ohio all belong to the Lower Coal Measures, and arve found in nearly horizontal beds,
interstratified with coals, limestones, shales, and sandstones. When unaltered they consist of carbonate of iron,
with varying amounts of lime, clay, and sand; they are dark grayish blue, gray, and even white in color, and

- dense, eryptoerystalline, coneretionary, or oilitic in structure.

When exposed to oxidation they form limonites, whose peculiarities of siructure present many interesting
features; tho most common form is that of a rounded mass consisting of concentrie layers, often aptly compared
to the successive coats of an onion, The chemieal change is acecompanied by a shrinkage of volume, which accounts
for the space found between the layers and the eellular structure of the “honeyecomb? or “curly” ores. The ores
ave found in all stages of this transformation; on the outcrop they arve limonite; under heavy cover, carbonate; while
between, going from the ounterop inward, the former constantly decreases in proportion to the latter. In the
alteration of the more compact carbonates the line of chemical change is usually very sharply defined, and the
limonite covering can often be entirely removed from the inclosed core by a blow with a hammer. The oblitie
carbonates generally change to a honeycomb ore, and the line of division is less distinetly marked. The original
gray earbonate oceurs in “kidneys”, irregular oval masses, distributed through a bed of shale, and in compact,
sold Leds. The oxidation of a gray kidney neeessarily vesults in a Hmonite kidney, while the alteration of a d
-compact bed may result in o cellular limonite or a kidney Ly the rounding off of the corners, which are most
rapidly attacked.

The term “kidney ? is thus applied to some of the carbonates and to all the limonites having a concentrie
structure, .

These ores are generally too thin to pay for drifting; hence their use is confined to localities where erosion has
50 exposed them in the Lill-sides as to make them aceessible by stripping off the overlying strata. The depth to
which this stripping is profitable depends upon the thickness and quality of the ore, and the amount of ore of &
given thickness obtained for a given depth of stripping depends npon the slope of the hill,

¥

1, GO,

The strata are most deeply eroded and the ores are best exposed along the western edge of the Ohio coal-field,
and the manufacture of iron from native ores is practically confined to a belt 20 to 30 miles in width, which follows
this western limit, Iu districts where much ore has been taken out, the hills are girdled by a continuous line of
such stripping, or, as it is there called, a “bench”. As the ore-beds lie so nearly horizontal that the difference of
level is pereeptible only over long distances, the presence of ore in ene hill is proof of the occurrence of a similar
bed in any hills of the neighborhood that are high enough to “catch it”; and with the principal deposit of southern
Ohio, the “limestone ore”, the quality and thickness are so uniform that it can be safely relied upon, 'This is
-approximately true of most of the block-ores, though where they oceur in the horizon of a limestone they are

235



20723 s,

MaAp

0n8tes pnd 7, i,

@ Cray Darg,

Oreg,.

TES,

THE UN ITED 874

Fig, 17,

\ \\ @\‘ u,\\\,. n.‘\,H\w\.\\.. s
N Ao
P \\A Z \\x v\\w\&\ \ﬂxw\\\\
x. .
= N. .\\.\\\ \\\w\ \\\m\\”.ﬁ.\\,ﬁ..V”\\\»\\\\\ﬂ.\ P
i %\W\\\, 4 \S&) 2
; 2

%
73 = %
: 77 2
4 22 4

B <
: N T

% "

MINING 1N DUSTRIES OF
-
Lr
}

s
e

236
’\;‘R’
":HILLlf;:)\r
J
i



237
The investment of capital in the blackband ores,

It is not true, however, of the blackbands. The sections given a
amination of the deposit by boring, is always hazardous, since ores which may show 5to 7

IRON-ORE MINES OF OHIO.

in the description of the ores near Dover, Tuscarawas county, show the rapid changes in thickness of the great

blackband of that county, and the exhaustion of the Iron Point ore, the main reliance of the furnaces at Shawnee,

shows how uureliable the same ore-horizon is in that region.

without very careful ex

feet in thickness at the outerop may dwindle to a feot in 30 yards.

likely to run into it, as shown by Professor Orton.
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“My general section is for the Hanging Rock distriet, and will

not apply accurately to all portions of the state;” nevertheless, it is used in the accompanying chart to show the

F1@. 68, —GENERAL SECTION OF OHIO (OAL MEASURES, SHOWING APPROXIMATE LELATION OF THE IRON OREN SANMPLED.
approximate relations of the different ores sampled to each other.

The accompanying general section is taken from Professor Orton’s ¢ Supplemental Report on the Hanging

Rock District” (Ohio Reports, Vol. III).
In response to inquiries, Professor Orton says:
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2 The columns headed ¢ Limestones?, *Coals”, and #Ores in section” are carefully copied from Professor Orton’s
section, except that a question-mark is added after the Maxwell limestone, to indicate a doubt he Iimself expresses.
in regard to its position. Im the column ¢Ores not in section” are placed those which belong to the northern part
of the state, or are too local to have found a place in Professor Orton’s classification. The positions of these ores
are necessarily only approximate.

A real doubt as to the proper horizon is indicated by a question-mark.

Although this section is thus very general in its present application, it forcibly illustrates the fact that the i iron
industry of Ohio, so far as native ores are concerned, depends mainly on two horizons and in a lesser degree upon
a third, namely, the Tuscarawas and Iron Point blackband, the limestone or Baird ore, and the block-ores of the
b Zoar limestone horizon.

In the following pages the analyses of the ores will be accompanied by such notes on their peculiarities as may
seem of importance. '

The lowest ore in the section is the Mineral Ridge blackband. It lies, according to Professor Newberry (Qhio
Reports, Vol. I1I, p. 790), about in the position of the Logan flint on Professor Orton’s section, and I have therefors
added it beneath that eoal. The ore is represented by samples from the mine of Tod, Wells & Co., at Mineral
Ridge, and the John Henry mine, a mile south of that place. ‘

It occurs at a depth of about 130 feet beneath the surface; the ore has an average thickness of 9 inches, but
varieg from § to 13 inches; it is overlain by about 2§ feet of coal, The ore is dark colored and homogeneous, with
¢ little seams of coal, one-sixteenth to one-fourth inch thick, in the upper layers of the bed. The following are
the analyses: .

Mineral Ridge blackband.

TON, WELLS & CO. JOHN HEKNRY,
Roasted, Raxw, Raw. Roasted.
1201, 1202, 1263. 1204,
d Per cent. | Percent. | Percent. | Per cent,
Metallie iron . cevenncoiiiiinnnn. 50,62 . 30, 00 80,72 52, 52
Phosploras. ceoeeeiieniinnens 0. 204 0. 150 0.182 0. 398
Phosplorus in 100 parts iron .. 0,443 0. 500 0, 582 0,768

Two and one-half miles northeast of Jackson, in Jackson county, the bprmgﬁdd Southern Railroad Company
has opened an ore-deposit, which lies just above the “Hill coal”. The oreisa darh bluish gray, very compact
carbonate; it occurs in five beds, of which the following is the section:

. Number. Ore. Shale. Coal,
Imohes. Inches. -| Inches
€ Baenerrme wreientrantaens e 12 :
b AR DU
ereiiinarer tvennrsrnas e reaaas 2
[ S P
2 6
12 Jeeoeniaiiae,
RPN 7
T S PN
Latenensieraeearnnneaeranenanons 13
............ 86

This gives 283 inches of ore in b feet; of the five, however, only Nos, 1, 2, and 5 are always found; Nos. 3 and
4 occur in lenticular layers, and above No. 2 there are sometimes little kidneys scattered through the shale. Five
samples were taken to represent the five different beds:

r Davis ore, Lawrence county.

Bed No. 1. | Bed No, 2, | Bed No. 3. | Bed Ko.4, | Bed No. 5.

1228, 1229, 1230, 1231. 1232,

Der cent. | Per cont. | Per cent. Per cent, | Per cent,

Motallio iron. coves cecaernn... 85,17 34, 07 23.09 82,03 17,97
Phosphorus 0,420 0, 270 0. 249 0, 344 0.216
Phosphorus in 100 pmts hon 1220 0. 702 1. 040 1, 070 1. 200

Another ore, mined near Jackson, at Byers station, is locally known as ‘“Ray’s ore”; the sample was taken
from a car-load of the ore at the Star furnace, at Jackson, and as the deposit was not visited, its place in the
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section is uncertain; it may correspond to the Maville block or it may be quite local. The ore is sandy limonite, a

with a large number of fossil-plant impressions.

The following is the

Ray's ore, Byers station.

analysis:

1242,

Metallic iron
Phosphorus.

Phosphorus in 100 parts iron

Per cent.
30. 98

0.877

1,220

The “Dblock ores” form one of the important ore-horizons, subordinate only to the limestone
ores. Professor Orton’s classification is given in the section; it is here compared with that used at Scioto furnace:

Professor Orton. Secioto FFurnace.
. TFine Block.
Tine Block «-uyeenrenrensnrnnn. { Big T block.
Band Blovk ....eevereeiinvenne..| Littlo Sand block.
Rough Block «evvnvinnnninninnns Big Sand block.
Upyper Main Bloek.....coenrenann Little Red block.
Lower Main Blook.....ceeunesees Flag-ore.

b .
and blackband

c .

The six ores of Scioto furnace are represented by samples taken from a large stock-pile of mixed ores; they-
each represent a few pieces of ore picked out by the superintendent of the furnace and his workmen, it being-
impossible for any one not accustomed to the ores to distinguish them from each other; separate piles of each counld’

not be found, as the furnace was not running.

Other more satisfactory samples of block ores were obtained at Monroe furnace, 7 miles north of Scioto, at.
Milton furnace, near Hamden Junction, at Junction City, and at Frazeysburg., The “Dunkel ore”, sampled from
five loaded cars at Creola, belongs to this class, and the “Rock ore”, dug near Dover, Tuscarawas county, is
probably of the same horizon as the upper main block. There is apparently considerable variety in the character

of these ores.

The following are the samples and their analyses:

Scioto Furnace, Scioto county.

Fine Block, | BigRed. | Little Sand.| Big Sand. | Little Red. | Flag.ore.
1214, 1215, 1216, 1217, 1218, 1210,
Per cent, Per cent. Per cent. Peor cent, Por eent. Per cent.
Metalliofron..c.avisuenearnnnn, 49.71 40. 42 80,10 : 39,73 30,61 34,43
Phosphorus........ R 0.211 0. 570 0.252 0. 420 0,615 0,180
Phosphorus in 100 parts iron .. 0.424 1. 480 0. 696 1L (60 1. 800 0. 878
Block-ores.
MONROE FURNAGE. MILTON FURNACI, CREOLA. JUNCTION CITY.
Sﬂﬁf’(?) Teﬁt(‘,‘; Big Sand. | BigRed, [Dunkelore] Red. | Kidney.
1225, 1226, 1248, 1244 1252, 1264, 12065,
Per cent. | Percent. | Percent. | Percent, | Percent, | Pereent, | Por cent,
Metalio Iron.cveemeernnnnannnn 41,86 42,20 31. 56 46,12 41,62 38,73 80. 64
Phosphorug..c.cvvveeiiienneas, 0.320 0,833 0. 250 0,197 0,174 0. 144 0.102
Phosphorus in 100 parts iron... 0,765 0,788 0.792 0. 427 0,418 0.372 0,278
DOVEL, TUS-
JACEEON ?
BIHAWNER. FRAZEYSBURG, e, | CARAWAS
COUNTY. | “nounry.
- " ! Big Red
MocGinnis | Millstend | MeDonald
Block-ore. | Gofl bank. Llock, Swa-| Rock.ore.
Dank. banlk. bank. in ger'l Farrn
1257, 1286, 1207, 1208, 1269, 1247, 1271:
Per cent, | Percent. | Percent. | Percent. | Percent, | Percent. | Per cent.
Metallic iron.cccvwenvens vnnnaas 44,29 51. 86 a7.70 82,41 52.17 438,63 38, 00
Phosphorns 0.230 0. 532 0,281 0.181 0.187 0, 665 0,188
Phosphorus in 100 parts iron... 0. 540 1,026 - 0.745 0. 558 0.263 1.520 0, 486

a
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& The Milton furnace “limestone-kidney? lies about 30 feet below the great limestone bed”, No sample of this
ore could be obtained near Milton furnace. Amnofher ore, mined near Zoar, Tuscarawas county, apparently belongs
to the same horizon, and is so placed on the section, Two samples were obtained of it, one from yieces of ore near

pits worked two years ago by the Zoar Society, the other from a stock-pile of about 200 tons at the Tuscarawas
furnace, Dover. The analyses are:

ZOAR 1ANMAN FARM,

BOCIRLY, DOVER.
b 1270, 1278,
Per cent. Per cent.
Motallic iron. coaes cveannnnnn.n, 26, 89 84,15
PhosphoTiB. cvmmmvnnrreeniesne. 0.160 0,184
Phosphorus in 100 parts iron... 0. 505 0, 639

The ore is a light-gray carbonate, which forms peculiarly loose shells of limonite in weathering.

The limestone or Baird ore, the most regular and most reliable of the series, is persistent over Lawrence,
western Gallia, eastern Jackson, and Vinton, and Hocking counties. It has throughout the same general
.¢ characteristics, and is exceedingly uniform in quality. Where unaltered it consists of odlitic grains cemented by
clay and silica; near the outerop it is oxidized to a very porous limonite; it sometimes deteriorates locally to a
ferruginouns limestone, when it is known as “blue limestone ore”. In the southern half of the area of its ocenrrence.
‘the ore-bed consists of two parts—a solid layer, resting on the Hanging Rock limestone, called the “XLimestone
vein”, and rounded masses imbedded in the fire-clay immediately above, called “Timestone kidney”. In the
"northern part of the same area there are no kidneys over the “vein”, but a soft red variety appears in the latter,
which was not observed farther south., The samples taken represoent six varieties of the limonite ore.

Unaltered earbonates: '

] (1) Gray limestone vein.
(2) Gray limestone kidney.
Xil (3) Blue limestone ore,
Limonites: N
(4) Red limestone vein.
{6) Red limestone kidney.

Hematite:

(6) Soft red limestone vein,

A variety of compact crystalline carbonate, mined near Munroe furnace under the name of “Xudson ore”, ig
-eonsidered by Professor Orton to belong to the horizon of the limestone ores. It is certainly a very local deposit;
but it was stated to the writer that it rested on the ‘“limestone coal”, in which case it would form part of the
Hanging Rock limestone. It is placed with the limestone ores.

€
SOFT RED LIMESTONE | BLUIL LI ‘mm HUDEON
RAY {STONE VEIN, . ON g ) LUE LIMI- I
GRAY LIMESTONE VEIN. GRAY LIMESTONE KIDNEY, VEIN. STONT om'i on.
1234. 1238, 1356, 1209, 1212, 1223, 1246, 1264, 1258, 1285,
Peyeent, | Percenl. | Percent. | Peroent. | Percont. | Percent. | Percent. | Tercent. | Percent. | Dercent.
"Metallie 0N cvenerrcan i 30. 50 82,59 34, 68 84.27 58.29 43.23 61,07 52.08 85, 57 3, 82
PhoSPHOTUS. ce e eoirneienriiiaiie s anncas 0. 151 0,211 0, 080 0. 040 0.144 06.167 0,072 0,112 0. 233 0,279
“Phosphorus in 100 parts jvon.............. 0.413 0. 647 0.231 0. 143 0.433 0 886 0.13% 0. 215 0, 656 0. 518
I RED TIMESTONE VEIN, RED 1IMESTONE RKADKEY. e -
1233, . 1287, 1240. 1244 1248, 1265, ! 1210, 1222, 1239, 1234,
‘t
. FPor cent, | Percent. | Percent. | Percent. | Percent. | Percent. | Percent, | Fercent. | Percent. | Perecent.
Metallio 0N, eeeeeiuacae e eaanas 47,28 4. 80 34. G2 51,46 44,34 47, 50 41. 40 49,32 80, 49 24,68
» PhoSpPhOTE . . cevetaiaiiann cerrenmennnas 0. 240 0. 100 0. 074 0.127 0,211 0, 205 } 0. 150 0. 145 0. 156 0,172
Fhosphorus in 100 parts fron. ....oaeeen. .. 0.508 0. 301 0.214 0,247 0,470 0,432 ‘] R 0, 994 0. 990 0.7

The “shell and kidney ore” of Tuscarawas county, which lies upon coal No. V, the “Snow Fork ore”, and the
“Norris yellow kidney” are less regular in their occurrence than the block or limestone ores. They are, however,
especially the two latter, of considerable local value, on wecount of their quality. The yellow kidney is used at
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Hecla furnace, and the special qualities of the iron, which ranks among the first of the a

Hanging Rock cold-blast irons, are in part attribnted to the mixture of this ore with the

limestone. At Monroe furnace the Top Hill kidney or Snow Fork ore is much prized.
Samples were taken from stock-piles of these ores.

BIELL AND [0 TRELLOW
Koxgy. YOV FORK] ornny,
1272, 1224, 1211,
. ) Per cont. | Percent, | I'er cent,
Metallic iron .eeen.... 40,65 31,60 42, 97 ‘ b
PhOSPBOTUS v e envnneennnn 0. 824 0.479 0. 817
Phosphorus in 100 parts iron .. 0. 027 1.510 0. 961

The Buchtel ore occurs in the northern part of Hocking and Athens counties. The -
thickness of this deposit, 3 to 6 feet,” excited great expectations of its value, and the
Buehitel furnace, along with several others, was built where this ore is the principal local
dependence. These furnaces are now using a large proportion of hmestone and Dunkel
ore, brought by rail 50 to 70 miles. ¢

The following is the analysis of a sample cavefully taken as an average of 200 tons, at
the Orbiston furnace:

BUCHTEL
OnL,

1201,

Per cent.
Metallio fron, .au. N 28,63

Phogphorus. .
Phosphorns in 100 parts fron. . cooveeeeaian. 5, 065

1. 450
’ d

The level of coal No. VII is an important ore-horizon in Tuscarawas county. Imme-
diately upon the coal lies a bed of blackband, and upon this a layer of more calearcous
ore, which sometimes is odlitic’in structure, ealled the monntain ore.  The coal varies from
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2. 6 inches to 2§ feet in thickness; the blackband from nothing to 8feet, and the mountain ore the same., Variations
in the thickness of the ores ave very sudden. A reference to the accompanying map (Fig. 69) and sections (Tig, 70
of a typical bed on a property that has been thoroughly explored by boring will show the manner of occurrence
of these ores. I am indebted to Mr. Croxton, of the Tuscarawas Iron Company at Dover, for the information there
eiven. !
Tuscarawas blackband.

= e = = e
“‘lf.g‘,‘;‘\‘;“’ DAILER FAKM. \ DOVER PURNACE HILL.
o |
Mountain I TRoasted e Mountain MMountain Roagted
b jalvg Blackband, | (O, | Blackband, oo ore, ‘ Blackband, | 0B
127 1275, 1276, 1277, 1275, » ﬂ 1980, 1281,
DPer eent, Per cent. DPer cent, Per cent. Pey cont. Per cent. é\ Ter cent. I'er cent,
Metallie IPOL vevees vemmmeammasvasaen sannne cmmsaans 82,30 o 26.3L 44, 07 27,82 34,08 48. 09 | 23,95 40. 1
PlHOADPDOTRS. cei i mreievcanaaversarsrannancamesnnoas 0. 604 0.195 0. 350 0,169 0. 705 0, 088 | 0. 171 0, 422
Thosphorus in 100 parts iron ..oeeecmeiiinannnas . 1. 867 0,741 0.704 0.619 2,033 2,908 ) 0. 714 1032
B i J
WOLY BTATION.
HUGH KELLEY BANK, -
[ Dye bhank. k Wyan faem.
Roastoed Ronsted RN Mountain e ' TRoasted \ ' Roasted
piackband. L) onntain ore, Blackband. ore. Iilm.kbund.i blackband. Blackband, lllluoLbuud Wackband.
1282, 1283, ’ 1284, 1285, { 1236, t 1287, t 1280, - 1200,
i : — —. i
Per cent, Der cont, Per cent. | Peorcent. | Der cent. | Dercent. | Dercent. | DPercent. | Fercenl.
Motallie ivon 41,12 45,36 27. 56 29,52 25,20 42,18 3. 90 20. 82 44.48
Phosphorng...veennieiiiavniinian 0.314 0,702 0,159 0,326 0.160 0, 204 0,161 0. 266 0, 312
Phosphorus in 100 parts fren ..oiiaieanniianiaoe, 0.764 1. 5648 0. 677 1,143 0. 635 0. 626 0. 674 ‘ L011 6.704

The next ore-borizon above that of Coal No. VII is one which s widely known in the sonthern counties as. the
level of the Iron Point blackband; the ore obtained from it varies very greatly in different loealities, and the basin,
from which it takes its name, Iron Point, near Shawnee, has been entirely exhausted.

The blackband oceurs, however, elsewhere néar Shawnee, but in muech smaller beds and of inferior quality.
An ore mined near Moxahala, a gray carbonate, is believed to belong 16 this horizon. The Orbiston blackband
which lies just above the Buchtel ore undoubtedly does, and Professor Orton places the Peterson ore of Olive
furnace, Lawrence county, here also. The latter is o peculiar earthy bematite and limonite, quite soft, with thin
layers of coal in it, and rests on 18 inches of clean coal.

¢ ' Ores of the Iron Point blackband horizon,
OLIVE FURNACE, ORBISTOX, IRON POINT. BOWMAN FARM. { MOXATLALA,
FPoteraon ore. Blackband, | Blackband, | Idimeonite. | Blaekband:. | Limonite. ; Upper beds, i Bottom beds.
1220, 1281, 1250, 12568, 1259, 1260, © o 180L ] 1262, ’ 1208,

FPer cont. Loy cent, Per cent, Par eent. Ter cént. Per oent. Per cent. } Der cent. Per cent,
Metalliciron ... coovuiincivncninnnas 45, 08 46,17 35,08 84,41 40, 34 81. 96 42,78 | 3409 a0, 23
ThosphoTus « e ivraninirencrannnen 0, 568 0, 052 0.333 0. 288 1,132 0. 607 D, §84 ‘ 3,106 1,001
Phosplorus in 160 pavts ivon........ . 240 o 1410 0. 940 0, 837 2, 443 1774 2066 | 8.877 3,311

It remains to describe a very exceptional deposit of ore along the Middle fork of Little Beaver river, Columbiana

" county. This stream cuts through thé Coal Measures from Coal No. VI down to Coal No. IIIL. W1thm this range

there are three beds of gray carbouate ore, too thin to pay for working in place. But along, the river-banks the

water-worn orve-pebbles are concentrated with 25 to 30 per cent. of granite and quartz drift-pebbles, in beds 8 to
16 feet thick, which lie upon Coal Measure sandstones and shales in place, .

The exposed pebbles of gray carbonate become oxidized on the ountside, and a brown polished shell of limonite
results; this is frequently very loose and fragile, or again dark-colored, resembling a pebble of black quartzite.
Where cracks in this shell admit of freer access of air and water to the core the latter is furrowed and often marked
like an alligator’s skin. The ore is shoveled into riddles, the large pebbles of granite are picked out, and the
material remaining is roasted in piles. In arecent contract the Cherry Valley Iron Company specified that the
proportion of foreign pebbles must be kept below-10 per cent.
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Coal Measure fossils are occasionally found in these beds, and the pebbles themselves often assume very &
curious shapes. These ores are represented by six samples taken from three workings along the stream near N(,W
Lisbon; they ate those of Captain B. I, Lewis, William Denman, and A, G. Smith,

“ Widney” or pebbdle oves of Middle fork of Littls Beaver river.

CAPTALN B, T LEWIS, WILLTAM DENMAN. A, G. BMITH. "
Raw. TRoagted. Raw. Roasted. Tew. Ronsted,
1205, 1206, 1207, 1208, 1200, 1300. b
Per cent, | Percent, | Per cao\zt. Por cent. | Per cent, | Per cent.
Motallic 10N cevvievcnneevaanes 38.21 46. 07 30.77 48,84 38,04 38. 55
0 Phosphorus 0. 518 0,428 0. 468 0.408 0,417 0.370

Phosplhorus in 100 pmta iron.. 1,851 0. 929 1177 0. 068 1. 000 0. 960




NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN MARYLAND.

By EowaRrD R. BENTON.

BALTIMORE BELT—MESOZOIC ORES.
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1. Bultimore County, m Magnetic ore.

& Carroll ¥ © Carbonate ore and its alteration produets, i.e. hematite I
8. Fredorick  ©¢ and limonite. (Mesozoie.)
- L : ’
4. Howard .o (O Other limonites.
5. Montgomery County. © Furaace samples,
G, dunc drundes *¢

7. Prince George ¢
Fr¢. 71L,—MAapr o3 LASTERN MARYLAND, SHOWING LOCATION OF IRON-ORE BANKS SAMPLED.

1029, Jacol Smith’s orve-bank, Baltimore county. Carbonate ore, with hematite and limonite. Working mine
situated 11 miles about northeast from Baltimore, and about 1 mile northwest of Jacob Smith’s house,
on the Philadelphia turnpike. '

Considerable ore hias been dug at this locality in past years. At least 300 tons were produced in the census
year, but the exeavations made previous to 1880 are so washed and weathered that little can be learned from them.

245
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a The recent work consists of a drift or tunnel about 40 feet long, inclining downward a few degrees going from the
entrance. The mine is entively in a stiff dark-gray or brownish clay, dipping a few degrees toward the west. The
extremity of the drift is about 25 feet below the surface. Above it lie 15 to 20 feet of clay, and above that & to 10
feet of sand and sandy loam (see section, Fig. 72).

The ore oceurs in the shape of roughly ellipsoidal clay-ironstone nodules, from a few inches to 1. foot or more
in longest dimensions, dark red to brown (Lhematite or limonite) on the exterior. This outer portion is a shell, and
consists of several concentric shells, and may be readily broken off, leaving & hard, light-gray lump of argillaceous

carbonate of iron or clay-ironstone. These nodules are arranged along certam plfmes in the clay-bed, and the beds
of nodules thus formed have the same dip as the clay-bed.

b
1029, 1030.
JACOB SMITH'S MINE, MINE WORKED BY H. HEGEMAN,"
Z
é z
‘ S —
g
C aloa® I e acunap'a',a'o“. 2°9°°"6°°°"k'°°"'°u/
Zloe 8 s oo Ean @ o g =%
’ 1.—Sandy loam and sand.
1,—Sandy loam.  2.—Sand. 3.—Clay. 2,~Clay containing bed of carbonaie
@ b.—Beds of carbonate ore nodules, nodules—a.
Seale of feet for these four sections.
G 0 Y 30 AT %0
' 1031. 1032,
d FURTENSBURG MINE, REVER AND KOSTER MINE;
p)
x . e
2 ° & ° ) <=° Q o [
2 '\ 0 o &
o 1.—Cluy without nadules.
F|%0 %GR og o lavs pePon\ 2 —Clay with nodules,
L—~Sand. 2.—Red eluy (sandy).
e ' 8.—Nodule cley. a.—Nodule bed.
1
f SECTIONS OF NODULES FROM 1032.
Shaded pdrt.—Carlbonate or *white’” ore.
Unshaded part.—Hematite and lmestone, or “red”” and ““Urown’? ore.
Heavy black part,—Crevices.

Fia. 72

Two of 'these beds of nodules are exposed in section in this mine.
in others there are spaces between them.

" Mining here consists merely of digging ahead a,nd taling out. whatever nodules are found. ‘

This ore is carted about 4 miles to Furstenburg’s furnace, at Stemmer’s run, or Rossville; it is then roasted in

open piles or in kilns, and used in making car-wheel iron. The mine is owned and worked by Jacob Smith,
Rosedale post-office, Baltimore county. '

In some places the nodunles are contiguous,
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Analysis. @
1029, Remarks,
| Motallic iron vavieecenanraanen, 42,76 iSjﬂmpk} tr;k;m ;‘rom tlwo 1pjn;ul}‘cl
strings of nodnles of oro at head of drift.
Phosphorts...o.veenennennes 0.002 + Avernge thickneas of the two strings
I’hasphqrus in 100 parts ivon .. 0,215 | together, about 1 foot.

1030. Hegeman or Smith, Baltimore county. Carbonate (hematite arld limonite). Working mine, open cut, situated

oun land of Mrs. Henry Swith, about 2 miles east of Furstenburg’s furnace, Stemmer’s run, just north

of Philadelphia, Wilmington, and Baltimore railroad. b

Several acres have heen dug over in past years to a depth of 20 to 25 feet, and the nodules of carbonate ore

with shells of hematite and limonite have been taken out from the stiff gray clay (see section, Fig, 72). Workings.

are all open. Mining consists mevely of digging away the clay and overlying sand and sandy loam, and picking out:

the nodules. At least 450 tons were produced in the census year. These ore-nodules are entirely similar in

-appearance and structure to those of 1029, The nodules have a rather smaller average size. This ore is carted 2%
miles, to Furstenburg’s farnace (Stemmer’s run), and after roasting is used for making car-wheel iron.

Analysis. ‘ .
(Y
1080, TRemarks,
Metallio fron .oiieeeeniaaiinn, 46,23 Sample taken from pile of severalhun-
Phospliorus 0.197 dred tons of carbonate modules ot the
PHOBPIOINE . anes varnensanenne. 2127 | nine
Thosphorus in 100 parts iron .. 0,275

1081, Furstenburg, Baltimore county. Carbonate. Working mine, open cuf, Just south of Stemmer’s Ran station.
on the Philadelphia, Wilmington, and Baltimore railroad, on land belonging to Levi IFPurstenburg.

This ore oceurs in a horizontal bed of clay, and in the shape of nodules, thus resembling 1029 and 1030, but,
unlike them, the nodules bave no shells of hematite and limonite, but are composed entirely of the argillaceons
carbonate. As a rule the noduoles lie with their longer axes horizontal, though not invariably so. A thickness d
of about 8 feet of the clay-bed is exposed, and over it lies a 8-foot bed of red sandy clay, which again is overlaid
by 12 feet of sand, with a slight amount of sandy clay at the top (see section, Fig, 72). The ore is earted about
oue-third mile to Furstenburg’s furnace, and used, after roasting, for making ear-wheel iron.

Analysis.
1081 Remarks.
Metallie fron coveenrwwenirnnn, 36,75 ‘ Snm;p]e {lﬂlcen {romln pilto of sevell'nl
. . ons of nodules of carbonate ore at the
Phosphorus 0. 008 mine. e
Phasphorus in 100 parts iron .. 0,274

1032, Rever & Coster, Baltimore county. Carbonate (hematite and limonite). Working open cut. Land of L,
TFurstenburg, about 1 mile northeast of Furstenburg’s furnace.  Worked by Rever & Coster. .

The nodules in this exeavation, though similar in mineral characters to 1029 and 1030, are much larger, some
being 2 to 8 feet in longest dimension. They ave not confined to so narrow a bed as the others, but are scattered
through a bed of clay & to 6 feet thick, above wlhich is 7 to 8 feet of clay entirely without nodules, but otherwise
similar to that below (see section, Fig. 72). Sections of 'some of the larger nodules are exposed in the face of the
excavation, and two of these are figured. The ore is carted 1 mile, to Furste_nburg’s furnace, and roasted to supply
the furnace. It makes car-wheel iron, ' '

Analysis. £
1032, . Remarks,
Metallic Iron -ovvvrevcrevenna, 40, 58 Sample taken,from pile of nodules ab
the mine,
Phosphorus..eeer cuerserereenn. 0. 094 ‘
TPlosphorus in 100 parts iron .. 0. 282

1083. Furnace sample, Furstenburg's furnace, Stemmer’s run, Baltimore county. Carbonate or white.
This sample represents the carbonate portion of the ore received at Furstenburg’s furnace from Furstenburg,
Jacob Smitl’s, Hegeman’s, Rever & Coster’s, and other banks.
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a Analysis.
1033, tomarks.
Metallic f0on .ovvcimannniuine. 36, 56 Smnyle taken from n pile of about 500
PhosphortB. cve e ecremrnerninsnn 0. 008 E‘;%Be_o raw ore at Furstenburg's fur-
Plhogphorus in 100 parts iron .. 0.186

. 1034, Furnace sample, Furstenburg’s furnace, Stemmer’s run, Baltimore county. Hematite and limonite.
For this sample the hematite and limonite or decarbonized portions were selected from the same pile from
which sample 1033 was taken.

b Analysis.
1034,
Motallie fron c.eveeniianiiiiana et 46.17
PhoSPROTUR. eewarnnssnnsvamensannns 0.113
Phosphorns in 100 parts iron w.eeev.nvennns 0. 245

1035. Furnace sample, Furstenburg’s furnace, Stemmer’s run, Baltimore county. Carbonate (hematite and limonite).
This is the best average commercial samnple of the carbonate ore, and its alteration products from the ¢ Baltimore
¢ Delt”, northeast of that city.

Analysis.
10335, TRomarks.
Metallic iron coaevecnereaneeea. 42,01 Samplo t?nilmn ilon(l piloof § ioo tonlxz) %’f
. raw oro ab furnace (siume pile s
THOBPLOTS wee oo e e 0.089 | 1nd 108d). All viriotics of oro in the
Thosphoras in 100 parts iron .. 0.212 | pilo wero sampled together,

1036. Furnace sample, Furstenburg’s furnace, Stemmer’s run, Baltimore county. Roasted ore.
Product obtained by roasting 1035. This gives an g 'chrage sample of the ore of the ¢ Baltimore bt,lt” northeast
¢ of the city ready for the furnace.

Analysis.
1036,
Metalllo Jron coetvrivin iy 47.78
Phodphorus. .o v vemien i 0.079
Phosphorus in 100 parts iron .............. 0. 166

1037, George L. Skagys, Princo George county. Carbonate (hematite and limonite), On land of George L. Skaggs,
e 200 yards southeast of Branchville station, Baltimore and Ohio railroad.

The ore here is entirely nodular, and as in case of previous samples, the nodules lie along certain lwyers in stift
clay, The section (1037, on Fig. 73) illustrates the structure more in detail. There is every grade, from nodules
composed wholly of carbonate ore to those wholly decarbonized, and composed of hematite and limonite. This
gradation takes place from the bottom toward the top of the section.

An excavation about 120 feet long, 75 feet wide, and 10 to 11 feet deep Las beén made. It takes five men and
two one-horse carts abont a week to dig 50 tons and get 1t loaded on tars at the railroad, 200 yards distant. The’
ore goes to Baltimore furnaces.

The position of the layers which the hand-specimens 10374 and 1037)h represent is indicated by the letters «
and b on the section.

i : . Analysis.
1087, Remarks,
Motallic Ston. o v eneninamiaann. 40. 86 LSls;mpluhtnlﬁm v 0&1 cnr- l];ni(l of 20 tnng
. at Branchville station, Baltimore an
PhOSPLOIIB.eunr ceenaranaennn. 0.060 } Ao eailrond., !

Phosphorus in 100 parts ivon... 0,147

1038. George Yokels. Carbonate and hematite, (George Yokel’s land, about 1} miles east of Beltsville St‘ltl()ll,
Prince George county, on the Baltimore and Ohio railroad.
Very large excavations have been made here, but weathering has obsecured them so much that the structure
caunot be seen except that the rock to a depth of 50 fect is composed of clay in beds of various colors.

L]
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'

The mine is worked at present on a very small scale at one end of the old workings. Here the depth reached a
is not over 15 feet, and the mode of occurrence of the nodules is similar to that of 1037, except that scarcely any

1037.
GEO, L. SKAGGS“ MINE.
r‘—-—"“——————’_—‘“\
Loam. | | Surface,
Sandy loam.
Ferrig, gravel < ~Comeentrie o~
axil ey, e = v aat .%o 0 b 76'075('5%irlﬁ‘ﬁlllglﬁlngrgﬂ;flccl
Ferrug. clay-band. l Nodules white, b
with thin red
e 0 She
e FerTUg, clay-bond, J or brawn shell.
S Ry SN
St Wuish-
gray elay. Nodulps
Ferrug, clay-band., w;z(_ztlly
o= white.
>
\. 2, .
, Sealy, "',‘ " ¢
e X 2 g3 il !
1041,
FRIZL AND MILLBROOK'S,
Soil.
P d
-
e
e = So
= Noﬂul:;s c?‘n}]msad
o e = entirely of hema-
Banded brown< et —— = tite condd Uimonite
eluy. are,
oD O e o o5 Nodules eomposed ehicfly
;:f hmn(lziftitlla or(!,,bul a few
have a ¢ carbongte ore
< = O = at the centre,
.
Seals, ¢
‘{m‘;::?-mﬂ—_:iﬁvek
1043,
‘ JAMES O'BRIEN'S MINE.
Soil, W
- O I
Unsiratified Q
vrown clay. @ o
- f Hematite nodules.
’
& S
o
© U
Seals. —— ot
a 8 £ @ [
Fia. 73.

' wholly carbonate nodules are to be found. The nodules are much fissored, and their decomposition has gone to a
much greater depth than in 1037. The alteration has gone on with reference to fissures and crevices in the nodules
rather than concentrically. »
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wied 1% miles to Beltsville station, and shipped to Baltimore. At least 70 ‘ ' shi \
thii% mine in the cens vear, ion, and shipped to Baltimore. east 700 tons were shipped from

Analysis,
1038, Remarks.
Motallic fron..ovoienene ..., 46,51 Sample taken from pile of about 10
PLoaphorUS . veer vanreennnnns 0,115 | tons of nodules at the mine.
1) Thosphorus in 100 pavts izon... 0. 247

” #) ( & ) 2 " >, YR 3 3 i i i
1034, Furnace s .unpie, Aluirkirk furnace, Prince Greorge county. Oarbonate (hematite and limonite). Three mines
near Muirkirk furnace. :
T™hi 1 ¥ 3 G 3 3 1 1
Al ‘11}13 mmn.ﬂ(a 1(:1)1e.sc.uts the average quality, before roasting, of the ore used to supply Muirkirk furnace,
Muirkivk station, Baltimore and Obio railroad. The ore is a mixture of carbonate with its alteration’ products,

hqxn‘n,t:ito. and limounite. It is from three banks sitnated 14 to 14 miles southeast of Muirkirk station, 1. a.,, Friel &
Milthool's, Smitl’s, and Wood’s,

Analysis.
¢
' 1080, ' ' Romarks. l
Metnllic 10N, caei vt anna e caanas 42,01 7 Sample talen from- pile of nbout 1,000
Phosphorua. .. v cvvine e ceaes g.or3 | tons ot Muirkivk furnace.
Phospliorus in 160 parts iron. .. 0,170

1040, Turnace sample, Muirkirk furnace. Roasted ore.
This sample gives the average character of the product obtained by roasting 1089, and thus represents the ore
8 it goes into the furnace where it is made into car-wheel iron.

d
Analysis.
1040, e
" Metalllo iron.......... e meatanesarsreanaans 46,95
gy Phosphorus..... et ameenn s, 0.108
Thosphorus in 100 partsiron. ., .cveeeneen., 0.284

1041, Friel o Millbrook., Hematite (with some limonite). Situated 1% miles southeast of Muirkirk farnace, Prince
George county, on land leased by C. B, Coffin, proprietor, Muirkirk furnace. Worked by Pat Friel and

¢ Curl Millhook,

At least 800 tons of ore were produced in the census year.

A evireular exeavation covering about 1 acre has been made. The depth reached is 20 feet, and all the rock
exposed i stifl, dark-lrown or gray clay, with the exception of 1 to 2 feet of soil. ' .

The gection on Fig, 78 show the general distribution of the nodules. The clay in this bank shows more perfect
murks of stratification than is nsual. These marks consist of five bands of reddish-brown clay, The ore, except
nenr the bottom of the pit, is all hematite with a lttle limonite. Near the bottom a few of the nodules have cores
of varhonate ore.  The amount of strictly white ore in the sample is inconsiderable, This ore is carted 1% miles to
Muirkivk furnace, and goes in with other red ores and with some white ores which, after roasting, are used in the
Nirnncw for making car-wheels, boiler-plates, and ordnance ivoun, '

g Analysis.
1041, Temnrks.
! Aetallle fron - vam e vemcinmmenns 48, 26 Sawploe taken from pile of & tons ab
ui It fur: ) . -
TLosplIOLUS . e caeaanneae e 0,101 %ﬁ‘;ﬂi:h ﬂ(lslgxncc% [,mukfgfns on earts and

Thosphorus in 100 parts ron. .. 0.233

v

1042, Furnace sample, Alwirkivk furnace. "White or carbonate.
This sample gives the average quality of the white or argillaceous carbonate portion of the raw ore supplied to
the furnace by Friel & Millbrook’s, Donaldson’s, and Wood’s hanks, all near the farnace.

’
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Analysis. a
1042, Remarks,
Metalliciron 41,07 Snmplt? tnkel%) by selectixtlg the \;‘rhtiﬁe
or strie earbonate portions of the
I’hospllorua.: ----------------- N 0.000 | ;odnles g:)ntaine(l in % pile of nbout
Thosphorus in 100 partsiron... 0.146 | 1,000 tons at Muirkirk furnace. '

1043, James ’Brien. Hematite, with a little earbonate. Mine situated one-quarter of a mile south of Contee’s
station, Baltimore and Ohio railroad, on James O’Brien’s land, Prince George county.
There are several acres of old workings here, but the work is now carried on upon guite a small scale. Inone b
spot there is a fresh face 12 feet in height exposed, the structure of which is shown in the section, Fig. 73.
The nodules are not arranged, as a rule, along definite lines, and the clay is unstratified. The nodules are
composed almost entirely of hematite, though some carbonate ore oceurs néar the bottom. This mine produced at

least 800 tons in the census year, The ore is shipped at Contee’s station, on the Baltimore and Ohio railroad, to
Baltimore. ‘

. Analysis. )
1043, Remarks.
Moetallic IroN.eesrsiveeavenenans 45, 67 thtI]rlnple takon I‘ir(;m 30 tons t?fcno%ulqs [\
. & o mine and 40 tons at Contee'’s
Phosphorus.cesmsnrsaneemanenn. 0.080 | Sention,
TPhosphorus in 100 parts iron. ., 0. 187

1044, A. 8. Linthicum. Hematite, with small amount of carbonate. Two open cuts, 1 mile south of Jessup’s station,
"Baltimore and Ohio railroad, on land of Dr, A, 8. Linthicam.
Two excavations at this bank, the one circular, with a diameter of 150 feet and a depth of 25 feet; the other is
285 feet long, 80 to 100 feet wide, and 20 to 30 feet deep. The structure in both is similar to that of 1043, Here
most of the nodules are composed of hematite, but a few at the bottom are, in part, carbonate ore. This latter was
sampled separately (see No. 1045). This mine produced at least 2,200 tons in the census year. The ore is shipped
at Jessup's station to Baltimore.

Analysis. d
1044, Remarlks.

Metalliciron.veceeccive vuueen 46.79 Sample taken from about §0 tons of

PLOSPHOTIS cevensvnnen veaees 0.150 | podules at the mine,

Phosphorus in 100 parts iron. ... 0. 321 )

1045, A. S. Linthicum. Carbonate. Same mine as 1044,

The carbonate ore contained in the lowest 6 feet of the mine was sampled separately, though it is not kept
separate for shipment. - '

Analysis. - e
" 1045, Remarls.

Motallie dron «..voevvennnen e 37.60 Sampled from about 20 tons of nodules

PROSPLOLAS. « - veveeeeeeeeeo, 0.06¢ | ®bthemine. From lowest § feet,

Phosphorus in 100 parte iron. .. 0.170

1046. Mitchell, Wilson & Riley. Carbonate. Open cut, one-quarter of a mile southeast of Hanover station,
Baltimore and Ohio railroad, on Howard Browi’s land, Anne Arundel county. '

A cut 600 feet long, 100 feet wide, and 20 to 50 feet deep has been made, running east and west. A thickness
of 5to 8 feet at the top is soil, sand, and gravel; Dbelow this is 5 to 15 feet of light-brown, somewhat silicious elay, £
containing nodules of carbonate ore, of the same color as the clay, and also somewhatsilicions; below that is a dark-
gray plastic clay, containing nodules of white or very light-gray carbonate ore, of very fine texture, without the
silicious appearance of the nodules in the upper part. These lowest nodules are the ones represented by this
sample (4. e., 1040), represented on Fig. 74, '

Analysis.
1046, Remarks.
Metallio 1001 «verenseneanionas 87, 87 Sampla taken from 25 tons of nodules
N : 0. 063 at the mine,. These cameo from the
B g dark. %myplastiu clay forming thelow-
Phosphorus in 100 parts iron... 0,166 | er par of the exposure.
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a 1047, BMitchell, Wilson & Riley. Carbonate. Same as mine 1046, _
This sample represents the somewhat silicions nodules which come from the light-brown silicious clay in the
upper part of the exposure, ‘

. . Amnalysis.
1047, temarks. |
WMptalliciron .oceececaivena... 36,17 Sampled from 25 tuns of nodules ut
the mine,
Dhosphorus. ... ceecneiinruns 0. 049
Phosphorus in 108 parts iron...| . 0.135
b
1046.
MINE OPERATED BY MITCHELL, WILSON AND RILEY.
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F1c. 74.
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1048. Reynolds, Iyne & Arnold. Carbonate. Open cut, one-half mile southeast from Hanover station, Baltimore a
and Obio railroad, on Howard Brown’s land, Anne Arundel county.

An excavation 500 feet long, 200 feet wide, and 50 to 75 feet deep has been méade in the west side of the hili,
longest from north to south. ‘

The proportional thicknesses of the different beds vary greatly in different parts of the mine, some beds being
waenting in some parts, others in others—(1) at the top is a thickness of 5 to 10 feet of yellowish sand and yellow
and white quartz-gravel, below which are found beds of (2) red, somewhat sandy clay, in thickness 5 to 10 feet;
{3) below the red bed is (in some parts of the excavation) dark-red olay, with sticks and lumps of charcoal 1mbedde(1
in it; thickness, 0 to 12 feet; (4) next below this comes brown, stiff, plastic clay, with impure ecarbonate nodules
having a reddish-brown tinge; these are represented in sample 1049; (5) below the brown clay, and forming the I
deepest material yet reached, is bluish-gray plastic clay, with nodules of carbonate ore of a light-gray color, very
fine-grained, and often with a highly conchoidal fracture; these are represented by sample 104‘3 This bed forms
the lowest 15 to 30 feet of thickness (see section, Fig. 74).

~Analysts,
1048, Remarks,
Motallic JTon vevavsvecnnvenans 88,48 Sample taken from about 60 tons of
ThOSPROTUS. eemscenneannersans 0,05 | modules at the mine. ' ¢
Phosphorus in 100 parts iron... 0. 065 .

1049, Reynolds, Kyne & Arnold. Oarbonate. Same mine as 1048,

This sample represents the slightly reddish-brown carbonate nodules from the brown plastic clay of the upper
nodules bearing bed,

Analysis,
1040, " Romarks,
. . d
Metalliciron..coeeevemnmeenans 36.10 Srm\Fle taken from a pile of about 40
T hOSPHEOLUS e eeeeeemeennn. 0.040 | tonseo nodules at the mine,
Phospliorus in 100 parts iron... 0,111

1050. Jacob Odensoss. Carbonate. Open cut, 4 miles southwest of Baltimore, on land of Jacoh Odensoss, one-half
mile northwest of Washington road, Baltimore county.
A circular excavation has been made 125 feet in diameter and 25 feet deep (see section, Fig. 74),

~ Analysis.
1050. Remarks, l e
Maotallic iron. cevueevavsaannnns 37,68 Sample talcen from about 20 tons of
PhoSPHOTTA. wean vennnnenernene 0041 | Modules a the mine.
Phosphorus in 100 parts iron... 0.100 t

1051, Norrid or Whitaker. Hematite, with some carbonate. Mine situated 23 miles south of Baltimore, on the
Annapolis road, Baltimore county.

The old workings cover several acres. The banks have suffered so much weathering that it can only be seen
that the chief material is a brown clay. There are two recent excavations of small size, and in these the brown clay
contains nodules of hematite to a depth of 8 to 12 feet. Below that they contain, at the center, carbonate ore of a £
coarse texture and having a reddish tinge. The mine belongs to George I’. Whitaler, and the ore goes to his
Prineipio furnace, at Prluclplo, Cecil county, Maryland,

\

Analysis.
1051 - Remarks.
Metallio iron..eveevenaneaiaaaa, 40,73 . Snmplotnken from 30 tons of nodules

Phosphortt8.ceeus cormencaienies 0.14p | 0 the mine.

Phosphorus in 100 parts iron... 0,360
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a 1032, Yurnace sample, Stickney Iron Companys Furnace, Baltimore. Carbonate. Cre from Sprimg Garden,
Hanover, Jessups, Contees, and many small producers in Prinee George and Anne Arundel counties.
This ore came chiefly from the above localities—from the mines which samples 1024, 1043, 1044, 1045, 1046, 1047,
1048, and 1049 represent, The object of taking this sample was to obtain the average quality of strictly ¢ carbonate®
ore of the Baltimore belt southwest of the city.

Analysis.
b . : 1052 . Remarks,
Matalliciron. .eoeenviicuianaan. 37. 04 (.)qumple tu-licn fr(mtpibli?s 1coutaiginr,.;
) ) 8,000 tons of ore at” Stickney Iron
PLOSPHOYUS . e e vieamean e iaas 0. 053 Company’s farnace. ¥
Phosphorus in 109 parts iron .. 0,145

1053. Furnace sample, Stickney Iron Company’s Furnece. Hematite, with small amount of limonite. Same pile
ore as 1052, .
Average sample of the non-carbonate portions of the nodular ore from the *Baltimore Lelt” southwest of the
. /

city.
Ly Analysis.
' 1053, ’ Remarks,
‘ |
Metalliodron. o vecnneeennnn. 44, 41 Sam ]1;11(\ tak (-tn by stn]octix; ,filthe hlanlm-
. - titeand limonite portions of thenodules
TPhosphorus..... semresaniaees %177 5\ Diles containing 3,000 tons.
Phosphorus in 100 pavts iron. .. 0. 300

1054. Turnace sample, Maryland or Bilicott’s Furnace, Baltimore. Carbonate (hematite and limonite), Ove from
Beltsville, Contecs, Jessups, Hanover, and many small producers in Baltimore county.

d This sample gives the average quality of the carbonate ore with its alteration products for the whole of the

Baltimore belf sonthiwest of the city. The furnace obtained ore from over 200 small producers in Baltimore county,

as well ag from many small producers in Prinee George and Anne Arundel counties.

Analysis.
1054, . TRemarks,
Meballiolron. .o.vveiivecannn- ‘ 40,87 thSamplol %ukcm ffron& 1o of sgv]gxl\ﬁl
. ousand tons of nodular ore at Eli-
Phosphortts e cses cvenerenennn 0.073 | cott's furnace, Baltimore.
Phosphorug in 100 partsivon. .. 0.170 ,

- € 1055, Furnace sample, Maryland or Ellicot?s Furnace, Baltimore. Roasted ore. TFrom same localities as 1054,

Analysis,
/
1055, k Remaorka. l
Metalllo rom. covecanyicnnneens 45, 84 This sample represents the product

N obtainod Ly ronsting in kilns the ove
Phosphorus. .o cvueenisionann, 0.123 rcprcsoilt oll by sumgl 01084
Phosphorns in 100 prrtsirvon. .. 0. 208
T . ORES -FROM OTHER IIORIZONS THAN THE MES0ZOIC.

1056. Ridgeley. Limonite (lump). Open ent, situated on John Ridgeley’s land, 8 miles north of Baltimore and
one-half mile east of York road, Baltimore county.

Ounly a small excavation has been made at this mine, 50 feet long, 20 feet wide, by 20 feet deep. This and other
small excavations on Ridgeley’s land, which are now abandoned and washed in, produced 500 tons of ore in the
census year. The ore in this mine is limonite, in lumps and fragments usually more or less anguolar, and disseminated
Jirregularly through the clay. There is no solid bed or body of ore. The upper 3 feet of thickness here consists of
red, yellow, and white clayey and gravelly strata. Below the material is a brown unstratified sandy clay, containing
the ore in irregularly-distributed fragments and flat masses, some of which are 2 feet in largest dimensions, This
ore is carted 24 miles, to Timonium station, on the Northern Central railvoad, and shipped to Ashland furnace, 4

miles to the north, where it is used with other ores for making foundery iron. '
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Analysis, a
|
1056, | Remarks.
|
Motallio fron voe o vmiemniennnn 54,42 Sample taken trom pilo of lump-ore
PHOSPIOTUS wvemnrnmernrnanns 0.200 | conlaining 10 tons at the mine,

Thesphoras in 100 partsiron. .. 0. 308 |

1057, Woods. Limonite (washed). Open cut, situated 9 miles north of Baltimore, and three-fourths of a mile cast
of York road, Baltimore county. ‘

Here, close to the steam-washer, two excavations have been made, one being 100 feet long, 50 feet wide, and B
35 feet deep, the other 60 feet square and 40 feet deep. The ore is limonite, in Iumps and bunches of irvvegular
shapo and distribution. The upper 10 to 5 feet of the material in these excavations consists of stratified mixtures
of sand, clay, and gravel, while below is a heavy brown clay, mingled in places with argillaceons sand. Here and
there 1rregul.uly hoxmontdl sheets of ore, an inch or two thick and a few feet in extent, are found, in other places
similar sheets occur variously inclined, but in general there is no regularity to be observed. .

Mining could not be carried on wmh any chance of profit, were it not that all the ore-bearing parts of the
material are put through the washer. It is sometimes the case that not more than one-tenth of the material
“washed is ore.

About 500 tons of ore were sentfrom this mine to Ashland furnace dunng the census year. Theoreis carted ¢
2 miles, to Timonium station, and thence shlppul on the Northern Central railroad to the furnace,

Analysis.

1067, Remaorks,
Motallio fron..coevuiiivinnnan.s 40, 89 Samplataleen from pile containing 50
Phosphorus 0,102 :3::;;601 wushed ore at washer closs to
Phosphorns in 100 partg iron... 0, 253

1038, Zulbot, Limonite (lump). Open cut, situated 9 miles north of Baltimore and three-fourths of a mile noxth
of York road, Baltimore county, just sonthwest of the Woods mine washer. ,

An excavation has been made here 75 teet long, 25 feet wide, and 30 feet deep. The ore is limonite. Larger
Dbunches of ore were seen liere than in the Woods or the Ridgeley mines. It is said that there is a continuous layer
of ore at the bottown 3 feet thick, but the mine was not in operation when visited, and this was not to Lo seen.
All the washed ore had Dbeen carted away, so it was necessary to take the sample from a pile of lnmp-ors, 11{@
structure is essentially the same as that of the Woods mine. Oro goes to Ashiand furnace.

Analysis,

1068, Romarks. ¢
Metallie ivon 02,72 Sample from pile of 40 tons of lump- |
TPHOSPRUTIS « «e e e amansamnmsae 0.057 | O &b Lho mine.
Phosphorns in 100 parts iron. .. 0,127 ‘

1039, Kelly. Limonite (washed). Open cuf, 10 miles north of Baltimore and one-half mile east of York road,
Baltimore cotnty.

Here an excavation 275 feet long, 190 feet wide, and 60 feet deep has been made, running northeast and

southwest.  Tour thousand two hundred tons of ore were sent from this mine to Ashland furnace during the

*census year, The ore is limonite in small fragments of irregular distribution. Here and there a regular strycture

exists, and an instance of it is shown Ly the section (Fig. 75). Very little lump-ore is obtained. The material is

nearly all washed at the mine by a steam-washer, The ore is carted 2 miles to Timonium station, and goes thence
4 miles on Northern Central railroad to Ashland furnace.

Analysis.
1050, Remarks.
Motallic iro‘ln ................... 38,90 1%1\111[)}80‘(;11:01: ffrom ]Eln1 mnh%mxlxl" .
. ahout ons of washed ore at the
Phosphorus..... [RRGERLELELEREE 0.174 waslher, close to the mine.
Thosphorus in 100 parts iron .. 0. 447
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@ 1060. Oregon. TLimonite (washed). Open cut, 3 miles west of Ashland furnace, Baltimore county.

Here an excavation running east and west, 1,200 feet long, 200 feet wide, and 80 feet deep, has been made.
Tive thousand tons of ore were shipped to Ashland furnace during the census year. The ore is limonite in
fragments, 1. e., 1o solid continuous body of ore is to be observed, All or nearly all the ore-bearing material must
be washed, and this is done by a steam-washer at the mine. Most of the ore occurs in sandy clay, as in the several

1069.
KELLY'S MINE.~-SECTION ACROSS SOUTHWEST END.

Sodl 4
R) R S50

Stratified sand, clay, and grevel,
Buanded cluys.

Iron ore. In [ s
sandy cmy.l B T A e
£ -

A
[ - LN AR LT
L k A —~ T I 'kai' “Vaticue gu v, LT N3
s 2 s <y S STl -~ A "n

anas?

Secale
E — e,
2wl
[
. 1060,
OREGON MINE.-—SECTION ACROSS WEST END,
The heavier lines and dots indicate the ore (Nmanite).
Stratified sand |
and sandy clay.
: Deeompased and
da conterted sehist
containing limo-
nite ore.
1066.
N ENSOR MINE.
I..n .

ZAreodi.

a.—Limenite. b.—Limonite-bearing beds,
¢.—DBeds of soft, Nght-red schist (ferruginous).
d.—Barren cluy heds (decomposed sclist). ’
Fre., 75,

mines preceding, but at the western end is an exposure of very soft decomposed schist, containing much mica and
alittle quartz. This schist is of various colors—white, brown, yellow, and red—and contains in the darker layers
above, limonite, occurring in seams which follow the direction of the folia of the schist. Below and to the left of
the part represented by the section (Fig. 75) the schist is chiefly brown, and is very much contorted. The ore of
the schist is most abundant in this latter part. The strike of the sehist is north 30° east. '
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Analysis. ' a
1000, Remarks. l

Metallic iron‘ ................... 41,62 Sample taken from a pile of abonf 40

PhosphoTiS..ur e vanseenaanenns 0.243 | tons of washed ore af tho mine.

Phosphorus in 100 parts iron .. 0. 584

1061, Oregon. Limonite (lump). Same mine as 1060,
The lump-ore was sampled separately from a pile of about 60 tons at the mine.

Analysis. y b
" 1061
Mebtalliodron..ovveeciniremennrnnrvamanennns 51, 90
PhoBphorti8. coiieaiasaiunnsciradnancensians 0. 262
| Phospliorns in 100 parts Iron. coveeenennen. 0. 505

1062, Green Spring. Limonite (washed). Open cut situated one-half mile northwest of Stevenson's station,.on
the Green Spring branch of the Northern Central railroad, Baltimore county.

Here an excavation running nearly north and south, 700 feet long, 175 feet Wlde, and 90 feet-deep, has been
made. Threo thousand rix hundred tons of ore were sent from this mine to the Ashland furnace during the census ¢
year. The ore is limonite, occurring irregularly in clays, in a similar manner te the ore of 10569, It is all washed
by a steam-washer at the mine.

Analysis.

1062, Remnrks,
Metallic fron vovvnnvercnnananns 45,91 Sample taken from about 150 tons of
PhoBPHOTUS . . nveeerrnenemmanans 0.4g2 | Washed oro at Stevenson's station.
Phosphorus in 100 parts iron... 1. 050

1063. Awondale. Limonite (lump). Mine situated three-quarters, of a mile north of Avondale, or Beacham d
station, Western Maryland railroad, Carroll county.

This mine has not been in operation for over a year, has been partially ﬂ]led in, and when visited, nothing of
the ore could be seen. The pile of 5,000 tons of ore at the station belongs to the Ashland Furnace Oompany, and
most of it was mined before Jmnuarv, 1880. Six thousand six hundred and three tons of ore were received at
Ashland furnace from this vicinity during the census year.

Analysis,

1003. Remarks.
Motalic irén . .cvomnnviieninnn, 48. 50 mple taken from a pile of abount 5,000 e
PhOSPHOTUS .« eaeeyerarenseranes 0.087 :g:ggulump -ore at Avondale or Boachem
Phosphorus in 100 parts {ron .. 2,035

1064, Springfield. Magnetite. Mine situated 2 miles north of Sykesville (Baltimore and Obio railroad) on Mr.
"~ Brown’s land, Carroll county. Leased by Reed, Stickney & Co., of Baltimore.

At this locality mining was carried on thirty years ago, and there are a number of old shafts on the same north
and gouth line. One of the more northerly shafts has been reopened within six months, and anotber, one-half mile
south of it, is being reopened. The latter s rather inaccessible, and no ore has been raised from it. Its depth is
said to be 160 feet, and it is said that the deposit is 4 feet thick. Tle former is the one which was sampled. The
shaft is about 100 feet deep, nearly vertical, but bending to the south (in the direction of the length of the deposit) £
near the bottom. Some ore has been shipped to Pittsburgh from this mine.

The rock is chloritic and hornblendic schist. The deposit is about 2 feet thick at the bottom of the shaft, and
stands very nearly vertical. The strike of the schist and the magnetic bed is about north and south.

Analysis.
1004, Remdrks.
Metallio iron «ovevaevrmniannens 64.44 Bample taken from 10 tons of ore at mouth of shaft,
P 0,243 | This oame from near the bottom of the shaft, and
hoSPLOTHA. ..ovvverarraannsnn: g represents the whole thickness of the deposit (2 feat)
Phosphorns in 100 parts ivon. .. 0.877 | at that point, including some poor ore.

VOL XV—oI17
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a 1065, Springfield. l\hgnet1te. Same mine as 1064. :
S'm]ple taken across the 2-foot thickness of the deposit, at bottom of shaft, about 100 feet from surface.

Analysis.
1065,
Motallle dron, cvvercvmmeerrenerioanncianenns 64,85 °
ATV} Y110 1 AR 0.251
Phosphorus in 100 parts iron .............. 0. 587

b 1066. Ensor. Limonite (ine, unwashed). Open cut sitnated on Jos. Scholl’s land, 1 mile northeast of Unionville,
Frederick county.-
An excavation 200 feet long, 60 feet wide, and 50 feet deep has been made, running north 30° east. The
marketable product during census year was 1,744 tons. At the bottom of the excavation is o deposit of solid
limonite at least 7 feet thick in the part of the exc: avation where it is now exposed, This is the sort of ore which
has been shipped, and it is represented by Sample 1067. This bed is marked ¢ on the section, Fig. 75.  Above this
bed, and to a great extent collected into layers, inclosed in clay-heds (which have apparently resulted from the
decomposition of schist in situ), is a fine or “wash” limonite, of which about 2,000 tons are piled up at the mine
¢ awaiting the completion of & washer in order to utilize it. This is the ore which Sample 1066 represents, The
constituent fragments of this wash-ore resemble in quality the lump-ore of Sample 1067, In this section the beds
from whielr 1066 was derived are marked 0. This ore goes to the Wrightsville Iron Company’s furnace at
Wrightsville, Pennsylvania.

Analysis,

1000, Romurlie. o, I
Motallie 1ron. covees ceannerania 41, 41 Sample taken from 2,000 uma of fine,
PhOBPHOTUS. «aeas ecee e enene e 0,65 | unwashed oro at the mine,
Phospherus in 100 parts iren. .. 1, 600 ;

@ 1067. Ensor. Limonite (lump). Same mine as 1066, :
Sample represents the lump-ore oi ) pile of about 150 tons which came from the lowest paxt of the excavation.

Analysis.

’ ' 1067,
Metallie Fr0D. vere s eeuronomneecaransennne | 40.62
PhOSPROITA. < e evneen carasnireman cansanns 0. 817
Phosphorus in 100 partsiron............. 1. 650

e 1068, Cuatoctin or Kunkel. Limonite (fine, unwashed). Open cut one wile north of Catoetin furnace, J. B.
Kunkel proprietor of mine and furnace.

There are foar or five excavations or banks on the property, and this is the more northerly of the two at which
there are steam-washers. The oihers were not being worked at time of visit. An excavation, about 300 feet long,
160 feet wide, and 70 feet deep has been made. The ore is limonite in fragments dispersed through a sandy clay
which lies in horizontal beds, the ore fragments being also to some extent collected into beds. These beds, however,
are not well defined, and are not regular in their ocenrrence throughout the mine, 4. ¢., vertical sections in various

~parts would differ considerably with regard to the distribution of the ore-beds through the clay. The ore-bearing
clay is 20 to 50 feet thick. It rests upon limestone, and ig overlaid by a bluish-gray, stiff clay, 20 to 30 feet thick,
and unproductive. The proportion of the ore-bearing clay which is rich enough to go into the washer is very
1" variable, sometimes reaching as high as one-half the whole thickness. The amount of loss in washing is also very
variable, the minimum being estimated at one-tenth, while the ordinary loss is one-half. A wire screeu on the
washer removes the finest particles (see Sample 1069 for the washed and screened ore). The ore after being washed
and sereened is run on a tramway to Catoctin furnace, where it is used for making charcoal iron.

Analysis.
1068, Remarks.
Metalliciron..oovecmneanvunan. 40,06 thSumpl&s tnkepifl otlllxl nboaxi(a‘ 25 t::(}ns of 1“ (i)i?te
. . rown down' in the 150 fect Iong dr
Phosphorus........o... serees 0220 4 1 in two 10 feot long arits neakis,
Phosphorus in 100 parts iron. .. 6. 549
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1069. Catoctin or I{unkel. Limonite (washed and screened). Same mine as 1068, a
Sample represents several tons of washed and screened ore at the mine.
Analysis.
1069,
Metalliofron. .oveeeeeoio i oaL. 41,65
Phosphorig, cenneiiiiics et iiane e 0.188
Phosphorus in 100 partsiron. c.eeecueer, .. 0. 462

1070, Grim's, Limonite (lump). Open eut 1 mile south-southeast of New Midway station, on Frederick division b
of Pennsylvania railroad, on J. Grim’s land, Frederick county.

A cut running northeast and southwest has been made along the southeast side of a belt just west of Jos.
Grim’s farm-house. The mine is leased by, and has been operated by, C. Duncan, Chambersburg, Pennsylvania.
Some of the ore has been shipped to a furnace at Columbia, Pennsylvania. The excavation is 140 feet long, and
about 15 feet average width; depth, 8 to 12 feet.

The greater part of the material exposed, and the source of most of the ore which has hitherto been obtained,
is an imperfectly stratified mass of clay, sand, and fragments of limonite, usually a few inches in diameter, though
they occur of all sizes downward, and a few are found as large as 2 feet in largest dimension,

Below the mass of ore-bearing clay and sand, along the bottom of the excavation, the edges of the upturned ¢
beds of a schistose rock, rather soft, and of a light color are exposed, and these beds inclose a conformable bed of
limonite, the upper edge only of which ecan be seen, This bed is exposed here and there over a distance of about
76 feet, and its greatest thickness observed was 5 to 6 feet. A small portion of the lump-ore has been derived
from this bed, the rest having come from the overlying material, '

. Analysis,
wro. Remarks,
Motallio 200, s eveureenvunrenes 88, 85 ‘_‘S&r‘nplo Itukch grom 50 touts oi;tllnmpt;org
apn ji§ o mine. represents the 6-foo
PhORPLOTUB, 1-svaasrenneeeeess L88 | o, ‘and also fho limp ore loft iu tho
Phospliorus in 100 parts iron... 8.550 | overlying débris. &

1071, Thomas. Limonite (screened). Open cut situated one-half mile a little east of south of Frederick junction,
Baltimore and Ohio railroad, on C. I{. Thomas’ land, Frederick county.

An excavation rauning about north and south, about 140 feet long, 30 feet wide, and 20 feet deep has been made.
The ore, most of which is quite friable, occurs in nests and bunches of irregular shape, inclosed in a soft, light-
colored material, in places stratified, and made up of finer caleareous, argillaceous, and siliceous fragments,

The greater part of the material excavated has to be washed in order to obtain any ore; it is sereened before
washing. No ore has beeu mined for nine to ten months, 4. e, since the smmmer of 1880:

Analysis. e
1071, Remarks,

Motallie Iron..veeecncneeianenss 30,45 Sample taken from Sﬂe of 75 tons of

PLOBPUOLTS. < e secmmeennrean 0.752 screoncd but nnwashed ore at the mine.

Phosphorus in 100 parts iron.. .[ 2,470

1075, Bowery. Limonite. Situated 1 mile west of Bowery furnace, on furnace property, 13 miles north of Borden
shaft, on the Cumberland and Piedmont railroad, Alleghany county.

The mine and furnace belong to the Cumberland Coal and Iron Company. The agent, James Kane,at Frostburg,
stated that the mine was about worked out; that the deposit lay horizontally, and was 4 to b feet thick, resting £
on clay, and covered by sandy clay and soil. The furnace has been supplied with ore largely from. Bedford county,
Pennsylvania. On visiting the mine it was found that it was entered by three horizontal drifts, which were
inaccessible on account of the caving in and giving way of the timbering. The rock in the neighborhood is & fine-
grained, hard, rough-weathering sandstone, '

Analysis.
1076, Remarks.
Motallic fron. cceveevennnnanaans 44,08 Sample taken from the only ore to be
1 0.188 found, 3. e., 2 or 8 tona scattered about at
Phosphorg. coerevoenansses-nes g the entrance to the mine.
Phosphosus in 100 parts iron... 0,421 ,
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2 1076, Frost. Fossil. Mine situated just east of Ormon Trost’s house, 3% miles west of Cumberland, Alleghany
county.. '
This mine has not been worked for twelve years, and the drift leading to it is fallen in and entirely inaccessible,

Analysis,
1078, Remarks,
Metallio 1r0n cvvnvecncrnsranan 46, 58 Sample from about & ton of ore scat-
PhOAPHOTTE. e s e ceonerennernns 0,917 | tered abont at the entrance to the mine.
Phoaphorus in 100 parts iron... 0,466 '




That part of Virginia w
be divided as follows:

'NOTES ON THE SAMPLES OF IRON ORE (OLLECTED IN VIRGINIA

BY EDWARD R. BENTON.

A.—TEast of the Blue Ridge,
B.—Southwestern Virginia,

O~~James River basin, west of the Blue Ridge.

D,—8henandoah valley.

The location and geological position of each mine or group of mines sampled is shown on Plate XXX, TFig. 76
indicates, with reference to its surroundings, the area represented on Plate XXX. As the sample numbers consist
of three, and in some instances, four figures, it was found necessary, in order to avoid confusion, to use arbitrary
numbers on the map. By reference to the key to the numbers on the iron-ore sample map of Virginia and the -
indox to the sample numbers given below, the position on the map of a mine referred to in the text may readily be

hich contains the iron mines which were sampled, may, for convenience of reference,.

b

found. , m .
Key to the numbers on the iron-ore sample map of Virginia.
L{r‘g_’ Sxi}n‘}.)lo Name of imine or group of mines. 1;‘}&° %‘;I" S“ﬁ'.})lzle Name of mine or group of mines. Zl;;ra.g'e
1 617 | North Garden ....cee. .. reerensane 263 632 .
P O 204 42§ o2l Panto or Whito ROOK +--vessesssnsesearsessassnsassusens 276
3 | 1014 | Slippery Gut deposll «.veeverrrevnveees 204 43 831 | Glade.....ccmuvnrunennn. ceeere vromesanaannnnas [P 217
1018 Tnatof F In - 44 624 | Semi-magnetio...ceneeeearecansranas tevassumsacsennstsenas 271
4{ 1010} a8t Of FTnace ¥elml ..ccuretnrererovanniiniiiieen e 145 045 | WoOR'S DIODOTEY s erssenen semeeens
g l‘gil); il(;mlvsl Hematito mine ..cvevvareennanne eruwencenan :gg 2,(13 gig} Aroadia property . ..
7 383} No. 10} b AdAME, 500tk & 00 vuverererenseanenressanesener|q 205 || 48 | 080
008" | No.11 . a0s || 40 | 040
8 608 &0 647
9 095} Dover Comnpany, No. 1L ..vuveermerasrnssrscamnravencns P L O 648
10 607 | Dover Company, No. 8 cevcrsrvunnrevurrrnnonserrsoncanness| 207 52 651
: T 700 ? }
1f] 398 | Maylor & €0 N0.0F eanreeravernurrnenssnennaanseenneenc 287 || 8] (703} Hickory Hollow (Salisbury furnscc)... ‘ 219
12 0011 64 640 | Salishury furnace. .....c..coeevaes crerasaresnmnisannreanss| 278
o o5 | 652
} SR L1 Anud voln, SEAPIOtOR +uvervrsess sunencrnnnnranssnsaenres | 268 5 ggg} T.ongilale (Luoy SeHn8) cvvoreermeesmeeresarssssennenneenss| 278
151 }8}3 J 58 657 | Clifton Forge 280
14 000 | Stonowall ceevverensunionaniniervenrnoaranrnsneennavenss| 2060 59 855 | Callie furnace (Old bank)....... 281
18 | 1021 | Clhostnut Mountaln. covvvvreaivennervonssesnenarsananaesas| 280 40 656 | Callie furnace (New bank).caaee.- . 281
BOlbrevn wrnanesneresvennessassansensesunneessnanera| 200 || Bl L B e eeeeraaerana—as N X
1: ig;g ;:‘“&rﬂelf‘ 260 0@ 658} LOWHOOL «cceeeetnnmnmennnsnnasasansnrs 28 e
1 AORA cevvesussansoncncnrasnssorensnsusncnrannaannnnsans o 1000 | A. Given's outorop, Potts’ CTOMSINE vrvnrereess eacnerrr.| 283
%la) ggg 64 | 1010 | Dolly Ann... 284
20 f21 3} Cross-onts on Axcher's Creek property cavieieiancess eeensl 200 0 ae 1 3011 | WS eeenennsn. 284
5| oo 66 | 1003 | Smith MoAlster... 284
28 618 | Near Oxford (UINACE. cxveevsennnsnnssnnonnnnsnarsansannansl 210 67 | 1002 | Dickey ..--veuune 284
24 611 | Otter Rivor..ovvessesncnnas venvmsserananannanerarsnunarnns| 210 68 | 1007 | Gay and Lewis 284
60 | 1008 | Huddleson.sesiaeecssnennes 285
25 612 ;
g” ' giix PHEACIHO ccvrvevinrnnuernanninnssnsansrnnn "eruNaRt saemnSen 270 70 1004 THCO o anan e 28!
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80 634 | Spoedwell..... evcenmenrreeny e s 08¢ | Mount TOrrey oF VTG .onon. rorseessesesrsrrasscusses 088
] G0 Ravenselilfo oovesierensns vveeseeeneanresneaesnrnnees 78 || g | 678 | ML oovernoooeeeeeseeeeseasssnsessmnnecsessesssnnoeenns :Bs:f
; TWeaver..... -
anft 08730 oo cory and Oglealy-verssceerersrevenernrnnns eeeesenenas ore || 7 874 | Raines and Wes 236
“y) easg) RN " : 76 | 675 | Raines..eeeeeeeeeeees eereraaaaeeeeaeanneeaenr eaea
a8 080 | Sampson’s, Cripplo oreck..cveusens P 274 ggg ‘ wr
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36 042 oLl eenirvannss 27: 8 870 Three~Top Mountain ..ueae DHT
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88 625 | CArtor coevnvnesnonans 215 80 662 os8
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3D 2 11041 PP PP o 671 | 012 basik (Liberty £arnace) .eeernes 288.
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Index to the sample nuwmbers. a

(For finding ou tho map the location of the samples, and for finding description of same in the report.]

Supglo) Tago Gounty. Yo | Sl | Rago County. | Yo | Snpnlo| Tago County. Y

[}

6ol 208 12 635 278 31 069 288 | Shonandoal .vvevreaan oo 84

602 268 13 B30 213 . .- 31 470

€03 268 {. 12,13 37 L P 1 32 671

ol 267 | 11 6381 . 274 | .ii@0 creeeiianiieiinees 82 672

605 ¢ 206 [.... 9 639 214 ... 10 ceuennes * 33 673

006 2066 {.... 8 a40 DAL TV S, 34 074

007 267 ... 10 041 274 |...do .oeeens, 35 075

008 266 |. [} 042 AL 20 I [ SO 36 607

609 2065 |.... 7 043 277 | Bototourt. ... 47 608 .

610 264 2 644 b1 R 1 S [ 46 09D 200 | Appomattox <] 24

611 270 | Campbell ......... . 24 845 277 |....do 45 700 270 | Botetowrh..vusevvnnananas, 63

612 270 | Pittsylvania...... . 25 640 278 {....do .. teveeeemmanneaas 40 1001 270 .0 cinenvranncanana, el B3

i}k 270 J.... 26 047 279 | .. 50 1002 284 | Alleghany

614 270 |.... . 27 048 279 ... 51 1003 b21:7 S8 FY: ) R,

-616 271 | Frapklin.....sne.... 28 649 270 [.... 64 1004 285 j.eedo i

-016 b1 N TR [ R, . 28 650 218 1.... 48 1006 285 joon O ciianns

017 2063 | Albemarle........c.e. oo, 1 661 279 |.... e ieen 62 1008 285 |....do ...

618 270 { Campbell c.ooniiaennnnnnnes 23 652 279 | Alleghany .... . 55 1007 28¢ [....do .. ¢

019 200 .- d0 .ieiiiviennnn 22 653 279 |.... 50 1008 285 1....

620 200 | Appomattox 21 G54 279 | .. do 57 1009 283 |...

421 i1 IO [ S 20 055 281 | Botetourt.... . 59 1010 284 ...

622 209 |....do - 19 656 281 |....d0 ..eunns Veasasresaonsans 60 [ 101t 281 |....

623 269 |....do .. 18 657 280 | Alleghany .orueereeninannn.. 58 i - 1012 208

024 277 | Wythe... 44 658 281 |....80 coneenen - 02 5 1013 208 |.

625 275 |.... a8 459 281 [..oilO ~uviuenn I o1 | 1014 204

020 275 40 660 288 | Augusta...... 81 l 1015 204

07 275 39 ‘ 61| 288(....do.... 7l 1018 204 |.

628 275 40, 602 P23 1 Y (s R 80 1017 265 |.

0201 - 976 all o3 286 [... do...c... - 72 } 1018 207 |. .

630 274 87 664 | 286 .- d0.eernernennn . LE] 1019 200 | Appomobtox ..eeeaeevs.....| 10

[i%31 27 1.... 43 G5 287 | Rockingham .cveevernennn.. 7 1020 269 | Camphell ...... . 17 q

G32 | o76 42 666 287 | ...d0 .vannnen [ kid 1021 260 | Appomattox cevmeneavnanes 15

633 476 1. 42 [ 667 b2 N SN ki

634 273 so\l 668 b7 (N 1 SOV ki

A.—East or TBHE BLUE RIipam.

The iron-ore deposits of this division are, as a rule, interstratified with metamorphic schists and quartzites, or
sandstones, which have a nearly vertical dip and a nearly northeast and southwest trend, and which are commonly
-considered by geologists to be of Archean age, ‘ e

The former mine was worked in May, 1880, by Mr. Appelby, and 30 to 40 tons of ore were raised from an open
cut 15 feet deep, at the time it was sampled. The latter mine (“Betty Martin”, on Mrs, Martin’s Jand) has been
abandoned for some time. Some ore is said to have been shipped from it. Open cut, 20 to 80 feet deep.

These two small mines are near each other and contain, apparently, precisely similar ore. They were sampled
as one, from 30 to 40 tons of ore in piles at each place.

617, North Garden. Magnetite and limonite (intimate mixture). One-half mile north of railroad station, at North
Garden, Albemarle county, on Mrs. Betts’ land; also, one-quarter mile northwest of station, on Mrs.
Martin’s land, :

617, Analysis: Iron, 46.69 per cent.; phosphorus, 0.056 per cent. titanic acid, present; manganese, present; phosphoras ratio, 0,118,

JAMES RIVER ORE-BELT. ‘ .

This is the prineipal iron-mining region east of the Blue Ridge. It is situated along that part of the James
river which forms the boundary between the counties Nelson and Amberst on the northwest and Buckingham,
Appomattox, and Oampbell on the southeast. The southwestern extremity of the region is about 5 or 6 miles soutli-
southeast of Lynchburg (down the James river), and the region where mining has gone on extends for about 30
miles to the northeast, Measuring across the belt, the greatest distance between any two mines is about 3 miles.
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a 610. @Greenway. Specular (micaceous,soft). Two and one-half miles nearly west of Greenway post-office, which is
on James river, and about 2% miles north of Allen’s Creek post-office, which is also on Jamesriver. Colonel
Thomas Dunlap (who lives at Stapleton) manages the mine for Naylor & Co., Philadelphia. J. Lee
Warne has charge at the mine.

This mineis worked by two shafts; it is said to have been opened for 500 feet along the deposit (northeast and
southwesty, and to a depth of 205 feet. The chief miner, who had charge of the mine, stated that the machinery was
unsafe, and that the lower part of the mine was flooded; also that the deposit was 12 feet thick at the.bottom of the
mine. A small steam-engine is used for hoisting. Iand-specimen 610a is from the southwestern shaft, and israther
better in appearance thai the average of the ore from that shaft. Hand-specimen 6100 is from the northeastern
b shaft, and in order to obtain a specimen that would hold together, it was taken a little better than the average.
The hand-specimens represent very well the different structure of the ore in the two shafts,
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Fig. 77—Mar oF THE JAMES RIVER IRON-ORE Brrr, The numbers refer to the key to the
iron-ore sample raap of Virginin (p, 261),

610, Analysis: Ironm, 3,02 per cent. ; phosphorus, 0,049 per cent.; titanie acid, none; phosplorus ratio, 0.092. Sawmple taken from piles
of ore ready for shipment at the two shafts; aboub equal amount at ench. In shipping the two kinds go in together,
£ 1014, Slippery Gut Deposit. Ferruginous schist, Three fourths of a mile west of Dy, Megginsow’s house (which is
1 mile down James river from Allen’s Creek post-office), along top of & ridge on Dr. Mundy’s land. Lease.
or mineral right held by Mumford, Grubb & Co., Lynchburg Iron, Steel and Mining Company.
No mining has been done. The schist affects the magnetic needle slightly, but it has not the appearance of
heing a workable ore. )
1014, ‘Analysis: Irom, 24.67 per cent. ; phosphorus, 0,121 per cent.; titanic acid, none; phosphorus ratio, 0.490. Sample taken across the
60-foot thickness of the formation on the outerop. ' ;
10186, ““Hirst Vein” east of “Old Furnace Vein” ¢Specular,” with maguetite. Near Old Elk Creek furnace, Amherst
county, about three-fourths of a mile north of Dr, Mundy’s house, on hisland. Leased by Mumford, Grubb.
& Co., Lynchburg Iron, Steel and Mining Company. Mr. Grant has charge of this mine.
The ore-bed dips 70° southeast, and runs northeast and sonthwest. (It lies a few rods east of the old ¢ Furnace
vein”, mined many years ago to supply Elk Creek furnace, near by. The workings of this old “vein” are now
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inaccessible.) The mine is entered by a shaft 60 feet deep. Drift to northeast 125 feet 1ong from bottom of shaft. a
Deposit said (by miners) to be ordinarily 3 feet thick, but at end of drift was only 1 foot 3 inches thick. It w.as -
however, somewhat richer than the ordinary run of the deposit, even when compared with picked ore fr 01;1 the res é
of the deposit. This thin but rich part of the seam is represented by haﬁd-specimen 1016a, while the ore ordinarily
mined is represented by 1016.  Ore will be used in the fornace of the Lynchbnrg Iron Steél and Mining Company
Lyunchburg. ’ glompany,

1010, Analysig: lrvon, 38.43 per cent, j phosphort}s, 0.118 per cent. ; titanic acid, small amount; phosphorns ratio, 0.307. Sample represents.
the output of the mine, from pile of picked ore at the mouth of the shaft,

1015, #Second Vein? east of “Old Furnace Vein? «Blue ore” Magnetite and martite. Near Old Elk Creel furnace,
Amherst cqunty, about three-fourths of a mile north of Dr. Mundy’s house, on his land. Leased by b

' Mumf:ord, Grubb & Co., Lynchburg Iron, Steel and Mining Company. Mr. Grant has charge of this mine.

Ore-bed dips G()O to 70° southeast; runs northeast and southwest (it lies a few rods east of 1016); is entered
by tumwl.at foot 0'[‘_11111 about on level with the drift in 1016. Foot-wall is “slate”; the hanging-wall is sandstone-
or 'quﬂrtmte. A drift has been run southwest about 50 feet along the deposit from the point where the tunnel
strikes th'o deposit. Ab the head of the drift the bed is about 1 foot thick. (All ore.) The ore i¥ finely granular,
and consists of martite, with some maguetite dispersed through it. This ore will be used in the furnace of the-
Lynehburg Ivon, Steel and Mining Company, Lynehburg.

1015, Annlysis:  Iron, 46.63 per cent, ; phosphorus, 0,067 per cent, ; titanie acid, none; phosphorus ratio, 0.122. Sample taken across the
1.foot thickness of the deposit, head of drift, 50 feet southwest of tunnel, 20 to 30 feet from surface. C

1017, Brown Hematite Aine. Limonite. One-half of & mile west of Dr, Mundy’s house, on his farm, and about one-
quarter of & mile from James river. Leased by Mumford, Grubb & Co., Lynchburg Iron, Steel and Mining:
Company. Mr. Grant has charge of the mine. This ore is used in the furnace of the Lynchburg Iron,
Steel and Mining Company, Lynchburg,

This mine was started as an open cut, but is now worked by a shaft 40 feet deep. The deposit stands vertical,
and the walls are soft decomposed slate or schist. The ore is fragmental, apparently from crushing. A drift about.
100 feet long hias been run from the bottom of the shaft toward the southwest, and a tunnel is being run in from
thie hillside to connect with it.

1017, Analysis:  Iron, 44.54 per cent.; phosphorus, 0.850 per cent. ; titanic acid, small amount; phosphorus ratio, 1.008. Sample taken
close to shaft in stope, about 20 feet from top of shaft, Thickness at point where sample was taken, 8 feet. d

609 and 097, Adams, Scott & Co. No. 10§, Specular (soft). One and one-half miles north of Riverville post-office,
which is on the James river. Leased by Adams, Scott & Co. Dr. Scott '
Lias charge at the mine.  Ore used in.the furnace at Lynchburg.
Shaft 105 feet deep.  Deposit stands vertical. Walls, slate and sandstone.
Strike of Led northeast and southwest. Drift to southwest about 150 feet long
from bottom of shaft. At this point (I, e, head of drift) the thickness of the
hiead is Lt to 156 feet, Of this thickness about half is solid, and the other half
is fine, loose ore. A large amount of ore has been mined from the stopes above
this drift, e
609, Analysin:  Ivon, 40,41 per cent,; phosphorus, 0.095 per cent.; titanie acid, none; phos-
phorus ratio, 0,235, Sample talen across the 14- to 15-foot thickness of the deposit
at the head of the drift, and aeross the 164-foot thickness of the deposit at the
Bottom of the shaft, sampling the two kinds of ore together at hoth points.

097, Annlysin:  Ivon, 4165 per cent.; phospliorus, 0.044 per cent. ; titanic acid, small amount;
manganese, trace; phosphorus ratio, 0,106, Sample taken at bottom of shaft across
a layer of fine, loose ore G} foeb thiek, on the southeast wall of the deposit.  Whole
thickuess at this point, 174 feet,

098, Adams, Seott & Co. No.11. “Specular” (soft). One and one-half miles
north of Riverville post-office, which is on the James river, a few rods : A
west of No, 104, Leased by Adams, Scott & Co.  Dr. Scott has charge .
at the mine. Ore used in the furnace at Lynchburg. € 1inchs

This ore-seam runs parallel with No, 104, It stands vertically,and is entered  Fe. 78, ——Iéoxcmumvmn SECTION,
Dy shaft 120 feet deep. From the bottom of the shaft a dvift runs to the southwest éi’-“i‘éz: ETOTTI‘%‘\[CE(;M;{ oy
65 foet, Near the head of the drift the ore-deposit is 4 feet thick. Atthe bottom enis. - o
of tho shaft the ore is wanting, its place being supplied by black dirt”. It was o . ' .
found in sinking the shaft, that one edge of the body of ore ran obliquely across it with an almost vertical pltqh to
the southwest. At a distance of 64 feet from the shaft, in the drift, it is seen that the ore is replaced by l{lack.(]11~t7’,
and the Loundary between ore aund black dirt turns obliquely up\'mrd, pm*al.lel with the boundary noticed in the
shaft; between the two boundaries is the ore-body, and on each sideis “black dirt”. It was fou;ljd by megsugzments_-
taken in the mine and at the surface that this “shoot” of ore had a pitch to the southwest of 85© (see Fig. 78).

693, Anslysis: Iron, 89.75 per cent.; phosphorus, 0,126 per cent.; titanic acid, small amount; phospho%'qs rati?, 0.317. Sample taken
froma pile of ore ready for shipment at mouth of shaft, which cawe from near the head of the drift. Thickness, 4 feet,
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& 0608, Adams, Scott & Co. No. 13. Specular (fine, loose), magnetite intermingled. One and one-half miles north of
Riverville post-office, which is on the James river, and a few rods west of No.1l. Leased by Adams,
Scott & Co. Dr, Seott bas charge at the mine.

The greater part of the ore and rock in this mine is in a soft pulverulent state, so that the extent and shape of
the deposit could not be determined. There was apparently no distinet foot-wall or hanging-wall, The hand-
specimen (08 represents a small deposit of solid ore which was found some time since in the mine. Shaft 100 feet
deep. Drifts both ways have been begun, The ore i & sand made up of graing of hematite and magnetie ore,
-608. Analysh: Iron, 44.96 per cent.; phosphorus, 0.051 per cent.; titanio acid, small amount; phosphorus ratio, 0,113. Sample teken

from ore-pile at top of shaft. The ore eame from the bottom of the shaft, at depth of 100 fect.

b 605 and 606, Dover Company No. 11. Specular and hard hematite (martite). One and one-half miles northwest
of Riverville post-office. Leased by Dover Mining Company, of New York., A tramway was built by
the company from the mine to the canal whar( at Riverville. Ore used in the furnace at Lynchburg.

Thig mine was worked by three shafts (numbered 1, 2, and 3 on the sections, Fig. 79). They are sunk on
the #vein” at anginclination of abont 70° southeast. The hanging-wall is a quartzite or sandstone, nsually much

. decomposed in the neighborhood of the ore. The foot-wall is a taleose or hydromica-slate or schist—very soft near
the ore. .

LONGITUDINAL SECTION OF THE WORKINGS,

4 \ Ore. ,S'topo& ous,

HORIZONTAL SECTION OF THE DEPOSIT ON THE LEVEL OF THE DRIFTS.

N.E, Quartzite, - ' Quartzz},‘e
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Fi6, 79—8ECTIONS OF TR DOVER COMPANY'S MINE ON No. 11. JAMES RIVER, VIRGINIA,
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Shaft No. 1 is down 88 feet; at depth of 60 feet is a drift running both ways—to northeast 60 feet and to a
gouthwest 50 feet. Here the deposit varies in thickness from 3 feet down to 0. At the bottom of the shaft the ore
ig exposed with a thickuess of 3 to 4 fect. '

At Shatt No. 2 the main deposit is met by another, which is a different kind of ore, called, locally, “steel-ore”
(hand-specimen 606). Tor most of its length it runs parallel with the other, and at a distance of about 10 feet in
the hanging-wall (i, ¢., on the southeast side of the main deposit). Shaft No. 2 is 115 feet in depth; at depth of 82
feet is a drift running both ways—100 feet to the northeast and 45 to 50 feet to the southwest. DBoth “veins” are
exposed in this part of the mine, both in the southwest drift and in the bottom of the shaft, Thickness of each
deposit about 1§ feet. _ ’ :

Shaft No. 3 is8 105 feet deep; at depth of 60 feet is a drift running both ways—to northeast 80 feet and to
southwest nearly 100 feet. The main deposit scems not to continue to the southwest beyond this shaft, but the b
“steel vein” continues the length of the drift. Neither of the deposits in this mine is quite continuous, but they
seem to ran out and then come in again.

In the main deposit the ore in the northeastern part (represented Ly hand-specimen 605a) is almost entirely
" micaceous specular, whereas in the southwestern part the ore, though largely specular, contains many fine erystals
of magnetic iron dispersed through it, This sort is represented by hand-specimen 6050. The two varieties are
mined and shipped irrespective of the difference in composition, while the ore of the ¢steel vein” is kept separate.
Some barite oceurs in connection with this latter sort.

605, Analysis: Iron, 43,47 per cent.; phosphorus, 0.103 per cent, ; titanic acid, small amount; phosphorus ratio, 0,212 per cent. Sample
talken at heads of drifts in shafts No. 1 and No. 2. Thickness, 13 to 3 feet, Sample represents the specular ore with some €
little magnetite intermingled. .

606, Analysis: Tron, 54,88 por cent.; phosphorus, 0.061 per cent, ; titanie acid, small amount; phosphorus ratio, 0.111 per cont. Sawmple rep-
resents the liard Lematite ore, and was taken at the heads of the two drifts in Shaft No. 3, on the “steel vein”, :

!
TFollowing are the complete analyses of samples 605 and GOG:

605, [UIA . ) ' 605, 0086.
|
Per cent, | Percent, || . Ler cent, | Per cont,

1315 13 0. 852 0,579 E Hysroacopic WatOr voevereasasareesivocesnonns 0,07 0. 07
PhOSPROTUS tvennevmmnenremrenrcoecsrnninnsanss 0.103 0.061 || Water of composition .eceeniiiiiiiaanniannans 0.85 0. 52 1
Tron, Metallit. covueuerenrariesiorasssannarnnss 48,47 54.88 | ' ¢

' : TOHAL < amenveansssnmnnnsnarnserannannsans 100. 060 00, 961
Teom protosite e I Tw | g | e oont oftuaoluble alctons mator e ma | wm
TTON, PETOXIAO . e vrreevaresnnnnmsrrsscanansssans 62. 35 63. 01 SIICR oo e 21 58 14,60
AN . i eias ciiicin i aar e 4,04 2.08 Alumi ; OF 0x1d0 OF [0 e vrennss 419 2,09

) uming (with trace ) ,

Lime S PRRRRAACREEECRLLL LA, SETRTRTRIOH 0.28 0, :73 THIIG oo 0.0 0. 05
Mugnes‘sm ...................................... 0,87 0.26  MAETOBIR <eeeeeeeesemtiinernrnaee smranaeeans 0.51 0.91
Tron, disnIphide . .covvvvereneinneiiainiinniean 0,320 0,800 “ POURES -~ e oo ee e e e 0,61 0.46
Barlum oxIde .ierrriivrerrmrivinnrnariienaronas 1.18 . 2, il SOQR e e e 011 0.06
B T R PR 0,99 0, 54 | PhOBDUOTIC ROIL 1evnvmerrenesneesienennreennee 0,028 0. 003
LRI L AL R Lt AL LA 0.14 0.10k Barium sMIPhate coveevmmrooieiiineconiiaasans 1,32 3,04 [ ]
Carbonio nefd. e e s e 0.2 054 1100 ACHL verveeermennrenersresnnnansnnennns 0.07 | 0,00
Sulpliurio acld, cvevriiiearameres imnnaeanianas 0.45 Lo |
Phosphorie acid «ovververnnrimenaernrsianienaes 0.230 0.141 Total sevves vnmrronccncnnsen- [ 28, 458 20. 742
Titanie neid ........ eeieavassasacrrasencsvucana 0,07 Trace. l .

607, Dover Company, No. 6, Hard hematite (marlite). One-half mile northwest of Riverville, on Captain J.
Dillaxd’s Iand. E
Short open cut from which 20 to 30 tons of ore have been taken. The ore sampled came from within 7 to 10
feet of the surface. The deposit stands vertical, and the walls are of soft slate; thickness, 3 to 4 feet.

607. Anplysis: Iron, 36,10 per cent.; phosphorus, 0.131 per cent.; titanic acid, none; phosphorus ratio, 0,363 per cent. Sample taken
from pile of ore at the cut.

604 and 1018, Naylor & Co., No. 63. Specular. Three-quarters mile west of Riverville post-office. Owned ‘and
managed by Naylor & Co., Philadelphia. Mr. Carlis has charge of the mine, Ore goes to northern
markets, ‘

The northeast shaft is about 41 feet deep on the slant of 600 toward the soutbeast. The shaft goes d.own upon
the ore-bed. Af the bottom is a drift toward the northeast 25 feet long at the head of whiel the deposit is 3 to 4.
fedt thick, - : ‘

The southwest shaft, about 200 feet from the other, is 15 feet above it at the top, and is 45 feet d'ee_p. At the
bottom of this shaft the deposit is 1 foot thick. The ore is soft specular, and contains occasional thin bands of
hard, fine granular hematite.. In the hand-specimen 604 the hard Lematite predominates, but the great part of
the ore in this mine is in appearance precisely similar to hand-specimen 610g. :
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o 604, Analysis: Iron, 48.(;2 per cent. ; phosphorus, 0.033 per cent. ; titanic acid, none; phosphorus ratio, 0.067 per cent. Sample taken
from stope close to hottom of northéast shaft, thickness 3 feet; and from bottom of southwest shaft thickness 1 foot; depth, 40
feet. Nob to be picked over hefore shipment,

The above sample and notes were taken in April, 1850, In December, 1880, the northeast shaft had been sunk
to a depth of 115 feet, and a drift ran at that level to the northeast 25 feet. 'Walls of this miue are soft slate. The
ore in this part of the mine contains scarce any of the hard hematite, and is precisely similar in appearance to
hand-specimen 610a.

1018, Analysis: Iron, 51.14 per cent.; phosphorus, 0,012 per cent. ; titanic acid, none; phosphorus ratio, 0,023 per cent. Sample talcon in
drift a few feet norsheast of northeast shaft, across the 1-foot thickness of ore, and at a depth of 115 feet, Not to be picked ovur
before shipment. :

b 601, 602,603, 1012, 1013. Maud vein, Stapleton. Specular. One and one-quarter mile north of Stapleton, which
is on the James river. Naylor & Co. Colonel Thomas Dunlap, manager at mine.

This deposit runs nearly north-northeast and south-southwest, stands nearly vertical, has for a foot-wall (on
the west) a talcose or hydromica slate, and for a hanging-wall (on the east) a coarse ¢ quartzite”, which has an-
imperfectly stratified structure. On each side of the deposit is a layer of clayey substance between the ore aund tho
inclosing rock. This substance is light to dark-yellowish brown. On the west wall it is only a few inches thiclk,
while on the east wall it varies from 6 inches to 14 feet thick. : )

The deposit is essentially a ferriferous slate (or schist) and “quartzite”, approaching in character in somo parts
¢ of the mine pure specular ore. Thin layers of schist and “quartzite” are found interlaminated with the ore. The
deposit consists, in an imperfect way, of two different layers placed vertically side Ly side, that on the west Deing
darker colored, less slaty in structure, and apparently vicher in iron; this kind of ore forms about one-half of the
deposit, and is represented by hand-specimen 603. The other kind of ore, called locally “slatoe ore”, forms the rest
of the deposit, and is represented by hand specimen 602, {See cross-section, fig. 80.)

This deposit has been opened about 800 to 900 feet of its length; greatest depth below surface, 80 feet. (Sco
longitudinal section.) .

LONGITUDINAL SECTION OF WORKINGS,
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£ . TFia. 80.—B8ecrIoNg or THE Maub VEIN, JAMES RIVER, VIRGINIA.

. A_ DAITOW-gauge railroad is in process of construction from the mine to the canal-wharf at Stapleton, The
intention is fo run all the ore out of the mine through the “tunnel” which has been started below (about 25 feet
below) the present four levels. The railroad now building is to connect with this tunnel. T
02, Analysis: Iron, 49‘.89 per eent.; phospliorns, 0,139 per cent. ; titanic acid, none; phosphorus mtié, 0.27%.  Sample taken acrosy the 22
to 4 feet thickness of the deposit, in the stopes near heads of the upper three drifts, Averago thickness, about 3 feet. -
The above sample was taken in April, 1880, and was taken without regard to the two varieties of oro mentioned
abo:ve.. The oceurrence of these two varieties was noticed especially in the upper two levels. The mine was kvisited
again in Decem_ber, 1880, for the purpose of sampling the two varieties separately. The particular spols \\:here
they were seen in April were not accessible, and all the good exposures across the deposit failed to pfesent the
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\rar-i(:\ties }Jefore: noted. These good exposures were 40 to 80 feet below the levels where the varieties were seen in a
:ApﬂL Two s'hghtls dlﬁ'e'rent varieties were, however, found in the ¢ tunnel” below the four drifts. This “tunnel”
is merely o drift, connecting with the tramway by a tunnel through about 80 feet of “quartzite” and ¢ slate”.

1012, Analysis: Tron, 50.33 per ceut.; phosphorus, 0,136 per cent.; titanic acid, none; phosphorus ratio, 0.270. Sawmple taken across a

{hickness of 6 inches of ore on the west wall of the deposit, in stope just above the lowest drift, i. e., the one connected with the
‘ tramway, 509 feet from the month of the tunnel. :
1013, Analysis: Tron, 42.16 per cent.; phosphorns, 0.120 per cent.; titanic acid, none; phosphorus ratio, 0.428. Sample taken across the
thickness of 2 fect 6 inches of ore on the east wall of the deposit, at same point as sample 1012.

About 20 feet cast of the northeast end of the workings on the main deposit a shaft had been sunk (April, 1880)
30 feet, upon a «ghoot? of rather pure specular ore, having a slaty structure. From the bottom of the shaft the
excavation goes down about 30 feet, toward the southwest on the shoot, at an angle of about 45°. Thickness
of deposit, 4 to b feet. Hand-specimen 601 shows its character. b

601, Analysis: Iron, 51.21 per eent,; phosphorus, 0.096 per cent. ; titanic acid, small amount; phosphorns ratio, 0.187. Sample taken near
Dbottom of shatt on ““shoot” of specular ore described above, Thickness, 4 to 5 feet.

603, Analysis: Iron, 56.50 per cent,; phosphorus, 0.129 per cent. ; titanic acid, small amount; phosphorus ratio, 0.228, - Sample taken to
show output of mine from about 250 tons of ore on the canal wharf at Stapleton, ready for shipment and consisting chiefly of

602, but containing some of 601. This sample was taken in April, 1880,
690. Stonewall, Limonite. Near Stonewall ereek, about 3 miles south of Stonewall (ferry), which is on the James
river. Stonewall is about one Lialf mile down the river (northeast) from Stapleton. The mine is managed
by Colonel Thomas Dunlap. c

The mine consists of an open cub about 225 feet long, running up the hillside each way from a small valley
which cuts through it. At no part is the excavation more than 20 feet Delow the surface. The ore dips 70° to 75°
to tho southeast; runs in a nortbeast and southwest direction, and has a thickness of abent 3 feet. It is all Jump-
ore. The walls are decomposed sehist, with thin seams of chert. Several hundred tons have been shipped from
this mine. 'This ore has an imperfectly lamellar structure. ot .

099, Analysis: Irou, 42.8L por ccub.; phosphorus, 0.478 per cent.; titanic acid, small amount; manganese, small amount; phosphorus
ratio, 1,116, Samplo taken from three lurge piles of ore at the mine, containing all the ore that is taken out of he cut. ‘

1021, Ohestnut Mountain. Specular. Chestnut mountain, 3 miles northeast of Judge Williams’ house, and on the
land of the Birmingham Coal and Iron Company. Some little ore has been shipped from this mine.
Two shafts 126 feet apart, neither of them accessible. Shafts 100 feet deep, and connected at bottom by &
drift, from which the ore represented by the sample was taken. i |
1021, Analyais: Iron, 42.94; plosphorus, 0.012 per cent, ; titanie acid, none ; manganese, trace; phosphorns ratio, 0.028. Sample taken
from n pile of 200 to 300 tons of ore ready for shipment at the mine. Mr. Logan, who has ckarge of the mining on the Birmingham
proporty, stated that the ore came {rom the drift at depth of 100 feet, and that the deposit was 3 to 4 feet thick.

1019. Red Belt. Limonite. On the land of the Birmingham Coal and Iron Company, three-quarters of a mile
southeast from Judge Willianis’ house, which is near the James river.
This mine was not in operation at the time it was visited, but mining had been done there a short time before, and
it was expected to be resumed again in the spring. This ore, like that of 699, has an imperfectly lamellar structure,
and is called “Red Belt?, from containing oceasional thin bands of red hematite. There is one shaft, which was
not necessible. The ore-deposit stands vertical, and is said to be quite variable in thickness, but to attain in €
places a thickness of 8 feet. Mr. Logan stated that there were two drifts, each 60 feet Jong, at the depth of 60
feot, one running northeast, the other southwest; and that there were also similar drifts at the depth of 40 feet.
1010, Analysis: Iron, 40.65 per cent.; phosphorus, 0,250 per cent.; titanic acid, small amount; phosphorus ratio, 0.615. Sample taken
from pilo containing 75 to 100 tons of ore at tho mine (ready for shipment). Mz, Logan stated that it came from the G0-feot
lovel. | ,

1020, Railroad. Timonite. Land of Birmingham Coal and Iron Company, close to Atlantic, Mississippi and Ohio
railroad, about 1 mile east of Mount Athos post-office. o o ) o :
Open cat, 26 feet long, and 10 to 15 feet deep. This ore is in a crushed stat® in the'mme; it is screen_ed, and
about one-thivd is saved as good ore. The bed containing the ore stands ve_rtmal, and is E\bOl'lt 20 feet thick, It
consists, however, of alternating layers of sand and clay, 5o that about one-third only of the thickness is ove. The.
walls are decomposed schist and sandstone. £
1020, Aualysis: Iron, 36.27 per cent.; phosphorus, 0.536 per cent. ; titanie ncid‘, gmall amount; 1?1angaucse, smavl} :_xmount;. phoslfhorus
ratio, 1.476. Sample taken across the 20-foot thickness of the deposit, on face of ore in open cut, avoiding the intermingled
clay sud sand, It represents o thickness of 6 to 8 feet of good ore.

623. Cross-cut, Archer’s Creelc property. Hematite (martite). On Mr. Stone’s land. .

623, Analysis: Iron, 41.69 per cont.; phosphorus, 0.527 per cent,; titanic acid, none; manganese, small amount; phosphorus ratio, 1.264,
Samplo neross the 30-foot thickness of the deposit in ceross-cut.

622. Oross-cut, Archer's Oreck property. Hematite. Three-quarters mile northeast of Mr. Pettigrew’s house, on

his land.
A soft schistose ore.
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@ 622, Analysis: Tron, 32.31 per cent.; phosphorus, 0.357 per cent.; titanic acid, none; phosphorns ratio, 1.102.  Sample taken in cross~
cut, across the 3- foot thickuess of the deposit.

621. Cross cut, Avrcher’s Creel: property. Limonite, Three-quarters mile northeast of Mr, Pettigrew’s house, on Mr.
Neighbor’s land, 100 yards west of 622,

An imperfeetly lamellar ore, resembling 699 and 1019.

. 621, Analysis: Tron, 44.40 per cent.; phosphorus, 0.630 per cent. ; titanie acid, none; manganese, small amount; phosphorus ratio, 1,419,
Sample taken from ore- 1)110 at crosg-cut, The cub Jﬂ(l been pmtmlly filled in again, so ‘that the thickness could not Lo
ascertained. .

620, Cross-cut, Archer’s Creel: property. Limonite, Three-quarters mile northeast of Wright’s mill, on Mr, Williams’

[} land.

A compact, hard ore,

620, Analysis: Iron, 53,79 per cent.; phusphufus,o 253 per cent. ; titanie acid, none; phosphorus ratio, 0.470,  Sawmple taken in crosg-cut,
across the 4-foot thickness of the deposit.

619, COross-cut, Avcher’s Creck property.  Hematite. Onehalf mile norvtheast of Wright’s mill, on Mr, Willinms' land.

A soft schistose ore. .

619, Analysis: Iron, 34,12 per ceut.; phosphorus, 0,120 per cent. ; titanic acid, none; phosphorus ratio, 0.244. Sample taken in eross-cunt,
across the 2- to 3-foot thickness of the deposit.

818. Near Ouxford jurnace. Limonite (roasted). One-quarter to one-half mile southwest of the old Oxtord furnace,

¢ Cwhich is about 3 miles south of Mount Athos post-oftice. .

The furnace was abandoned some years since and is now dilapidated. Various cuts in the neighiborhiood, from
which the furnace had been supplied, were visited, but no ore fif for a sdmple was found at the cuts, as the few
fragments found were quite soft and greatly decomposed through long exposure. The ore-deposit estends
northeast and southwest, and stands nearly vertical; said to be 1 to 3 feet thick.

618. Analysis: Iron, 50.73 per cent. ; phosphoras, 0,577 per cent, ; titanic acid, none; phosphorus ratio, 1.137,  Sample taken from pile of
ore ab Oxford furnace. Mr, Banlks, who formerly worked thoe furnace, stated that this ore had been roasted,

611, Otfer #tper. Limonite, One mile and a half east of Otter river, a station on the Virginia Midland railroad,
about 30 wiles south of Lynchburg, on Mr., H. M. Oliver’s land, one qmuter mile from his house, ﬁlst
ridge east,

d This ridge has many blocks and irlgments of limonite seattered over it. Many test-pits have been dug, but

usually without striking the ore. Shaft (inaccessible) sunk by L. D. Solomon, prospector and miner for the Pig

River Mining Company. Mr. Oliver, the owner of the land, stated that the shaft was about 90 feet deep; that at

the depth of 50 feet a drift had been run in toward the southeast without passing out of the orve; thickness not

stated. No ore had been shipped from the mine.

611, Analysis: Iruﬁ, 34.19 por cent, ; phosphorus, 0.613 per cent. ; titanic acid, none; mangancse, considerable amount ; phosphorus ratio,

1,793, Sample from about 50 tons of ore at the shaft, said by Mr, Oliver to have come from the drift 50 feet below the surface.
Thickness nuknown,

612, 613, and 614, Pittsville. Magnetite and manganiferous magnetite, Oue-half mile from Pittsville junetion of
the Pittsylvania and Franklin Narrow Gauge railroad, 9 miles from Franklin junction of the Virginia
¢ Midland railroad.

The rock in the vicinity of the ore is decomposed and dlqmtegm‘ced to a considerable depth, so that in no part
of the mine are solid walls to be observed. A bright-red io reddish-brown clayey or sandy substance is the result
of the decomposition. Here and there parts of the roek have escaped entire disintegration, and it is seen that these
parts were o fine-grained schist with magnetic grains disseminated through it. In many parts the structure of the
rock is preserved, though the rock is ready to fall to pieces on being disturbed. In most of the places where this.
oceurs it is seen that the dip of the ore-seam is coincident with that of the foliation of the rock.

In five shafts in the northern part of the mine (marked 612 on the plan) the dip of the ore-seam.is toward the
West and northwest; in three more widely-separated shafts south of these the deposit stands nearly vertical, while
in the shaft still farther south (marked 613 and 614 on the plan) the dip is to the east and southeast. The dip
varies in this mine from vertical to almost horizontal. The ore-deposit has been explored in this mine to a depth of
£ 150 feet, and for about 2,500 feet of its length. On the sketch only those shafts are indicated from which oro is
being or has been taken, though between 40 and 50 shafts and test-pits have been sunk, in most of which some ore
has been found. The ore in the more northerly part of the mine is a hard, steel-gray, coarsely granular magnetite.

612, Analysis: Iron, 60.87 per eent. pliosphorus, 0.072 per cont. ; titanic acid, none; manganese, trace; phosphorusratio, 0.118, Sample

taken from ore on cars (3) ready for shipment. This are came from the five shafts in the northérn part, marked 612 on the plan.
Thickness, 1 to 3 feat; deptly, 40 to 60 foet. ’

In the central and also in the more southerly part of tlre mine the ore contains more impurities, is more
decomposed, and in general softer.

613. ‘Analysis: Iron, 59.83 per cent.; phosphorus, 0.086 per cent.; titanic acid, trace; some manganese; phesphorus ratio, 0.144. Sample:
talsen acress the t]uclmess of the deposit in short drifts at the hottom of the five shafts marked 613 on the plan, Ordinary
thickness, 3 feet; varies from 2 to 5 feet; depth, 100 to 125 feet.
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In two shafts in the central part of the mine (two of those from which 613 was taken), marked 614 on the plan, a.
a band of black, massive ore occurs alongside of the other ore. It is about 1 foot thick, and contains a large.
percentage of manganese. On each side of this band, and in places continuous with it, is a black pulverulent.
substance, said to consist largely of manganese,
614, Analysis: Iron, 26.13 per cent. ; plhosphoras, 0.117 per cent. ; titauia acid, none; maunganecse, considerable amount

: ; phosphorus ratio,.
0.448.  Sample taken in two shafts in central part of mine, marked 614 on plan, Thickness, 1 foot.
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This mine has been worked about two years, and, according to the superintendent, 50,000 to 60,000 tons of ore £
shipped to Pennsylvania Steel Company’s furnace at Steelton, Pennsylvania. The land is leased, and the mine
worked by the Pig River Mining Company, at the head of which is Major George Mason. Mr. Blackwell, ore agent
of the Pennsylvania Steel Company, has had charge of the mine.

615 and 616. Rocky Mount (Franklin). Magnetite. One-half mile west of Rocky mountain (Franklin Court-House).
Leased and worked by Pig River Mining Company, Ore goes to Pennsylvania Steel Company, Steelton,
Pennsylvania, : : . '

The deposit is composed of two parts, which ave supposed by those working the mine to be continuous. The
western is the part now being worked (see Fig. 82). It runs nearly northeast and southwest, dipping 60° to 70°
Southeast. The rock in the immediate vicinity of the ore is very much decomposed, iron-stained, and broken up by
fissures. As yet no solid walls are found adjoining the ore. The present company began work about three years.

'
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a Working shaft, 20 feet deep; ore 10 to 12 feet thick.
b Working shaft, 20 feet deep; ore 8 to 10 feet thick.
¢ Working shaft, 12 feet deep; ore 8 feet thick. ’ ¢ Test-shaft with ore; sunk two years ago; depth 25 feet.
d Test-pits with ore in sight. )

The numbers indicate the location of the samples; the arrows indicate the dip of the ore bed.

F1G. 82.—SKETCH OF THE OLD AND THE NEW WORKINGS ON THE IRON ORE DEPOSITS AT ROCEY POINT, VIRGINIA.

5

e Test-shaft with ore; sunk two years ago; depth 25 feet.
f Test-shaft with ore; sunk two sears ago; depth 20 feef.
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ago. They are working three shafts on the westerly deposit where the ore is 8 to 12 feet thick, Besides these &
there is one test-pit with ore exposed, and three others in which ore had not been found at the time the mine was
visited. The ore in the part worked is a very hard fine granular magnetite, quite uniform in appearance, with
little rock intermingled.

615. Analysis: Iron, 53.59 per cent.; phosphorus, 0.018 per cent.; titanic acid, none; phosphorus ratio, 0.034. Sample taken across thu
9-foot (average) thickness of the deposit in three shafts on the western part of the deposit; depth, 20 feet.

Following is the complete analysis of sample 615 :

615, 615,
‘ b
Per cent. Per cent.
BUIPHIL e e et it ccenee aena v raaannes 0. 364 Carbon in carbonaceous matter...........u-... 0.01
PhOSPROTUS cennevvetiananinerenannueamnananas 0. 018 Hygroseoplo Water «oavemecreee cavecasarecnenn 0.13
Iron, metallio.ceierrerianerecciicnrvncnaninns 63. 59 Water of composition....cuveeiiiiienvnnonaens 0,87
SIHOR +eeeememeeeeeeannseeneenerenseenes 14.67 PO oo 100438
Tron, Protoxide «uvieecerneivencreneancennn em 26.70 ' . .
Tron, PETOXIAD «vevnnnnnn. e, 40,53 Per cent. of insoluble silicious matter.......... 26,53
ARG+« cee e rraae e 2.9 |
SIHEA v em e it rea e o nan 14. 67
Manganese, Protoxide -.oc.iivreresaecacvannen 0,12
Lim: » protoxida 401 Aluming (with a trace of oxide of iron)........ 2.46
Magnosia ...... .. e 2,50 i:mei.. 2.79 ¢
Tron, ASUIPRIAS <. oee e eeeeeeraeennnveans o.0s || o AENCBIR e 220
Carbonio aeid ... ..vveerasvecnnrenneneneennennn. 1.01 CHEOUB XY womverasvnnrrrimnnes e saneans +2
Phosphorio acid. covus cevrnereaii i reaeaas 0. 042 ) S 26,490

The more easterly deposit runs nearly east and west, and dips, as nearly as could be ascertained, at an angle
of 45° to 50° to the southward. A large amount of ore was taken from this deposit about thirty years ago by
open-cut workings. There are two test-shafts 30 feet deep (inaccessible) on this deposit, and the ore from them is
softer and less magnetic than that of the westerly deposit.

616. Analysis: Iron, 43.00 per cent.; phosphorus, 0.203 per cent.; titanie deid, none; phosphorug ratio, 0.472, Sample taken from piles of
weathered ove at the two test-shafts on the castern deposit. Thlckness not known. d

B.—SOUTBWESTERN VIRGINIA.

The principal mining region of this division lies along the southeastern portion of Wythe county, at the
mnorthwestern base of that portion of the continuation of the Blue Ridge which is known as Poplar Camp mountain
toward the northeast, and as Coal ridge in its more southwesterly portion. The region extends along a part of
New river, and its tributary, Cripple creek, in an east-northeast and west-sonthwest direction. This may be called
the Oripple Oreek and New River belt. In this division of the state there are several mines which lie beyond the
limits of the Oripple Oreek and New River belt. ‘ ‘ : e

CRIPPLE OREEK AND NEW RIVER BELT.
WESTERN BASE OF THE BLUE RIDGE.

These iron-ore deposits occur in connection with calcareous shales, calcareous sandstones, and impure limestones,
which Professor William B. Rogers regarded as of Canadian age (8See The Virginias, November, 1880, p. 170, where
quotation from Roger's Report on Qeology of Virginia, 1838, p. 16, is cited). Section 25, by W. B. & H. D. Rogers,
gives these rocks as belonging to No. IT of Rogers (the Oanadian of Dana), (The Virginias, June, 1880, opp. p. 93).

634. Speedwell. Limonite. One mile south of Speedwell furnace. Owned and managed by David James & Co.

Ore disseminated in Ilnmps and small fragments through the soil. It is roasted and washed, and used in
Speedwell furnace for making ‘‘neuntral iron”. ‘ '

634. Analysis: Iron, 46.26 por cent.; phosphorus, 0.160 per cent.; titanic acid, trace; some manganese ; phosphorns ratio, 0.346, Sample
talken from a pile of washed ore at Speedwell furnace,

635 and 636. Ravenscliffe. Limonite. One-quarter mile south of Sayers & Oglesby, or Wythe furnace. Bank
managed by Orockett, Tate & Co. .

Small open cut. Rock in the neighborhood, limestone. Ore occurs in a fragmental state in the soil, and in
the soft, crushed beds of brown, yellow, and white calcareous shale. This ore is washed and used in Ravenscliffe
furnace for making “neutral iron”.

636, Analysis: Irom, 42.23 per cent.; phosphorus, 0,165 per cent.; titanie acid, small amount; phosphorus mtm, 0.390. Sample taken
from unwashed ore at the Ravenscliffe ore-banlk.
VOL XV 18 * ‘
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2 635, Analysis: Iron,56.29 per cent.; phosphorus, 0,156 per cent. ; tltmuc acid, none; phosphorus ratio, 0.277. Smnplé taken from pile
of washed ore at tho washer.

Following are the complete analyses of the above samples:

636, 436. 635. 636,
Per cent, | Per cent. Per cent. | Per cent. |
LN 1 13 0. 094 - 0,083 Carbon in carbonuceons matter 0, 06 0.03
PHOBPHOTAR . s esvsavmsnesrsannsccnnassrcncnencann 0,156 - 0,168 Hygroscopie wm;m; ............... 119 1.93
Iron, MetAllio. cieearaenersemmcscnaeen namnaannns 56. 29 42,23 ‘Water of composition.......... » 11, 07 10. 44
Sini o 17,64 TOEAL +erevn ae e e e emnn e e aeeas 99, 854 100,183 |
G v veen e nnmnnesmecsiorsaronesnnnnenroansanas . A i
b . Ivon, protox‘i]ﬂe g #3 53’ :g Per cent. of ingolublo silicious matter ......... 5 28 23, 02 ,
Tron, PEroxXide .cc.vceeovrieanmtianmacenananan 79, 7 X
AOMIDR .. e eiiareiiiiireirastaiasssnanannaas 124 7.88 | SO eereeesrsvenseannsieonsennss i o 764 i
Maonganese, protoxide ..o vevneriniaiaianan. 0.28 0. 57 ) ) o5 5o &
TAE oo rcmmscvmreeer e g ;g 2 }122 LAMO «uveniinrmrcneenanennrans e e 0. 06 0.11 |
iu ﬂgn;is ml. ohido oo B 0176 0118 [ MBBROSIR oottt 0.3 i
ron, disnlphide . . X 3
l’otn‘ssn ...... P P 0. 54 Potassn ’ o 0.5¢ |
------------------ ) 0.18 3T T T N 0.13
20‘1;‘ R R Dl e || EhosmhorieRside el . 0. 008
A4ronic ac: aemmrarar. 3 . N .
Titanicacid............ EE L E T L RTINS RPN T .
Phosphotic RCIA uvvenererensaamren cammarorenan 0. 358 0.274 ¥ raco
Mianieacid . cvee ieoririrecneraan tamirnsinnee] creinanenns Trace. PR ¢ ) N 5. 98 23. 058
c ’

637 and 633. Sayers & Oglesby. Limonite. One-half mile south of Sayers & Oglesby, or Wythe furnace. Banlk
managed by Sayers & Oglesby.

This ore is mined by an open cut, and occurs as fragments disseminated through the soil, and through the-
erushed and softened strata of clay and shale, the principal rock in the neighborhood bLeing limestone. This ore-
is washed at Sayers & Oglesby fornace, and nsed there for making “neuntral ivon?,

Two slightly different varieties of ore oceur. In external characters they differ only in color, the one being:

_ yellowish Lrown, the other reddish brown. These are separated in mining, and used in the proportion of half-and..
half in the furnace. : : i
d 637, Analysis: Iron, 54,21 per cent.; phosphorus, 0.179 per cent. ; titanic acld, none; manganese, small amount; phosphorus ratio, 0.330.-
Sample taken from piles of ¢“yellow ore”, washed at Sayers & Oglesby furnace.
- 638. Analyaig: Tvon, 53.14 per cent.; phosplorus, 0.117 per cent.; TiOy none; Mn, small amount; phospborus ratio, 0.220. Sample-
taken from piles of ““red ore’”, washed at Sayers & Oglesby furnace.
639. Sampson’s, Cripple Oreelr. Limonite. One-half mile south of Mr. Sampson’s house, on his land.

Mining was carried on near by many years ago, and the ore used in Pierce’s forge, Cripple creek ; those banks.
are caved in, and nothing is to bo seen.

639. Aunalysis: Iron,51.15 per cent.; phosphorus, 0,086 per cent, ; titanic acid, none; manganese, small amount; phosphorus ratio, 0.168..
Sample taken from smail pﬂes of ore at two small test-pits on Mr, Sampson’s land.

640 and 641. Chadwell Farm. Limonite, and manganiferous limonite. One mile southwest of Brown Hill furnace,.

e on Chadwell farm,

Test-plt. Between Pierce’s mill and Sampson’b house (both on Cripple ecreek) a road turns south from the-
Cripple Creek road.  About half amile to the south along this road, is a road through bars (to right) into the woods..
This leads to a small test-pit, with a little manganiferous limonite exposed. No ore has been mined.

640, Analysis: Iron, 34,84 per cent.; phosphorus, 0,068 per cent, ; titanic acid, none; manganesc, large amount; phosphorus ratio, 0.195,.
Sample taken from small plle ol ore at test-pit.

On the same farm (Chadwell), and on the road mentioned as leading south from the Cripple Creek road, and:
about one-quarter mile from that road, is an abandoned tunnel, from which ore was formerly obtained, This ore-
was smelted in Brown Hill furnace.

641, Analysis: Jrom, 54.63 per cent, ; phosphorus, 0.150 per cent. ; titanic acid, none; phosphorus ratio,0.275. Sample taken from piles of”
r ore at mouth of tunnel,
42, Neble. Limonite, Two miles south of Brown Hill furnace.

This bank was not visited. The ore is used to supply Brown Hill furnace; belonging to the Lobdell Car-Wheel

Company.

642. Analysis: Iron, 54.56 per cent, ; phosphorns, 0,058 per cent. ; titanic acid, none; phosphorus ratio, 0,097, Sample talken from pile of*
- washed ore at Brown Hill furnace,
630. Walton. Limonite. One-half mile northeast of Walton furnace. ‘Managed by Lobdell Oar-Wheel Company..
Here the ore occurs disseminated in lumps and particles through the surface soil. It is worked by simply
shoveling up the soil and washing i, It is used in Walton furnace for making “neutral iron”,

630, Analysis: Iron, 5858 per eent,; phosphorus, 0.051 per cent.; titanic acid, none; manganese, small amount; phosphorus rai.w,
0.087, Sample taken from piles of washed ore at W’{thon farnace.
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625. Carter. Iimonite. Oue mile northeast of Graham’s old furnace, on Reed creek. Managed by Graham & a
Robingon.

This deposit (or group of deposits) has supplied Cedar run, or Graham’s old furnace, since 1839. The old
workings, eonsisting of wholly irregular excavations, are fallen in so that nothing of them can be seen, The present
workings consist of several test-pits and shafts, in only one of which, a shaft, has a’ workable amount of ore been
found, and that is the present source of supply for the furnace. . E

This ore occurs in lumps of various sizes and in a finely-disseminated state, disseminated through a good deal
of waste matter, which is chiefly yellow clay. The lumps are easily broken up after roasting, and the finely-divided
ore is washed before being used in the furnace. The deposit formsirregular masses, inclosed in and mingled with the
soil. At a short distance (50 to 100 feet) below the surface these masses narrow and run out. The rock in the b
vicinity is limestone. The product from this ore, “neutral iron.” The iron has to be hauled 9 to 10 miles to Max
Meadows station, on the Atlantic, Mississippi and Obio railroad.

620, Analysis: Iron, 55.04 per cent.; phosphorus, 0.113 per cent, ; titanic acid, none; phosphorus ratio, 0.205. Sample taken from piles of
waghed ore at Cedar run, or Grabam’s old furnace. )

627. Hurst. Limonite, West side of Little Reed Island creek, three-quarters mile from its junction with New river.
Bauk owned by David Forney. ‘ -

"This ore was dug from the steep bank of the creek. An exposure of it in this position appears to illustrate
the manner in which this and other cavernous limonites from this region were formed. Under the few iuches of
soil is seen a horizontally-bedded lime- ¢ : '
stone, the beds being one-half ineh to 2
or 3 inches thick. A portion of thisrock
near the top has the bedding undisturbed,
but toward the side and in going down-
ward this regularity disappears, the
lamine being broken into small pieces
and lying in every possible direction. In
the regular part of the rock the crevices
between the beds or laminee and the fiss-
ures running across the same are filled d
to some extent with seams of limonite,
their maximum thickness being one-
gnarter of an inch., Toward the more
broken part of the rock the fissures are
still more filled with limonite, and the
inclosed bits of limestone are somewhat
softened and discolored. Farther down-
ward the thickness of these rEticumting ; i(i)zill;cst(me, with erevices fillot with limonite, ‘
seams is greater, and the inclosed Dits 3, Limestone, softened and dcoomposed, and containing in the crevices more ore than the above,
are GODJDOSG(] of SOﬁJ, fine sand or bl‘OWIl, 4. Meshwork of limonite, inclosing ocher and fine sand. .

- e 5. Ure, witl eavitics (eavernous or honey-comb ore). » e
yellow or drab ocher. In certain Pﬂl‘ts Below tho soil the irregular lines represent limonite; the horizontal lines, limestone.

the inclosed portions have disappeared, Pig—.83. IUrsT BaNIK, Wythe county, Virginia. Vertical section, to show the rela-
and the result is a cavernous mass of tion of the ore to the limestone, Secale, 44 nature,
limonite nearly pure. (See Fig, 83.) ‘

About 6 feet of thickness are exposed, the lower three-fourths being limonite ore. This deposit is exposed along
the bank in a horizontal direction about 75 feet, but the openings made are not sufficient to show its extent, This
ore has been used in Foruey’s forge for making Lar-iron; makes “neutral iron”.

627, Analysis: Iron, 56.43 per cont.; phosphorus,0:028 per cent.; titanic acid, none; phosphorus ratio, 0,041, Sammplo taken across 'tho
4-foot thickness of ore from top to boltom.

626 and 628. Johnson. Limonite. West side of Little Reed Island creek, one-half mile in a southerly direction
from the junction with New river. . £
This bank has been worked for some years to supply Forney’s forge and Grahaw’s new furnace. Irregular
open cuts and excavations have been made. The ore is very cavernous limonite, requiring washing, on account of
the intermingled ocher, clay, and sand, but not requiring roasting, as it is easily broken up. In places this ore
“forms a skeleton work running through the impure decomposed limestone; in general, however, all traces of the
limestone, as such, have disappeared, and only the cavernous ore with the inclosed ocher.remains. The case is
stmilar to that described in connection with 627. Makes “neuntral iron”,
626, Analysis: Iron, 56.29 per cent. ; phosphorus, 0,083 per cent. ; titanic acid, none ; phosphorus ratio, 0.148, Sample taken from piles of
ore ready for shipment at the open cut in that part of the mine which has been worked for some years,
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a Following is the complete analysis of sample 626:

626. 626,
Per cent. . Per cent.
Sulphur. covcevinsnerecnneonnranasacnasinunsaanes| 0. 062 Titanic acid .cevereann wesrernmnne erenersanienns None.
. Phosphorus..... Saresnecuneas veremssanens caenes 0.083 Carbon in cerbonaceous Matter .cmmmevaveensn. o 0. 09
N Tron, metallio veesnsceeiiiiuaiinrnoaciaseernnens 56.20 Hygroscopie water ...ceueeiaeaiioeiiiaaiannan, 2,04
; ) Water of compOBIION.ceess ceansesnrneeeaneen-. 9,41
Silicd canerrcinieninnnan [ cerenmaananan 4.94
’ TOtR] s avavn canacr vucess sinamnasammannenns 100. 19
Tron, profoxide 0.43 o 7
b Iron, peroxido 79.85 Per cent. of insoluble silicious matter.......... b. 80
AlNMINA . v eaeniiiie i ieaiianratreaiienraane 1.69
Tounguncse, PrOtOXIqe. . omeemcncarnenes o ] Sion s 404
B rmmsrrreesnanrraaaen TTmmmmenTrmemeee ’ Alumina (with a trace of oxide of iren) ........ 0.72
BT (T U S 0.60
. Magnesis ceas. areeevaau. 0.05
Tron, AIB0IPDIAG. v ceemesvcvar tereiaanennan 0.116
Potassi. caeersneasarenean 0.07
PObABEA . cee i it ieriitiraamansncecaienanan 0.07 Soda 0.08
8000 0.0 B -1 .
Carbonie acid..... s PO 0,39 TOLAL crvmnuecrreonsnuontasasnsneancsocmnan 5.81
Phosphoric 86id cveveeiatnaaninacevinnisiranens 0.191

¢ To the north of the old part of the mine one-eighth of & mile a new excavation has been wade to a dopth of
10 to 12 feet., Here the ore occurs disseminated through crushed strata of manganiferous ochreous clay. Most of

it is in small fragments, but some lump-ore oceurs, and this has a structure similar to that of 626 and 627. The
ore from this excavation is used to supply Graham’s new furnace.

628. Analysis: Ironm, 56,43 per cent.; phosphorus, 0.033 per cent. ; titanic acid, none; phosphorus ratio, 0.058. Sample taken from pilés of
soreened ore ready for washing at the new excavation.

629, Riech Hill. Limonite. Three-fourths of a mile southwest of mouth of thtle Reed Island creek. Owned by
David Forney.

Two old excavations; abandoned and caved in; no ore in place to be seen. In a tunnel, without ore, near by,

it is seen that the rock along the belt containing the ore-deposits is calcareous and ferruginous shale of various

d colors. A part of this ore is ¢potty”, the rest is cavernous, and similar in structure to 626, 627, and 628. Makes
“neutral iron” for car-wheels, ete.

629, Analysis: Irom, 56,22 percent.; phosphorus, 0.034 per cent. ; titanic acid, none; phosphoms ratio, 0.060. Sample taken from a pile of
lump-ore at the more easterly of the two pits.

. Panic or White Rock. Limonite. Three miles west of Papic or White Rock furnace, on furnace property.
Lobdell Car-Wheel Company.

Here a cut 6 feet wide and 15 feet deep has been made, following the dre in an approximately cast and west
direction for some 50 feet. Amnother eut 15 feet deep has been made just west of the first and at right-angles to it,
without, however, striking any ore. The rock passed through is a decomposed brown, white, yellow, and gray shale.
Dip nearly vertical. The ore appears to occar in an irregular mass or pocket. No solid rock is encountered in this
€ mine.

4632, Analysis: Irom, 46.61 per cent.; phosphorus, 0.125 per cent. ; titanic acid, small amount; phosphorne mmo, 0.267. Sample taken
across 6-foot thickness of ore in the open cut, at distance of 12 feet ﬁom the surface.

Following is the complete analysis of sample 632:

632, 632,
. “Per cent. Per cent.
Sulphur ... ..o, 0. 060 Titanic acid ...... T Y 0.18
Phosphorus e Q.125 Carbon in earbonnceoas MALLET .. vvenn..n.. 0.02
Tron, metalle. oo viee i iaaas 46.61 Hygroseopic water ....... merannae 1.88
il ] Water of composition. ... veuu...o. e 10.28
. 1331 Y 11.47
Tron, POroxXide . ...vvaeecreeecrinarennanens 06.52 Total -ooveerenvinmiiiianee ey | 100. 054
Aluming.. .. . oiicacan.. 5.42
Manganess, Aioxide .ocveveeenrniiennnennn, 3.46 Per cent. of insoluble siliclous mader ....... 18.10
i IR L |
‘ Trom, HSUIPIIA v neonoee s 0. 050 Alumina, (with trace of oxide of iron) ..... 1. 50
Nickel, sulphide...... teeveerrearererennnas op || Hme-eonines seemmemee Troemeene 0.03
Cobalt, SuIPhIAL v evruarcameensnnennnaoanes Trace. Magnosia .ooorernriunnnnns 0.08
Carbonic acid......cunu.. evmeanrencastnnana 0,08 Phosphoric acid 0.0
Phosphorie acid ....crenreieeeeccnennnns 0,284 b 18.084
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633. Panic or White Eock. Limonite and hematite. Two miles west of Panic furnace, on furnace property. @&
Lobdell Car-Wheel Company. \ :
Small excavation in hillside just started. The ore is disseminated in lumps and grains throungh the soil.

633, Analysis: Irom, 46.12per cent.; phosphorus, 0.087 per cent.; titanic acid, small amount ; some mangmnese, phosphorus ratio, 0.189.
Sample talen from ore-pile at the excavation. It conslsts of sereened ore.

031, Glade. Limonite. Seven miles east-southeast from Wytheville.

This mine has been worked in past years, and is now being reopened to supply, in part, Walton furnace.
Beveral excavations have been made, though in these the ore is not now well exposed. A tunnel has lately been
run into the hillside 60 feet without striking the ove. It is seen in this locality that the rock in the immediate
vicinity of the ore is'a ferruginous decomposed shale. This ore has been used for making “neutral iron?. b
631, Analysis: Iron,49.96 per cent.; phosphorus, 0,220 per cent. ; titanic acid, none; manganese, some; phosphorusratic, 0.458. Sample

taken from pile of Inmp-ore just north of the mouth of the tunnel.

The deposits called Panic furnace and Glade occur on a west-southwest and east-northeast range, which lies
4 to § miles to the northwest of the Cripple Creek and New River range. The limestones and shales, in connection
with which they occur, were regarded as of Canadian age by Professors William B. and H. D. ROgers, and were so
laid down by them on section 25, Geological Report on Virginia, (See The Virginias, June, 1880, opposite page 93.)

624, Semi-Magnetic. Hematite and magnetite, Two miles west of Wytherville.

Two test-pits in sight of road, the deepest not over 10 feet in depth. Both contain an ore which consists of ¢
a skeleton of dark steel-gray magnetic ore, the interstices of which are filled with bright-red, earthy hematite.
The deposit presents no regular structure, and no true walls, as the substance adjoining the ore is the yellowish
brown and reddish clay which forms the soil. The prevailing rock in the vicinity is limestone, and a bed of flint.
crops out a few feet to the north of the ore. This ore has never been mined, and the quantity is uncertain,
624, Analysis: Iron, 58.30 per cent.; phosphorus, 0.027 per cent. ; titanic acid, none; phosphorus ratio, 0.046. Sample taken from small

piles of ore at two test-pits. Greatest thickness of ore exposed, 1} feet,

This ore lies in a different range from either of those already mentioned as havin g been sampled in this division
of the state. The rocks are laid down by Professors W. B, and H. D. Rogers on section 25, Geological Survey of
Virginia, as belonging to Formation IT (Canadian). (See The Virginias, June, 1880, opposite page 93.)

d

C.—JAaMES River Basiy, WEST or T™aE BLum RIDGE.

WEST SLOPE OF THE BLUE RIDGE.-

The deposits under this head are distinet beds, interstratified with the heavily-bedded sandstones of the westernr
glope of the Blue Ridge. Professor J. L, Campbell (The Virginias, July, 1880, page 105) discusses the geological
relations of these rocks, and concludes that they are of Primordial age. He gives also a geological section to show
the relations of these ore-beds to the other rocks of the Blue Ridge. . e

646. Wood’s Property. Hematite, Four to 5 miles a httle south of west from Buchanan, old stage-road to Buford's,
on Dr. Wood’s land.

This deposit has never been regularly mined, but has been quite extensively opened with a view to mining.
Cross-cuts have been - made for several hundred feet. It isa bedded deposit with a nearly vertical dip, the adjacent
rocks being stratified beds of gray, compact sandstone. At the most northeasterly opening the deposit has a
thickness of 15 feet; at the others it is 5to 7 feet thick. In external appearance the ore is & ferruginous sandstone.
645, Analysis: Iron, 42.64 per cent.; phosphorus, 0.409 per cent. ; titanic acid, none; phosphorus ratio, 0.959, Sample taken from outerop -

of bed on roadside fTom cross-cut on ore-bed to northeast 200 feet, and from cross-cut on ore-bed to southwest 105 feet. This ore
is very uniform in appearance. ‘ '

644, Arcadia Property. Hematite (silicious), Stony creek, south-southeast from Buchanan, 3 miles (by the old £
stage-road to Liberty) up Stony Creek valley from the James river. On the Arcadia Iron property.

The old stageroad to Liberty runs southward along the west bank of Stony creek, and cuts across several
bedded deposits of hematitic sandstone, or ¢“specular” ore, as it is locally called. Of these, two have been opened
directly on the roadside by open cut a short distance, and then 75 to 100 feet by drift along the strike of the bed.
Here the beds dip only slightly to the southeast, and have & thickness of 2 to 4 feet, with an average of about 2%
feet. The ore is charged with silicious grains. About 5,000 tons of ore (it is estimated) have been mined at this
loeality, but none has yet been shipped.

644. Analysis: Iron, 44.06 per cent.; phosphorus, 0.462 per cent. ; titanie acid, none; phosphorus ratio, 1.049. Sample taken across the
3-foot thickness of the bed in drift about 50 feet from road.
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a 043. Arcadia Property. Hematite (silicious). South-southeast from Buchanan, up Stony Oreek valley, 4 miles from

James river (by old stage road leading to Liberty). On tract of land known as the Arcadia Iron property.

Here a small ravine cuts through the bed, and ou each side an excavation has been started in the direction of

the strike of the beds (4. ¢., northeast and southwest). The beds of sandstone with the interbedded ore exhibit

sharp, local flexures (see sketches, Fig. 84). These local flexures prevent the general dip from being learned.
Professor Campbell on the section (referred to above) gives the general dip of these beds as about 65°© southeast,

N

Seato.
¢ _a "9 " _pw
The letters denote correspending flexiros,

Fre, 84,—SKETCHES AT THS ARCADIA IRON PROPERTY, VIRGINIA.

. By these two ents the ore-bed has been opened for a length of about 200 feet. These excavations go about 25
feet below the surface, and are 30 to 40 feet wide, On account of the folding the amount of ore reached by this
sized excavation is about 80 per cent. greater than if there had been no flexure, The thickness is 1 to 4 feet, and
the average thickness about 24 feet. .

d 643, Analysia: Iron, 39,52 per cent.; phosphorus, 0,393 per cent.; TiO;, none; phosphorus ratio, 0.994, Sample taken from large pile of
ore at the two cuts mentioned above. It represented ore ready for shipment, but also represents the run of the ore-bed, sinea
the ore-bed is very homogeneous, and could not be enriched mueh, if any, by sorting,

To the northeast a few hundred feet is another opening on the same bed ; this was not sampled, the ore looking
precisely similar to that which was sampled, and the thickness was about the same.
In going along the old stage-road up Stony creek, four beds of this ore are crossed on the Arcadia Iron property.

Their aggregate thickness where the road crosses them is 10 to 12 feet. Only two out of the four were sampled,

1. e., the second and the fourth going southeast (see Professor Campbell’s section). '

€ ’ ‘ WESTERN BASE OF BLUE RIDGE.

650. Arcadia Iron Property. Limonite. One and one-half miles northeast of Arcadia fum{a-ce, on the Arcadia Iron
property.
The furnace and ore-bank were worked anly a few months. The ore-pits are now fallen in, and scarce any ore
is in sight at the ore-bank.

850, Anulysie: Irom, 48.88 per cent. ; phosphorus, 0.271 per cent. ; titanic acid, small amount; Mn, small amount; phosphorus ratio, 0.554.
Sample taken from small piles of ore 4t Areadia furnace. ‘

Professor J. L. Campbell (The Virginias, July, 1880, page 105) regards the bed of shale which containg this
deposit as forming the upper member of the Potsdam. It isa common ore bearing formation along the western
£ base of the Blue Ridge (according to Campbell, W. B. Rogers, W. M, Bowson, and Frederick Prime, jr.). -

PUNGATORY AND MAY’S MOUNTAINS.

_ The iron-ore deposits of these two mountains are regarded by Prof. J. L. Camphell (The Virginias, C ctober,
1880, page 156) as occurring in connection with the shales and sandstones of the Olinton formation.

646. Retreal. Limonite. Purgatory mountain; 3 miles southwest of Retreat furnace. Schultz property.

This bank is sitaated along the top and east side, near the top, of Purgatory mountain. The workings were
quite extensive in the past, the ore being used in the Etna and Retreat furnaces at the eastern base of the
mquutaiu. Nothing has been done there for twenty years, and the workings, which were open cuts, are now in
ruins, '

646. Agalyeis: Iron, 53.35 per cent.; phosphorus, 0.556 per cent, ; titanic acid, none; manganese, small amount; phosphorus ratio, 1.040.
Sample taken from piles of much-weathered ore at several old open cuts nt the Retreat bank.
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647, Carnes. Limonite. Purgatory mountain, 4 miles north of Buchanan, Schultz property. ' a
01d excavation, now in ruins. No means of judging of the size of the deposit. The ore was formerly carted to
the Etna furnace. ‘

647, Analysis:. Iron, 52.01 per cent,; phosphorus, 0.376 per cent. ; titanic acid, none; phosphorus ratio, 0,723, Sample taken from a fevw -
Tumps of weathered ore.
648, Spengler. Manganiferous limonite. South end of Round mountain, 4 miles north of Buchanan. Schultz properfy
Cross-cut, with a thickuess of 2 to 3 feet of ore exposed.
648, Analysis: Iron, 20.59 per’cent.; phosphorus, 0,031 per cent.; titanic ucid, small amount; manganese, large amount; phosphorus
ratio, 0,105, Sample taken from ore in cross-cut.
651, May's. Limonite. Tive miles north of Buchanan, May’s mountain west side. Schultz property. b
One small excavation in hillside. Ore never shipped or used in furnace.

651, Analysis: Irou, 56.19 percent. ; phosphorus, 0.045 per cent. ; titanic acid, none; manganese, trace; phosphorus ratio, 0.080. Sample
talen ﬁom small pile of ore at exeavation. -

649, 700, and 1001. Hickory Hollow or Salisbury Furnace. Limonite. Foot-hills west of May’s mountain, about 1
mile northeast of Mr, Pursley’s house, which is 1 mile north of Saltpeter cave.

Here a cut about 250 feet long has heen made along the deposit in a nearly north and south direction, in semo
places to a depth of 40 feet, and the ore taken out. The ore in the upper part of the deposit, near the surface, is
said to have been 20 to 25 feet thick. Itis now about 8 feet thick in the bottom of the cut. The strata of buff,
black, and white clay and soft shale, between which the ore body stands vertically, are very much crushed: C

A tunnel extends along the deposit some 40 feet lower than the bottom of the cut. In this tunnel the ore is
said to be G to 8 feet thick. About 500 feet to the north of this eut, and in Jine with it, another opening had just
been started. Here the deposit is seen to be 10 to 12 feet thick.
~ To the east of the main cut is a partially filled up pit 100 to 150 feet long, from which was taken in formes
years a large wedge shaped body of ore, which tapered downward and was 40 to 50 feet across at the top, This
bank is the source of supply of Salisbury furnace, which is about 5 miles to the west-southwest,

700, Analysis: Iron, 40.17 por cent.; phosphorus, 0.287 per cent.; titaric acid, small amount; some manganese ; phosphorns ratio, 0,714,

Samplo taken from ore-piles containing the lump-ore, which is taken from the main cut and the new opening, This ore is
ready for the furnaco. Thicknesy of deposit from which this caue, 8 to 12 faot.

1001, Analysis: Iron, 38.64 per cent.; phosphorus, 0.273 per cent. ; titanie acid, small amount; some manganese; phosphorus ratio, 0.706. d
Samplo represents tho lump oroe from the new opemng (i. o., a1l thmt is taken from it), and both the lump and the fine ore from
‘the tunnel under the main cut; the fine ore has been w. abhﬂd and thus this sample represents the output of the mine as a whole.

849, Analysis: Iron, 50.94 per cent.; phosphorus, 0.111 per cent. ; titanic acid, small amount; manganese, small amount; phosphorus ratio,

0,218, Sample from small piles of weathered ore at Salisbury furnace.

BRUSHY MOUNTAIN.

The coarse sandstones, with some shaly beds, in connection with which the. iron-ore deposits of this leglon
oceur, are regarded by Professor J. L. Campbell, as of Oriskany age., (See The Virginias, January, 1830, p. 6.)

- 662, 653, and 654, Longdale (Lucy Selina furnace). Limonite, Iour miles northeast of Lucy Selina (Longdale) e
furnace. Belongs to Fironstone, Pardee & Co.

This bank was worked 40 years ago to supply a furnace which stood near the site of the present Lucy Selina
furnace. The present workings cousist of four open cuts along the same line. These cuts, with the intervals,
cover a distance of about 1,600 feet, The ore has been stripped but not mined in the intervals between the cuts.
This deposit has every appearance of being a distinet bed of ore, though not itself stratified. Its direction is north
350 east, and south 35° west ; dip about 40° southeast. It varies in thickness from 10 to 30 or 40 feet, having an
average thickness of 15 to 20 feet. About onehalf the ore is solid, the rest coming out in a more or less broken
and finely-divided state, and the two kinds of ore are used about half-and-half in the furnace. On the upper side
of the deposit lies & bed of stiff blnish-gray clay, 3 to 8 feet thick. The same formation occurs, though to a less
extent, upon the foot-wall, The country rock is grayish-brown sandstone and shale; in the immediate vieinity of £
the deposit the latter is usnally much softened and broken up by fissures (see section, Fig. 85). This mine is owned
by the Longdale Iron Company, who are now building another furnace next to the old one, expecting, on its
completion, to make with both 500 tons of gray forge-pig per week. The old furnace makes 28 to 30 tons per day.
A narrow-gauge railroad runs from Tongdale station, on the Chesapeake and Ohio railroad, to the furnace (8 miles),
and then on 4% miles farther, to the ore bank.

The hand-specimens 652, 653, and 654 do not represent the ore from chfterent parts of the mine, but different
types of ore which are liable to be found in any part. Hand.specimen 652 represents best the average character of
the lump-ore,

652. Analysis: Iron, 51.66 por cent.; phoaphorus,0463 per cent, ; titanic acid, none; phosphorus ratio, 0.896. Samples taken across the
15- to 30-foot thickness on ore- faces in the four cuts.
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a 653, Analysis: Iron, 51.79 per cent. ; phosphorus, 0.224 per cent, ; titanic acid, small amount; manganese, trace ; phosphorus ratio, 0.433.
Samples taken from stock-pile (lump-ore), containing about 10,000 tong, near the furnace, .

654, Analysia; Iron, 47.47 per cent.; phosplorus, 0.290 per cent.; titanic acid, small amount; mavganese, trace; phosphorus ratie, 0.611,
Sample taken from large pile of finely-divided ore near the furnace, .

SECTION ACROSS THE
LONGDALE IRON-ORE DEPOSIT.
TAKEN ABOUT MIDWAY OF THE LENGTH OF THE OPENING

. ’ ’ Seale: 1 inch to 30 feel,
b Je

C
1. Coarse Sandstone.
2. Soft Shale, the beds of which, near the ore, are disturbed , (ned more or Jess crushed,
d 8. Stiff, bluish-gray clay.
4. Limgnite Ore, ) *
&, Stiff bluish-gray elay. Absent in some parts of the deposit.
6. Soft Shale; the beds much disturbed,
7. Coarse Sundstone.
Fi6. 865,
Following is the complete analyszis of sample 652 :
652 . a2
" Per cent. ‘ Per cent,
e SUIPHUT «emnnsarnramnnerimnenisenraerenecnes 0.104 || Carbonio 8CiQueeeve . vens crerersannes feaeann 0,07
Phosphorus 0, 463 Phosphorfeneid.cueens ciinnciiei e Loco
Tron, Metallio. . v eenveanleenreecnrenarnanans 6160 ‘arbon in earbonacoons matter..-...ovooen.nn 0, 07
R = Iy groseopio WALBY ccoviiuii et vy 0,91
L1 0. 97 Water of composition....veveiveieiianienvua, 10. 51
Tron, protoxide . ...ccvreuerinneeiiieniiiiniin.. 0. 30 DYV
0] VA e 0, 815
Iran, peroxide B T I 78.18 Total :EMQ,
-8 G 1) 5 1 T RN 2,85
Y vof i o L
R Manganes, protoxide 0. 56 Per cent. of ingoluble silicious matter 1 04':;
11T S g e .22 '
i‘;:“’nem g o || SHeR 0.07
g X o " Alumina (with traco of oxide of iron)... .-.... 1,80
Tron, disulphide . 0,205 | -
5§11 T R P 0,02
| i Zine, 0X1d6. vee e eerneaeaan s e 0.87 :
. . MAZNOBIN v vr cemr i tiias e eans, .10
Miokel, oxide .oociiniiiinnnns 0,10 Pot 0.18
Cobalt, oxide ... vueeomn. vere 0. 02 e R
Potagsn...... bttt e aaa s 0.18 Total . 11,63

RICH PATCH MOUNTAIN.

For a topographical map of Riech Patch mountain, with seven geological sections across it, at intervals of 1 to
24 miles, by Professor J. L. Campbell, see The Virginias, December, 1880. On these sections the geological relations.
of the Medina and Oriskany ore-deposits which were sampled are shown.

667, Clifton Forge. Hematite (fossil), Cliff on east side of the gorge, through which Jackson river flows.
A drift has been run into Wilson’s hill (a continuation of Rich Patech mountain), about 250 feet from the face
of the cliff, in a northeast direction on the deposit, which is a stratified bed coincident with the other stratified

'
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beds which form the anticlinal arch of this continuation of Rich Pateh mountain, The drift being near the summit a&:
of the arch the bed lies, at that point, nearly horizontal, though dipping a few degrees to the northwest. Along:
the southeast side of the drift the ore has been largely stoped out for a distance of 70 to 80 feet back from the-
drift, and the drift is being run still farther into the mountain. Numerous openings have been made on the outerop
of the bed along the face of the cliff; which show that the bed is pretty uniform in character. The thickness varies.
from 1 to 14 feet, 2 or 3 inches of the thickness being made up of a red or brown shale-ore, (Hand-specimen,.
657b.)

The ore-bed lies between heavy beds of white quartzite and sandstone above, and beds of shale-or argillite:
below. (See Professor Campbell’s geological section, next pmge)

In The Virginias, January, 1880, p. 6, Professor Campbell states that the ‘‘red shale” and ¢ fossil” ores mined b
at Clifton forge are of Clinton Age; While in T'he Virginias, December, 1880, p, 188, right-hand column, 33 lines
from the bottom, he quotes Professor W. B. Rogers’ statement, that this ore-bed lies in the Medina sandstone, near-
the top, and implies that he agrees with Professor Rogers in his opinion.

The property belongs to the Charter Oak Life Insurance Company, of Hartford, Counecticut, and the ore is.
mined for the Quinnimont furnace.

657. Analysis: Iron, 41.71 per cent.; phosphorus, 0.444 per cent.; titanic acid, small amount; phosphorus ratio, 1.064. Sample taken.
{rom ore ready for shipment on cars (C. and 0. R. R.), Came from the drift, about 200 feet from the entrance.
665, Callie Furnace. Old bunk. Limonite. Southeast slope of Rich Patch mountain, one-quarter inile southwest:
from Callie furnace. Owned and managed by D. S. Cook. ¢
. The workings upon this deposit consist chiefly of an excavation about 125 feet long, 60 feet deep, and 30 feet
wide, extending along the deposit in a northeast and southwest direction. About 90 feet below the bottom of the-
exeavation a tunuel was driven in from the southeast, striking (according to a miner’s statement) the same deposit. .
This is now fallen in. On the northwest side the ore in cut has been removed, apparently, to its limits; but on:
the southeast wall there is still, in nearly vertical pesition, a Inyer of ore 6 to 8 feet thick. 'This ore is a mixture
of a blackish limonite (of massive texture and coated on the fissures with a black, varnish-like substance), with an
earthy-looking, impure brown limonite. This is the ore which has supplied Callie furnace in past years.

The sandstone, in connection with which this ore-deposit oceurs, is regarded by Professor Campbell (The
Virginias, January, 1880, p. 6) as of Oriskany age. (See, also, The Virginias, December, 1880, between pages 185
and 186, where, on Sections Il and I1I, Professor Campbell Lllustrates his view of the relamons of this deposit d
to the other formations of Rich Pateh mountain.)

55, Analysis: Iron, 45.62 per cent.; phosphorus, 0,067 per cent, ; titanic ncid, small amount; phosphoras ratio, 0,147, Sample taken.
from piles of somewhat weathered ore at the old ore-bank, Thickness of deposit prolmbly 15 to 20 feat.
666. Callie Furnace. New bank. Brown shale limonite, 75 to 100 yards west of Callie furnace. D. 8. Cook.

This bank is just started, and the intention is to supply the furnace with the ore which it affords. It is of the-
nature of an impregnation of the (nearly vertically dipping) shales and sandstones with limonite. This is apparently
& lean ore. Thickness uncertain, but probably 3 to 5 feet of ore like the sample.

The intention of the furnace company is to put the furnace in blast as soon as the 5 miles of railroad which
they are building, from the Chesapeake and Ohio railroad to the furnace, is completed. This railroad is already
graded. The chief necessity for it is to bring coke to the furnace. ‘ e
656. Annlysis: Iron, 25.26 per cent.; phosphorus, 0.095 per cent,; titanic acid, small amouht; manganess, trace; phosplorus ratia, 0.376.

Sample taken from 1,000 to 1,500 tons of ore from the “New bank?”, stored in the ore-house at Callie furnace.
658 and 659, Lowmoor., Limonite. Two miles south of Lowmoor station and furnace, which are on the Chesapealke-
and Ohio rajlroad. Mine and furnace belong to Lowmoor Iron Company.

The workings upon these deposits were begun about five years ago, and the ore which was mined, was shipped
to Quinnimont and TFerrol furnaces, to the former of which it has been shipped until quite recently. ,

The workings consist of five nearly parallel open cuts on different folds of the same ore-beds, situated on the-
northeast side of Fork run, and of four tunnels or drifts, one above another, on ore-bed on the opposite side of the
run. (See map, Fig. 86).

The five open cuts are 20 to 50 feet deep, and show the ore-bed to be 10 to 30 feet thick. The tunnel marked £
6 on the map strikes the ore.bed 83 feet below the bottom of the cut above it, while the tunnel marked 7 strikes
the ore 50 feet below the cut above it. These cuts are regarded by Mr. Wickes, the superintendent of the property,
a8 being all npon one bed, which has been folded in such a way as to make it possible to mine a great guantity of
ore without going to a great depth,

Below the bed is soft, gray clay or decomposed argillite, while above is a band of clay, and a quartzite or-
fiint-rock in a fragmentary condition. This ore is somewhat silicious.

658, Analysis: Iron, 43.84 per cent.; phosphorus, 0.636 per cent. ; titanic acid, none; phosphorus ratio, 1.461. Sample taken from pile of”
lump-ore, containing several thousand tons, which came from the five open cuts mentioned above. Ready for the furnace.

The four drifts (1, 2, 3, 4, on map) lie one above another all in the same bed of ore. This deposit is probably
a different bed from that contammg the open cuts, as it lies in a different line (though preserving the same direction),.
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a and the ore is of a slightly different character. The vertical distance from the lowest to the highest of these drifts
is 142 feet, and the same bed outcrops at the surface of the hill above, at a height of 122 feet above the highest
tunnel, The deposit is 10 to 20 feet thick. The ore is more ochreous and less silicious than that from the open
vuts.

MAP
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659, Analysis: Irou, 42.70 per cent.; phosphorus, 0.761 per cent.; titanie acid, none; pliosphorus 1‘&“0;1.782. fample taken from &
soveral piles of ore ready for the furnace, which came from the four drifts just deseribed. Lump and a small amount of
wasghed ore included.

Following are the complete analyses of samples 658 and 659

058, 650, : i o8, 650,
! Der cent. | Per cent. Per cent, | Per cent,
L1111 U O R N 0. 0u7 0. 007 Carbouio faedd. o oviiiiin s ianmie e 0. 07 0.11
PhOSPhOTUS . c e e caiave i iiiva it i cninar cnnaas 0. 830 0. 761 Thosphorie acid ..ovvvunnreninnne i iiiaiianans 1.456 1. 742
Iron; metallic..ceveiviiasiiiiiiiii it 43. 84 42,70 Carbon in carbonnceous matter......coo.aees. 0.06 0. 08
et Ty ET0SCOPIC WALBE « —eveaemve caen v mnrnnnnens 0.08 1,48 b
3 PPN 22.87 L 2125 Water of compoesltion ... oviivioiiiiiaiiina, 9. 54 9. 55
Irom, profoxide .cviieriaiiiianii v 0.54- 0.27
Tromn, POrOXide cvveererersiarnncrerairacaanaaas 61. 93 60, 04 Totaloumernaneeees AR 99.920 i 09. 765
e —— I B [ LT mot | ;o
. S T 22,87 - 21,25
LIo.ooe e 0.13 0.04 Alumina (with traco of oxide of iron) 0,62 1.81
B TS T T U eeen 0.05 0.26 LG oo 0' o 0' o
Tron, ASUIPBIAS vvevverea it eiiirae e vnanns 0.013 0.013 Magneum """""""""""""""""""" ’0' o 0' 12
216, OXIAD veranreoicaecrnarcannanrmnneyommmns 0.85 0.16 Potassh... o """ """"""""""" 0' 1 0' 0'0
Nicleel, 0% .cevniviiiiiniiiaariieieiiamaen. 0.02 - 0.21 Soda TrUTTIromTTmmmmmmrmaamn ey ’ 0'03
POIASOR . caveeieronromrararemrera e aeareananns 0.14 T A .
BOBR 2 eeaea i en s eenre e meeae ceramn eeaaneanne 0,03 TOLAL 1evetnarmnemmnmeevermnnnanrnaaneee 23,80 93.81 ¢

The Lowmoor Iron Company have just built a 75-ton furnace (hot-blast, coke) at the junction of their ore railroad
with the Chesapeake and Ohio railroad in order to nse the ore from these deposits.

In The Vigginias, January, 1880, page 6, Professor Campbell ci‘es these deposits as belonging to the Oriskany
formation, and in the December, 1880, number of the same journal, he shows (on Seetion No, IV, between pages 188
and 189) the relation of these beds to the other formations.

POTTY CREEK. d

Only outerops observed. No mining has ever been done on this creek, or, so far as could be ascertained, within
the area which it drains. ‘

1009, Outcrop on A. Given’s land. -Limonite, silicious. Southeast side of Potts’ creek, and about one-quarter mile
east of A. Given’s house, 20 miles southwest of Covington. .

It is a ferruginous sandstone, the beds standing vertically and projecting above the other sandstones, which
join it on each side. This outerop is 12 to 15 feet thick, but only 5 to 6 feet of the thickness (so far as can be seen
on the suvface) is rich enough in iron to be called ore, This outerop was traced with continnous thickness 200 to 250
feet up the hillside. \ '
1009, Annlysis: Irvon, 31.97 per cent.; phosphorus, 0,164 per cent,; titanic acid, none; phosphorus ratio, 0.513. Sample taken. across €

the outerop, sampling only about 0 feet of the thicknoss, 4. 6., the best of the ore,

1009« and 1009 are hand-gpecimens from gunite small outerops on the farms of Mr, Robeson and Mr. Hamilton,
Potts’ creek, about 16 miles southwest from Covington. :

WARM SPRINGS MOUNTAIN.

Professor J. L. Campbell (The Virginias, April, 1880, p. 55) gives a geological section of Warm Springs

mountain through Warm Springs, Bath county, by which it appears that the Lower Helderberg limestone occurs.

" along the southeast slope of that mountain near the base, dipping to the southeast. This formation is overlaid by the

Oriskany sandstone, and this in turn by the Hamilton shalés. A section observed near Covington, at the £

southeast base of Warm Springs mouuntain, agrees with the supposition that this mountain, at least along its

southeast base, contains the same succession of formations at this part as it does near Warm Springs, 20 miles to
the northeast at the point where Professor Campbell’s section crosses. - (See section, Fig. 87.)

This section runs northwest and southeast; it is taken near Mr. Dickson’s house, near the Chesapeake and
‘Ohio railroad, west of Covington, in valley leading northeast. The bottom of the valley contains gray and black
ghales (Hamilton). Up the mountain side next to the shales, and dipping under them to the southeast, lies strata
of coarse gray and brown sandstone, containing casts of Rensselaria oveides (Oriskany). Above the exposures of
sandstone and dipping under them come heavy beds of fossiliferous limestone (Lower Helderberg). The sandstone
formation contains, interbedded, two deposits of rather lean iron ore, one 4 feet the other b feet thick.
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a 1010. Dolly Ann. Limonite. Pounding Mill run, about 3 miles above (4. e., northeast of ) Dolly Ann furnace, which
is ab the southeast base of Warm Springs mountain, about 3 miles east-northeast of Covington.

Very little mining has been done at this locality, and that was many years ago. The ore and its accompanying
sandstone make a cliff along the southeast side of the valley. On account of the débris, it cannot e seen oxactly
how the ore-bed dips, but it appears to dip about 50° to the southeast, that is, away from the axial line of the
valley ; thus it is difficult to estimate the thickness of the bed, but there appears to be a thickness of at least 12
to 15 feet of good .ore, This outerop extends at Ieast 800 to 900 feet in length.

. ) [

b
B
c - A zaugy mpazersery.
Oriskany Sandstone, AN Harmniltonn Shoale.
. * ' Sodle,
Q 27, o 75 _;_.00],, &

F1e. 87.—SECTION ON SBOUTHEAST BASH OF WARM SPRINGS MOUNTAIN, IN VALLEY LEADING NORTHEAST FROM MR. DICKSON'S HOUSE

ON THE CHESAPEAKE AND OI0 RAILROAD, WEST OF COVINGTON, VIRGINIA. -

Judging from the position at the base of Warm Springs mountain and the lithological character of this ore, and
the sandstone occurring with it, which are the same as those at the locality near Mr, Dickson’s, the geological
position is probably Oriskany.

d 1010, Analysis: Tron » BL77 per cent,; phosphorus, 0.428 per cont. ; titanic acid, trace; phosphorus ratio, 0.827, Samplo taken across the
12-foot thickness of the deposib at about the middle of the exposure.

1011, Wills. Limonite. One half mile southeast of the railroad station, Covington, on Mr. Willg’ land.

At this mine is a loose deposit of limonite resting on and against the Upper Silurian limestone, No signs of
stratification appear in it. Tt consists of fragments of ore scattered through a mass of sand and clay. The amount
of lump-ore is inconsiderable. To obtain the fine ore all the material mined has to be screened. Several hundred
tons of such ore have been obtained here and shipped to Buffalo Gap furnace.

1011, Analysis: Iron, 87.30 per cent. ; phosphoras, 0,393 per cent. ; titanic aeid, trace; some mauganese; phosphorusratio, 1,056, . Sample
taken from 30 to 40 tous of screensd ore at the ore-bank,

1003, Swith-MeAlister. Limonite. One mile southeast of Covin gton, on Mr. McAlister's land. TLeased and mined
e by Mr. Smith, . ‘

The only workings consist of a circular excavation on the top of the deposit, close to the surface. This exca-
vation is about 20 feet across and 5 to 6 feet deep. Some 3-foot thickness of ore has been mined over an area of
about 12 by 15 feet. The ore is being hauled 1§ miles to Covington and shipped to Lowmoor furnace.

1008, Apalysis: Xron, 51.01 per cent, ; phosplorns, 1.189 per cent. ; titanie acid, none. Sample taken across the 15-foot thickness of the
deposit. .
1002. Dickey. Limonite. One mile north-northeast of Covington, on Burke’s lands.
A tunnel has been run into the hillside about 60 feef, in ore all the way, and in a northerly direction. The
- deposit is about 12 feet thick, and dips 45° to the west. Mined to 15 feet below the surface. The whole deposit
£ is in a fragmental state; hardly any lumps larger than a hand-specimen oceur. The whole of the ore mined is:

sereened, and about one-half is separated as good ore. About 200 tons of ore have been mined and shipped to
Buffalo Gap fornace, :

1002, Analysis: Irom, 45.24 per cent, ; phosphorus, 0.216 per cent. ; titanic acid, sm
Sample taken at head of tunnel across the 10 fest thickness of the bed.

»

all amount; some manganese; phosphorus ratio, 0.477..

PETERS’ MOUNTAIN.

1007, Gay & Lewis. Limonite. Southeast side of Peters’ mountain, about 4 miles southwest of Mud tunnel, and
on the land of Mr. Hanes. '

The ore deposit lies in a nearly horizontal position, dipping perhaps 10° to the southeast. It lies just at the
surface, in one place being covered with 2 or 8 feet of white and baff elay.
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Below it rests npon chert, and is seen to be 10 to 12 feet thick. Only a small excavation, say 20 by 30 feet,
has been made, so that the extent of the deposit laterally cannot be ascertained. a

The ore is carted 4 miles to McDowell’s switeh, near Mud tunnel, on the Chesapeake and Ohio railroad, and
shipped to Quinnimont furnace.

1007, Analysis: Iron, 39.96 per cent.; phosphorus, 0.436 per cent. ; titanic acid, small amount; some manganese; phosphorus ratio, 1.091.
Sample taken across tho 10- to 12-foot thickness of - the deposit from top to boftom, avoiding some bands of very silicious ore
which is not shipped, and which are together about 3 feet thick, leaving 7 to 8 feet of ore sampled.

1008. Huddleson. Limonite. Southeast side of Peters’ mountain, about 5 miles southwest of Mud tunnel, and on
Mr. Huddleson’s land. '

The workings consist of several irregular excavations in the hillside. The ore-mass forms the top of a knoH,
and the workings do not give any clue to the shape or limits of the deposit, since they are entirely in the ore. It b
can only be said that it is 200 to 300 feet long, 60 to 70 feet wide, and 15 to 20 feet deep.

This, however; wounld not give the minimum of the amount of good ore, the mass being in general much too
silicious to be considered paying ore. The good ore occurs in bunches mingled with the rest in so irregular a
manner that it is impossible to estimate the proportion which the ore bears to the refuse.. The whole of the ore-
bearing material has to be handled in order to get at the material which will pay to ship, and it is only a small
proportion which is of that quality. One-third of the ore shipped is lump and the other two-thirds fine ore.

Along the southeast side of the deposit is a belt of fine ore, which is being removed by a cut 9 feet wide,
extending northwest' into the hillside. The fine ore is screened, about one-third being screened out as refuse. ')

The ore is carted 5 1n1les, chiefly down-grade, to McDowell’s switeh, near Mud tunnel, on the Chesapeake and
Ohio railroad. The bank is managed by Messrs. Gay & Lewis, and the ore is sent to Quinnimont and Ferrol
furnaces.

The hand-specimen 1008 represents the best of the ore.

1008, Analysis: Iron, 46.49 per cent.; phosphorus, 0.208 per cent. ; titanie scid, small amount; manganese, small amount; phosphorus
ratio, 0.542, Sample taken from two piles of ore ready for shipment at the bank, One.pils contains about 10 tons of lump-ore,
the other about 15 tons of fine ore. -

1004, Trice. Limonite. Northwest side of Peters’ mountain, 2 miles from Trice’s switch, and on the land of Mus.
Kane. ' d

The ore-bed is 6 to 8 feet thick, and dlps to the sountheast about 300, It is overlaid by brown and buff shales
and underlaid by chert. A few hundred tons only have been mined here. . The ore is hauled to Trice’s switch, 2
miles distant, and thence shipped to Quinnimont furnace.

1004, Analysis: Iron, 32.24 per cent.; phosphorus, 0.525 per cent.; titanic acid, small amount; phosphorus ratio, 1.628. Sample taken
from pile of about 50 fons of Iamp-ore, ready for shxpment at the bank.

1005 and 1006. Sadler or Stack. Limonite, Northwest side of Peters’ mountain, near Dunlap’s creek, 2 miles from
Dickson’s switeh, about 8 miles west of Covington, in an air line, and 11 miles by road from that place.
On Mr. Stack’s lcmd

The workings here consist of several open ents on a northeast and southwebt line. The cuts extend along the
northwest slope of a hill adjoining Peters’ mountain proper. They are entirely in the ore, and have cut into the
deposit 40 to 60 feet laterally, The main cut is 120 feet long; then come, to the southwest, 55 feet along the
{leposit, where the-ore has been only stripped and not mined. Then another cut 50 feet long. Two hundred and e
fifty feet northeast of the main cut is another 40 feet long, and about 400 feet southwest of the second ent mentioned
is another 60 feet long, so that the deposit has been proved for a length of about 1,000 feet. Not more than one-
third of the ore is waste, and a large part of the waste is on account of its breaking up too fine in handling. The
ore is pretty uniform in quality in all the cuts, and they are all similar in section to the main cut. The outerop
of the ore shows on both sides of all the cuts, and in places extends back 75 to 100 feet on the upper edge of the
main cat, This ore is Lauled 2 miles to Dickson’s switch, on the Chesapeake and Ohio rajlroad. Ore has been
shipped from this bank to Buftalo Gap, Ferrol, Lowmoor, and Quinnimont furnaces, but after this will probably be
shipped wholly to Lowmoor.

1005. Analysis: Iron, 43.71 por cont,; phosphorus, 0.462 pel cont, ; titanic acid, none; some mungtmese phosphorus ratio, 1,057, Sample
tuken across the deposit on face of ore at end of main cut '

1006. Analysis: Iron, 43.71 per cent. ; phosphorus, 0.380 per cent.; titanic acid, small amouunt; phosphorus ratio, 0.869. Sample taken
from 300 tons of lump-ore ready for shipment at the ore-hank, from the main eut, where the work is now going on.

The four banks just described lie along the Dase of Peters’ mountain; the Gay & Lewis and the Huddleson
bank along the southeast base, and the Trice and Sadler’s along the north\\est base. Peters’ mountain is a
continuation to the southwest of Warm Springs mountain, and ag these ore-deposts lie in an analogous position to
those at the base of Warm Springs mountain, which were found to belong to the Oriskany formation, it secoms
probable that these deposits also are of that age. '
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.
D.—SHENANDOAH VALLEY.

WESTERN BASE OF THE BLUE RIDGE.

The iron.ore deposits of this region are described by Professor J. L, Campbell as occurring in a thick bed of
shale which forms the npper member of the Potsdam formation, and which immediately underlies the valley:
limestone (Oalciferous). (See The Virginias, January, 1880, p. 4, and Maxrch, 1880, p. 43.)

663. Kennedy. Limonite. One-quarter mile west of Kennedy farnace site. Sontheast part of Augusta county.

b Ores not worked for many years, but formerly used to supply Kennedy and Mount Torrey furnaces. The:

Kennedy furnace has entirely disappeared. Banks filled in and overgrown.

668, Analysis: Iron, 52.50 per cent.,; phosphorus, 0.220 per cent.; titanic acid, none ; mangandse, small amount; phosphorus ratio, 0.436,
Sample taken from small piles of much weathered ore at the ore-bank.

664, Mount Torrey ov Virginie. Limonite. One mile west of Mount Torrey (Virginia) furnace. Southeast part of
Aungusta county, Owned by John Wissler & Son.

Open cut running nearly east and west (the Blue Ridge having locally that trend). Length about 125 feet ;.
depth, 30 feet. It has not been worked for two years, and has now fallen in, so that little ore is to be seen in place.
The ore was used {o supply Monnt Torrey furnace. The decomposed shale stands here about vertical ; the thickness-
¢ of the deposit can not be determined, thoughi it is probable that.a large amount of ore has been obtained.

654, Analysis: Iron, 45.34 per cent.; phosphorus, 0.206 per cent. ; titanie acid, none; phosphorus ratio, 0.454. Sample taken from piles.
of ore ready for use in the furnace at the ore-bank.

673. Miller. Limonite. One mile south-southwest of Mount Vernon furnace. Southeast part of Rockingham.
county.

This bank has pot been worked for several years, and has caved in to such an extent that none of the ore in
place is now exposed. The ore was mined from an exeavation of circular form, 150 to 200 feet across and 40 to 50-
-feet deep. This ore was used to supply Mount Vernon furnace, _ '

673. Analysis: Iron, 45.41 per cent.; phosphorns, 0.274 per cent.; titanie acid, small amount; manganese, small amount; phosphorus.
d ratio, 0.603. Sample taken from pits of fine ore at Miller ore-bank. : ‘

674. Raines & Weaver., Limonite. ‘

674, Analysis: Iron, 51.30 per cent. : phosphorus, 0,103 per cent.; titanic acid, small amount; phosphorus ratio, 0.201, Sample taken

from piles containing several hundred tons of lump-ore at Mount Vernon furnace. The ore is o mixture of the ore from the two-
banks, the two sorts of ore being just alilte in appearance. : '

Following is the complete analysis of sample 674 :.

674, 674,
Perount. Per cont.
SUlPIL. oo eresammerrarat st aan s 0.004 Carbon in carbonaceous matter ..«.cvvuiiacices 0.16
) PhoSphorB. censusavansanonaaesnnnas Pamenmeaens 0.103 Hygroscopio WALOT cvveen vocnienesanonnssanss 0, 67
€ TrOn, DEATHC <o cn cneinnvmaeesnrrnnnnmnesnens 5180 || Wator of COMPOSHION aemssmsesmnnremaneones 0,80
2 [ —— .
SHEC + e e, %.08 TOLAY coverneernyarmusscscasancannsanann, 09, 885
Iron, peroxid 78.28
ron 1'35;011( ¢ Por cent, of insoluble gilicious matter.......... 11.18
AlUming. oeeeiiiinae corivaarratrerrisennnana, 2.48 .
Manganess, ProtoXide cacemesiceesienerrnaranas 01 I ..
Mo Eioxi;e ot || SR e S 9,68
& PR st : Alunming (with trace of oxide of iren).......... 1.88
51T T P 0.07 T4 0. 07
MIRETIOIA e e eeeeeenen eemmeeeeeeeeeseeeenen .92 Jime I RSSEREEE L L L LRI LR LR 5
. ) €00 1T 0,10
Iron, Aisulphide. . coveeereiciiiimaiiiianin cnnas 0. 008 . .
. \ s Phosphorie acid « cooovivecoiiiereroicunirananes 0, 020
Wicke), 0xXHe o0 s cmmmmncscmmiinae i in v s mnaan 0.14 Pitanic geid "
Carbonio ncid. ... ' 0. 07 B 133 43 U o O L LR L Tace.
| & Phosphoricacid. .. - 1, 241 WOLAL 2ame e vnrnseemmeanencecsenaennseaans 11,926
Titanie neid..oovi i iver s ea e Troce, j

674, Raines. Limonite. Tour miles north-northeast of Mount Vernon furnace. Southeast part of Rockinghamr
county. Mount Vernon Irou-Works Company, lessees. ‘
The workings consist of an open cut 700 feet long, 20 to 50 feet wide, and 10 to 25 feet deep, running north
350 east. Ore oceurs with shale, dipping ouly a few degrees to the northwest. Orve formerly nsed to supply Mount.
Vernon furnace. Cut caved and washed in, so that ore in place can not well be observed. The Weaver bank is
a similar cnt, just to the northeast of this one. It was not sampled separately, though the ore from the two was.
sampled together at Mount Vernon furnace.

675. Analysis: Iron, 41.15 per cent.j phosphoras, 0.231 per cent.; titanic acid, small amount; manganese, small amount; phosphorus.
ratio, 0,501, Sample taken from washed-orve piles at Raines’ bank,
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065, 666, 667, and 6G8. For Mountain, Shenandoah Iron-Works. Limonite. One-quarter mile southwest of a
Furnace No. 2, belonging to the Shenandoah Iron-Works.

This deposit has been worked for about twenty years. The workings consist mainly of one large pit ahout
275 feet long, 150 feet wide, aud 50 feet deep, running about north and south. At the bottom a tunnel extends.
from the west side in a westerly direction 175 feet. This tunnel is 10 feet wide and 10 feet high, is driven all the
way in ore-bearing material, and is still being driven farther in a westerly direction. Two shorter tunnels of the
same height and width extend in the same direction, one on each side of the main tunnel. The whole of the
material in which these workings have been made is ore-bearing. It is a stratified deposit, the beds lying nearly
horizontal, though showing local crumplings, The deposit consists of a great number of thin beds (one quarter inch
to 3 or 4 inches) of ocher and soft ferruginous shale and clay, of colors varying from light yellow to brown and black,
with very thin layers of limonite interlaminated. A few layers, several inches thick, of limonite and manganiferous.
limonite occur, but these form’a very insignificant proportion of the whole. . : b

The whole deposit is mined, sereened, and about one-half saved as good ore; of this the coarser part is roasted,.
and the finer is washed and roasted Dbefore being used in the furnace. The prepared ore thus obtained is all used
in “Furnace No. 27 of the Shenandoah Iron-Works (William Milnes, jr., lessee), the pig being made into charcoal-
blooms for boiler-plates at the forge of the iron-works, near Shenandoah Iron-Works post-office.

The hand-specimen 665 represents what little lump-ore there is in the deposit, while the samples 663, 666, 667,
and 668 represent different stages of the preparation of the ore for the furnace.

665. Analysis: Iron, 41,17 per cent.; phosphorus, 0.215 per cent.; titanic acid, small amount; phosphorus ratio, 0.523, Sample takem
from ore in the main tunnel. Raw, sereened.

666, Analysis: Tron, 46.29 per cent.; phosphorus, 0,166 per cent.; titanic acid, small amount; phosphorus, ratio, 0.359. Sample taken
from large pile of fine ore at the washer near the ore-bank, Screened and washed. ) ¢

667, Analysis: Iron, 43,96 per cent.; phosphorus, 0.078 per cent,; titanic acid, small amount; phosphorus ratio, 0.177. Sample taken.
from pile of fine ore at the kiln near furnace. Secreened, washed, and roasted,

668. Analysis: Iron, 49.25 per cent.; phosplhorus, 0.224 per cent.; titanic acid, small amount; phosphorus ratio, 0.455. Sample taken,
from a pile of the coarser oroe in the ore-house near the furgace. Screened and roasted.

TFollowing is the complete analysis of sample 665 :

805, © 665
Per cent. : Per cent.

SUIPDUL . eiiniivieniiii et iiraa e cvaas 0,010 Ti6an16 ACHL ¢ernerareri iy eaae Trace. d
PhosphorB. covvinnennrevernroumnciieascnonrnes 0.215 Hygroscopic Water «.o.veareciusrrrvnsnamacians 1.27
TIron, metalli. e rrervacnssanecinnsnsonnnnnas 41.17 Water of composition. c..ceneiruiicaviannnnes 11.28

. 0 Y S R 90. 837
SIHOR ceveuniiivennanrrnsranassanarnnanaraansns 20,03 ‘
Teon, Peroxide ..vvruvuvvenianarieniinninnnienns 08. €0 Por cent. of ingoluble silicions matter.......... 26.15
Alnmina. ceoeeen i caviiiiiie it 6. 7L

X ) 5 .

Mangiuoso, g;“t;’(’ld‘h """"""""""""" g g; SIHER . oe e eerae verreemaerne e envonannes 20.08
Manganese, dioxido TR ! ‘Aluming (with trace of oxide of iron).......... 5, 05
b Y R 0.17 T 0,10
MAENOBIR o veaaecamerrmeierace snanensanrsnnnas 0. 09 Mugn;a;si.a; """"" 0. 02
Tron, GISUIPHIAS ..o vvvvener e ieiiien aaas 0.019 || o TmrrrmresTmra sty e
Carbonie Acid..eveneemen e 0,14 TOEAl cavrsvnrnmnrrancaasarvanssarnrans 25,20
Phosphorio acid .vevinriiiciiinaiaiens et 0,498

MASSANUTTON MOUNTAIN.

In The Virginias, March, 1880, p. 35, Frederick Priwme, jr., states that the iren-ore deposits of Massanutton:
‘mountain are contained in the slates and shales of the Clinton formation.
670. Three Top Mountain. ILimonite. Two miles north of Mine run, or Boyer’s furnace, Massanutton mountain.
This bank, as well as the furnace, has been abandoned for several years, and the workings are fallen in, A
large quantity has been mined and brought to Mine Run furnace.

670. Analysis: Iron, 43.78 per cent.; phosphorus, 0.153 per cent.; titanic acid, small amount; some mahganese; phosphorus ratio, 0.349..
Sample taken from two large piles of lump-ore at Mine Run furnace.

NORTH MOUNTAIN.

This mountain lies along the northwestern part of Augusta and Rockbridge counties, but east of Mill mountain,
which is a continuation (to the northeast) of Rich Patch monntain, The deposits which were sampled belong,.
according to Professor J, L. Campbell, to the Oriskany formation (see The Virginias, January, 1880, p. 6).

e
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A 661 and 662, Grace, formerly Ferrol. Limonite and hematite. Tlilree‘r']uarters mile southeast of Elizabeth,
Ferrol, or Grace furnace, which is on the Chesapeake and Obio railroad. Belongs to Pennsylvania and
Virginia Iron and Coal Company. : -

Mining was begnn here eighteen years ago by the Confederate governme.nt. .The workings consist of an
-excavation running for about oue-quarter mile in a northeast and southwest direction along the northwest side
.of a Lill at the northwest base of North mountain. The rocks (soft slate and soft sandstone) dip 400 to the
‘southeast, and the ore-bed appears to be coincident with the other stratified beds. It outerops along the hillside
with n variable thickness, averaging 10 to 12 feet> The ore is largely in a soft, fragmental state, but contains bandy
.of hard limonite from 1 to 2 feet thick, and also a Ded of soft red shale or earthy hematite ore, 2 to 3 feet thick,
‘b at certain parts of the outcrop. A tunnel is being driven in to strike the ore-bed 100 feet below the outerop.
661, Analysis: Iron, 46,19 per cent.; phosphiorus, 0.289 per cent.; titanic aeid, small smount; phosphorus ratio, 0.626, Sample taken to

show the output of the mine frem two car-loads of limonite ore ready for shipment to Quinnimont, tho Grace furnace not being
in Llast at the time,

662, Analysis: Iron, 20.87 per cent. ; phosphorus, 0.246 per cent. ; titanie acid, small amount; some manganese; phosphorus ratio, 0.824.
Sample taken from 15 to 20 tons of the red-shale ore at the furnace, ready for use in the furnace. The bed of this ore was not
well exposed at the time.

.660. Buffalo Gap. Limonite. One-half mile north-northeast from Buffalo Gap furnace, which is on the Chesapeake
and Olio railroad. Belongs to the New York and Virginia Iron and Coal Company.

¢ The workings consist of an open cut, 75 feet long, running in a northeast and sonthwest direction, from the

northeast end of which a tunnel rung northeasterly without yet striking any mora ore. Some thousands of tons of

.ore ave been taken from the cut, but the ore-deposit seems to come to an end near the mouth of the tunnel.

460, Azxaiysis: Iron, 41.51 per cent. ; phosphorus, 0.310 per cent. ; titunic acid, none ; manganese, small amount; phosphorug ratio, 0.747.
Sample taken from pile of lump-ore, ready for use in furnace, at the ove-bank, as the thickness of the deposit is not well exposed.

GREAT NORTH MOUNTAIN.

This monntain runs along the northwest border of Shenandoah county, in a north-northeast and south-southwest
Jirection. Professor J. L. Campbell gives n section showing the strocture of the southern continuation of this
mountain and the relations of its ore-beds, 12 miles to the southeast of Liberty Furnace banlk (one of those sampled),
.« DLy which it appears thab the ores of this mountain are of Upper Silurian age (The Virginias, September, 1880,
p. 140). '

671, Old Bank, Liberty Fwrnace, Limonite. One-balf mile north of Liberty furnace. Belongs to John Wissler
& Son, } : ’

First worked fifty years ago. Present workings begun five years ago. They consist of an open cut about 400
feat long, 10 to 50 feet wide, and 10 to GO feet deep. Direction, north 15° east and south 15° west.

The deposit consists of o succession of ferruginous shales and clays of various colors, standing vertical with o
number of intercalated beds of hard limonite and a little red-shale ore. The proportion of good ore in the deposit
is very variable. Thickness of the part mined varies from 10 to 20 feet, and it is said that about two-thirds is good
-¢ ore, This ore is used, in connection with 672, to supply both Liberty and Columbia furnaces. ’

671, Analysis: Iron, 41.71 per cent.; phosphorus, 0.114 per cent. ; titanic acid, small amount; phosphorus ratio, 0.273. Samplo taken
from pile of several hundred tons of lump-ore ready for use at the furnace.

472, Hollow Bank, Liberty 'urnace. Limonite. One-half mile north-northeast from Liberty furnace. Owned by
John Wissler & Son. ; ‘ .

Open cut, about 175 feet long and & to 10 feet deep, running north 20° to 80° east. In same line, to north-
northeast, three shafts have been sunk, 30 feet, 75 feet, and 45 feet, respectively, in depth. The structure of the
deposit is similar to that of 671, thongh there is a larger propertion of hard ore. The deposit here is 3 to b feet
thick, This ore is used, in connection with 671, to supply Columbia and Liberty furnaces.

672, Analysi
| §

669, West Bank, Van Buren Furnace. Limonite. One and oue half mile southwest of Van Buren furnace, on the
southeast slope of Paddy mountain, an offshoot from Great North mountain. Belong to Frank King,

Mining was begun here eleven years ago, but none has heen done in the last seven years until six mounths ago.

The present workings consist of a tunnel, 300 to 400 feet long, running into the hillside in a westerly direction.

The deposit consists of a great number of crumpled strata of softened ferruginous shales, white, pink, yellow, and

brown, with numerous thin layers of limonite intercalated. Dip very variable, but the strike is about north-

northeast and south-southwest. The ore is used for supplying Van Buren furnace. Thickness very variable; from
2 to 5 feet of good ore.

s: Iron, 43.90 per ceut.; phosphorns, 0,076 per cent.; titanic acid, small amount; phogphorus ratio, 0.173. Samplo talken
from piles of lump-ore at Iiberty furnace from Hollow Lank. ‘

069. Analysis: Iron, 85.26 per cent.; phosphorus, 0.066 per cent. ; titanie acid, small amount; some manganese; phosphorus ratio, 0.187.
Sample taken from pile of lump-ore ready for the furnace, at the ore bank. ‘

¢
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The O1d Slate furnace was the first in the state, and was built in 1791. It is situated on Slate creek, 5 miles
south of Owingsville, on the road to Olympian Springs. That portion of the bank from which the ore was taken is
known as the Block house bank, and is 15 mile south of the furnace on the same road. The bank covers two ur
threo low hills, and, though now abandoned, the pits and diggings ‘from which the ore was formerly taken are seeu
ou cither side of the road and in the adjoining fields. The ore is an altered red hematite whiel, in its general
appeardiice, seems related to the Dyestons group. 1t is a limonite, at times quite hard and compact, at times
porous and fossiliferous, and of a reddish brown eolor. It is similar in texture and oceurrence to the ore found
near the Marion furnace, in Wayne county, Tennessee.
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a The sample was drawn from lumps of ore scattered through the fields and from old dump-piles near the diggings,
and gives, upon analysis—

585,

Per cent.
Metallio iron....... P PP 51. 68
PhOSPHOTUS. cevennciansrnnermsammmnnsionnn 1. 094
Phosphorus ratio ceeeeanaeviverenaaiaan 2,121

The carbonate ores oceurring in the Coal Measures of eastern Kentucky are mined as far west as Bath, Powell,
and Estill counties, the bed there worked, however, being only the lowest in the series, known as the lower limestono
b ore, and resting upon the sub-Carboniferous limestone,

Bath furnace, 6 miles sontheast of Olympian Springs, in Bath county, is one oi two furnaces at present in
blast in this middle iron region.

The principal ore-banks are situated from 2 to 4 miles from the furnace farther up the creek. The ore is found
outeropping near the crowus of the ridges on either side of the stream-bed, and is worked by benching in open

cuts, The ore-bed i from 23 to 3 feet in thickness, as seen at the Pergem

bank, where the section shown (Fig. 91) was taken. The ore oceurs in jointed

layers and blocks, the uterior of which is unaltered carbonate, while the outer
A layers are much changed to limonite.

’ Two samples were here taken, o, 583 from the Pergem banlk, No. 534, an

g ¢ average sample, from the stock-pile at the furnace. These samples shosw,
x  npon analysis—,

, ;
b7 . ] 583, l 584,
= . —
) Percent. | PerBine.
Motallic Iron .o ceeevorame vaneees | 50. 85 44,51
=1 g PLOSPLOTUS s enaeranrnecnennens 1 0,183 0.282

Thosphoras ratlo .ooooeeaennyg 0, 361 0. 634

*d This result shows the advantage to be gained by eareful selection of ores.
The Red River iron-works include Estill, itzsburg, and Cottage furnaces,
all sitnated between the Red and Kentucky rivers, in BEstill (,ountv The
preceding map shows their location.
Of these, Estill furnace alone was in blast when the region was visited.
The ove hed from which the furnace is supplied is the same as that deseribed
in Bath county, namely, the lower limestone bed of the carbonate ores. The
furnace is sitonated in
the northern part of
¢ Bstill county near the
Powell county line,

Sandstone.
B = Whits cloy

v The Anderson 7
1. Clay. : e ia e . 3 o\ -3~ ~-~Soapstbns
2 Bla‘gk Tato. bank is half .a n%lle . _ ta
White shale. northeast of the for.  z

3.
4 Fimeslone ore.
3. Sub Carb. timestone.

Fia, 91.

nace, The oreisacar.
bonate in all stages of
alteration, fromablue s
ferrunginous limestone, deep upon the bed, to a true limonite

on exposed and weathered surfaces, The accompanying
section (Fig. 92) was taken at the ouly opening on the * "
1 Anderson bank, and represents the working-face at the a
head of a short tunnel upon the ore-bed. The tunnel had 3
reached a depth of 20 feet from the outcrop, and at this
distance the oremass had much the appearance of an * "X
unaltered limestone, huving a pale-blue fracture and streak, 8"

Its thickness is variable, and the upper porxtion of the bed -
move altered thaun that reating directly upon the underlying ‘ Fic. 92.

limestone. The eavities in the ore-mass, marked «, «, ¢ in the cut, were filled with yellow and gray clay ; those
marked ¢, ¢, ¢ were lenticular in shape, and surronnded by a ﬁane\vlmt altered liver-colored ore.

The sample talken at the point above described comes from the whole thickness of the bed at the head of the
tunnel, and is known as the *blue ore”.

B-Bordders gf red ore
in yellow clay.

" (- Limestone ore with,~

) 28q.a.a. Yellow ond gray
clay in cavilies,

27 po.¢. Liver colored
Tenticrlar cavitics.

Dower limestorne,
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A second sample was taken from a “small prospecting pit, sunk upon a shounlder of ore some hundred feet a

southeast of the above opening.

This pit exposes a much altered portion of the bed, and shows a limonite in hollow coneretions, the cavities
often filled with a scoriaceons sandy material, resembling the silicious porous cinder from a charcoal furnace.

The sandstone shown in Tig. 92 here dips directly upon the ore-bed, accounting partly for its greater alteration.
This ore is known as the “red ore”, and is compared with the blue ore above mentioned in the following analysis:

586, ’ 587 l '
Per cent, | Per cent. 'b
Metallic fron «oveenneiivanne, 34. 04 47,61
Phosphorus.ccenevenvinns conne 0,273 0.181
Phosphorus ratio ...oveeiaaanns 0,78t 0. 381

No. 586 is the “blue ore”,

No. 587 is the “red ore”,

The result exposed well the nature of the unaltered ore deep upon the bed.
A third sample, taken from the stock piles at the furnace, and representing ore from many pits, shows, upon

analysis—

688,

Per cent.
Motallic iron 45. 50
Phospherus.....c..cvuveeannn. 0. 528
Phosphorus ratio 1,160

These ores are but poorly worked, the fcumels of the neighborhood bringing it at will to the fornace and selling
it by the ton. The mhnagement doeq not attempt to control the miners, either as to time of work or methods of
mining. The banks of the Fitzburg and Cottage furnaces, which were opened in the same irregular manner,
offered no opportunity for proper sampling, having been long abandoned.

The Hanging Rock region of Kentucky includes Carter, Boyd, and Greenup counties, and a portion of Lawrence.

The ores are carbonates aud limonites, altered from carbonates, oceurring in horizontal beds at well-defined d
horizons. .

The division of these ores adopted by Mr. . N, Moore, in the Geolog Jwal Survey of Kentucky, (Vol. 1, p. 69), is
as follows:

(@) The limestone ores.

(b) The block ores.

(¢) The kidney ores.

The limestone ores are so called because they rest upon limestones. _

The block ores are so ealled from their peculiarity of cleaving into square-cornered blocks.

The kiduey ores are named from the shape which they usually assume,

Many names are given by the miners to the different varieties under each of these groups, among which are e
the following:

Big block, little block, big blue block, little blue bloek, big yellow k1dney little yellow kidney, black kldney,
red kidney, lime kidney, 1‘011 kidney, upper limestone, 10\ver limestone, slate ore, flag ore, china ore, gray lime.

The terms “big” and “little” block have reference to the thickness of the ore-bed, while the same terms applied
to the kidney ores refer to the size of the individual kidneys, regardless of the thlckness of the bed through which
they may be scattered.

The terms yellow, Llack, and red are applied to the kidney ores according to the color of the ore, though
reference is sometimes had, as in the case of the yellow kidney ores, to the color of the adhering clay.

Roll kidney is a pcculmr rough ore, sometimes forming a continuous layer across a bed of kidney ore.

The limestone ores take their names from the horizons at which they occur, the upper ones lying above what €
is known as the ferriferous limestone, the other occurring above the lower or sub-Carboniferons limestone, as above
described. .

Tlag and slate ore are names given to certain local ores which occur in thin glabs or flags.

_ The term china ore is given to a coarse, sandy variety, of irregular oceurrence, while the name of gray lime is
applied to certain portions of the limestone ore, which is little altered and of a clear unspotted gray.

The limestone ores vary from unaltered carbonates or siderites to limonites.

The block ores show unaltered carbonate in the center of the blocks, surrounded by layers completely changed
to limonite, while the kidney ores are cores of carbonate, inclosed by concentric layers of limonite, which at times
constitute the entire kidney.
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a The accompanying map of the Hanging Rock region, Fig. 93, shows the location of the various furnaces and the

principal mining localities.
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Samples were taken from none hut working-pits, as all abandoned diggings were e

therefore impossible to secure average samples of the ore.

The ore in this region is almost inv

short tunnels were run upon the bed.

On Reubenw's dranch of East Fork, north of Pennsylvania furnace, in

been quite Inrgely worked. .
The accompanying cut (Fig. 94) shows the ore-bed as opened west of the branch near the crown of the main

rid ge.

'

overed and fallen, and it was

arlably mined Dby stripping and benching, though in one or two instances

Gl‘e@ﬂhp county, the little block ore has
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The ore was exposed by stripping, and was opened along 100 feet on the horizontal bed at this poiht. The @
kidney ore lying above the slate was not being worlked, the quantity being very small. It is almost entirely attered
to limouite, and the kidneys are much softened. ' ‘

The block ore below the slate showed little unaltered carbonate, The
blocks were often hollow or contained cavities filled with sandy clay, sur-

ronnded by a dense hard limonite,

of the kidney ore, the second of the block ore Lelow the slate, yield results

.as follows:

The analysis of two samples, the first

593, 594,
- - T b
Metallic iron........ ... cevernniesaanas o4, 30 32.02
Thosphorng......... 0,167 0 227
Phosphorus ratio coeoeiieiiaiiioi. ., 0. 306 0. 700

The kidney ores are largely worked for Pennsylvania furnace.

J’lj".h

. v
Z 62/(7/. .

& Micaceons Shols.

8, Olive Shedo.

4 China Oro.

G Bloek Shale,

6, Black .Ez'alney. -

%, Qlive Shale with Yollow fidney Ore.

'1g, 95.

Fig. 95 shows a section taken at the
DBlancet mine, on Pea Ridge, 1 mile sonth
of the furnace, .

The main ore-bed is that bearing the
big yellow kidney, marked 7 in the cut.

L Yollow Clay.

8. White Clay with Hidney Ore.
3 Groy and Black Slate.

4 Block Ore.

Fra. 04,

These kidneys, which oceur irreg- ¢

ularly scattered through the shale, vary in size from small grains to 6 inches
in diameter. The cores are of dense unaltered carbonate, often crossed by

fine veins of calcite. About this inner
nnaltered carbonate are concentric lay-
ers of limonite, which are, however, mnch
folded and contorted, and are covered on
the outermost surface with soft yellow
ochier, This bed is divided at C by a
rough layer of purplish ore, of irregular
thickness, which is ealled “roll kidney”,
The bed of black kidney ore at 6, though d
only 2inches in thickness,shows kidneys
c¢hanged to limonite throughout. The
bed is not thick enongh to work alone,
but the ore is separated in the process
of benchiug for the yellow kidney which
lies below it.

At 4 is a well-defined bed of coarse
ore, with brown concentrie rings, alter-
nating with sandy layers, The outer e
coating is a dark-brown, sandy limonite,
called china ore, and rejected at the
farnace.

The ores .from these four beds are
compared in the following analyses:

95, 596, 597, 698,
Per ct. | Per ct.| Per et. | Per et,

Metallic iron..-.oaaeens 64.65 | 32,27 | 82,01 | 81.49
Phosphotudee-ceeeiien. . 0.608 | 0.423 0 0.518 7 0.130
........ 1,278 | L8311 | 1603 | 0.441

Phosphorus ratio

No. 595 is the black kiduey ore from
6. No. 596 is yellow kidney ore at 7. £
No. 597 is the roll kidney ore at C. No.
598 is the china ore from 4. »

It will be seen from the above that
the black kidney ore, though it contains '
the highest per cent. of iron, has also the

-~

1. Yéllow clay-

8. Fire dlay.

9. Micaceous shale with Fidneys.
4. Gray slate.

3. Block ors,

6. Clay,

7. Sandstone.

Fra. 96.

:greatest amount of phosphorus of the four, while the ching ore, rejected at the furnace, compares quite favorably
with the kidney ores, its low phosphorus giving iteven a greater value, thongh apparently the silica is much higher.
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a Humnewell furnace, on the line of the East Kentucky railroad, in Greenup county, is controlled, together with
the Pennsylvania farnace above-mentioned, by the railroad compauy. 1t uses a variety of ores from many sources,
some of them coming from beyond Willard, in Lawrence county. Figure 96 shows a section on Turkey lick,1 mile
east of the furnace. The kidneys occurring above the bleck ore are here but thinly scattered, though at time of
large size. The block ore here shown is a dense ore, altered as usual to limonite on the surface, and showing ocher
and fine veins of calcite when broken through the eore. The analyses of this ore, together with an average sample
from the stock-pile at Hunnewell furnace, are as follows: o

509, 1 801. l
b Per cent, Der cent. l
Metallic iv0D. . rvnvecaannanans bl 101 36,18
Phesphoras. .cocvemee canns - 0. 178 0,341
Phosphorus ratio ccoeeeeeiines 0. 3390 { 0. 048

Sample 599 represents the block ore above described. Sample 801 is from the stock pile at the furnace.

Other ores in use at Hunnewell farnace will be mentioned under the description of the banks from which they
come,

The Iron Hill furnace, on Tygart’s creek, in Carter county, is ran almost exclusively from the limestone ores.
¢ A section taken at the Duzan bank, 1§ mile northeast of the farnace, is shown in Tig, 97. The ore-bed, which
conforms to the irregularities in the underlying limestone, is shown spreading over a bulge at ¢; the thickness of

«

e 2. Red dlay, 2% ee.e Sendstone tn broken preces,
2, Gray cley, 28in, @, Qlive and red cluy with
3. Gray slate, 16 in. Tine gf sand boulders, 7dm.

&£ Timestone ore, 8in.

g, Lower Kmestone, 4%

b. Yetlme clay dlove ore, 2 in,

¢. Ore bed spreading over Lmesione bulge.
Fia, o7, '

the bed, however, is still the same. The ore is soft, and much decomposed, and of a yecllowish-gray color, coming
_from the bed in shaly flakes and thin plates, and is much contaminated- by the clay-bed above it. The sawple was

taken along the whole surface of the hed exposed in the figure, marked 4, the bed being very wet at the time. The
analysis shows— ‘ ,

£ :
802,
Per cent.
Metallio {100 ceoiieennnenaaaiaeeenneaans 3732
PhoSPHOITE  ceev e cveecmrenecs cenneoneenas 0, 224
Phosphorad ratio covvesivvecviaiennvinenn, 0, 600 Lt

The Lambert bank, a section at which is shown in Tig. 98, is situated on the ridge between Clark’s branch of
Tygart’s creek and Buffalo ereek. This is an occurrence of ore pecnliar to this locality, the deposit, according to
Mr. P. N. Moore, lying 73 feet above the sub-Carboniferous limestone. The ore is an ochreous limestone ore, having
a lean, earthy appearance, and a somewhat shaly texture. The great thickness of the bed here—over 14 feet, all
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11:(5111(16(1‘——&10110 (hstmguls'hes this deposip from othersof the region. Abovethe mainore-bed isalayverof micaceons
shale, thickly scattered with a peculiar fine kidney ore. These kidneys are quite small and 1‘0&3(1 consi (ting Of:’:
a7 - 1, - M 0 s : . . i ¢ K N S -
) ;1;:11‘(‘:)10\\ n limonite. At C is a distinet layer of what appears to be a silicious
1 lL.bl one, of a blue and often greenish color, decomposing to a soft, yellow
%)()}\ ( er upon exposure, The individual blocks are covered with concentric
.\3.013 Qt sandy limonite. The formation is not persistent, and was here ex-
posed only along 15 feet at the right and bottom of the accompanying section,

e ]Th‘-" following are the three analyses of samples taken from the Lambert
ank:

803, 804, 805, b
10' o R I o
o Percent. | Percent. | Per cent.
Metallic iron ..ooo. ..ol 35,36 34.82 40.48
Phosphorns.......... 0. 260 2,479 0.737
Pliosphorus ratio 0. 735 7.119 1,821

.No. 803, from kiduey ore at 3; No. 804, from the main bed 8, including the
portlon‘s (4 and 7) above the slate-seams; No. 803 is the ore from the bed at C,
taken from all portions of the exposed lamps, ’

% R X Ry %O

x

1. Yellow Clay.
2, Avdney ore inmicaceous sard
3. Little bloclk ore. [stone.
2. White and gray clay.

F. Yellow clay.

I, 100,

e

<

Theso results show the kidney ore at

== €

& Ohve shale.
3. Hidney ore m shale.
268 Lime ore.
8.7, Slate wnd mered clay.
C. Rough Umonits,
@ Clay seams,
I1a@, 08,

3 to be the only available ore at this bank.
The very high per cent. of pliosphorus in
the other beds, regardless of the low per
cent. of iron present, renders them utterly
unfit for the manufacture of good pig-
metal, and reconrse must be had to other
ores.

1. Sandstone.
2. Inmestone ore.

Fig. 99 shows a section at the Furgerson bank, an opening upon the lower
limestone ove, 24 miles northwest of Ivon Hill furnace.” Here the sandstone
overlying the ove-bed is well defined and unusually thick. The figure shows

&. Lower Umestone.
Frg. 99.

*, 3 3 s s . ) .1 R } -y o . -
the face of oro from which the sample was taken, illustrating a bulge in the underlying limestone. The oreis here £
exposed by o small cat on the outeropping bed, from which none had been taken. The sample here taken shows

upon analysis the following resalt:

806. ’
. ‘ Per cent. '
Motallic irom e cienaiiurmneiranennnes 34,53
n
Phosphorus 2.51
Phosphors TRHO «ovevemiresmrmaiinsnears 7.265
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a  The bed was here very little altered, and consisted of a dense blue carbonate, changed slightly to limonite on
the most exposed edges. The high phospliorns will render the ore useless at this particular point.

The difference between the soft decomposed are, shown in Fig. 97, dbove which the thick sandstone is wanting,
and the unchanged ore under the sandstone, shown in Tig. 99, is very striking, and whether due to the weathering

b as follows:

or not must e determined by other samples offering similar comparisons.

The ores of Robin's run, o branch of Sandy creek, in Carter county,
are largely mined for Monut Savage furnace. Tig. 100 shows @ section
taken above No. 3 coal at the Stewart banlk,
on the side of the ridge, half a mile north of Mr. Stewart’s house, Two
samples were taken from this opening, which upon analysis gave results

The opening i a small one,

Phosphorus ratio .......oooo.

|
Der cent. ! Der cent,
Metallic iron o.voviiiiiaiennn. 41,20 45, 63
Phosplhorus ........coooooee 0,187 0.170
.. 0. 599 0.477

No. 807 is kidney ore, from the
seam at 2; No. 808 is the block ore
¢ from 8. Above this ore, near the
crown of the hill, an old entry exposes
No. 4 coal. Coutinuing eastward on
the north side of Robin’s ran, the
ridges, which rise some hundred feet
above the stream-bed, are lined and
terraced to the. crowns with the
trenches and their accompanying
dump-piles, left where the ore has
d been stripped along the outerops
of the beds,

These old diggings afford no
opportunity for sampling. On the

1, Red clay.
2. Gray clay, with sandy bowlders and send hidneys.
3. Shule, with Rdneys of e ore, **Lime Kidueys.?
4. Slute ore.

171, 101,

diveetly north of Monut Savage furnace, the ore is worked at several horizons
on tho side of a steep hill, rising about 200 feet. The section, at the upper
opening, is shown in Fig, 101, The ore here was worked in two main benches,
the bed marked 4 in the figure not being exposed when visited.

The amount of stripping and the hardness of the slate at this point renders
the extraction of the kidney ore most difficult.
¢ This ore is known as the gray-lime kidney, and lies above No. 5 coal, want-
ing.
layers of limonite, and the ore has a lean, sandy appearance throughout, giving,
upon analysis, the following result:

|oew
Per cent,
Mutallic Iron «cvveeiiiiiiinrieiaia e 277
Phosphoris. coveciniaii ity o 0. 027
Phosphoiug ratio ........... eesmmereeaa, 2,343

£° The horizon of the little block ore is herve 100 feet below the above-deseribed
bed, and is exposed by a small opening npon the same hillside.
IMig. 102 shows this opening in section. The little block ore is here sep-

arated from the underlying bed, knoww as the little blue Dlock, by a layer of

south side of Robiw’s run, 2 miles -

The kidneys are dense cores of sandy carbonate, surrounded by very thin -

#

1, Surface clay.
2. Micaceous sandstone.

h Oy ny, G Cotseam
S, Micaceous sands/ong Fire dlag, 3.
6. Litfle block ore
7. Dicaceous sandstone.
&, Titfe black ore.
9. Sandstone over N? 3 coal.

Frg, 102,

micaceous sandstone.  The oves from these two beds is not separated in wining and differ little in appearance.
A sample was taken from each of these beds, and the ores are compared in the following analyses:

209, 810.

: Per cent. | Per cend.
Motallic dron ....viviiaaiane.. 37.32 4477
Phosphorns......... 0.215 ! 0,279
Phosphorus ratio 0,576 0,774
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No. 804, little block ore from 6. No. 810, little blue block from 8

I'[ll('ll ¢are Is (\.\('1('1’ HE (l_ '(1tr I\I Olmt S(L\ ao fur 6 1 i a& O g ”le ores c‘““l he le‘“lft 15 &
N = A AR : ! g(} flu!)a(}(, m the SG]GCUOII < Hd S I'tin ¥ i '
o » » ) 0 e e
1-]]1‘]\' 1"“,\‘ . ‘;Lt(,‘,(l 11 tll(‘r iLbO\ G 'd,]]u].y\,\es- )

Pig, 103 shows a S(Tution through one of the ore-blocks from the bed at 8. The center (b} is unaltered carbonate

r~a, Limanite, .
b. Unaltered carbonate. b
Fia. 103,

ore, of o grayish blue tint, while tho outer layers are changed to a light-brown limonite («).
Besides these, the yellow kidney ores bave been worked for Mount Savage furnace, and were found mixed with
other ores upon the stoek-pile, from which an average sample was taken, showing npon analysis:

e o et £ A e i o s '

|
‘ 812
Per cent.
Metalliciron. coeeoemvieiiniiner e e 41,30 . e
Phosphorug.coeeeccivesveinnieniiieianane 0,223
Phosphiorns vatio ceeeein coviievineiinnas 1 0. 540 l

Fig, 104 sliows w section on Bays branch, 33 miles sonth of Mount Savage {furnace. A tunnel has here heen
run somne S0 {feet apon the bed of red kidney ore, which here dips 10° northeast.

Tu its general appearance the ore
resembles the block ores, but comes
from the bed in more rounded masses,
4 though hardly in distinet kidney forms.
| . Itisa carbonate changed to a reddish
Himonite on the surfaces of the blocks.
The ore was being worked for Hunne-
well furnaee, and lies 36 feet below
the horizon of the yellow kidney ore,
which was formerly worked on the
hillside immediately above it.
i The red kidney ore gives, upeu
analysis:

K3 813.
1 R PPN (R (o
P ; B ey ’ . Gray clay.
1. Jettow ctuy. (o F 1T MOtaIHEIrOn . e eeereveeeeerereeeee neeeee 22,81 3. Lime ore (altered).
2. bray slate i PLeSPROTUS enseenesrsaaeonresoannnncns 0.079 4, Lime ore (unatlered).
3. Red Wedney ore. Phosphorits PREI0 .vvserr s coeeneensanennss 0. 316 5. Gray cltLy.
. 104, e T T TFre. 105,

South of Willard, on Dry fork, preparations were being made for extensive mining.

The limestone ores were sampled at Shepherd’s bank, on Cane fork, in Lawrenee county, where the accompanying
scetion (Fig, 105) was taken.  The ore in {his instance rests upon a bed of gray clay. The upper one-foot of the bed
is decomposed and partly altered to limonite, and this part is called red lime ore, to distinguished it from the
unchanged gray lime ore whielr forms the lower portion of the bed. ) _ ) {

The ore iy shipped to Tunnewell furnace, and is taken from many other pits in the. immediate neighborhood.

The upper and the lower portions of the bed show a marked difference in the following analyses:

I se | s

Per cent. Per cent.
BEGATIHE FHOT < eneereeeeemne s we | %4
Phosphorus.co.oeaaen- - 0.126 | 0.141
Phosphorus ratio 0.818 I 0.434

No. 814 is the limonite {from 3. No. 815 is the gray lime from 4.
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a Sample 814, which seems to be a particularly rich variety of limestone ore, gives, upon fall analysis, resnlts

as follows:

b

MINING INDUSTRIES OF THE UNITED STATES.

s, | 814,
Per cent. l Per cent.
Sulphur ....... Cebe bemaereenans 0, 227 \ Carbonic acid .. © B.60
Phosphorus...coeoav.- P ver 0.126 Sulphuric actd ..... 0,02
Tron, metallic ....oomeeneuni o iinnnoaaen 40.61 ‘ Phogphorie acid . oovoiaani el 0. 290
== Carbou in carbonaceous matter............ 0.15
BIHCA covcan i e e 14,87 i Hygroscopic water cco..oooeeeeae. [ 1.49
Iron, protoxido ...:..... e eamarea e L3 4.93 f Water of composition. ... 854
¥ POXIAC . v ivieiiiay ceeemaceaaa it 53.03 ! o
Iron, peroxide 33 ‘ T DSOS 100, 11
AUMIDA. et e i 036 | A
]&fl'mg'mesc, protoxido L6 Per cent. of ingoluble sdicions matter...... . 10.43
Lime cooaeeiaanan, v eedaseaaneatiacaaaas .03 :
ari L
Mngn(,.?xst SROURR AR AEEIEREES PR 0.52 ' Silica ... o 14,97
Iron, disnlphide ..coeinvimmncieeiiiiacanns, 0.072 | .
. A = Al . ce e e 4.08
Niekel, snlphido . .oooeeiioaainan. PRTSUNN 0. 25 .
. K Magnosit ooeverascmrenamea e 0.07
Cobalt, sulphide - .voricmvnmineaiiannans 0.21 :
Copper, snlplide .ce..viiccnmienaeicarunan 0,03 ' B 11 ) 19,42

o
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NOTES ON SAMPLES OF IRON ORE COLLECTED IN NORTH CAROLINA.

By BAmry WILLIS, b

The iron ores of North Carolina may be divided geographically into ten groups, as follows:
1. Specular and magnetic ores near Gaston, Halifax county. Age: Hurounian,
2. Bog-ores of the eastern counties. Age: Tertiary; recent.
3, Specalar, hematite, limonite, and blackband ores of Chatham, Moore, Harnett, and Johnston counties. Age:
Huronian and Triassie. ’ :
4, Chapel Hill mine, Orange county. Age: Huronian?, ' ¢
5, Titaniferous magnetic ove of Guilford and Rockingham counties. Age: Lower Laurentian.
6. Magnetic ores of Stokes and Swrrey counties, Age: Huronian,
7. Magnetic and limonite ores of Lincoln and Gaston counties and York county, South Carolina. Age:
Huronian and Lower Laurentian.
8, Limonite of Burke and magnetic and specalar ore of Caldwell county. Age: Huronian and Upper
Laurentian 4.
9, Magnetic ores of Ashe, Mitchell, and Madison counties. Age: Upper Laurentian,
10. Limonites of Clhierokee county. Age: Huronian.
In the above division the term “age?” refers to the age of the rocks in which 'the ores occur according to W, G,
Kerr's determination, not to the period of formation of the ores, which dees not enter into an economic deseription. d

1, Ores near Gaston, Halifax county.

On page 220 of Professor Kerr’s report for 1875 is given the following sketch of the ore-beds near Gaston:

]
, et autorop,
TIG. 106.~SKRTCH MAP OF TI VICINITY OF (GASTON, Nowti CaROLINA. Frowm Kers Report, 1875, p. 220.

About 1 mile east of Gaston and one-half mile south of the river several prospecting trenches had been opened
on the mora¥easterly of the veins, and an ore-body 18 inches to 2 feet thiek at the surface had beel} nncovered in
one. A shaft had been sunk 25 feet upon this vertical vein, and it was stated that it widened as it went deeper.

‘ 301 -
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a The strike of this vein is nearly dune north, and it is said to show itself 8 feet thiek in the bed of the Roanoke at
low water; it was also said to outcrop north of the river, but a diligent search failed to veveal it, Sample 151
represents the micaceous specular ore seen in the shaft referred to.

Five miles south of Gaston, on the Lills north of the Roanoke, and also 7 miles up the river above Gaston,
gurface pieces of a strongly maguetic trap-rock were seen; but the magnetic ore, deseribed by Professor Kerr, was
not found,

151,
Der eent,
b 8 49, 83
Phosphorus 0. 405
Thosphorus in 100 parts fron .....c........ 0. 010

2, Bog-ores of the castern counties.

The alluvial beds of the eastern portion of the state contain numerous deposits of bog-ore. These lie in the
form of irregnlar horizontal sheets and scattered nodules a little below the level surface, and are discovered by the
loose pieces lying ou the ground in {he turpentine pine forests, or turned up by the farmer in plowing. ‘

A Ded of this ore, on the farm of D. T. Boney, 3 miles east of Teachey’s, in Duplin county, covers a curved
¢ belt about 1 mile long and one-quarter mile wide. It has been found in ditehing and plowing, aud is often but a
few inches below the surface. The sheets are very irregular in form, and their thickness is unknown, as no attempt
has been made to work the ore, which is represented by sample 153. IHand-specimens obtained here contain pieces
of wood altered to limonite. ‘

153,

Per cent,
Iron eonanis 46,70
Phosplorug 1.4085 '
Phosphorus in 100 pavts iron c....ovnlooln 2,328

d In Nash county, near Toisnot swamp, is a similar bed of ore, known as the Bloomary iron mine. This was
worked in 1812, and again during the late war. This bed is 200 yards long, 75 yards wide, and averages about 3
feet in thickness, bot thins out toward the edges. Beneath it is white sand, and above it 2 to 4 feet of brown earthy
soil, containing nodules of the same ore. Portions of this ore are very sandy, but sample 1564 is a fair average of
the greater part of the ore seen.

Il

Fia, 107,

This ore is 7 miles in a direct line from the railroad, and is § miles northwest of Wilson,

154,
Per cent,
B 40. 90
f PROSPHOIIS oot ieie et i e s 0. 049
Phosphorus in 100 parta iron ...... ... 0. 098

3. Specular, kematite, imonite, and black-band ores of Chatham, Moore, Harnett, and Johnston countics.

The ores included in this group differ widely in character, and there is but little geological connection between
the deposits, These are:

Huronian: Limonites and specular ores; and

Triassic: Hematite, blackband, and limonite.

(¢.) Huronian lmonites—Wilsow’s Mills is & small station on the North Carolina railroad, 22 miles south of
Raleigh. The country is undulating, with swamps between the low hills. Two miles west of the sfation, near

"
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Isaae Parislys, o small stream, named Poplar branch, flows through a thickly-wooded swamp, around the northeast, a
south, and southwest sides of a ridge 50 feet ligh. The surface of this ridge, for the space of.a quarter of a mile
northwest end southeast, is covered with loose picces of limonite, and near the eastern cdge of the ridge is an old
pit, 10 to 15 feet deep and 70 feet Iong, in which is exposed a vertical face of ore 6 feet high and 20 feet long.
Quterops of gneiss oceur on the hill northwest of this ridge.  Across the swamp one quarter mile northeast of the
pit, snrface fragments of ore are widely seattered over a gentle slope. A similar ore also occurs 14 mile southwest
of the pit on lands of Messys. Torner and Avery, Ore was dug in the old pit described and at Mr, Avery’s in 1812,

, 1.
Der cont.
8 4 47, 99
Thosphorns 0. 900
Phosphorus in 100 purts ivon ,............. J 1. 875

Ore Hill is w noted locality in Chatham county. It Hes upon the projected line of railroad running northwest
from Fayetteville, and the road was already completed to within 12 miles of it and graded beyond it in February,
1880. There ave & number of deposits of limonite and dne of hematite, which have all been opened more or less for
the furnace which ran here during the late war.

The aecompanying map, copied from Professor Kerr’s veport for 1873, gives a good idea of the position of the
different deposits of ore. Numbers 4, 10, and 11 were best exposed.  They ave represented respectively by samples
160, 159, and 158. ¢

Scale,
e B SO00T

B Glorrcils /\

&Q‘%"@ .10

7t N

Ve,

=
Sl R Wi,

e

F1G, 108, —MAr or Oxi Hivn, Ciarmam couNty, Nowri Canonina,  From Kerr’s f'epurt, 185,

The vein marked No. 4 on the sketch consists of hematite, accompanied by white quartz. The outerop is not
less than 1,000 feet in length in a northeast and southwest direction, and varies from 15 to 20 feet in wiith, Near
the southern end a tunnel has been driven in from the surface across the vein; but that portion of it which had £
not caved in was filled with water to the roof and conld not be examined, Sample 160 was seleeted from the face
of ore exposed above the old tunnel where it had caved in, masses of quartz which could be removed by handpickin g
vot being included. .

At No, 10 a large shaft has been sunk, it is said, to a depth of 90 feet in the ore; the sides have caved in, and
it is now not over 40 feet deep. The ore is well exposed in the sides of the shaft and in the bottom and sides of a
pit 20 teet wide which runs off from it. It is a very porous limonite, of apparently nniform character, and free from
mechanical mixtures of roek. The width of the vein is something over 20 feet, but could not be definitely
ascertained,. ‘

The vein marked No. 11 had been worked in an open cut and was much obscured by the caving in of the
overlying soil. Its width appeared to be 10 or 15 feet, and the ore was similar to No. 10.

»
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a Of the other veins nothing was to be seen but small irregular outerops, from which no safe estxma,te of their
sizé and character could be made. Test-pits have apparently been opened on them all, but they are now caved in.

Analyses.
158, 159, ‘ 160 ‘
Per cent. | Per cent, Ler cent.
) e 57,23 41.71 44. 99
Phosphorus..c.coaeevinaniinn: 0. 890 0, 232 0.248
Sulphur seveivieeriiiranniiinn. (IR T Y D
Pliosphorus in 100 parts iron .. 0, 681 0. 536 0, 551
b | i -
The following is the complete analysis of 158:
158, 1568,
Per cent. R Der cent,
T T 1.28 Titanic acid vveaserannaaiiiiiiiiianaiinie, 104
Tron, protoxide coenieeceemmraiinieonnan.. .23 Carbon in carbonnccous matter ............ .17
Trom, peroXide c.orvvvenvioiiien i 81.19 Hygroscopic wabor. .uvueioaeeeeeiianiianns 2,57
Aluming......... 2,38 \ Water of compoaltion......oo ool 9.32
¢ LIOO e 0.14 ’ UL 1e e eeisenaee e eee e 100. 066
Magnesin . .oonenin 0. 01 " o .
Tron, disulpbido covconiaaiiimiiaiaiian. 0. 473 ;1 Per cont. of insoluble silicious matter ..... | 1,82
Nikel, SUIPRIAG . ceeve v viiencearaarenannsan, 002 | | =
! N o
Coppor, sulphide «.oovianincincivaciecnnn, 0. 02 } Sll““”_ """"""""""""""""""" 1.28
T T 0.14 Alumina e 0,48
SOAR oo 0,01 7 O .. 0.06
Curbonio neid........ 0.18 Maguesia Q‘.m,,_
Plosphoric acid ... 0. 893 1 Total 1,81

(b.) Hurowinm specular ores—A vein of compact blue specnlar ore has been discovered on the land of Mr, Evans,

d 7 miles northwest of the Gulf, and about 1 mile from the located line of railroad already referred to.

There is o

idge, which runs east and west, aiid the presence on it of surface picces of ore led to the opening of
low ridge, which ruus east and west, and the t of surface y f led to the opening of the

prospeeting pits in which the vein is exposed.
with the vein about 45° north,
of the half-filled tunnel permitted only 4 feet to be seen.

309 west,

The accompanying rock is a decomposed talcose-schist, which dips
The thickness of the vein was stated at 7 feet; the débris in the bottom
The greatest depth reached on the vein was 20 feet.

Sample 1567 was talken as an average of about 5 tons of ore lying by the side of the pits:

1
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Ira. 109,

DLor cent,

B 25,76
Phosphorua, . U, 0.018
Thosphorus in 100 p.m‘—) iron 0, 070 ]

1 lmm‘ Specidar Ore.

96 L

i “P Ore with Manganese,

Staty Mangenese, .
JG A

The Duckhors ivon mine is said to have presented before being
-worked a vertical face of specular ore 36 fect in height, crowning ahill
whose summit is 175 feet above the Cape Fear river. When visited,
in IPebruary, 1880, there remained but a few loose Mocks of poor ove in
a pit 80 feet long by 40 feet wide by about 15 {eet deep.  This pit was
an approximate mold of the mass of ore, which had the same horizontal
dimensions aud o maximum thickness of perhaps 50 feet,

Search was made for ore in several places south and northeast;
a hundred yards from the pit in the latter direction & small vein of
poor ore, similar to that left in the mine, was found.  Similar ove caps
a hill on the right bank of the river, immediately opposite Buckhorn
and half a mile from it.

All the good ore at the mine was removed and used in the Duck-
horn furnaee, built under the sapposition that the ore-deposit was very
large.

The annexed section (Fig, 109) of the original deposit is given by
Professor Kerr on page 222 of his report for 1875:
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Thig section has been completely obscured or removed by the mining o

. o Jrem perations, and there now remain only #
the very wuch decomposed gneiss and slate that form the sides of the pit. :

l No. 1565, l

Per eent, |
Motallic fron «.ovooes covinneences [
Phosphorns.cooeiiinoiiiiimome i i 0,016

Phosphorus in 100 pavts fron. .........

0.043 |

(e.) Triassic hematite—~An interesting form of hematite occurs in the slightly inclined stratified beds of the
Pring, in the eastorn part of Chatham and Moore counties. The ore consists of rounded concretions, varying in b
sizo from small grains up to half an inch in diameter, cemented by a red ocher. It lies in thin beds, conformable
to thoe bedding of the associated clays, and covers a considerable area, the outerops extending from Lockville to &
point 9 miles southwoest near Bandford.

In the following sketeh and section the principal openings of the Smith mine, 1 mile east of Lockville, are
represented, The ore was first opened in the pit marked A on the west of the branch. It gave out about 10 feet

€
d
| fulcrop _extends
imile " eastw
o How Ziver.
¢

SECTION ON THE LINE A-B.

1, 110,---8RETCH oF TR garrir Mixg, Norry CAROLINA.

b= o haft  (Seo sectd — east of the
from the surtace, but was found again ab a depth of 23 feet in the shait. (See section tA Ii) m?}? t)lz)isii{)l - hecanse
Lranel the ore was tollowed in the incline about 15 feet; it then gave out and was not found agaim, pos ¥ becans
tho ineling was driven over if . £ th
‘ P : N . . . Tier i liicknes he bed
Samplo 164 is from the ore in the shaft and pit, west of the branch, where the maximu thickness of ¢
is 14 inches,

RS
IR e

1 No. 164,
!
\i' Der cent
202
TPOIL wunremannenmansimenasssnessnmazmsorases 1 43. (.):.
O T CIRURPSTRITEETLEEERL AR | 0. 593
Phoaplbarus in 100 parts Irom. .. eesaenaraeos | 1.380

VOL XV )
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A

pick and was abandouved,

in thickness from 8 to 18 inches.
The ore is represented by sample 163,

MINING INDUSTRIES OF THE UNITED STATES.

A very similar bed of ore occurs 2 miles northeast of Bandford and 9 miles sonthwest of Lockville. This is

Like that at the Smith mine, this ore dips between 200 and 30° south by east, and varies

No. Lag,

DPer cent.

i
!
U 48,67
PHOSPIOTUS cemee e et i eecnn i iieeeen s 0. 213
¢, 643

Thosphorus in 100 pavts iron.

Seede.
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Fi1g. 111, —8xeren oF toE COLE MINE, NORTIL CAROLINA.

(@) Blackband and ball-ove of the Trias—The following section (Fig. 112) («) of the Deep River coal-beds, taken

in an old shaft at the Gulf, shows the velation of these two ores to the two coal-seams.

v

The ball-ore occurs in rounded masses, from 4 to § inches in diameter, of a drab color, in a dark brown shale.

known as the Cole mine, and the ore was formerly marked in a blomary, but it became too hard to be dug with a

It

Sample 161 was taken from the bed exposed in the incline of

e isrepresented by sample 156.
The blackband is compact and homogeneous.

J. L. Horton’s coal mine at the Gulf, about 30 feet from the outerop.
(e) The Triussie limonites are probably the weathered outcrops of the Dblackband or ball-ore, which accompany

the coal.
Blaekband.) Limovite. ;

lay in rounded masses in a yellowish elay. It is represented b); sample 162 :
|

!

Half o mile west of the Gulf a small shatt had been sunk and such a bed of limonite exposed. The ove

|
|
L

J Ball-ore.
'i 156. 161, 162,
f !, Der cent. l' Der cent. ‘V Per cent.
THOD weeeeeiveeieeimeeeemnns B4, 90 ‘ 21,25 20,33
Phosphorus 0.312 | 0.017 1,068
Phosphorua in 100 parts iron UR-U 0. 080 0. 334

4. Chapel Hill Mine.

Lra

nge county are rounded hills, 50 to 100 feet in height, the result of erosion of
Chapel hill; one of the principal of these, lies 9 miles sonth of University station,

In the southern portion of
the decomposed Huronian rocks,
ou the rajlroad between Raleigh und Greensborough. Upoun its sawmmit a true fissure-vein filled with iron-bearing
quartz may be traced in a north and south course for abount 1,000 feet; beyond the hill it is said to separate into a

« See page 329,
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number of smaller fissures. T TR
R ‘ﬂ( (1:()0 sures The main vein is erossed near the southern end by another smaller vei .
of about north 60° east; both are well exposed by outerops and test £ A smaller vein, with a course @
. N . ) £ 30-1] S 3 L} v. > [ g 3
the main shaft the vein has a total thickness of 10 feet. The ore ry:ﬂp]tﬁéﬁee accompanying sketeh, Fig, 113). At
. . . n Y, - . =
woportion of iron inereases rapi s at the sides is very Iean, but towar ¢ .
} 1t o s rea -‘—;ﬁhllft_lndly, and it, is possible that 6 feet out of the 10 can be W‘O[lj'ed r ‘f‘lzlldl e 402
was taken as an average ot thas centr ; . ; e orked protitably; samy 2
as taken as an average of this eentral portion of the vein. Toward the summit of the hill th(} vein‘xwi(fe}l:ig]gj’ei'40t
: ‘ v s to 12 feet.
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16, 113.—MAP AND SECTIONS OF rHE CHAPEL HILL MINE, Nort CAROLINA.

Just beyond it is faulted and separated by a horse, similar to the wall rock; 40 feet far
vein, 18 feet wide. The quartz here carries but a very small percentage of ore.
not appear to exceed 12 feet in width. At the last opening a shaft has been
somé of the ore has been thrown out by a blast; sample 403 was taken as an

magnetic.,

ther north there is but one
The northern end of the vein does
sunk on the west of the vein, and
average of this ore, which is slightly
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Analysis,
a .
I No.402. ' No. 403. l v
i

Per cent. | Per cent,
Phosphorus —..covvveernnivannn. 0. 057 0.170
Tron conii i 37,91 42,64
SUPhUr cameinarenanec i (VR 12 J TP,
Phosphorus it 100 parta ivon. .. 0. 150 ‘ 0. 3090

‘When this mine was visited in 1880, the grading of a railroad was progressing rapidly between it and University
station, on the main line between Raleigh and Greensborough. Following is the complete analysis of No. 402:

b B 402, : oo
. DPer cent, Per cent,

L 1 43. 00 Hygroscopic water .......ocoiviiiiiiinaiiaa, 0. 09
Iron, protoxide 1. 45 Carbon in carbonaceous mattor . 0.01
Iron, peroxide ..oocevviensiiovianeanees POTR 52,34 Wiiter of composition.....cvconeniniiiiiiiooL. n, 55
N0 T OO 2. 07 OB o e m e em s e eeee e e _——1—5658“
Mangauese, protoxide ... .oooviviciiiaaienn Trace.
Lime.ceaeeaienniaaos 0.10 Per cent. of insolublo silicious mattor.......... 44, 49
Magnesia. e 0. 02
Iron, disulphide ... 0. 287 SIHER - en e
Copper, sulphide. ...eeeeeniiennscveeieeennens Trace. Alumina.._. -

¢ Carbonio ACIA. .oveneeeeereeiecrareeiianans 0. 04 Lime PR A LALLM ARSI
Phosphoric acid . .. 0,191 MOgnesitn . cuvierscrriiiiace e e cieee e eaas
Titanic acid. coeeiviieanr i Trace. Total

5. T'itaniferous magnetic ore of Guilford and Rockingham counties.

A range of titaniferous magnetic ore extends from Forsythe county, in a northeast direction, across Guilford and
into Rockingham, a distance of about 30 miles. The right to mine on this range is leased and owned by the North
Ourolina Central Iron Company, which has explored the entire length of the range, and begun mining at two points—
the first, & mile north of Friendship, in Guilford county; the second, 5 miles northwest of Brown’s summit, in
TRockingham. The former is known as the Tusearore Iron- Works. TForges were erected here and considerable
d iron made, but the works have been idle for several years. The iron range lies about a quarter of a mile south
of the works and has been traced, with but little interruption, for nearly a mile in a straight line, a little north of
east (see sketeh, Fig. 114). : '

The greatest depth was reached in the Sargent shaft, which was sunk 109 feet. A taunel, run south from the
bottom, is said to have struck a vein of ore 12 feet thick. The dip on the surface is about 700 a little east of south,
but it is said to change to the northwest in the tunnel. About 10 tous of ore had been left near the pits aronnd
the shaift; sample 167 was selected from these piles. (For its analysis, see page 560 D.)

Twenty miles northeast of Twscarore is the other mine, worked by the company, which is now in operation. Tt
iy known as the Dannemora.

The following sketches (Figs. 115 and 116) show the line of outerop, the works on the surface, and the plan and
¢ sections in the mine. The first work was done in the incline No. 1. According to the statement of the
superintendent the ore gave out 10 feet from the surface, but was found again 20 feet farther down; it widened to
12 feet, which is the thickness 90 feet from the surface in the incline, 70 feet vertically. At this depth a drift has
been driven along the vein and stoping has been begun. A small winze has been sunk 20 feet farther on the incline,
and the ore is said to narrow to 1 foot in thickness. Before the liorizontal drift reached the second incline the ore
was pinched out by the granite walls,

As the ore-body thus opened gives out just beyond ineline No. 1, its dimensions are pretty well ascertained. It
is approximately 125 feet long, 80 feet in incline width, and 12 feet thick. The dritt had been extended to another
lens of the same thickness, northeast of it, and the surface onterops and trenches indicate the existence of others
to the southwest. This ore is accompanied by chlorite and mica, which are sufficiently decomposed, even at the
£ depth of the tunnel, to be readily dug with a pick. The ore is separated on the surface, by screening, into lump
and fine ore, the former being shipped for fettling, the latter-for blast-furnace use. These are represented in the
following analyses: ' :

‘ LUMP. | FINE

165, 166.

Phosphorts. - cocnveiicinnnnnans 0. 023

L PR 48,21

1 0.039

Thosphorus in 100 pavts von. ... 0,048 0, 002
| i

Per cent, \ Per cent.
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Tollowing is the complete analysis of 165: a
1G5, ‘ 163.
Der cent. i Per cent.
S 1 4.70 Carbon in carbonaceous mabtor....cowevaun. 0.06
Iron, protoxide ...cecivaniiiiiiiiiiiiiion, 23,51 Hygroacopic water .. .o ocoveiiiiicaaaaan. 0.21
Tvon, 8esquioxide ..oooo oo, 43. 05 Water of Composition. ....uoweieeevnnneeana. 0,90
AlUminga. ceeeeeveannaeens 8.6 'l; tnl ’ oo
Chromium sesquioxide . 0. 3¢ O sercnmmernaros sanrrennr e -00
Manganese, protoxide . 15
..m;,'mes ) Protox: 0.15 Por cont. of insolubloe silicions matter...... 28. 00
A0 c e ieiacrieaemaria i aaas 1,42 R Y
Magnesin. . eercereensnanannecaaccranrenas 2,06 sl 4
Tron, Aisulphife eveeemmrracererrecarecen. 0,133 Al - TTTTmmTrmmmmmmm T amnemese D. 79
Nickel, sulphide. .. S o w
Cobalt, sulphide.... 0.y I O emeereseessns s e 'dq
. MAagnesin. ceeceasrncnennnerianrreanesnanan 0.72
Coppor, sulphide ... 0, 01
POEOBBL . oo iiiaeie et e renaaas 0.03
o 1T 0. 03 Soda 0. 05
SO0 en e eeee e ete e et e e 0.05 Qe srmememmeeseees - 03
Phosphoric acid 0. 043
Carbonic acid...... 0. 07 Titanio aoid ' 11,82
Phosphoric acid ... 0. 052 HABIE srmreser e o
Titanie neil covoeevrinniiiiian e, T B ] 27.075

There are two small areas of Huronian rocks in North Carolina, which carry magnetic ores, having similar ¢
associations. The first of these is in the northern portion of the state, in Stokes county, in the neighborhood of
Danbury; the second is in the southern part of the state, and extends from Catawba county, across Lincoln and
Guaston, into York county, South Carolina. The ores of the former consist of mica, chlorite, and taleose schists,
charged with magnetite ; these are associated with silicious slates and itacolumife; talcose schist, similarly charged
with magnetite, occurs throughout the entire length of the southern area, associated with silicious slates, and
Professor Lieber mentions itacolumite as one of the members of the series in South Oarolina (Report for 1836, p. 89).
The strike of the rocks of the southern area is about north 100 to 15° east, dipping 1o the westward at a high angle,
The dip in the northern area, which lies in the prolongation of the strike of the other, is toward the northwest and
east at angles of 20° to 40°.

G. Magnetic ores of Stokes and Surry cownties. d

This includes the ores of the Huronian, in Stokes county, already referred to, and similar magnetic ores,
assigned by Professor Kerr to the Upper Laurentian, in Surry county. :

The sketch (Tig. 117), drawn with the assistance of a gentleman well acguainted with the region, shows the
location of the ore-beds in the neighborhood of Danbury, Stokes county. The question mark placed against several
outerops indicates that they were not visited Dby the writer, but are located from statements of others.

All the known beds lie north of the Dan river, with strikkes ranging from northwest among the western deposits
through north to north by east among the extreme eastern.

The Hard-Ore bank, so named on account of the hardness of the ore and associated hornblende schist, lies 44
wriles northwest of Danbury, on a small branch of Buck Island creek. e

The ore has been mined at different times on both sides of the branch at two points about 700 feet apart. 'The
dip is abont 409 north-northeast, and the bed therefore pitches with the hill o the south side of the branch; tho
ore was thus very easily obtained at this place, and there are extensive shallow pits now overgrown with trees
twenty or thirty years old. The opening on the north side of the branch is a deep trench 50 or 60 feet long which
extends under the overhanging bluil of hornblende schist; the vein is said to be 3 to 4 {feet thick. It was followed
downward until the infinx of water and the havrdness of the ore mads it unprofitable to continne mining. The last
work was done jn this trench twenty-four years ago; no ore was to be seen in place, and sample 168 was talen from
little pieces that were found near the trench, some of these contained pyrite,

I
168,
Per cent.
Tvon.... 56, 04
Thosphorus None.

A small brook enters the Dan river just below the mouth of Buck Island creek; the hills on the east of this
brook contain several beds of ore, known as the Nelson banks, and a shaift sunk on the ridge between the two
streams is also said to have struck an ore-deposit.

Two out of the four leads of ore, said to have been found on Mr. Nelson’s land east of the branch, are sufficiently
well exposed to admit of no doubt as to their character; these are marked 179 and 180 on the sketel, the nnmbers
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a representing the samples taken from them. Near the branch, in the fork of the roads toward the river, is a small
pit from which ore is said to have been taken, and on the other side of the road, between the house and the barn, is

a shaft of which the same statement is made. This pit and shaft represent, respectively, Mr. Nelson’s western and
eastern leads of ove,
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The range marked 179 consists of a soft talcose schist, which contains erystals of magnetite irregularly distributed
through it. Nothing is known of its extent beyond the three openings shown in the sketeh; the most northerly of
these was specially cleaned oub to get a sample of the ore, and the following section (Fig. 120) was thus exposed:
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The sample is an average of the upper and lower beds : a
.|
|
DPer cent.
L 3070
Phosphoms..oe i ienc e e i 0. 040
Thosphorus in 100 pavts iron.......oooo..., 0.101

Nothing was to Le seen in the five southern pits on the lead marked 180, The two northern ones were not 8o
much fallen in, and pieces of ore were found
near themn from which sample 180 was taken.

. b
This range consists of hornblende or chlorite
schist charged with magnetic ove. It is said it
an be followed 24 miles northwest by surface
fragments.
180,
» S
Fer cent.
1 R 44,45
0. 015 ¢
O, 081

3oth these ores are accompanied by pyrite
which oceurs in cubical erystals in the tulcose
schist just overlying. The strata dip about 400
enst-uortheast.  Just east of Nelson’s oves is the
outerop of the Pepper ove,and half a mile farther eastward Hes Smith's ore. These deposits were not seen by thewriter.

TFia. 118

_Pepper

NELSON'S' BANKS. Ouderap.
O____ 5010005, nHouse. . d

Distances Tstimated.

ﬁﬂwﬁéﬂm »—:.:j‘—‘]“-‘ \ 3
{7 ;/,’?ﬁn"(ﬁ//m%/,f, s 3
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Next in order toward the east is the Rogers bank which lies near Seven Island ford, about 2§ miles north
of Danbury. More work has been done at this bank than at any other; many years ago the outerops and all the
ore, to sueh depth as the rude pumps and other appliances permitted, were removed.

- Fra. 118,

2 T, Tole Schirst

Dale Sclist Iy
3 with
vory lettle Ore
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28 with Ore,

i, 120.—SECTION AT THE NELSON BANK, NoRTH CAROLINA.
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a During the late war the vein was followed in a tunnel at a depth of 60 feet; this tunuel is 150 feet long, and,
as will be seen from the sketch, the thickness of the vein varies from 18 inches to 3 feet, the thinnest point being
near the bottom of the main shaft; the dip is about 40° east by north. About 2 tons of ore were left near the
main shaft in 1865; these had weathered down to an earthy pile, but by digging into it pieces of firm ore were

il | \

0(' ’ iﬁ""‘f

| "H|| i \Il W 220" wone w Branet
c*‘\“**m i i nm‘ i mm“ i / o

V- ~&
3 1 o
b ROGERS' BANK. ﬁ/aﬂ' 1'73 “’%
et 3 e 7
a0 g0 30 g0 L ;11;:// 4
Seale. Tgt;n [

7/}7 \
" l // ) | \

\

A

1 11 nun \
Fre. 121,
found, and the sample was taken from these. It is probable that this sample is richer in iron than the average,

since the accompanying chlorite and mica would be the first to decompose. This ore also containg pyrite. The
following is the analysis:

( No. 170. (
d
Der cent.
B PN 68,26
Phosphorus..oeaeia i iiniiiiiiiiiaaa 0. 001
Phosphorus in 100 parts iron............... t 0,002
The complete analysis of No, 170 is as follows:
170. |i RS 170,
— bt et et e et et [ o
I
Per cent. || Per cent.
e [ 1E 150 RS ! Carbon in carbonacenis Mattor .. .ee . eeenssan. 0. 01
Phogphorus....cocova. .. 3 Hygroscopio Waler ..oocvcevecnravres cnnnas s 0. 07
Trow, metallle .ooaon e Water 0f composttion. .oeverececeeoneiannians 0.38
T 100, 168
T RO SN | B
Ir r0toXiA6 «aan.. ... ! . -
. o, l”“tf":lﬂu . Per cent, of insoluble silicions matter.......... 21,15
Tron, poroxide ceee.ioeeo.. . I ' R
;lilumum.-.....-.......... fOSIHeR venni e e N 12,29
B L PR a3 Alumina 4,84
B 8 (T P .
s N Tima..ccoovae. 1.69
Trvon, disulphido ........ Mamnoesia 9 g3
Carbonie aeid ... .. oo, Erost I
Phosphoricacid, eee e iieiiiiiiinnie s ienn, L 002 Total 21,24
i - L [ S

There are several test-pits in the neighborhood of the Roger’s bank, in which parallel beds of ore are said to
have been found; and the Oherry bauk, which lies half a mile northeast, was quite extensively worked fifty years ago.

The Pepper ore-bank lies 2§ northeast of Danbury and about 13 mile east of the Rogers bank, The ove,
granular magnetite, oceurs disseminated irregularly through a mica- schist; the beds are conformable to the
stratification of the schist, and are a portion of the original stratified deposit. Th dip is about 400 southeast, Tt
will be noticed that the dip and associations of this ore differ frow those of the other deposits north of Danbury.
The dip agrees with that of the Upper Laurentian rocks east of Danbury, as given by Professor Kerr (page 128
of Geological Report for 1875), and the ore is very like that of Surry county assigned by him to that age. The
ol works at this banlk consist of several shafts and tunnels, now in a dangerous condition, and a trench about 150

»
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yards long, which extends in a northeast and sonthwest direction. The thickness of the ore-bed 50 feet below &
= «

the surface is stated at 12 feet. Sample 169 was taken fr [ i
) s ‘ a 16¢ aken from a stratum 1 foot thick, seen i } 218
Phe following is the analysis: psect i one of the o trnnels

I No. 16D,

|
]
] Per cent.
TUON .« envineieenein cemenee mmnennaenens | 4392
Phosphoras..oeve v iiiinoan B 0.053
Phosphorns in 100 parts iron. coeeeeoeaens 0.075 i
A

The .U pper Lauwrentian ores of Surry county are grouped with those just described in the arbitrary division b
adopted in this report. 1t has already been stated that the Pepper bank probably belongs to the same age as these
ores, and what is said on page 314 of the occurrence of the magnetite at th'atL bank applies equally t\’vell to the
dueposits of Surry county. The fivst of these deposits is the Ferris bank, near Hyatt’s forge, on Tom creek, about 2
miles north of Dilot Mountain post-office. The irregular beds of ore dip with .the st-rutriﬁe,d mica-schist ,iu which
{hey oceur about 30° to the north. A large guantity of ore has been taken out in small shafts and tuu,nels sunk
1o {he water-level, about 20 feet. At this depth the ore becomes charged with pyrite and can no longer be worked
in the forge.  Two beds of ore, cach about 2 feet thick, were seen in the shaft, which was open at the time the bank
wits visited 3 they were separated by about 1 foot of mica-schist. The upper bed is represented by sample 171, the
fower by 1725 the latter was taken ont near the waterdevel. Sample 173 represents the mingled ore from these ¢
fwo beds after it has been stamped and washed in a rude trough, which only partially removes the associated
minerals.  Sample 174 was taken from the bottom of a shaft sunk below the water-level, abont 100 feet from that
in which 171 and 172 were scen.  The following are the analyses: . ’

‘ 171 ' 172, l 173. 174, i
— i o
Der cent, | Percent. | Percent. | Iercent.
) § T e T T 48. 02 60. 41 67.10 60,16
PhosphOTUS.saeeeesensannnnnans 0. 094 0,073 0, 056 0. 951
T T LT T 0. 106 0,112 \ 0,133 1,956
I’hosphorus in 100 parts iron. ! 0. 196 ) 0.121 ‘ 0.083 | 0. 085 )
i

d
Similar ore is obtained about 200 yards southeast of this bauk, and also 1 mile southeast at the Bullington
bank, but none was to be seen when the locality was visited.

About 7 miles west of Dilot Mountain post-office, across the Ararat river, beds of magnetic ore occur in a sandy
micaesehist, dipping about 200 a little west of north. These beds have been mined along & distance of about 1,000
feet in three parallel rows of shafts, sunk 15 or 90 feet apart, to a maximum depth of about 20 feet. One lenticular
mass of ore, having a greatest thickness of 6 to 8 feet, has been entirely 1emoved. The gouthern line of shafts
soems to have struek a layer of ore which has ot been reached in those north of it.

The following sketeh shows the bed of ore from which sample 175 was taken:

e
¥ig. 122,
Samploe 176 vepresents the samoe ore when stamped and washed for use 1n the forge. ¢

No. 175, No. 176
]

|

Per cent. | Ter cent. k

TEOW veamemersnrsasmmmmnsenn aeTE | 6330
T HOSPHOTHS «caeemnmanneanerees 0,040 0. 0.’!fo '
Phosphorus in 100 parts iron .. 0.126 0032

- . yanlcfor ) iy { :)
On the plantation of Mr. Jackson Williams, on the TFisher Gap road from Rockford to Mount Adry, about 3

. oy B 9 qeres.
miles north of Tockford, magnetic ore has been mined over an area of about 12 acres
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a The following are the dimensions of the principal ore-bodies, as given by Mr, Williams:

Thickness
perpen- Length
No. | dienlar to | along the remarks.
stiike and | striko.
dip. \
. b
Feet. 1 Ieel.
1 E G Removed to waterlevel,
9 3 | I3 Removed to water-level;
! underlies No. 1.
3 2 !
b 4 8 17 Exhausted.

Similar deposits of ore oceur in the ridges, which extend 13 mile southwest and 25 miles northeast of Willinugs
bank. There are six distinet banks along this line of 4 miles, of which the most northeasterly is the Poplar branch.
Another lead of ore comes in half a mile west of \Vﬂlmms’s at Orotwder’s and Stanley’s banks, '

Sample 177 is from a bed of ore at Williams’s bank 3 inches thick, which was being followed as a lead.  Sample
178 is from a body of ove at the Poplar Branch bank about 2 feet thick and 8 feet long.

The following are the analyses of the ove as mined:

|
< ’ Per cent. | Der cent.

B 45. 28 56,08
Phosphorus. .....coooivaiion G, 022 0. 029
Phosphorus in 100 partsiron... 0. 049 0. 052

|
|
|
‘,

Professor Kerr describes (page 257 of Geological Report for 1875) beds of ore in Yadkin and Davis counties
which ¢losely resemble the above. The mode of occurrence of these ores indieates that they formed a portion of
the original sediments, which, after alteration, produced the micaceouns sandstones; a form of deposit similar to
that now making on the shores of Long island and in the ¢ Black Sand” beach of Block istand,

Limonite near Danbury.—The road, which leads west from Danbury along the northern slope of the Sauratown
d mountains, crosses several localities where scattered surface fragments indicate the presence of limonite. At oue
of these places, 8 miles west of Danbury, there are several old trenches, near one of which is a small pile of ore.
Sample 181 was taken from this pile and numerons surface pieees on both sides ot the road.(«)

‘ No. 181,

Per cenl.
TEOI ¢ oottt it cee e cmmmee carmneaennss 47,76
PhOsphOTIH. ot ve et vae e 0. 640
Tlhospliorus in 100 parts iron ... .. Lo K 1,442

¢ 1. Magnetic and limonite ores of Lincoln and Gaston counties, Norih Cavolina, and York county, South Caroline,

The first ores to be mentioned in this group are those of the Killian and Forney mines. These lie in Kerr's
“gyenitic” belt, assigned by him to the Lower Laurentian, about 5 miles north of Lincolnton, the Forney bank
being about 2 miles east of Killian’s.

The ore at these banks occurs in irregular pockets, a fow incles to 3 or 4 feet thick, and of very uncertain
length and depth. The strata stand nearly vertically, No work has been done atb ¢ither mine below 20 feet.

At the Torney bank the line of shafts extends about 400 yards in a divection a little west of north,

Sample 182 is from about four tons of ore freshly mined at the Killian bank at a depth of 20 feet, and sample
183 is from a poclket 3 feet thick at the Forney bank.

No. 182, No. 183.

f 1
Per cent. | Per cent,
Iron ....... 64. 92 64. 96
Phosphoras.............. . 0,004 ! (. 009
Phospherns in 100 parts ivon... 0. 155 ﬁ 0, 014
!

Huronian (?) magnetites—These ores and their associated rocks are compared on page 311 with those in the
neighborhood of Danbury, in Stokes county. 'The belt of Huronian strata in which the ores occur extends from
- Catawba county, North Carolina, to York county, South Oarolina, and the distance between the extreme northern
ore-bank, in Lineoln county, North Carolina, to the most southern, in South Carolina, is abont 50 miles.

« The analysis shows that the ore contains o trace of titanivm.
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The Big Ore bank lies on a broad ridge 9 miles north of Lincoluton, in Lincoln county. There are a large 2
number of shafts and trenches scattered in a very irregular manner along a distance of about I mile, in a general
direction of north 15° to 20° east,

The accompanying sketch (Fig. 123) gives the approximate location of these various diggings, but it is difficult to
form an idea of the manner of oceurrence of the ore from such irregular workings. The mine was owned by a uumber
of persons, any one of whom dug ore at pleasure, as water is drawn from a well, without keeping any record of it
When the ore found in one shaft was so far removed that it could no longer be shoveled into the bucket suspended
from the windlass it was considered easier to sink & new shaft near the old onc than to timber up a tunnel and
fransport the ore underground. These two facts account for the large number of little pits usnally seen at an old
ore-bank in the south, which often give rise to the idea that the amount of ore is Very small and irregnlar in
oceurrence, an idea that may sometimes be erroneous, b

SKETCH OF THE

°BIG ORE BANK.” )
Seale,
? -'3150 &pa Ioloafoei.
\ =

W

w Shafts—20 deep or more,
O Pits and Trenches. a—nTwo shafts worked by onerwhine,
' Fic. 123,

According to the statement of an old miner, the ore at the Big bank lies in lentienlar masses, which overlap d
cach other, the southern end of one lying west of the northern end of the next. These ore-bodies consist of alternate
Iayers of magnetic ore and talcose schist, and have a thickuess of 8 to 20 feet, with a maximum length stated at
80 feet. The greatest thickness of any one stratum of ¢lean ore is perhaps 2 feet ; but such a Iayer is usually between
two thinner ones of talcose schist impregnated with ore, so that the entire thickness would be mined out at once.
As the strata stand nearly vertical there are apparently several parallel lines of ore-bodies. No ore was to be seen
at the southern end of this bank, but some work had been done north of the little branch, and sample 184 wag

taken from about one ton, mined at a depth of 40 ft,c,t in the shaft so numbu‘ed The analysis gives:

1B4.

Der cent.

. e
TPOT 4 e ecar e e ite ey 58,38
Phodphoris . coe o eeiaar v nemn 0. 018
Phosphorus in 100 parts iron. . eeveeeeeennn. 0,022
The complete analysis of No. 184 is as [o]lows
‘ 184 ‘ 184,
Per cent, ‘ Per cont.
Sulphur ..oe....- 0.086 || Thosphoric acid .veeemnmeairieiioniaanin.. 0. 0330
Phosphorus ..., - 0,013 Carbon in carbonaceous matter..... 0,001
Tron, metallie....ooonoveiiniiin i 58, 33 Hygroseopio wator coveue cimvncvnenaaiiana. 0. 30
e | Water of eomposition. oo 101
8 & : - B !
Silien . Mo TOtal oo eeres e eeaee e aeees 100, 250 L
Tron, profoxide cooeiaiiiaainiiiiiiaaiinanas B.G8 | e
I b e 36T e .
ron, peroxido.. W3 ('z 1 Per cent. of lusotuide silicions matter......
Alumina. ... 2.45 |
angane otoxt 0.06 |
;u.mg"“m’ profoxide par | BIGL .14
]&n:u TToTTTrTTITTTTEmmemammmman e 4’ :;0 AL c e e ccr s 1.83
n_ﬁmém Ty U TUIN0 e eee e iieeee e eiase riane e e e, 0.9
Tron, disulphide 0 140 X
. T Magnesin «oooii ool 3. 17
Copper, sulphide .. - 0. 05 i . i
Carbonic acil.coonnisnnaiieiiinanrnnana. 0.06 TERELY L e 14 44

The engine shaft had been sunk during the late war to a dcpth of 80 J.L(.( The thickuess ol the mass of oré
thus opened was stated at 16 feet.  When the bank was visited preparations were being made for pumping out and
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a working this shaft, and the census schedules show that this has been accomplished and the mining of ore is now
going on for the supply of a small charcoal furnace.

There are several openings of greater or less extent on the strike of the ore north of the Big bank., TFrom the
southern end of the latter to the most northerly of these is about 24 miles, and such is the proximity of the different
banks that the range of ore may be cousidered to be nearly continnous for this distance. A portion of the ore ot
the Big bank is changed to martite.

About 22 miles from the Big Ore bank, in a general direction of south 25° or 300 west, is the Costrer bank, the
most northerly of a series of beds in Gaston county whose characteristics are the same as those of the range just
deseribed. A shaft was suuk during the late war at the Costner bank to a dépth of 115 feet, and the thickuness of
the vein thos opeuned was stated at 7 feet. Several piles of ore, left near this shaft 15 years ago, had weathered
b down into earthy monnds, within which were found o few lumps of ore which still ret,nnul their form. Sample 18§
is from these lumps. A small quantity of a very different orve, called « flint” by the workmen, was taken ow 'n
sinkine the deep shaft, This is represented by sample 186.

] 184, [ 186.
e
Per cent, | DPer cent.
L 3 P 51T 44, 82
PhosphoriB. .ooveiinecii i, - 0.002 0. 004
e Phosphorne in 100 parts ivon............... \ 0. 004 0. 008
I

The relation existing between these two ores could not be ascertained.

The BEllison hank is about 4 miles south by west from the Costner, and is similar in its ore and associations. It
lies half a mile from the railroad, between Charlotte and Atlanta, swithin 50 feet of the road from King’s mountain to
Dallas. The greatest depth reached at this bank is 112 feet, and the vein varied from 5 to 12 feeb in thickness,
with an average of 7-or 8, The outerop has been removed for about 100 yards. Sample 187 is from small pivces
of ore, picked up around the old trenches and pits.

Is Per cent
3 4. 61
I’h()splmrus ............................... ¢, 015

The same range of magnetic ores, disseminated through talcose schist, has been quite extensively worked on
the Yellow Ridge, 4 miles south by west from the Ellison bank, and 24 miles east of King’s Mountain Station.
There are two groups of pits and trenches on the ridge, about one-quarter of o mile apart. At the northern workings
the bed is said to be 6 1o 10 feet thick, at a depth of about 30 feet. Sample 198 is from a few pieces of ore found
near the old whim-shaft.
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SECTION, C.D.
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The deposit, opened in the southern end of the ridge, consists of two parts, separated by a layer of talcose schist,
containing no ore. The western side of the bed is said to be 20 feet thiek, and contains a large amount of pyrite.
The ecastern side is 10 feet thick, and is free from pyrite. A hundred yards farther south the ore narrows to 6 feet,

and the portion of the bed that is contaminated with sulphur has dissappeared. This is shown in the sketch and
sections on Trig. 124, ° ‘
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Sample 191 is from a pile of the ore confaining pyrite; 192 is from a few large pieces of pure ore found near @
the shaft; and 193 is from the northern openings. ‘

181 192, 103,

Per cent, | Per cent. | Der cent.

TIPON «oeeencvenie i mmmmgaeee . B7.64 67, 43 69, 24
Phospliorus.......ooiaii et 0. 009 0. 010 0. 030
Sulphary ceeus cvenviinnenn 0. 441 0.101 {.eoieninnnn.

Phosphorus in 100 parts iron... 0,016 0,017 0. 051

Twelve miles southwest of the Yellow ridge, in York ecounty, South Carolina, ave the northeastern openings R
of the King's Mountain Iron Company’s mines, which, together with those of the Cherokee Company, open up this
same range of ores for about 6 miles.

Passing from northeast to southwest the principal banks ave the Lee, Plantation, and Stewart, east of Broad
river, and the Brockely, west of it. The strata dip about 40° southeast, and the strike is northeast and southwest.

The Lee bank has been very exteunsively worked along a line of about 6,000 feet, to a greatest depth of 43
feet, ‘The deepest shiaft is one-half mile southeast of Black’s station, on the railroad between Charlotte and Atianta.
The bed exposed in this shaft is said to widen from 3 or 4 inches at the top to 8 feet at the bottom.

Sample 199 is from a large number of pieces of ore picked up near the old trenches of the southern 1,500 fect
of the bank. ¢

1t is about 3 miles from the southern end of the Lee bank to the Plantation, of which the Stewart is merely a
continnation. The ore-beds are said to be smaller and not as rich as those of the Lee bank, and the openings are
not s0 extensive,.

Sample 200 is from about 2 tons of ore mined at the Plantation bank several years ago. The analyses ave:

\ 109, ‘ 200.
Dercent. | Percent.
8 N G210 HEN
PhosphoTiB. ccnvivnriaiiemann.. 0,014 0, 002
Phesphorus in 100 parts iron. .. 0,027 0. 004 ‘ d

The openings at the Brockley bank, of which the following is a sketch (Fig. 125), appear to indicate the
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existence of several parallel beds of ore.
This bank lies about 2 miles from the railroad.

Sample 196 is from about 1 ton of ore, mined several months before at a depth of 60 feet, in the shaft marked £
with that number. '

1 106.

. Per cent.
Metalliciron. cceecerceceecnrsnennnn e 58,34
PhosploriS. v eveeeciinaircnnnronnas .- 0.011
Phosphorus in 100 partsiron. ......... ... 0, 019

The above description includes all the principal banks on the range of the so-called ¢ gray ores 7, There are
several others in close proximity to these, which differ from them in their general character.
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a Two of these banks lie west of Broad river; one 1} mile south of the Brockley bank, the other at Cherokee
ford, 2 miles east of the same point. The former is known as the “red ore”, the latter as the ¢ black”. The ¢ red
ore” consists of magnetite or martite, impregnating a silicions schist. There are three openings upon it, two of
them close together, the other half a mile off to the northeast. Sample 197 was taken at the latter opening from
about 3 tons of ore mined there some years ago. Nothing could be learned concerning the thickness or general
character of the ore-beds. '

The ore at the Black bank, near Cherokee ford, consists of magnetite, in lenticular masses o few inches to
2 or 3 feet thick, or impregnating the accompanying chlorite schist. The dip of the ore and schist is about 400
to the southeast, and the openings extend about 400 yards along the strike. No work has been done beyond 15
B feet below the surface. No satisfactory sample of this ore could be obtained. A pile of very poor ore was all that
could be found, and from this sample 198 was selected. " '

The following is the analysis of the sample 197:

197,
Der cent.
15 R 37.79
| Phosphorus...coermmeciiieininiiiinnnan. 0.172
I Phosphorns in 100 parts fron.......c....... 0.455
i

¢ Sample 198 not analyzed.

The Silver Mountain bank is opened on a friable bluish-gray ore, consisting of martite in a silicious schist, about
1 mile south of the Plantation bank. The diggings extend for about half a mile in a northeast and southwest
direction across the summits of two hills, which border on the Broad river, Sample 401 is from a bed of ore about
3 feet thick, which dips toward the southeast. The analysis gives:

401,

Der cent.

L 30,24
PROSPROIME. ¢ o ivemt it iiacee i imeeane anass 0,180

il ] S 36, 67
Phosphorus in 100 pavts ivon \ 0.458

The Costuer, Ellison, and Yellow Ridge banks, near King’s mountain, in Gtaston county, North Cavolina, huve
already been described. Iiast of this range, on the summit of Crowder’s mountain, is an outerop of coarsely granular
martite, and somewhat lower down is a bed of limonite. Crowder’s mountain rises about 1,000 feet above the
surrounding country, and is crowned by a bold ridge 50 to 100 paces wide, limited on the east and west by precipices.
The northern spur is particularly wild and rugged. The southwestern slope from the summit, though very steep,
is less broken, and it is on this that the martite erops out, ag shown on the sketeh (Ifig. 126). The principal
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exposure is under the roots of a pine tree near the point marked 194. Here the bed of ore is 24 feet thick., Samyple
194 is from this point,
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The only other outerop is on the main ridge and is very small; but surface fragments were foiund along the @
hillside across the entire 1,200 feet between the two.

The associated rocks are highly silicious slates, which stand vertically, with a strike of north 15° or 200 east.

But little could be learned concerning the limonite represented by sample 195.

About a ton of the ore was piled up near an old french, at the place designated by that number on the sketch,
and the sample was taken from that. Nothing was seen in place.

It is said that there are three other beds of ore on the northern spur of the mountam, but their exact location
was not known to any one seen by the writer.

MARTITR. | LIMONITE,

104, 195.

Per cent, Der cent.

Matallie iron ..ol ool 0. 30 55.17
Phosphortis weeeeneriniennann. 0. 020 0. 604
Phosgphorus in 100 partsirven... 0. 040 1. 095

Four and a half and 5 miles northeast of King’s Mountain Station, near the Piedmont Air-Line railroad, are two
interesting deposits of ore, which do not appear to belong to the regular formations hitherto considered. ¢

The first of these is the Ormond bank, which lies about 500 yards west of the railroad. The openings at the
bank extend about 1,500 feet in a direction of about north 20° east; the greatest depth, 80 feet, was reached in
the engine-shaft.
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%—&&.&Wﬂw.
¥ra. 127,

The ore was said by an old miner to lie in lenticular masses 3 to 8 feet in thickness, the southern end of one,
lying east of the northern end of the one beyond it,

About two tons of ore were found near the shaft marked 190 on the sketeh, and the sample of that number was
taken from them. This pile contained two kinds of ore intimately associated in the same pieces; the first is very
dense, hard enough to serateh glass, has a brown streak like limonite, and is distinetly magnetic; it is not at all
granualar, and in appearance closely resembles many of the dense homogencous limonites. The other is dark e
colored, fine grained, and slightly friable; it shows lamination, has a very dark almost black, slightly reddish streak,
and is also magnetic, The two oceur in ,suoh intimmate 'tsaoclatlon that but one smmple was taken from the pile.

The analysis of this gives :

180.
Der cent,
) 65. 82
PHosPhOTUS . e et i e 0. 00%
Phosphorus in 100 pmt% 310} { 0. 140

The second deposit is known as the Aline Mountain. It lies about half a mile east of the railroad on a spur
of Whetstone mountain, three-quarters of a mile from the Ormond bank. r

The ore is limonite altered from siderite or calcite; portions of it are mamillary and stalactitie, but the greater
number of specimens show pseudomorphs after rhombohedra. It incloses large crystals of quartz, sometimes 3
inches through, whose surfaces bear the impressions of rhombic crystals. Associated with this limonite is an

earthy friable ore, which also shows pseudomorphs attel rhombohedra, but has a dark-reddish streak, and is

apparently manganiferons,

These ores oceur in a vein, 8 to 10 feet wide, with vertical walls of silicious slate. An open cut 20 feet deep
and trenches extending to a distance of 100 feet are the only workings. The strike is about north 300 east.

Samples 183 and 189 represent the limonite and manganiferous ore, respectively; they were taken from two
piles of about 10 tons each at the bank,
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H) Besides the quartz erystals which the ore contains, there are others of apatite of such size that they could he
separated by hand-picking and they were not included in the samples.
‘ 188, 189,
Per cent, | Per cent
Meotallic iron .aneiaaiivinvannn, 61, 00 48,37
PhosplioTis «cvviiianannina, 0. 009 0. 005
Phoaplorus in 100 parts iren .. 0. 015 r 0. 009 ‘

Tollowing are the complete analyées:

b No.188, | No.ldp. ’ No. 188, ? No. 180,
DPercent. | Der cent, ‘5 Per cent. ‘ DPey cent.
Sulphur coviivieniiaaea.. 0. 090 0.112 || Carbonicacid.ooveevicniennnenisannan, 0,15 0. 14
Thosphorns . .cueceneensen 0. 009 0. 005 “ Phosphorie acid 0. 023 0. 017
Trom, Mmetallic corviee veveecrnireeaenn, 61,00 ’ 88.47 i Carboniu carbonaceous matter 0.08 0.03
. T Hygroscopic water ..... ) 0,33 0. 62
LS T 1.63 5,28 ; Water of composition 90,30 4,24
it T N E EXIN)
Tron, POTOTIAS « v v mcuaernceaeanaens 86. 75 &2, 92 B I
< Alnmina,.ooiiiiiaanens 0,25 1.33 5 50
Monganese, protoxide .....ooLolllal 1.00 L1 ) .
L0 - s e 0.24 0. 52 f[ SHCR - e e e eeaee e eennn s 1.6 5.28
Magnosit oroveennne 0.13 016 AR cv i Trace 0.26
Tron, dgulphide 0.109 o.211 il Li I "
Nickel, sulphide Trace. Trace. ] M et Trace. | o1
Cobalt, sulphide Traco. Traco. Total,eeeeoiiieniiiaiiaariannan, 1. 63 5,08
Copper, sulphide Trace, Trace. { :

8. Limonite near Hickory, and magnetite and specular ores of Caldwell county, on the Upper Yadkin river,

These ores are grouped together simply for conveunience of enumeration; they possess no characteristics in
d common, and have different geological relatious.

F1G. 128.—SKETCH OF THE OUTCROP OF TITANIFEROUS MAGNETITE ON THE UPPER YADKIN RIVER, NORTH CAROLINA,

The farm of Mr. N. Propst lies a quarter of a mile north of the Western North Carolina railroad, very near the
eastern boundary of Burke county. A bed of limonite was opeued many years ago in a field close by his house,
and the ore is said to have been quite extensively used. All the old pits are now filled up, and sample 404 was
taken from scattered pieces of ore found in the field. Surface picces indicate the extension of the bed of ore ina
# northeast and sonthwest direction for about half a mile, the line crossing the railroad; and about 4 miles southwest
of Propst’s similar ore used to be dug, at Mrs. Townsend’s. The analysis of sample 404 gives—

404,

Per cent.

6 64, 84
PhosPhOTIS. et vvie e irae i e 1. 857
l Phosphorus in 100 parts iron «eeeeeeaunn... 2. 474

The age of this ore, according to Kerr, is Upper Laurentian,
The Yadkin river above Patterson is a clear mountain stream, sometimes closely hemmed in among the spurs
of the Blue Ridge, sometimes bordered by & narrow strip of bottom-land.
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The farm of Mr. Curtis is on the river about 7 miles from Patterson, where the valley, a quarter of & mile in a
width, is bounded by wooded hills 150 to 200 feet high. The road crosses the river at a bend close to a Lluff of
chlorite schist about 20 feet Ligh., This schist contains grains of a titaniferous mineral that hag a black streal,
a metallic luster, and is very slightly magnaetic.
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Surface fragments of the rock, which is distingnished by its specific gravity and granular appearance, arve said |
to have been traced several miles toward the northeast. The stratum is something over 50 feet in thickness.
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a Dennis creek, one of the small streams running into the Yadkin river near its source, flows through a narrow
valley called the ¢ Richlands”, which comes to an end among the high spurs of the Blue Ridge, near the Watauga
and Caldwell county line. Near the head of the creek, just over the line in Watauga county, are several open cuts
in a very steep hillside, which were dug in search of specular ore. The rock is principally a light-gray slate, which is
thickly sprinkled with crystals of magnetite, and is accompanied by layers of specular sehist one-fourth to 1 inch thick.

At Bull Ruffin, 4 miles northeast of this point, the same ore is said to crop out in a bed 1 foot thick, and it is
also stated that'it can be traced nearly continuously from the one locality to the other. )

Sample 406 was taken at the head of the Richlands; it was not easy to separate the thin layers of ore entirely
from the associated schist, and it is possible that a larger bed, if found, would yield a higher percentage of iron.
b The analysis gives— ‘

406.
Per cent.
TPOD ecnvervaneanssomanesencensaussrscnsnnas 44,45
Phosphorus .o occveeneesiiomrrecrnnnannans 0. 012
Phosphorus in 100 parta iron .............. 0, 027

9. Magnetic ores of Ashe, Mitchell, and Madison counties.
Ashe county.~—The location of the ores sampled in Ashe county is shown on the accompanying sketeh (Fig. 130):

[\
d
e B Magnatite.
) ] Specilar Ore.
® Zimonite.
% v E— T 2 O ' Manganese Ore.
Scale of Afilea ‘

Fia, 130.—MAP OF PARTS OF JOIINSTON AND ASIE COUNTIES, NORTH CAROLINA, SHOWIMG LOCALITIES OF IRON ORES,

The first deposit seen is that on Horse creek, half a mile above its mouth, on the lands of J. and C. Graybeal
and I. 8. Hampton. The ore is a magnetite, which occurs in coarse crystals, associated with hornblende and mica.
Thirty years ago it was mined on the farm of Mr. Joseph Graybeal and worked in a forge near by; but the old
pits are now filled up, and only weathered surface-pieces of ore are to be seenn.  These present a peculiar honeycombed
appearance, on account of the removal of the accompanying minerals, which have left a nearly pure magnetite
£ behind. Sample 942 was taken from a large number of such pieces which were scattered over a steep hillside. Tt
is possible that some portions of the ore may be as rich as this sample, for the proportions of foreign minerals vary
very much in all similar ores of this region ; but it is probable that sample 941, taken from ore dug in a small pit
on Hampton’s land, 1 mile northeast of Graybeal’s, represents more nearly the average yield of the bed. Nothing
could be seen or learned concerning the thickness of the bed or its general character. It was not definitely
ascertained that the ores at Hamptow’s and Graybeal’s belong to the same bed; it is possible there may be two
parallel belts. The above samples contained—

941, 842, |

Per cent, | Per cent.
Iron .o.o...... .| 5166 63,80
Phosphorus 0,019 0. 008
Phoesphorus in 100 parts iron .. 0. 037 0. 014
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The Poison Branch bank lies about 1 mile from New river and 2 miles from the mouth of He]
miles east of Graybeal’s. The bed, exposed in an open cut, consists of two parts,
consists of miea-schist, which incloses large crystals of magnetite;
Immediately beneath it is a hard, fine hornblende schist 2 feet thick, w
Sample 943 represents the upper and 944: the lower part of the b
place. The following are the analyses:

ton ereek, 3or4 a
tw The upper is 1 foot thick, and
it is much decomposed and ig quite soft.
hich is also impregnated with magnetite,

ed, both taken at the bank from the ore in

048, 044,
DPer cent. | Per cent. b
Metallic ivoR covenn oveenant, 82,78 60, 63
Phosphorus ceecaet iineniaaas, 0. 041 0. 010
Sulphur ..ot e, 1. 000 0. 076
Phosphorns in 100 parts iron .. 0. 065 0.032

Another deposit of magnetic ore, associated with hormblende, has been opened on the land of My, N. B. Ballow,
on the south side of New river, a mile above the mouth of Helton creek. No mining has been done, but the bed
has been uncovered, exposing 12 feet of ore, with & thin parting of hornblende and quartz in the middle. On the
other side of the river, a quarter of a mile from this exposure, the bed crops ount about 1 foot thiek, on much lower
ground, and on another hill a little farther southwest it is 3 or 4 feet thick.

c
Sample 945 was taken from the bed on the south side of the river. The analysis gives:

045,

Doy cent.
) 48,02
B o T 171D T P 0. 018
Phosphorna in 100 parts fron ...l 0. 037

Southeast of tha iron ore, close to the river, Mr. Ballow has uncovered a bed of peculiar graphitic gneiss, 24 to d
3 feet thick. '

The Cranberry ore-bank is the best known and most typical of the deposits of magnetie ore in western North
Carolina. It lies on one of the northern spurs of the Big Yellow mountain just west of Cranberry creek.

The following sketch, taken from Ker’s Report for 1875 (p. 204), gives the general outlines of the deposit and
the contours of thoe steep - ridges, upon which are located the shallow diggings that have furnished ore for the
Cranberry forge. No mininghas ever been done and all the old pits, except those on the southeastern pitch, marked
407, 408, and 409, are caved in; in the absonce of outerops the limits of the bed have therefore to be determined by
the distribution of surface fragments. These are found, as shown by Professor Kerr, on the highest ridge, and are
more or less thickly scattered over the hillside down to the creek. (a)

At the time the bank was visited, April, 1880, there were several cuts extending around the hill at about the e
60- to 756-foot contour line from the road on the southwest to the little brook; there were also several openings on
the other side of the brook in which the ore was exposad. :

In the section thus formed the mass of ore south of the brook consists of pyroxene, accompanied by magnetite;
contained in this mass are small pockets or veins of very pure, dense, coarsely erystalline magnetite 1 to 2 feet
thiek. There are also very similar pockets of pyroxene, which breaks oui in sharply angular pieces. North of
the brook the pyroxene is largely replaced by epidote. At the opening marked 409 pure ore, pyroxene vith ore,
and epidote with ore may be seen in close contact in irregular bunches, having no well-defined limits. _ ’

Samples 407, 408, 409, and 410 represent respectively the pure magnetite, tho pyroxene with magnetite which
forms the mass of the ore, the epidote and magnetite, and the pure pyroxene. They were each taken as averages
of the exposed rock at the points designated by their respective numbers on the sketeh: r

407, 408, © 400, 410,

Per cent, | Percent, | Percent. | Per cent.

Sulphur covveeineneiiiiiiana, 0.115 0.128 0,128 |eeieionnnan
Phosphorus.eeeeeieriaerincen, 0. 004 0. 007 0.010 0. 009
Motallio iron ..ovveieiiniiennns 64. 04 44, 08 82,87 24, 01
Phosphorua in 100 parts iron... 0. 006 0. 016 0. 031 0. 087

l

: . . ‘s . . ; ini i in progress.
aSince this locality was visited a railvoad has heen comploted to Cranberry, and extensive mining operations are now In prog
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a Tollowing are the complete analyses of 407 and 409:
Na. 407, No. 409, No. 407, No. 400.
Der cent, | Per cent, DPer cent. DPer cent.
BIECR s enevrrremiiesirnnnare rarea e .. 527 29, 99 Per cont. of insoluble silisions matter..... 7.20 43,69
Tron, protoxide 26, 68 18. 93
Xron, poroxide -ve...... B 62,57 25,05 5,827 29, 00
Aluming. ceeieeoonnioans . . 1,18 10.07 141 4,63
Manganese, protoxide cuvevemvenieiaana,. 0.22 0.76 Limo ... 0. 52 4. 62
LAMO ceienoears veritestaaiicnems s inn cnas 1.46 11,83 Magnesia 0. 26 0. 56
Magnesin . ...ccceeevuans 0. 55 1.78 Forrons oxide . oooiveivie i 3,78
b Tron, Aisulphide ..... ... 0. 200 0080 || POABSI. e eevmenee s eeeeeeiee e eaeenen e eeerennns 0.10
Nickel, sulphido. ,eeua. . s . 0,04 0. 09 3L RN P 0.07
Carbonio acid.ermre caneeviiain e, . 0,08 0.07 " : o
T 0.007 0,094 Total. oo e 7,40 43.75
Titanic ackl o voeevriicoiireeni vimaaaianan (V8! 7T (R
Hy groscople Woktl vavaveiiciinvennnsiannns 0,85 0. 37
Water of composition. ...l 0.49 1,49
B Y L RPN 160, 047 100, 134
<
A
d §
]
8
§
e
s 076~ it

F1a. 181.—8kETCH OF THE CRANBERRY OrE-BANK, NorTH CAROLINA, From Kerr's Report for 1875,

Big Rock creek, one of the tributaries of Toe river, in Mitchell county, gathers its waters from the western
. slopes of the Great Roan and the soutbern and eastern sides of Iron mountain, These ranges, together with their
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bold spurs, that rise from 1,000 to 3,000 feet above the creek, form a number of converging mountain valleys, &
several of which meet near Clondland post-office. Three miles north of this point, on the steep hillside west of
Greasy creck, there is a small open cut, in which a bed of very pure, rich magnetite is exposed. The ore is very
gimilar in appearance to the pure ore of Cranberry, and has a thickness of § to 8 feet.
found, extends in a course of about south 15° west to Cloudland, where it is ctit through by the most western of the
streams that meet there, and then continues in about the same direction for some miles.
been traced by surface-pieces to a distance of 15 miles along this ridge from the open cuf first deseribed.

The ridge, upon which it is

It is said that this ore has
Widely-
scattered fragments of epidote, which cover the hillside, indicate that here, ns at Cranberry, it is one of the
agsociatles of the magnetite, though none of it was seen in the ore itself,

. - . Tre 3 " ; o 1 3 a, Y,
Smn’ple 411 was t.akeu from E'Lbout 1 ton of the ore at the pit above Greasy — oo
creek. The following is the analysis: _ b e e G,
S e e e n
411, S g
_ < W - Pyroxene
, ., with some
o I cgic?;;t. N Wiy Magnetite.
....................................... 33, o iv’
PhosphoTis . cavevevrimmaiiane vomnnnaanan, 0.012
Phosphorus in 100 parts fvon. ceaeenoaeeaae, 0.010

Another bed of maguetic ore, whose associations and character prove it to be
closely related to those just described, has been opened qn Big Ivy creek, in Madison
county, 3 miles from the I'rench Broad and 12 miles from Asheville. This opening ¢
is on the land of Mr. Lllers, on a steep hillside, within 200 yards of the creek. 1t
is a trench, about 15 feet deep and 35 feet long, dug at right-angles to the ore-bed,
which strikes about northeast. The following is the section thus exposed (Mg, 132):

In this section the proportions of magnetite and pyroxene vary considerably,
and the belts, indicated on the sketch, are not separated by sharply-defined lines.
But the preponderance of pyroxene at the sides, for the widths given, is such as to
warrant the statement that the ore, rich enough to bear transportation, Las not

a greater thickness than 10 feet.
Sample 412 was taken from the central 10 feet of the bed in the trench., The

following is the analysis: d ==
SR Giss.
412, s e
Per cent.
42.95 Trc, 132.—$BOTION OF ORE DE-
0.005 POSIT AT Big Ivy CREEK,
21
0.012 Norri CAROLINA.

10. Limonite of Cherokee county.

Professor Kerr gives, on pages 269 and 270 of his report for 1875, a somewhat detailed description of the three e
parallel limonite Lelts on Valley river and southeast of it, and of their associates, marble, steatite, quartzite, mica-
schist, and gneiss, The writer was unable to follow out the details of the section given by him, but he visited
and sampled the five most important mines, including all three ranges. The location of these points is given
on the accompanying sketch (Fig. 133), each one being indicated by the number of the sample taken there:

The first place visited is on the property of Mr. Morse, in the valley of Valley river, 10 miles northeast of
Murphy. The bed seen at this point was about 8 feet wide, with a strike nearly east and west, at an angle with
the general strike of the range. The ore is compact and hard, with nodules filled with clay and some softer, more

carthy portions.
Sample 413 is an average of the entire face of ore exposed, which was 8 feet wide by 6 feet high, The analysis

gives— t
413. ‘
Per cent,
6 ) S, 57.84
Phosphorus 0. 021
Phosphorus in 100 parts iron. ..cco..veoont. 0. 036

Three miles southwest of Mr. Morse’s bank, on the same general range with it, are some small pits, known as
the Tomotla bank, The ore is but little used, as it makes a hard iron. Sample 414 was taken from a small pile of

it near an old pit.
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a' One-quarter of a mile northeast of Tomotla there are a number of pite, from which good ore is said to be

" obtained, None of it was to be seen. The extent of the openings indicate that the bed is 200 feet wide atf this
point, if not more. The analysis of the Tomotla ore gives— '

414,
Per cent.

B 2 R §5.85
Phosphoris comvevvenineeniminimnenvuenaans 0. 2901
Phoaphorus in 100 parts dron .........ool 0. 521
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F1a, 133.—M4aP orF PORTIONS OF CHEROKEE COUNTY, NoORTIt CAROLINA, AND FANNIN COUNTY, GRORGIA, SHOWING LOCATION OF IRON
. ) ] )
MINES SAMPLED. :

Another point on this range, 1 mile north of Murphy, which has been largely worked, is known as Section
Siz. The diggings are extensive, but 8o much caved in that but one small exposure of ore was to be seen.
€ Sample 415 was taken from this ore in the pit. The analysis gives—

415,
DPey cent.
G o [T 58,25
BRTIT:11):T0) o RN 0.387
1V EF2) 131 S N 0. 160
Phosaphorus in 100 parts iron............... 0. 664

The middle belt of ore has not been largely worked near Murphy.

£ A small opening 5 miles southeast of Murphy, on the land of My, Little, farnished sample 417, of which the
analysis gives—

417,
Per cent.
1 1 51.94
Phosphorus. .ococeancnnan, cmeensianmmanaas 0. 994
Phosphorus in 100 partsiren. .......cc..... 1.914

~ The third or most eastern belt has been quite largely worked at M. Monteith’s, 6 miles southeast of Murphy.
The ore is similar to that seen on the first range, and like that is variable in its quality. The better portions of
the ore are hard and flint-like, the softer being more silicions, and grading into a brown clay.
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The bed at Monteith’s varies from 4 to 10 feet in thickness.
Sample 416 was taken from the ore in place, in one of the open cuts. The unalysis gives—-

. 416,
Per cent.
6 60, 46
Phosphorua.ec.ne ceervienesrmrennnanannan, 0. 691
Phosphorus in 100 parts iron .............. 1.224

A $.
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*

Gray Shale. £24'

Bluch Shale
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'NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN EAST TENNESSEE.

By BAILEY WILLIS,

2

The following report contains a statement of the position of cighty-three different deposits of iron ore in fourteen
counties of the valley of Fast Tennesses and the slopes of the Unaka chain; it does not include the deposits in
Bradley, James, Hamilton, Meigs, Rhea, and Roane counties, the deseription of which is given in the report of
Mr., William M. Chauvenet. »

Ninety-two samples were taken from these eighty-three localities; they represent—
13 T U AP RpI ké
P UL OT0B . cva e e ceue caee s e aneracan cesemcnan canasastas annnmane smmar maan fan meama s aras aenemneaaann
Magnetite (Sharp’s Lank)
DD T OEEOTIO OBE e an eemces e cmem e eamn dmae smma e sammaanm et aammenasn e mm—. memmt s mane eun et an.
Manganese ores

@ e S WD
(«]

............................................................................................

.

Ot 1 e e mre ees cmcemecmas cenaovmens arre sumsanasames ssescr samnnsanenne sbbane smmanarnmmncesnaaes snmaay os 92

The limonites, specular, magnetic, and manganese ores all lie in a belt between the Unaka mountains and tho
East Tennessee, Virginia, and Georgia railroad, extending from (Georgia to Virginia. The dyestone ores are in
the continnation of the ranges that enter the state from Alabama and extend northward past Chattancoga; these
samples represent but a small part of the range-that lying northwest of Knoxville.

The different deposits are located on the accompanying map (Plate XXXYV), which includes the cntire field
covered by this report. d

LiMowITES.

The limonites will first be deseribed under the heads of counties, beginning at the south, and the much smaller
groups of specular and dyestone ores will be referred to at the end.

POLK COUNTY.

Since the discovery of copper under the limonite outerops of Ducktown much labor and some money has heen
uselessly expended searching for the same metal beneath the limonite deposits, so abundant in the Xnox group of
East Tennessee and Georgia.

In order to afford a bLasis for partial comparison two samples of the gossan of the Duckiown copper mines were

selected and analyzed, with the following result: e
OLD
TENNESsER. | DOUDON.
479, 480.

Per cont. | Per cent.

Metallioriron eveecvencaenanan, 51,94 48, 06
Phosphorug.ee, e eaevannasn, 0. 030 0. 035
[81131) 10 R, 0. 56 1,18
PhLoSPLOITE T840 vemeunennseens 0.058 0. 070

~ b {

Sample 479 was taken from gossan thrown out of several shafts recently sunk for black copper ore, which was
found at a depth of 15 to 20 feet. These openings were on the school property, 2 miles south of the village Hiwassee.

The other sample, 480, was taken from the gossan removed in sinking the shaft of the Loudon mine, where
copper was found at a depth of 45 to 50 feet.

The greater percentage of copper would be looked for in the limonite of sample 479, which had been newly
mined and lay nearer the copper ore; but the reverse is the case. The per cent. of copper in the gossan is therefore
not a eriterion for judging the proximity of the ore; and indeed its presence in small amount is no proof of the
existence of copper ore below, as copper, zine, and lead occur in the Knox group limonites. A more reliable proof
of the origin of a limonite is to be found in the proportion of phosphorus contained in it. Ores of the Knox group

. 331
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a derived from an organie sediment, limestone, invariably have a very considerable percentage of phosphorus, while
vein-matter of chemical deposition should bLe expected to contain much less. A third class of limonites of the
Tennessee valley, those produced by the decomposition of pyrite segregated in residual clay-beds, contains less
phosphorus than the ores of the KXnox group' but their occurrence as loose masses in soft clay readily distinguishes
them from copper gossan.

In the report on the iron ores of Georgia, the Lower Silurian limonites were traced from where the belt enters
the state from Alabama, in Polk county, northward to the Tennessee line. The last deposit deseribed in thatb
report is in Aliculsie valley, in the northeast corner of Murray county. The ore is very silicious, and probably lies
in the Chilhowee sandstone, which rises in the long ridge of Star’s mountain, in northern Polk county, Tennessee,
b and extends across McMum then, breaking suddenlv down, it reappears in Chilhowee mountain, and continues
interruptedly to the Virginia hne

Star’s mountain is cut through by Hiwassee river, and 14 or 2 miles farther north, on the borders of Polk amd
MeMinn counties is a deep gorge, running east and WU-‘.T:, known as Gee Creek gap. Two miles up the ereek from
the western entrance to the gap is a bed of limonite that has been partly stripped, showing a width north and
south of 20 to 25 feet; half a mile farther east is another small opening on the continuation of the same bed. Two
samples were taken here, 482 from the upper bed, 483 from the lower, The analyses ave:

( 482. ‘ 483.

¢ ' ‘ Per cend. ’ Per cent.
Motallic iron......viovvenin 45, 47 40, 40

PLosphorus. ...vcveviveninan 0,724 1. 420

Phospborus ratio ............ 1. 692 2.874

MOMINN COUNTY,

There are two deposits of limonite that have been opened in McMiun county which are less silicious and more
porous than those in Polk and Monroe counties. They both lie in Chestnut ridge, 8 miles cast of Athens, about
1 mile apart. One is on the land of Mr. R. G Patty, near the road to White Cliff springs. Dieces of limonite may
be seen seattered over the ridge by the roadside, and in a fleld back of Mr. Patty’s barn considerable ore was thrown
d out of a pit many years ago. Sample 974 represents this ore. '

Mr. Charles Cates, living about 1 mile southwest, has recently sunk several shafts to a depth of forty odd feet,
looking for copper, and was still prosecuting the search in July,1880. The limonite which has led to this exploration
bears a strong resemblance in some respects to a copper gossan. The honeycomb structure indicates, in the absence
of little concretionary pots, that the ore may be derived from a sulphide; but its occurrence in coneretions, which
contain aggregations of the peeuliar clnb-like crystals of pyrite, found in the ores near Maryville, Blount county,
indicate that it is, like them, derived from nodular pyrite, and probably never contained any copper. Surface
fragments of similar limonite are found northeast and southwest along Chestnut ridge for several miles, Itis all
apparently of similar character.

The analyses of samples taken at Mr. Patty’s and Mr. Oates, are ag follows:

e
. G, PATIY'S, ’ U CATE'S.
94, 975,
Per cent, Per vent.
Motallictron. ...coovvnasn. ... 50, 70 55, 87
Phosphorng.iciieerrenninsnn. 0,084 0. 082
Sulphur .....ooaiaaialn .- 0, 089 0. 278
Phospliorus ratio ...... ...... 0. 166 0. 057

£ The Hills bank, fossil ore, and the Stonedye bank, a hard specular ore, are within a quarter of a mile of these
limonite deposits, and another similar specular ore is found 3 miles south of Athens. (See pages 346 and 350 of this
report.) '

MONROE COUNTY,

Returning to the ores associated with the Chilbowee sandstone, we find them accompanying it in Guide
mountain, near Jalapa, and extending southeast and northeast, with the general trend of the strata.

On the eastern slope of a very rugged ridge, part of the property of Mr. Jerome Grifiths, 4 miles south of
Jalapa, four shafts were sunk many years ago, to depths of 40 to 100 feet, in search of copper. Nothing was found
but a very sandy limonite. Yalf a mile farther south, near the foot of the most abrupt descent from the ridge, on
the southwest quarter of section 17 of the first township of the Ocoee purchase, is a small test-pit, from which a
very different ore has been thrown out. It seems probable that this belongs to one of the overlying shales or
dolomites of the Knox group. This supposition is rendered more probable, as there are said to be three parallel
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ranges of limonite about one-quarter of a mile apart, near Jalapa, on the property of My, Curds. But one of these, a
which crops out on a high bhill 1 mile south of Jalapa, could be sampled. It is of dark color and resinous luster,
and contains small fragments of altered shale that still retain their structure.
The analyses of these ores are as follows:

CURDY'S. GRIFFITH'E.

484, 485,
DPer cent. | Per cent.
Motallio fron. .o eeievnaaenrennnn 52, T4 b3, b5 b
Phoaphorus..coocvireennoaaais 1. 000 0.870

Phosphorus ratio ...o.oooinaen. 2. 067 1. 625

The ore-banks of the Tellico furnace, which have been extensively worked at intervals for many years, lie
near the North OCarolina turnpike, about 4 miles east of Jalapa.

The principal deposit is opened in the Hale bank., This is a large open cat in the western slope of one of the
wooded ridges, now so much caved in that no ore is to be seen in place. It is said to lie in a large, compact body.
No work has ever been done below the level of the entrance to the ¢cut and the floor. Beneath the clay washed
in upon it is said to be a solid mass of ore.

During the late war about 500 tons of ore were dug here and piled up for roasting. The approach of Federal ¢
troops prevented the firing of the piles and they are still to be seen, having merely settled as the timbers rotied.

Sample 487 was taken from that portion of this pile not overgrown with weeds and bushes, The ore is dark-
colored, dense, and quite homogeneous. It contains some small cavities lined with stalactites, and may be considered
a type of the Letter class of Lower Silurian limonites.

The percentages of iron and phosphorns are given for comparison with the analyses of samples 486 aud 488,
The complete analysis is as follows:

' 487. 1 487,
- ! f
Per cent, l . DPer cond. d

SUIPHUY et crii e 0. 147 t Carbon in carbonaceous matter......c.e.n. 0.10
PhosphOrnS et eeeneieniaaniinucensannns 0. 445 l Hygroscopic water cooovvieriiiieiaiaan, 0.79
Tron, mettlo e e iiiiiiimiiasniineannas 54. 78 : Water of composilion cvveveeiionniaianns 10.28
ilion 0,78 N T U 100.125

ilica ... X e

x 0. 87
gzg i::::(‘;\: o~ Per cent, of insoluble silicious matter......
1.1

;\ilm:um . ,,7‘ SHUE e evaer veeemnmne e oo eennnnn 0.78
I\JIU:r 0 'i. - e 0' ;i" Alumina (with trece of oxide of iren) ...... 0.67

ASHOSID - - - e TAMO ennvaes cersmeneeniean eieans 0.28
Iron, dlsu!plude . .. 0.275 . ) R p
S 0,41 Mugnesinuer v inerrireniees e 0.23
B U] 71T A A X Dotassn 0.97
ST 0.25 Sod i O' o [
Carbomic 80id cvvve et iicieinenrecniaanens 0.18 DO ceeee e :
Phosphoricacid covaai v iiiiiiiainaa, 1. 260 Total 8. 24

Donnelly’s bank lies balf a mile south of the Iale bank. It is opened on the summit of a wooded hill, but
lias never been much worked, Sample 486 was taken from a few pieces of ore found in the old pit.

These two banks are situated, respectively, 24 and 3 miles south of the furnace, which was on Tellico river,
where it debouches from the mountains. ,

A quarter of a mile {rom the old furnace site is a small cave, dug in the side of the hill to obtain enough ore
te test it. It was never followed farther, .

This limonite is totally different from that of the two banks last described. It is a very open honeycomb orve,
associated with yellow clay. The analysis shows that it contains as mneh iron as the sample from Donnelly’s £
bank, bat the phosphorus is double. It is represented by sample 488,

The analyses of these three ores are:

DONNELLY, HALE. TELLICO,
486, . . 487, 488,
Per cent. | Pereent. | Der cend.
Meotallio iron. .ouevsvueunnvennnn 45,03 54.78 45,47
Phosphorus ...... 0.870 0. 445 1. 530
Manganess, protoxide DN 2 g,

Phosphorus 1atio «ew.eeiman..n. 1.952 0. 815 3. 566
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a About 11 miles north of Tellico furnace are two small openings on limonite beds, that were worked many
years ago to supply a torge on Ball Play creek. Sample 439 was taken from a bold outerop of this ore on the land
of Mr. Anderson, the old pits being filled up.

The following is the result of the analysis: ¢
BALL PLAY.
480,

i Per cenl.
Metallic Iron .oeeeervuviieraeioianaana, 40, 56
PhosploriB. coveeiietiiriiesiniiaianaas 0.890
Manganese, protoxide ........veniieaioae, None.
Phosphorug ratio ... coeivaeniaioiiaean. 1,912

BLOUNT COUNTY.

Chilhowee mountain, which extends northeast from the Tennessee river, separates Safford’s Ocoee group, on
the east, from the beds of the Knox group, on the west. Iron ore is not mentioned by Safford among the usefnl
minerals of the Ocoee group, but it oceurs in this county within the area occupied, according to his determination,
¢ by strata of that age.

Abram’s creek, rising among the Smoky mountains, lows south and west through Caded's cove, 6 miles in long'th,
whence, escaping by a narrow gorge, it descends to Happy Vfﬂley and runs south to the Tennessee river, which it
Jjoins just east of the gap in Chilhowee mountain.

Limonite has been worked in Cade’s cove and Happy valley. There is also a bank 3 miles north of the latter,
known as the Flat o’ the Mountain bank, whieh has furnished ore for forges on Abram’s creck and in Miller’s and
Tuckaleechee coves.

Ag it is 7 miles from Little river and 11 from Happy valley by bridle-paths to Cade’s cove, across & mountain
belt, it is not likely that the limonite will ever be extensively worked. It forms a low ridge 3 miles in length,
extending in a northeast and southwest divection across the cove. A forge was worked many years ago to supply
d the loeal demand of the farmers, but nothing has been done for twenty years or more. Sample 491 was taken
rom a few pieces of ore dug out of the leaves and clay {illing an old pit on the land of William IFeezelle.

There are two samples from Happy valley ; one is from a test-pit half a mile from the old forge-site on Abrands
ereele, but little ore was to be seen. The other is from a new opening on the west side of Happy valley, in which
Squire J, H. REazer, was prospecting for copper. While it is true that portions of the ore resemble gossan, the
inclosure of cherty fragments proves that it belongs to the stratified group. It is represented by sample 400, while
492 is from the test-pit nenr the old forge.

The IMlat ¢ the Mountain bank is a large deposit, judging from the area over which the old pits extend. It is
said that the ore was never followed farther than 15 or 20 feet in depth, it being easier to get it near the surface.
It was easy to distinguish two kinds of ore in the scattered fragments; the one of a grayish-brown color is essentially
e sandstone comented by limonite; it is worthless as an iron ore. The other is a dark-colored, sometimes black,
ore, with brilliant luster; it is represented by sample 493. The relations of these two could not be ascertained.

The following are.thie analyses of these four samples:

RAZER'S. CADE'S COVE. |ABRAM'S CREEK. F;%II(‘JNO’; R
400, 491, 492, 403,
Per cent. Per cent, Per cent. Per cent.
f Matallic iron. veveeviieineannnan. 65, 48 655, 28 50,28 63, 85
ThosphOTUB. cavme crenervrnesenaa, 0. 481 0. 088 0. 638 1. 042
Manganeso cereeevereeeemecereens|oovensaconeeiiiiiimiiiiiiciies ficennincceaninnn 0. 410
Phosphorua ratio ..ovveeeeonao... 0. 885 1. 006 1.270 1.085

The strata of the Xnox group, which form Chestuut ridge in McMinn county, extend northeastward to the
Virginia line; they oceupy a broad belt in Blount county, and there, as in McMinn, the residual clays contain
deposits of limonite derived from pyrite. Similar ores are found in Hamblen county in the same belt, and they
occur in another area of the same strata in Greene county.

These ores are valuable on account of the low percentage of phosphorns. As it is but five or six years since
the deposits now worked in Blount and Hamblen counties have become known, it seems not unlikely that a careful
survey of the arcas covered by the Knox group would result in the discovery of similar ores in other localities.
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These limonites do not oceur in large masses; they form nodules a few inches to 2 or 3 feet in diameter, a

imbedded in clay, through which they are irregularly distributed. The deposits thus far worked have proved to be
of limited extent.

The Seaton bauk, 8 miles northeast of Maryville, has been exhausted, after yielding from 800 to 1,000 tons of
ore and being worked to a depth of 42 feet. In one part of this bank the ore was distributed approximately in
the proportion of one load of ore to one of clay removed.

At the Wilson bank, 2 miles northeast of Maryville, the ore oceurred in the proportion of one load of ore to eight
loads of clay ; this bank still continues to yield a large amount of ore, after being worked nine months, and does
not seem likely to give oub soon.

The Carpenter bank, 7 miles south of Maryville, was exhausted after being worked a year; sample 498 was
taken from some of the last ore dug at this bank, b

Anew bank had just been opened in June, 1880, on the land of the Widow Kers, 10 miles southwest of Maryville;
this yielded at the rate of one load of ore to every ten of clay, and test-pits indicate that the deposit underlies
about 3 acres. )

These banlks are all opened on low knolls, and as the ores do not crop out they can only be diseovered by the
small nodules washed into the gullies, which often cut deecp in the soft clays,

Samples were talken of the raw ore from each of the above-mentioned banks, pure pyrite, which still forms the
central portion of all the nodules over a foot in diameter, notl being incladed.

¢
WILBON BAXK.
xﬁ:ﬁ,‘: EEATON. CARPENTER. Ronsted
Raw ore. e
404. 407, 408. 405, 496,
Der cent, | Per cent. Per cent. Per cend. Per cent.
Motalliciron...oeianeeiiann, 57,26 57, 60 63, 20 53, 54 63.80
PhosphortB. . coereevinnvanen. 0,035 0.104 0. 030 0. 143 0. 064
Sulphur.cooes coverniee vannt 0. 347 0.178 0. 260 0,184 0.173
Phosphorus ratio ............ 0. 001 0.181 0.111 0. 269 0.107
Following is the complete analysis of 495: d
495, 405,
Per cent. Per cent.
SUIPHUL cevein cent cvair e irer e s r s 0. 184 Phosphorio eIl covmuicnner i iiiiiian i 0.332
PhoSphOriS . cve s e neitievamnan s eermenaencanaes 0, 143 Carbon in carbonreeous matter ..., vveeicann.s 0.06
Iron, motallie b3, 54 Hygroacopic Wator vouiieeesseansreecnmancnnen 2.08
=========1l  Watcr of composition 10,91
Bilich nnne i e eemmeee s 5,01 ,
Tron, protoxide 0. 34 0] Y R : 100. 032
Iron, peroXide «o..ecviceivsiiiersnnnnaseanans 76,10 ¢
ATNMINA o iv i iircies e i e 4. 04 Per cent. of insoluble siliclons.matter.......... 6.70
Manganeso, protoXido ceevve ceveeienrcaveveinan Trace.
LAMO . coce e G T T 5.01
Magnesin e 0.21 78 0 T 1,52
Zine, sulphide cveeweviiinenaniiiniinas teveenens 0. 64 S 0.02
Nickel, sulphide...euvvrnreerramaneinene vene 0.10 MAENOHIA oo euceiuseenesmensesnnnnrsreenans 0.14
Carbonic acid 0,82 _
Sulphuric aeid . ovuee i iien e cnrea 0.02 | B ) 6, GO

SEVIER COUNTY.

Two furnaces and seveml forges were at one time running in this county. the ore being supplied from two £
banks.

The old shafts, from which ore for a furnace on the West fork of Little Pigeon river was obtained, may still
be recognized in little cirecular hollows overgrown with brambles, in a wheat-field close fo the road between Newport
and Seviersville, 6 miles east of the latter place. A single piece of ore, of about 50 pounds weight, was all that
could be found; this was earefully broken up, and sample 909 is a fair average of it. Little hollows filled with
club-shaped crystals, derived from pyrite, indicate the origin of the limonite, and the writer was informed by one
of the old ore-diggers that at a depth of 55 feet they camo to water and the ore “turned all yellow, like gold?”.
The field in whieh these shafts were sunk is now the property of Mr, . S. Newman.

The other furnace was situated on the Little Bast fork of Little Pigeon, 134 miles east of Seviersville among
the outliers of the Unaka mountains. It is now a picturesque ruin overgrown with vines. Ore was obtained from
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2 a bed, which extends half a mile to the southwest, across several spurs of the Bear-Wallow mountain. Both
limonite and manganese ore are to be seen in the old trenches; they seem in places to ocecur in two separate beds,
with 20 to 25 feet of sandstone between them. The limonite is associated with pyrite and quartz.

Sample 910 represents the hmomt,e, 911 the m'mganese

NEWMAN'S. T.OVES' FURNACE,

009, 910, 011,

Per cent. | Percent. | DPercent.

Motallic iron ....ooceeenannn.o 58. 38 39. 86 0.48
1) PhoSphOTUS . . everesaanes ceenos 0. 060 0,108 0.007

Manganess oxide ...o.ciaviinn freeiiiaaan.s 13. 835 59.78

Phosphoerus ratio .. .o....oiin.. 0.103 0,271 Jeeeivnnsnnns

COCKE COUNTY,

Limonite occurs in Cocke county east of Newport among the strata of the Ocoee group and the Chilhowee
sandstones.

A forge was run many years ago on Upper Cosby creek, among the spurs of the Unakas. Some ore is said to
¢ have been obtained in that vieinity, but the greater amount was hauled from a bank on Mine ridge, 2 miles from
the mouth of Sweetwater creek, 3 miles southeast of Newport, The ore, which is a light-colored, econcretionary
limonite, crops out on the summit of the ridge, and extends for half a mile or more aloncr it; it is represented by
sample 912, taken at the old pits:

912,
Per cent.
Motallic ivon......oveenniunan. 51, 68
Phosphorus ceviicmeeeriinean. 0. 209
Phosphorus ratio ccevvcnienn.an, 0. 404

d Thebranch railroad connecting Morristown, Tennessee, with Asheville, North Carolina, passes through Newport
and Wolf Creek on the French Broad river. Three miles from the latter place in the hills east of Wolf Creek is
a large deposit of dark-colored, homogeneous limonite; this is the property of the ¢Southern States Coal, Iron,
and Land Company?”, and has been opened but never worked. A tunnel has been driven in near the top of the
ridge and passed horizontally through 08 feet of ore. About 100 tons were taken out*and now remain near the
mouth of the tunnel. Sample 918 was taken as an average of this pile:

918.
Per cent.
e Metallio iron . ...ooveiiii oo 60, 08
PhosploTUS. et v e cacnan s 0,823
Phospliorns ratio ....ov.oeeen.. 1. 645

A deposit of specular orve, which has been lately discoversd in the motamorphic rocks near the head of Wolf
ereek, will be described at the end of this chapter among the other ores of the kind.

HAMBLEN COUNTY.

There are two ore-banks south of Morristown, near the line of railroad up the French Broad. Lying in the same
belt of Knox strata as the deposits near Maryville, these ores are identical with those there found. The two banks
worked are the Vineyard, 1 mile north, and the Williams, 2 miles west of Witt's foundery. At the former the
1" modules contain little or no pyrite, which is frequently found in the interior of the larger masses from the latter
bank. In other respeets the two ores are so much alike that there can be o doubt of their having a common
origin—they have resulted through the oxidation of coneretionary masses of pyrite.

Samples were taken from the ore mined for shipment to the Roane Iron Company’s works, The lollomng are
the analyses :

VINEYARD. | WILLTAMS,

907, 008,

Per cent. Der cent.
Motallic iron .c.ovvenoiicniiint ceniinnens 53, 00 53,81

Thosphorus . 0. 068 0. 020
Phosphorus ratio ... vvnariariananiiaan, 0.131 0. 052
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GREENE COUNTY.

The range of Chilhowee sandstone which is found in eastern Cocke county extends northwestward through a
Greene into Washington and Unicoi, accompanied throughout by deposits of limonite. These have been worked
in five localities iu Greene county ; three ot them for the furnaces at Hayesville, 11 miles south of Greenville; the
other two, situated close together on Greene ridge, for a forge on Camp creek and for the Embreeville works, on
Nolichueky river.

The former are the Varner, Lamb, and Steplens banlxs, respectively 2 miles south, 2 ‘miles southes wst, and
24 miles east of the Hayesville furnace. The latter has been much more extensively wmhul than the others,
Bfunple 917 was taken from a pile laid up for roasting six years ago. It represents a darlecolored, compact limonite,
whiceh incloses little cavities lined with binoxide of manganese.

The old workings at the Lamb and the Varner banks were so mueh caved in that no ore was seen in place. A
{ow pieces were found at the latter, and are represented by sample 915, 1t is quite probable that this is below the b
average, as the ore is associated with sandstone, cemented by limonite, pieces of which were thiekly scattered over
the dump-heap, At the Lamb bank a ton of dark-colored compact limonite had been left at the foot of the slope
ou which it was dug. It seems to be less silicious than the ore of the Varner bank, but this muy be rather an
apparent than a real difference; for specimens of ore seen at the Lamb bank inclose silicious Sragments, and ouly
a careful examination of both could determine the proportions of good and of worthless ore.

VARNER. ‘ LAME, BTEL 11 l
T
815, ‘ 910, o17. l ¢
Per cent. Per cend. Der cent.
Motallic fron ceeevtcovnenineens 47.07 53, i 48. 87
Phosplorus . 1179 1.876 1,081
MANZANOIO tvvennvane i iaicee ] iaccanine vt ranmmaanae s a. 52
Thosphorns vatio ... ........ 2,478 2,570 2,110 |

The Greene Ridge banks are about 12 miles enst of Greenville, on a high spur of the Unalka.chain, south of
Horse creek. The South banlk is about halfway up the slope; the Tast bank, over the ridge, nearer the top. Both
consist of large open cuts, dug without system wherever the different opemtors preferred. There is no apparent
difference in the two ores as seen in ths specimens; both are compact conerefionary limonites, varying in color d
from light to dark dull brown. About a ton was found at each bank, and samples 918 and 919 were taken from
these piles:

GREENE HIDGE.

South Bank.|Enst Bank, N

018, 019,

Per cent. Ter cent.

Metalliciron ... ...cvevienans 63, 88 \ 48,12
Phosphorus... .... .- 0. 099 i 0. 068 e
Phosphorus ratio L 0184 | 0. 141

.

A limonite derived from pyrite occurs north and west of Greenville. One range extends from Blue Springs
northeast to a point 7 miles west of Greenville; another parallel range is said to have been traced 4 or 5 miles,
passing near Babl’s mill, north of Greenville. These ores have never becn worked to any extent, but a few loads
were hanled to Camp Creek forge from a point near the public road, 53 miles north of Greenville, Here the ore
lies in swmall lumps thickly scattered through the yellow clay. 1t shows Lh(, structure of pyrite, and is essentially
the same as that now mined near Maryville, in Blount county.

Sample 920, taken from a small pile of this ore, gives the following result on analysis:

l..
920, !
Percent. !
Motallit 0N aacern ccre i vaaiaemvaaacnane. 57. 54 %
Phosphorus.... 0. 089
Phosphorus ratio ceeveeooaaiven 0. 153

VOL XV—-22
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WASHINGTON AND UNICOI COUNTIES.

a Bompass and Greasy coves were formerly parts of Washington and Carter counties, but have now been cut
off in the new county of Unicoi. They contain & larger amount of lHwnonite in proportion to their area than any
other part of Tennessee except Doe mountain, in Johinson county. '

Professor J. P. Lesley made a survey of these coves in 1872, and has published his observations in a ¢ Noto
on a fine Upthrow Fault at Bmbreeville Furnace in Tast Tennesses”, among ¢ Oceasional Surveys of Tron, Coal,
and Qil Distriets of the United States”. He says:

Bompass cove is an oval valley 3 or 4 miles long by 13 widoe at its widest part, surronnded by mouuntaing about 1,000 feet high, on
the inner slopes of which rest terraces or hill spurs of decomposed limestone (Lower Silurian), holding masses of brown hematite iron ore
of two varieties, the lower series (and outer or closer np to the mountain wall) being silicions and cold-short, and the npper series being
argillaceous and red-short. The cove is nearly encireled by the cold-short deposits, which have heen opened in & number of places, and
B a good deal mined toward the head of the cove for an old furnace farther south., The red-short hematites are extensively spread out
more in the middle of the cove, where they are capped by lead-bearing members of the limestone formation,

Greasy cove is a large and nearly level limestone plain more than 20 wmiles long by 5 miles wide, similarly surrounded by shale aud
sandstone hillsnearly 1,000 feet high, and backed by the state line range of the Unaka (sub-Silarian) mountains, more than twice as high,

The ore-banks of Bompass cove, opened at the time of Professor Lesley’s visit, are now caved in, the tramways
are washed away and overgrown, and the furnace is falling in rnins, Under these civcumstances no attempt was
made to visit all of the old pits, which are scattered over the hill slopes and valley; three typical samples were
taken. One, from an opening 44 miles from Embreeville furnace on the west side of the cove, represents the
cold-short limonite of the under beds. Another was taken from the “Main bank?” of the furnace, about 3 miles
from it, on the east side of the cove. Professor Lesley says of this deposit:
€ Thess ores are irregular masses of’ oelreous clays and loose sands, full of shot and balls and pipes of the hydrated sesquioxide of
iron, with coatings of the black oxide of manganese, and traces of the original snlphide of iron, sulphide of lead, and sulphide of zine,
held by the limestons strata before these were dissolved and made cavernouns by the drainage waters which have packed the clay-sand ore
into all the lioles and crevices, caves, and water-courses thus made.

Again he says:

The stripping varies from n foot or two to 20 and 30 feet. The solid ore-ground cousisting of from one-half to four-fifths fine ore, the
Teat balls, with occasional masses of clay, and oceasional magses of solid hard limestone rock (loft in ity original condition, but with all
the edges dissolved round) hay been dug into to a depth of ten, fifteen, twenty feet and more in places, without reaching bottom,

Trofessor Lesley’s opportunities for observation were far better than those of the writer, who found no ore in
place, but the masses of ore now to be seen, partly imbedded in the elay, washed into the old pits, do not agree
d with his description. Their outer sarfaces are formed of porous limonite, but the interior consists almost wholly of
pyrite, and they seem to have been derived from that mineral, Sawmple 922 was taken as an average of these masses.
at this “Main bank”. A third sample, No. 924, was taken from the limonite that may be seen immediately overlying
the compact limestone of the “Lead mine”, through which little scales of galena are thickly scattered; the limonite
represented by this sample is very much like that of the ¢“Main bank?” in general appearance, but the cavities are
larger and the walls thin, while in the other the cavities are small and the thick walls are very compact. The
following are the analyses:

LEAD MIXE,

e | COLD-
MAIN BANK.| oot
€ 922. 923, 924,

Per cent, | Percent. | Per cent.

Metallic iron ......... 07.56 40. 11 68, 59
Phosphorug..e..e. ... . 0,149 0. 716 0. 016
Phosphorus ratio ......ooounuun 0. 259 1. 456 0. 027

'

The ore deposits of Greasy cove were worked from 1825 to 1843 for a furnace and forge, which stood en Indian
creek, i what is now the northeastern part of Unicoi county. As nothing had been done at any of the banks
since that time there was no opportunity for observing the character or the mode of occurrence of the ore; the
f privcipal openings were visited, however, and samples taken from such pieces as could be picked up at the old
diggings. “Limonite post-office”, near the “Head of the Big‘lLane”, 10 miles south of Johnson Oity, is a central
point, not far from which Dr. Hannum, the present owner of the prineipal ore-deposits, was building a forge in
July, 1880.

A namber of openings on a high ridge 1§ mile west of Limonite post-office are known by the name of the
Casper bank; this is the most western of the deposits; the ore is open and contains many little pots of move
compact limonite, a texture preferred in the forges and cold-blast charcoal furnaces; but it shows dark-colored
streaks, having a brilliant, resinous luster, considered by old ore-liggers to indicate a cold-short ore. Another
Tange of ore was opencd in the “ Keener” and *Big” banks, and in three other small diggings within a quarter of
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(%)

amile of Dy, Hannuw’s house; from the Keener to the Big b

. ! : . ank is about 13 mile in a northeasterly direction. a
This ran ge is associated with manganese ore, which here, as in Johnson county, lies west of and parallel to the iron
ore, ‘ , g

Three and a half miles east of Limonite post-office are several 5 i s e .

Dilue *5297'5“;3 to an ore-baunk that was Openeld forty years ags nusesgfltz(llllﬁglllngSJ ‘,‘ hICP h‘,“e gn,en the,u 1};1::)0,

‘ - ' N o d soon after, as other ore was found

more conveniently situated; the old diggings seem to indicate an extensive deposit, of which but little has heen

removed s bug the débris accumulating through so long a period has so covered the ore, that only enough for smnp.le.
226 could be found.

A mile and a hadf farther south is another deposit, from which a few wagon-loads of ore were h
4go; as the ore made a cold-short iron it was not long used.
fong since heen lost in o dense thicket of southern laurel.

auled fifty years
This little opening, known as the Dick’s bank, has

. b
Tihe analyses of the samples representing these ores are given helow:
F ABPE ? BLUE J
CABPER. | AruINGs. ‘
R, b
wo. 1 oew |
S A f
Per cent. | Per cent,
Metallic irom ..av.ooianaliLL, 50, 31 47.71
Phosphornas 1, 360 6. 491 c
Phosphorus ratto ... ... | 2,584 0. 820 :

Oue other ove-bank was found in Washington conuty, on the road from Johnson City to Embreeville, 5 miles
southeast of Jonesbovongh. The old pits are extensive, and much ore is said to have been removed and used in
the Embreeville fwnace; but only a few pieces of very open honeycomb limonite remained seattered over the
surfuce.  These are represented by sample 921, of which the following is the analysis:

i HUFFIXE'S
{ BANK,
021
«
I Per cent,
v Metallie fron ool Cemmaraevenans 48.60
' PLOSPROTIS . comit it iavraneeome s 0.308
Phosphorus vatio ... 0.634
CARITER AND JOHNSON COUNTIES. y

These have long been the principal iron-prodneing counties of Tast Tennessee. .

Elolston mountain, a ridge of Chilhowee sandstone, forms the western boundary of Carter and & portion of e
Johitson,  Iron mountain is a similar elevation, which extends from Doe River cove, in Carter county, to the
extreme northwestern corner of Johnson, where it joins Holston mountain, aud the two continue as one range into
Virginia. Detween these ranges are the valley of Stony creek, in Carter county, and Shady valley, iu_ Johus'-ou
county, formed by the Knox gronp. They are separated by a northwest-southeast ridge, Cross mountain, whick
extends from Iron mountain to Holston. »

I2ast of Iron mountain, in Johnson county, are the Knox group valleys of Little Doe and Roane creeks, separated
by an isolated ridge of Chilhowee sandstone, Doe mountain, 12 miles long. . )

Loast of Roane ereck the strata of the Knox group are again limited by Chilhowee ranges, which rise to the
greit mountain range, formed of Qcoce and metamorplic rocks. o .

The Stony Creek and Shady valleys are skirted by deposits of 1imoni§e. Doe mount‘,a.u‘l is surroundgd b\ ‘!
them, and they extend along the eastern slope of Tron mountain from Doe River cove to Virginia. In notheastern
Jolhnson county they are worked along the enstern Chilhowee belt. ‘

A complete list of the ore-banks worked in these counties during the last l}llnd're(l'years would num\[?;a{
considerably over one hundred; but they are generally small surface diggings, Worlfecl while th(‘z’ ore x‘vas ea;l\ .\,'
obtained, and abandoued when for any reason, no matter how trivial, it was more easily gotten eli:ewhelc. | A ‘;‘l‘
years later the old pits are filled with soft elay and overgrown with vegetation, and forgotten by all but the man
who worked them. \ P

Oue of the principal ore-bauks on Roane creek had nob been worked for a year, as tile .fOl‘ng t: “hll:‘:; :(t
belonged was being rebuilt. The spot from whieh ore hiad last been taken was buried under 20 feet of clay, « i
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@ was only with some diffienlty that enough ove was found for a sample. The history of the ore-bank, which is now

being opened for the new furnace in process of construetion by Judge Butler, of Taylorsville, aifords another instance

of the loss and rediscovery of these banks. Sixty years ago this deposit was worked for a forge for a short tine;

other ore was found more conveniently sitnated and this bank was given up. Recently the property came into the

hands of Judge Butler, who hiad information that ore had onee been dug upon it; be employed & man to seareh for

it, and the discovery and trial of the ore have led to the crection of a furnace for making car-wheel iron.
Thirty-four samples weve taken in these two counties, namely :

I 83T 7Y S DU oF
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These ores may be divided according to localities, as follows:

CARTER coUNTY—Doe River cove; Stony creek.

JONNSON coUNTY—Roane ereek ; Little Doe creel; Shady valley. _

Doe River cove—Big Doe river flows in a general northwest course from the Unaka mountains to Tlizabethton,
where it joins the Watauga river. Six miles east of Elizabethton the river comes ont of a narrow gorge and tows
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for a mile across a level valley, entering on the other side a ravine it has eut through the Chilhowee sandstone of
Iron mounntain. This valley is formed, aceording to Safford, by strata of the Knox group, which extend northeastward
to Virginia, and snrround Doe mountain, the isolated ridge of sundstone already referred to,

£ In Doe River cove this belt is about a mile wide, with Chilhowee sandstone on both east and west.

“Ore banks extend at intervals from Doe river to Watauga river, a distance of 2§ miles along the eastern Mﬂ(,,
and one has been opened in Iron mounntain, west of the cove; it is said these ranges of ore extend to Greasy cove,
and are the continnation of those sampled near Limonite post-office.

Cedar Hill bank is on the slope just north of Doe river, on the eastern side of the cove; the Bear Wallow
bank is another opening on the same deposit, within a handred yards of the first. No ore conld be seen in place,
and samples 932 and 933 are from pieces picked up in the old diggings, which are extensive. Sawiple 932 represents
the limonite, which is compact and partly of a light-buff color, with darker streaks. Sample 933 represents a
manganese ore found in the old pits with the limonite; here, as at the Keener and Big banks, amd also at Carden’s,

on Watauga river, the manganese ore seems to lie west of the limonite, in a parallel range. This sample was not
analyzed.
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Sample 031 is from the extensive openings of the Queen’s Station bank, situated on a steep hill-slope, 43 miles ¢
east 01" T2lzabethton, north of Doe river. This ore is principally a compact grayish-brown lixﬁom’te of h(z)m% 'm)cj 1:
texture 3 but some portions of it have a distinetly red streak. In one specimen the mass is limon’ite but tie s(lﬂAlkl
of & smaall coneretion, inclosed in it, is hematite, R

The. following are the analyses of these samples:

!
QUEEN'S |,
graTtoN, (CEDARNILL.

ast, 032,

Pereent. | Percent,

Metallic OB vevecene vevnnnns B7. 05 55. 92 b
Phosphorus.......... e 0. 154 0.576
Phosplorus ratio oo o.o.. L. 0. 267 1. 080

Following is the complete analysis of 931 :

031 ’ 031.
Per cent. Per cent.
Sulphur v e 0.139 Phosphorio aeid ....oooev v 0. 852
Thosphorus. ... ..o, 0. 154 Carbon in earbouaecons matter............ 0,10
Tron, metallic,ave i iioiiniiiniiin ceeens 57. G5 Iy groseopic Water .ovviecrenicennnennnn. 1.15 '
FEEEEEEEL Water of composition. ... e G. 6o |
0 4,57 Tt e e 100. 038
Tron, protoxide 0.38 ‘ —
Trom, peroxide. e oo i i il i BLE8L
} ’ Il Ter vent. of insaluble silicions matter...... 6. 15
AN e i 306 A
Munganese, proftoxi 0.49 ! . : )

) s bro , | SIHem .« e s 4,87
TAMe ccoivereinniiiienn, .. .. 0,82 | Alumine _
MAZNESI vacercnaamennn, . 0.25 LMo o “' ;; i

i B e et .32
Tron, disulplide coooovoinioiiiiiiinnL, 0.256 | T 0 08 .
QMBI Lo e
Curbonie agid, ..ooiiiiiiiiieionn. U 0,09 n
Sulphurie acid. 001 Lotlece e 0.19
S d

The farm of Mr, Wesley Carden is on the east side of Doe River cove, Jjust south of Watauga viver. TFor over
half @ mile a range of limonite may be traced northeast and southwest, accompanied, as at Cedar hill and Greasy
vove, by a parallel belt of mangauese ore. This limonite is very compact. and hard, with little cavities lined by
quartz crystals. It was formerly worked in a forge on Doe river, but since that was washed away no more ore has
been dug, ‘

Sample 934 represents about one ton of ore recently taken from a test-pit southeast of Mr, Carden’s house,
near the summit of o steep ridge. The following is the analysis:

I

! WESLEY

| CARDEN'S,
|
|
i
]

. Per cent,
Metallic ivon..ooovvensinrmein e eens 54.03
[ PTIOSPROTIS. caeceviars cmmmce o aaanenaens 0. 208

| Phoaphorts 1ato caee e cevmaeeceiinecnrnnne, 0,381
JA.

Luitile Doe cereck—The road from Nlizabethton to Taylovsville, Johnson county, passes t%lro.ugh Doe vRi\'eL‘
cove, crosses Watauga river at Dugger’s ford, and 6 miles farther north enters the valley ('>t Little Doe creek..
This ereek flows'southwest along the western side of Doe mountain, and turning south at the point where thg rou'd  §
descenids to it, cuts through the mountain and enters Roane creek. On the west of this go_rge, about a mile from
the ereek, is the iocality known as the “Sinks”, a depression surronnded by ridges, on which are five ore-b:ml;s,
namely, the Wash Place and Hollow bank, 20 steps apart; the Hill and Pine Bark bauks, close togeﬂ'lt“l‘s !mlf &
mile from the first, and the Stout Dank, a half a mile still farther on. These banks are all very sun‘llzw muthff
character of their oves, which are open honeycomb limonites, inclosing little pots or hollow concretions. The Ho , ‘0\\\
hanle has received its name on account of the absence of the honeycomb ore and preponderance of the pot‘s. . lllg
Pine Dark bank is named from the resemblance of its ore to the sealy bark of the pine.  These are all swall diggings,
and omnly the Wash Place bauk was open in July, 1880,
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f Sample 935 is from about five tons of ore found piled np at it.

\ 935.
T i
Per cent. Per cent.
Sulphar. ... 0. 084 Carhonie 8eil e ieae ey e 0. 01
Phosphorus.. 0.214 Sulphuric acid.enee . ceeeee e 0. 438
Tron, metallio ... .. 54,18 Carbon in earbonaccous mantter................ 0.18
B Thosphorus ratio 0. 393 Hyproscopie wator. aaees et | 0.97
= b \Water of composition. e i i 10.46
3 N 5. I
Silica i .69 TOEAL e eae cemeeee e e caa ceeee e eanne e, 100,061
Tron, protoxide ..o ocenei e 0.16 e
Tron, PEROXIAG - o vt ime i iiie s iain s . 08 Per cent. of insoluble silicious matter.......... 6,63
AJUNHIN « o iinae ciein e crve v aserann vaeaen 2,38 P
M'augnnese, PUOtoxide a . voivvenicniinaiiaeean. 0,93 SHHER oo e e e e e 5.60
LIMe ot et e raeia s anaae 1.16 Aluming .71
Magnesin ..ovven.s . 0.01 Line ST s U‘ o
Irou, disulphide. . .. 0.153 S Tt e R
LT O SN 0.30 T RN 6. 66

Limonites occur on both sides of Little Doe creek ; those of the east on Doe mountain; those ou the west on
the foothills of Iron mountain. It is a generally-accepted opinion among the forgemen that the former are not
¢ cold-short, while the latter invariably are. As a natural consequence the bauks on the west are few in number,
and those on the east are numerous. Two samples were taken to represent the western range: One from Rankines
bank, now worked for Grooden’s forge, where sample 936 was obtained; the other from Stout’s bank, which lies 2 miles
northeast of Rankine’s, a mile west of the creelk; the lutter has been but little worked, and the sample represents
only what ore could be picked up in the old pit. These ores are hoth compaet and hard, of dark color and resinous
luster. The analyses are as follows:

RANKINE'S. | BTOUT'S,

936, 037,
LPer cent. | Per cent.
Metallic iron ovoeeniiennanennn 46, 54 00, 99
Thosphorns cevviiriimmnncnnaald 1,507 1.278

Thosplhorus ratio .ovveaoiienns, 3,238 2. 406

The principal deposits on the western slope of Doe mountain are those of the Sinks and a group which extends
along the northern half of the ridge from 7 to 3 miles from Taylorsville; among the latter the Tomplins, the Near
and Far Mountains, and the Ground-Hog banks are the most extensively worked.

The latter was not open in July, 1880, but samples of the other three orves were obtained from stock-piles of 1
to 4 tons at Gooden’s and Wagener's iorges. The result of the analyses are as follows:

e - ‘ ' ¢
1
N, FAR NEAR
TOMERINS. | vaustars, g‘ MOUNTAIY,

938 l 030, 040,

ey cent. | DPer cent. Pur cent.

Motallic iron ..oveavii s wnn 53.35 64,08 6, 26
Phosphorus.cooveoesiininannns 0. 480 0.255 0. 686

Phosphorus ratio ceooeeenninan, 0. 017 0.472 1210

Roane ereel.~—The northeastern spnr of Doe mounntain is kunown as Little mountain; many ore-banks have
" Leen at different times opened on it, and arve said to yield an ore like that of the Near and Far Mouantain group.
Bample 950 was taken from the stock-pile at Brown’s forge on Roane ereelk, 7 miles from Taylorsville; it represents
the ore from the Songa Hollow bank of Little mountain :

| soxea
HOLLOW.

v 050,

Per cent.
Metallleiron. cov e i i inee e ecmrranrenienns 53,78, |

PhosphortS. oo coeercrnaeaaniaaineniinn. 0. 441 \

Phosphorus ratio . covvaveccrvr o caeeneen. 9. 820
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Ten miles sonth of Taylorsville a little stream, called Mill branch, enters Roane ereck from the east. Three- a
quarters of a mile above the mouth of this branch is Dougherty’s furnace, which is supplied with ore from the
Mast bank, a quarter of a mile south of it; sample 951 represents this limonite, which is compact, homogenecous,
and light-colored.

MAST.
53
Per cent.
Notallie ITon, cooe i ciiciie e viiiaceaaens 04,48
Phosphorus........ 0.768
T hosphorts ratio veveer coemeicviia i 1.410 1
! )

A low ridge extends from about 7 miles south of Taylorsville, in a southerly direction, east of Roane creek, to
Watanga river. The Mast bank is opened on this ridge. Tour miles farther south is another, called the Baker
bank., Still a mile farther on ave two, the John Dugger and the Cove banks, The latter lies 500 yarvds west of the
former, and the ore is much like that of Oarden’s bank, and is similarly associated with manganese ore. It is
possible this bank is on the northern end of the range of deposits which extends from Greasy cove, in Unicoi county,
through Doe River cove. ’

The Jolin Dugger bank is said to produece ore similar to that of the Baker bank, which is a very open honeycomb
ore, with stalactitic limonite lining the interior of many of the little pots. These banks are worked for Dugger’s
forge, on Watauga river, 4 miles above the mouth of Roane creek ; two others, the Taglor aud Road Hollow, are ¢
opened in the southern end of this ridge, near the forge. These produce honeycomb oves similar to that of the
Baker bank., Dugger’s forge had, unfortunately, not been running for over a year, so that the ores were not well |
exposed, Three samples were obtained, however, representing the ores of the Balker, Cove, and Taylor hanks.
The analyses are as follows:

BAKEW'S, ; COVE. TAYLOR'S.
|
952, 1 053, 454,
Per cent, | I'ercent. | Per eent, d
Dotallie iron .veveivaeesanen. 57.08 40, 80 6,83 | ! ’
TPhosphoritd.cceceiacsrsvanenses 0.160 0. 606 0. 950
Thosphorus yatio veeaeeseenonn. 0,278 1. 205 0. 485
Following is the complete analysis ot 952
032 052,
Per cent. Per cent.
15 1 O 3. 80 Carbon in carbonaceous matter............ 0,11
Tron, protoxide ..o weavriainieiinaianas 0,27 Hygroscopic wator veaeee oo . 0. 30 e
Iron, poroxitdo . oeeeeveriiiniiaieiieiiaaia, 81,04 Wator of composition 10, 50
D tae sramarrnanosamanor e onaanas 1,1
Alunidna - $ Q] e e eemamremmmeeaannnmsensennne]  BO.051
Mangnnese, protoxide coooieiie 0.76 JE—
11 R g 0,08 . s
) R Per cent. of insolubloe silicious matter ... 4.40
Blagnesio .ooeeievirn i 0.22 [
" H . 914
1}011, disulplu.du e remana 0. 214 SHHOM + oo eaen T 4,80
Cobalt, sulphido............. . Traco. . N
Coppor, sulphide Trace 8 T 17 AP 0. 63
’ ! Corrmrenrenenens ' DMAZHESIN v e e vammreaaacaesaerraeasansnmnnan 0.05
Carbonic acid eeeeonnaneennn. 0. 14 = -
Sulphuric aeid. ...l 0. 0L L 10 1 4. 50
Thosphovic acid . ...occveeiiiiannarennnenn, 0, 367

Shawn’s Oross-roads is on Roane ereek, 2 miles south of Taylorsville. Gentry’s monutain rises north of it, T
on the summit of which is Donnelly’s bank. This is worked for Rhea’s forge, and produces an ore very similar to
those just described. Tt is represented Ly sample 949, of which the following is the analysis:

DONNELLY'S, (

Dotalliv 10N .. cesivnraraana. N 53. 18

Plhosphorug..vuees. R 0. 201
0, 547

|
|
|
‘ Per cent,
|

Phosphorns vatio
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22 The ore bank belonging to Butler’s furnace has already Deen mentioned. It lies 24 miles northeast of
Tavlovsville, the ore cropping out in Iarge masses on the summit of & very steep, high ridge. It consists of dark-
colared resinons limonite, which incloses many small fragments of lighter color, apparvently the remains of a shale
from-whiclh the ore is dervived. It is represented by sample 947, taken at Lhe b‘mk from ore recently blasted out:

E BUTLER'S.
47,
Pey cent.
b L Meta) e IPoTl. ceui i e ie i ana 50, 74
Phospliovig......... e emeemener e 1,245
Phosphorng ratio .o caieeniiiiiiaannn. 2454

Five miles northeast of Taylorsville, in the extreme northeastern corner of Johnson county, on Laurel fork,
there are several very extensive ore-banks that have long been worked for Colonel Slimyp’s forge. They were not
in operation when visited by the writer, who saw no ore in place. Sample 948 was talien from pieces of ore formd .
seattered over the large diggings, It yields the following result on analysis:

? LAUREL FORK. ]

¢ 948,
Per cent,
MotallIe Jron. coeneen e iiianiaaenan 53,05
Thosphorng. concnien e (. 336
Phoaphorns vatio ..oovnn o oan 0. 683 ’

This concludes the Hmonites of eastern Carter and Johnson counties. The eighteen samples analyzed way be
considered to represent fairly the general character of these ores.

Shady valley.—As has already been stated, this is a slight depression lying in the aungle between the Holston
el mountain on the west and Iron mountain on the east, and separated from the valley of Stouy creek by Cross
mountain on the sonth. There are two forges in the valley, on the little stream whieh escapes through a narrow
pass around the eastern end of Cross mountain, These are supplied with orve from several banks, of which the
two largestare the Armstead Blevins and the King banks. The ore atboth of these is partly a dense, hard limonite,
of even texture, and dull buff and brown color, partly delicately honeycomb, :

At the King banlk, which lies at the foot of Holston mountain, just north of the ro oad to Bristol, manganese ore
is associated with the limonite, Blevins bank is farther cast, 6 miles west of Taylorsville. Malf a mile northwest
of the lower forge the Silver Dank has lately been opened on a deposit of manganese, with a view to shipping the
ore. The openings have not yet penetrated to any depth, and there was but little erystalline pyrolusite to be seen,
The greater part of the ore take,n out is dense amorphous binoxide, possibly massive pyrolusite, possibly psilomelane.

Sample 956, taken from 3 tons at the lower forge, represents the Blevins ore; 957 is from about 2 tons aé the.
e Silver bank; and samples 958 and 959 represent, respectively, the limonite and manganese ore of the King bank,
Samples 957 mul 959 were not analyzed. The analyses of samples 956 and 958 are—

BLEVINE, KING,

\
=
|

|

J Per cent. | Der cent.
’ Metalliciron ...ooommeinnonnen. 52, 58 56,73
I

|
|
=
|
|

Phoaphore ..ovvenniinenaan. 0.186 0. 092
MaAnganese «oeeveiiiiinieaan. 120 0.902
Phoesphorus ratio ... voa.sl 0. 354 0. 162

£ Stony creek.—The lunomte ores of Stony creek are extensively worked by the Knoxville Car-Wheel Company,
which has owned the Carter furnace for a number of years, and has Iately put up another, the Maxwell, The
writer sampled the ores used by this company at the stock-piles of the furnaces, and did not visit the ove-banks,
which are located on both sides of the valley, along northeast and sonthwest lines, about 10 miles long. The
principal ores nused in the furnaces in July, 1880, were from the Taylor, Hodge, Lips, and Ferguson banks., There
were also small stock-piles ab the Carter fummce of the Specular and Red Shear bank ores. In addition to these,
the writer sampled the ores of the Hurley, Blevins, James Duggers, Maxwell, and Cannon bauks, making eleven
samples in all.

The Taylor baunk furnishes a gravel ore, which is-obtained by washing. It is a light-brown limonite, which is
said to reduce easily, and hias long been worked. Oceasionally a larger honeycomb piece is found, but the greater
part is very fine. '
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Thae orve ol the Hoedge bank is very dark-colored limonite, concretionary and stalactitic. ]r,nlie»; on the eastorn p
side ol the valley, F miles from the new furnace. ' B

The Lips bank contains two qualities of ore—the one a brown limonite, mottled with almost black resinous
lines; the other very much like the “ore” of the Ferguson bank, which would more properly be ealled a lligh]\;
ferruginous sandstone; the matrix is limonite, but it is thickly set with rounded grains of puve white quartz. ‘

The ore from the Specular bank is very peculiar, It is essentially a limonite, but contains many little plates
of' micaceous specular ore. ’

The name Bed Shear bauk indicates the character of the ore. It is in great part, if not entirely, derived
from pyrite. Massive pyrite oceur in the centers of many nodules, and is to be recognized in the c]ixb-sh:q’)m'l
forms that stud the interior of many cavities. b

The Hurley bank has not been worked lately, and has washed so that only enough ore was found on the surlace
to give w sample, 1t is a porous limouite, not unlike that of the Hodge bank.

The Dlevins and the James Duggers banks are only recently opened and have not heen worked., Duggers is
the blaclkest limonite seen by the writer, and has the most brilliant resinous luster thronghout; it is eompact, and
some pieces look like piteh, Blevins ore is of mueh lighter color, and resembles the better quality of ore iun the
Lips bank. '

The Maxwell and the Cannon banks yield specular ores, and their deseription will be found under that Lead.

The following are the analyses of the above-described ores:

DUGGERS. HURLEY, ! BLEVINA. MAXWELL, LII'S. HODGLE, TAYLOR, ' FERGUROXN. ; BPECULAR. ' RED RHEAL.'

, a7, il 072

962, a63. 004 965. 966. 967. | oG8, 969,

Der cend. Per cent. DPer cent. Percent. | Percent. | Percent. | Per cent. Fer cent. . Der cent. i Per cent. | Pereent,

MSoetallie ivon ceeveraneaaa .. 5 24 63, 96 49. 88 59,19 50, 09 34.28 40,73 l 42,97 l 53.96 85. 67 ‘ 6. 84
Phospliorus. ..o . L7117 0. 158 1. 505 0. 019 1025 0.074 {1, 036 l 0. 280 1 0.438 | 06,138 o, 22
PRosphoris i ..o oeen o 3, 287 0. 284 3. 198 0.32 2,046 0.213 0,113 \ 0. 652 i 0. 626 ‘ 0. 259 | o 0id
e following are the complete analyses of samples 967, 968, and 970:
907. 968, 970, ‘] h 967. l 968, \ 970,
__________ [ S _ | |

Per eent, | Percent. Per cent. i+ Per cent. l Per cent, ‘ Per cent.
11 S T TR T 3,18 13. 68 12,04 Phosphorie acid ..o oooinvinnaaes e 0. 166 | 0. ]'{_:il | 8 TlT:;
Trom, Protoxide veeeee e [ PR 0.43 0,87 Carbon in earhonaceons matter............. 0, 04 ,‘ 0. 0: 1] i (')‘;
Trom, peroxide oo ierieoeanicen s 48, 05 70.48 76. 04 Hygroscopic water ......oo.an L1 1,48 0. 36
B TS T R 2,48 4. 50 2,46 Water of composition..oeeeieeeesianienes 1 ’TW&‘I | X
Mannese, protoxide coooiera it 2.72 1.08 0.14

O o oe e eemavnsnmernee seneammnnns | 100,177 |

Manganese, dioxido. oo iiaiennaa 12,29

Lime oo 2. TremesssmrosrmmssermvnInet 0.50 Per cent. of ingolnble silicions matter ... ‘
b 1T 7 L 0.17 s
Tron, disnIphide oo ononaciiii i ceees 0. 041 STTIO emrss e eeesamemsseeenn emeneees 8.8 | l
Nickel, snlphide. P 0.18 ATHIRE Y o vemeesmerenomemmmne s e mmmemrees 0.22 , 0. "’1 i 061 €
Cobalt, Sulplilde oo e cvmeimiaccaaciicnenn Trace. LAIID womoes e e moee i en e aemneneenns 0.90 0.1 faeae

' " e ° { { -y
Copper, slphido cooven i PPRCE,  |eavacnsnnnns SO 1’ MAEUESIA «enmmeeensesesmnnnnnnss oo sannes ‘ 0. 04 | 0. 08 1 0. 07

Tt e el I g 0.06 —

(arlionio B -ocnreressome e i ooz 0.02 ‘ POtAl seeccsemnrersnenossonsnnasanenns l 3.06 14.81 \ 12,72
Sulplinrie acid. oo aeain et | 0,02 0,02 02 £1) IR ‘ v |

SULLIVAN CQUNTY.

. X - : ‘ ] ther
Pwo samples were obtained in this county ; one from the Croclkett bank, 7 miles southeast of Bristol, the o
from the Sharp’s bank, a mile farther north. ) o
: e i ‘ \sar approach {1 rindward on
At the Urockett bank, where 200 tons of limonite lie piled up, 1t was necessary tO{ﬁlDDl?’“@h 1‘;(2“%“(1?‘1‘{& .
£ ; A [ " . 8 nite is P (2
account of the sulphur contained in the ore, which was un.delgo.mg slow oxidagion. This limo
charaeter as that now mined in Blount and Hambloen counties ; 1_1ke th i e
red ¢lay. The opening is on a low monnd, and but a small portion has_ )een,( u,__,1 \ I\ ¢ imeluding pure pyrite:
The following is the analysis of the sample taken from the stock-pile referred 10, Nt 1 e DRI

e e T

H \
| CROCKETT. |

| oss

l et |

! | o

l " l Per cent. ]\

| MOtRIE 0T e eeee e | 5(.}. 338 |
PhospliOTUS ceasnrenerernamsees O. T |
TN RPPPPSTERPEEEESS S 0. po {
Phosphorts Tatio coeemecnearsarnamarsone i

e e

at it is in the form of nodules contained in £
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21 The ore of the Sharp bank is different from any other seen in East Teunessee, It has the appearance of a very
compact micaceous specular ore, and is in part composed of that variety, but the greater portion is magnetite. This
ore is said to le in an irregular vein from a few inches to 7 feet thick ; hand-specimens contain little veius of caleite,
It is many years since the hank has been worked, and it has been so often visited that every piece of ore left on the
surface has been carried off.

Mr., Thomas Cowan, of Holston Valley post-office, pointed out to the writer a steep ascent, called Gray’s hill,
a mile south of the bank, on the road to Bashong’s furnace, where this ore was formerly used. Overloaded teams
frequently threw off lumps of ore on this hill, and with Mr. Cowan’s aid a sufficient amount for a sample was here
dug out of the clay beds on either side of the road. The following is the analysis of this sample; it does not
B represent an average of the ove, but it is the best sample that could be obtained under the civenmstances:

BIIARP'S. || \ BHARP'B,
—l ‘
960. [ [ 060.
- |
Per cont. || } Per eont.

Sulphur ...... 0. 163 ] Sulphurie acid......... ‘ 0, 06

Phosphorus....... 0,038 | Phosphorie neid 0. 087
] Tron, metallie coevee i icnrvesnmaaecnnccnnna- 56,47 j Carbon in earbonaceous mattor ...oo..o.... 0,01
[\ . e | Mygroscopic Waler ... oovveuiiniianiias. 0,48

153 1 e 6. 09 & Water of composition vueveceeen i, 1. 06

Tvom, protoxide . 9.70 s
Total cevenr i 09, 117

Iron, peroxido .. o.72 | o 100 11::
A 11 1Y P PR 0. 88

Iuniind X . l Per cent. of insolublo silicious mutter ..... 0.47
Manguneso, protoxide. coaeniaicrariennaoas 0.15 T
8 S 4.73

e - D SHCR e eemerereet e eeeiee e eeaneaaas 6.0
DS HE L T R R 202§ .

. N . AN e i icece e e 0.38
Tron, disulphide 0,200 Maenosia Trace
Nickel, SUIPhIdo cov e ccrioaraerraereeans Trace, ‘; AGUORHL e srreome covimiem e e race
Covbonie aeddueiin i 497 N 6.47

d SPECULAR ORES.

On page 452 of the Geology of Tennessec Professor Safford mentions, under the heading ¢ Hard Solid ore”,
three localities, the Canunon, the Crockett, and the Sharp’s banks., The two latter have already been deseribed
under Sullivan county; as there stated, the ore of the Crockett bank is a limonite derived from pyrite; that of
the Sharp’s bank is a.magnetic specular ore. The lead of the Bharp’s ore passes near the Crockett bank, and
surface fragments of each may be found in that neighborhood.

The Cannon baunk is the only opening of any extent on a very dense, hard specular ore, of steel-blue color

“that has been found in several loealities from Mc¢Minu county to Virginia. It is on the western side of Stony creelk,
5 miles above its mouth, in Carter county. No work having been done there for many years, no ore counld be seen
e in place. DProfessor Safford says in regard to it: “The ore occurs here in a regular and solid bed, It rests ona
thin stratnm of conglomerate of pea-like quartz pebbles, while above and below the rocks are sandy slate or shale,
all having a gentle dip?. The sample of this ore was obtained about a gnarter of a mile west of the old diggings
in a fleld where there were numerons surface fragnents.

- Six miles northeast of the Cannon bank, on the west side of Stony Creek valley, is the test-pit known as the
Mazwell bank, from which ore entirely like that of the Oanunon bank has becen dug.

Two miles farther northeast, in the same line of strike as the Cannon and Maxwell banks, similar blue
specular ore was obtained on the summit of Crass mountein. ILnough ore was found on the surface to furnish
a sample, the pits appear to have been very shallow, and there is no reason to suppose that the ore has been
exhausted.
£ In Greene county the writer observed a more silicious, but otherwise similar, ore among the pebbles in the
road which leads east from Greenville just after erossing the Nolichueky river, and several miles farther on, on the
way to the Greene Ridge ore-baulks, his negro guide poitited out an old pit in which a very sandy specular ore had
once been dug for Camp Creek forge. ‘

In McMinn county this-specular ore was found in two localities, neither of which has ever been worked for the
wanufacture of iron. The first is the Stone Dye bank, so named beeause the ore has from time to time been used
for dyeing purposes. The sample was obtained in a little gully on the edge of a fleld, 7§ miles east of Athens, on
the land of Mr. B. F. Brock, The lead of ore extends northeastward to the property of Mr. Bazzell Thomas and
Mr. Robert Cochran, The other*locality is 3 miles south of Atheus, on the property of Sheriff William Bwrlke; the
largest pieces of this ore seen by the writer were found here, one fragment found close to a very large spring having
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a-thickness of 9 inches. The very deep gullies in this vieinity all contain more or less of this ore in little washed a2
pieces. Above the spring referred to, whicl: is on the land rented Ly Mr. Curtis from Sheriff Burke, are large
outerops of limestone or dolomite.

The following are the analyses of the samples taken from these banks in the order they have been described:

MCMINN COUNTY. [
O . CBDSS e
CANNON. MAXWELL. BOUNTAIN. |
" Stone Dye. Burke's. \
[} , e
072, 085, 935, 976, J b
Per cent. Per cent. Por cent. Per cent. Per cenl. '
Matallic fron .ooovvvennannenn. 63,84 59,10 58,15 G5, 36 6G2. 49
Phosphorus .....ceeeiiiien 0.022 0.019 0.015 0. 024 0. 044
Thosphorus ratio .c.oeveevenns. 0. 034 {, 032 0. 026 0. 037 0.070
1

It remnains to mention a very differeunt deposit of specular ore, which has recently been discovered near the head
of Wolf creek, in Cocke county. It lies among the metamorphie rocks, 7 miles south of the present terminus of the
railroad that branches off at Morristown from the Iast Tennessee, Virginia and Georgia railvoad.

Major W. I Smith, of Newport, has had the bed uncovered on his own property; it strikes northeast and ¢
southwest, and dips about 450 soatheast; the entive thickness seen was 5 feet; of this 3 feet consists of Dlue
specular ore containing some pink feldspar. In the lower 2 feet the feldspar predominates to such a degree as to
vender it too lean for an iron ove. Sample 9id represents the upper 3 feet of this ore, taken by chipping across
that portion of the bed.

The following is the analysis:

‘ 914,
Per cent.
MOtallE 100 ©ovveeeeneeeeaenneevenenanes 45.68 d
Phosplioras. . 0.616
Sulphur.......... .. 0,300
Plhosphorus ratio . ...:. meremiaveennan 0. 035 ]
Following 1s the complete analysis:
014, 914,
Per cend. Per cent.
21 e 26, 70 Hygroseopic WaleT. oooooivi oo ionnin . 0,12
Eron protoxide..oereemneeiiiairaine s 0. 96 Water of composition ...l 0, 61
Iron, 1.)1:1'0_(1&10 ............................. G3, 68 UL oo se e 100,078
PN T TR 170 017 S MR B, 06 - ¢
TG e 0.18 PTer cent. of insoluble silicions matter ‘
MLENOSIR L st cmame s emeee e enmvaeemran cmme e 0. 06 ‘ b o U
:l(f"’l’"':lf”““’m‘m """""""""""""" (]) ;:}) ‘} SALEI « e v e e e ean e e e e e e aans 26, 50
UMD oo e s e ! 0o AT - e eeer i craciet s 3.07
ST g 017 L
Carbonie seid 0,04 J TAMO o i 0,18
Sulnhart ] 0' o1 POLASBA. cavrnnnanan et e iaaeaens 1,80
wiphnrle aeld L ‘ T3 P 0.17
Thosphorvie acid . caoienriaraainn 0. 036 ]
Carbon in c.ubon.lceous mnttm 0.03 { B 32,71
DYESTONE ORES. ‘ f

TFor the principal facts as to the dyestone or fossil oves of Tast Tennessee see the report of Mr. William M.
Chauvenet. This report includes only the description of the beds seen in Scotf, Campbell, and Auderson ‘connties,
and of the peculiar deposit known as the IIll banlk, in McdMinn county. Alsnnp]e taken trom Knox county has
been added.
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a  The following map, copied from a report of J. B, Killibrew on the ¢ Mineral and Agricultural Resourees of the
portion of Tennessee along the Cinciinati Southern and I'gnoxville and Ohio railroads”, shows the relations of the
different beds sampled in Campbell, Scott, and Anderson ¢ounties:
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The prineipal range of fossil ore, whieh lies along the eastern side of Waldeun's ridge, is interrapted in northern a
Auderson county. It has been opened, however, on Clear brauck, 24 miles southeast of Coal Creek station of the
Kunoxville and Obio railroad, where it Las a total thickness of 2§ feet, of which the Iower 1 foot is hard ore, the
upper 14 feet is soft ore. T

The same ore, lying in a parallel range, has been opened in Lone mouniain, half a mile from Clinton, on the
cast side of Clineh river; here it has a thickness of 1 foot, and the bed is separated into ftwo plates by a layer
ol shale 1 inch thick.

What is probably n continuation of the range seen on Clear branch has been quite extensively worked S miles
northeast of Caryville, south of Big Ureek gap. Sharp’s forge stood on Big creek; the ore was mined for it along
a distance of 300 yards in a straight line to a depth of 10 to 20 feet; it dips 80° toward the northwest, and is said b
to have hiad a wniform thickness of 3 feet.

Samples of ore were obtained {from these three deposits from ove in place; the analyses are as follows:

LOSE ¢ oo | ceRAR
Mouxraly, | O CREER. | el
500, 05, 906,

! - Per cent, | Per cent. | Per cent.
Metallic iron .oov.iiaiiiiiian. 30. 08 41,91 51. 80 "

Plhosphorus,....... . 0. 522 0, 559 0. 696 [\
Thosphorus ratio 1,336 1095 1341

It will be noticed that the soft ove from Clear branch, although in the specimen much lighter than the move
compact ores from the other localities, is really much richer in iron, This agrees with observations of Mr. Chanvenet
elsewhere, . ‘

The fossil ores of itk Fork valley, which lie northwest of Big creek, last described, do not belong to any of the
regular ranges; they have been Lrought to the surface by a -great faulf, which is described by Professor J. P,
Liesley in an unpublished report, quoted in the pamphlet of Mr. Killibrew, already referred to.

The road from Caryville, after passing Morrowville, which is a single house and barn, generally known as
Y Buckeye tavern”, crosses i ridge of Jellico mountain and descends rapidly into Blk Fork valley. At the foot of ¢
the descent is a small area of meadow-land and o liouse, which formerly belonged to the widow David. A short
distance beyond the road crosses « little creek, just north of which, 50 feet west of the road, is a terrace, thoe face
of which is a plate of fossil ore. This bed dips about 656 toward the southeast. Another parallel plate, 16 feet
below the preceding, formns the face of a portion of the terrace immediately adjacent.

With the aid of Mr., Lewis Stanfield, the writer obtained the following section (Fig. 136) by stripping off the
goil which concealed portions of the bed.

Three miles farther north is the property of Mr. Stanfield, on which the outerops of fomr beds of ore may be
seen. Lt is 160 paces from the outerop of the upper bed to that of the lowest; the two intermediate ones crop out
close together, 40 paces northwest of the uppermost; probably these are the continnation of the widow David’s ¢ Big
bed ™, just described.  Another outerop of what is probably the upper plate of the same bed was seen a quarter of ¢
@ mile south of Mr. Stanfield’s, just where the road makes a sharp descent by a house. The following section (IFig.
137) shows the relations of these ores just north of Mr. Stanfield’s:

Samples of these ores were taken at the widow David’s big bed, from the upper plate (904); at the outerop by
the steep hill, one-fourth mile south of Stanfield’s (902); frow the outerop of the uppermost bed, northeast of
Stanfleld’s (901); and from surface pieces of the lowest bed, west of Stantield’s (903),

The following are the analyses:

: | !
’ | UPPERMOST MIDDLE LOWESYT | WIDOW

{ o wmep. . nEn. nEn. | pAvIDs,
o o e e ]
901 1 Db 908, 004 .
| . - 4
i j i
1 Percent. | Dereent.  DPereent. :r Per cent.
Motallicirvon. .. [ 45.12 | 41,81 | 50.13 | 33.90
PLOSPIOTUS . wsavnrne-o. I o720 % 0.735 |  0.800 |  0.395
Plosphorus ratio ...oooininanes L 1624 l 1. 757 ‘i 1,793 i 1.168

In the region 7 to 8 miles cast of Athens, in MeMinn county, where limonites and dense specular ores oceur
on Chestuut ridge, close together, is still another peculiar deposit, a dyestone or fossil ore belonging to the Lower
Silurian. It does not differ in general character from the typical fossil ore of the Upper Silurian, heing composed
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like that, partly of odlitic grains, partly of fossils, The principal outerop is on a low ridge just cast of the Federal
road, on the property of Mr, Basil Thomas. Surface fragments extend about three-quarters of a mile northeast

a SECTION OF WIDOW DAVIDS
BIG BED.

Ir. 136,
¢ and southwest, and a similar bed ig said to oceur 2 miles northeast of this one. The strata appear to dip 30° to
400 to the southeast. It was stated that the ore had been penetrated to a depth of 40 feet.

. SECTION IN ELK FORK VALLEY.

e

\ TR |

d a 13 a2 38 9 60
Scale of Paces.

2. Shale.
2, Fossil Ore,
3 Sardstone,
Fia, 137,

The bauk is known as the Hill bank., The following i the analysis of the sample taken from the outcrop:

HILL',
€ 978,
Per cent.
Aotalliciron...coeveveannn Fedttavmeenesitans 51,42
PhOSPHOTI . ee i e i cve et e 0. 822
Phosphoras vatho . vvsvviioiiniiemieinnes 1. hag

One of the eastern outliers of the dyestone ores has been opencd and worked about 8 miles northeast of
Knoxville, Knox county, near theroad to Strawberry Plains. A furnace cvected here just before the war has never -
been put in blast, _

Sample 409 was taken frowm a small opening from which ore, shipped for trial, had been dug, The thickness
£ of the bed could not be definitely measured, but it isnot less than 5 feet.

TETERS AND
MOWRY,

499,

Per cent,
Metallio iron v reiieinescnenssciamann camaes 49. 89
PhosphoriS.ccase veriancriiiniiiciiaes 1,652
Phosphorns ratio ..o veiiinirnemrennnnnn 3. 311
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NOTES ON THE SAMPLES OF 1RON ORE COLLECTED IN TENNESSEE.

By W. M. CBAUVENRET.

'1‘_11{* ores deseribed in thig report include those of James, Bradley, Hamilton, Meigs, Rhea, and Roane §
tounties, in castern Tennessee, and the deposits of limonite throughout the western region. ’ ’ L ’
A deseription of the ores of the eastern jron region is in the report of Mr. Bailey Willis, )
The tussil oves of the astern Tennessee-valley occnr in the Clinton group of the Upper Silurian, and belong

to the great Dyestoue range, of which those found
wlomg Walden’s ridge and on the banks of the Ten-
nessee river are o type

The Timonites of the western region ocenr, accord-
ing o D, J, ML Sattord (Geology of Tennessee, p. 350,
§411Y, in thoe ruins of the silicions group, and are ¢
restttered over the whole area ineluded in the western
Iighland s,

Tl fossil ores of eastern Tennessee ocear in o
number of distinet ranges, which cover a wide area,
sl present many complications in geological straet-
ure,

Thye main range, known as the Mountain range,
Fa Rt ] [=hab]

extends along the east tlank of Waldew's ridge, an
outlior of the Cumberland table-land, and can be
tracel admost continuously throughout the state d
from Lookont mountain in the south to Oumberland
Gap at the Virginia line,  The ore-ridges in the Ten-
nessee villey arve often dupleated.

The ore from the southern portion of the ranges
ix similar to that found on the main Alabama range
deseribed elsewhere, of which these are but continua-
tions, It shows well-defined fossil forms, and cleaves
veadily into thin slabs,

Continuing northward, the ore becomes more
wiititic in nature, showing in many cases only occa- €
sionil fossily, or, where the fossils are still thickly
seattered, in the place of fossil shells are found im-
pressions of corals and erinoid buttons. The accom-
panying map (Fig. 139) gliows the principal ranges of
fossil ore:

In James county, continning north into Bradley,
past of Ooltewal, the ore has been opened in two par-
allel ridges, which here trend north and south, known
as White Oak mountain and Hinel’s ridge.

T, 140 shows a section taken ab Ragow's mine, £

3 miles southeast of Qoltewah, A gmall pit had here

been sunk upon the ore, exposing the Led, which here dips southeast at
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g -ge niles.

Fia,

rariety, and an averago sample taken from the three seams gives, upon analysis:

273,
Per cent.
Motlalleiron. . coceosrremnarenonvoncue 47.90
Thosphorag...ooees 0.128
0. 267

Phosplorus ratio

= e Runges.

139.

an angle of 300, The ore is a compach
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This opening is on the White Oak Mountain ridge, and a second opening upon the same is found at Green’s a
mine on the crown of the ridge south of Ooltewal gap, throngh which the railroad passes. A peculiar form of
fossil ore, known as gravel ore, is here found in the clay above the ore-bed. The individual gravel stones are here
seattered through the surface clay, most thickly at a depth of 3 feet, and
have all the appearance of water-worn pebbles.

Two samples were liere taken, which offer a comparison between this
surface-ore and that from the defiued bed below, A second sample of the

. gravel ore was taken from a larger quantity on the stock-pile at South
Pittsbargh., The following are the analyses:

b

70, 277, 272,

Per cent. | Percent. | Der cent.
Metalliedron .oocvmeenniaaan, 50, 60 08, 03 55, 30

PhOSPROTHS ¢ eraaeccaincrannas 0. 153 0. 056 0. 018
Phosphiorus ¥atlo . vee e eenn .. 0,302 0.005° 0.105

- No, 276 is from the main bed at the mine. No. 277 is gravel ore
sampled at the mine from a pile of 20 tons, taken by breaking thepelbbles.
No. 872 is gravel ore
from the same bed sam-
pled at South Pitts- e
burgh by selecting small
unbroken pebbles.
North of - 'Wolf’s
switch, in Bradley coun-
ty, the ore has been
opened at several points
on White Ouk mouauntain
and Hinel’s ridge. The
Smith mine, on White d e ‘ & Gy -
Oak mountain, 13 miles PLG 140.———5100’“()11 ,:\..F.,.IL,MJONS MINE, TEN-
northwest  of Wolf%s RS
switeh, and Hinek’s mine, 1 mile from the switch on Hinel’s ridge,
were the principal working mines. The following are the analyses
+ of the samples taken : .

1, flay and slate,
2. Fossil ore,
3. State.

4, Tossil ore.
4. Fosstl ore.

2, 275,

Der cent, | Der cend,

DLEEALLIG IEOR. cavvnamennananaal 44,88 51,45 €
Phospliori8ae e reraacevrnnne 0.127 0. 214
Phosphorus ratlo ...... PrI 0, 283 0, 304

No. 274 is from Smitl’s mine, on White Oak mountain. No.
275 is from Minel’s mine, on Hinch’s ridge.

This district is known as the Western Ocoll and Hiwassee
district. Many farmers ave digging ore in this neighborhood and
hauling it in small lots to the various switches along the railroad,
where it is sold to ore contractors at different prices. New pits
were heing opened daily, and no systematic mining was anywhere
pursued. The ores sampled were therefore in all cases drawn £
from near the surface, and were obtained by stripping along the
outcrops, no opportunity being anywhere offered for sampling deep
upon the beds,

In Hamilton county, opposite Chattanooga, the fossil ore is Leing mined on a small scale. Tig. 141 shows &
section on the property of Olift and Sawyers, where the bed wuas exposed by a small test-pit sunlk upon the outcrop.

The ore in these fonr seams is mueh decomposed, and crumbles to a fine powder in the liand.

The section shown in Fig. 141 was again exposed 100 foeb below on the opposite side of the guleh, Here a
tunnel had been run 10 feet upon the outerop, the ore running quite soft to this depth; beyond this point it is hard
and compact, and changes rapidly to a ferruginous limestone, the only soft portion lying near the top of the upper

VOL XV—r-o»23

2.2.3.4. Fossil are.
a.a.aa Slote,

F1a. 141.—8eerioN AT THE COXER MINE, TENNESSEE.
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a bed. Two samples were here taken to illustrate the difference between the hard and the soft ore. The analyses
were as follows:

278, 270,

Per cent. | Per cent.

Motallic Irom -cvvvevuarenvannn, aL77 64, 76
Phosphoris.cueeseeeseeemerenas 0. 480 0,753
Phospliorus ratlo cceunvon..., 1. 364 1,375

No. 279 i the soft weathered ore from the exposed face of the outerop (Fig, 141). No. 278 is the hard calcareous
B ore from the head of the tunnel 10 feet upon the outerop at the lower opening, The mine is known as Coker’s mine.

The Dyestone ridges, bearing the bed of fossil ore, are found outeropping both east and west of Lookout
mountain, which rests in a synclinal trough. The beds outcropping east of the mountain have been opened in
several places from 1 to 3 miles south of Chattanooga. These openings are shallow pits, from 10 to 20 feet deep,
extending with the strike, The thickness of the beds, which are here much distorted, varies from 14 to 18 inches..
The ore is quite soft and porous, and the seams are but poorly exposed, The analyses of two samples here taken
show—

280, ‘ 281 7

< Per cend, | Per cent,
Metallio fron covivereimninnnnn. 47,00 48.78
Phosphiorus covvveeresneninanns 0. 248 0,195
Phosphorus ratio . ..coooiaens 0. 527 0. 359

No, 280 is from a small pit 1} mile south of Chattanooga. No. 281 is from the same lead one-guarter of a mile
farther north. The pit is leased by S. B. Lowe.

Ascending the Tennessee river, the fossil ore is found on both sides of the stream in Rhea and Meigs counties.

Six miles above Pin Hook landing, and 7 miles northeast of Rhea Springs, in Rhea county, the ore has been
largely opened at the Iron .Hill mine, half a mile from the river. The ore bed here averages 5 feet in thickness,

d
c N
prd
‘1. Hard ore. )
2. Slate, R\Q,i%; 3
3. Soft ore. N X
/ R
a.a.a.Slate., N \(\‘\\i\\..\g
{ % X = \z \‘b‘\\\‘\’&
- X ~ R/ X
£l = N
PLAN, .
¥ie, 142,—~Pran or ThHE IrON Hill MINE, TENNESSEE. Fic. 143.—SRCTION AT END OIF MAIN ENTRY,

IroN HILL MINE, TENNESSUL.

and is opened by an entry run with the strike at water-level, which is here 490 feet below the outcrop, measured
on the dip. TFrom this main entry stopes are run at right-angles, at intervals of 30 feet, ascending with the dip
of the ore-bed. The bed outerops on-the top of a hillside facing northwest, and dips southeast at an angle of 40°.
The ore above water-level, including all of that portion worked, is a soft open-grained variety, distinetly odlitic
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in appearance, but showing, also, frequent fossils, cleaving readily into thin slabs, and showing fine spots of a

yellow ocher when so cleft. Below water-level the ore becomes much densgr, has a much more metallic luster,
and no longer cleaves readily into slabs. Hill and Tarwater are the lessees of the mine.
Samples from different parts of the mine are ropresented in the following analyses:

203, l 204, 205,

Per cent, I Peyeent, | Per cents

Metalliciron..cooveceaiiinnnn.. 41,77 50.13 GL. 71
PLOSPLOTUS. . cvvvnrrnenrancna. 0. 700 0.780 0. 500 )
Phosphorus ratto .ocovoenaaee.. 1. 834 1. 550 0,979 b

No. 293 is from the upper 1-foot seam at the top of the main entry near the northeast end, and is the hard ore
above mentioned. No. 294 is from the 4-foot seam, taken across the whole end of main entry directly below 293,
from whieh it is separated by a thin slate seam. No. 295 is an average sample of the mine above water-level,
taken at different levels on the dip, at a, a, a (Fig. 142).

Fig. 143 shows a section at the end of the main entry marked I3 (Fig. 142).

Sample 295 shows, nupon full analysis, the following results:

295. 206,
[
Per cent. Per cent.
Sulphur ......... femesiassissananrasranaas 0. 100 Curbon in carbonacenus matter.......c.... 0.01
Phosphortia. .. ouiiiainiinensrrmaararnesnas 0. 6508 Hygroscople water .ocveeenrnnn. 0.77
Trom, metallio .vuersrenenermniiceenninnnns 51,71 Whater of composition...... Grearrsvernnnn, 2,04
BHLON 1 nreneeeeeevenmescmnneneermmneseeenas 10, 88 Tt meerseens rrnessreeaseseneoens 0. 088
Tron, ProtoXide caceinienecs cnaamairanansan, 0,60
Iron, peroxide ... cavan demeeens 7o, 08 Por cent. of insclubls silicious matter...... 18,18
P-S Ui 111 1L NP . 8, 80 D
'O i )
MANFARCE, PIOTOXIAS. oo coevar s O O et et v eee e een e eeeeeeeanenes 10.88
B U A 2,26
Aluminn 1,88
MAZNEBIH v rrevaveenrairvsvnnancrannsnenns 0.73 Limo ) 0.15
Tron, Aisulphide «vvcmernecereemnnnserenenas 0. 205 Ma m;;i'": """"""""""""""""" 0' o a
CAEDOTIC DO ewevereeeesennessvanenseesns 0.07 BROBHL rosreeutrerrvemr st v : .
Phosphoric acid «eovvavivennreencnans reuwee 1. 158 5] 13,16

Directly across the Tennessee river from Iron hill, in Meigs county, the ore has been largely worked at Kendrick's
mine. The analysis of this ore, from an average sample taken on the stock-piles of the Roane Iron Company, at
Chattanooga, is as follows:

282,
Der cent,
Motallie Irom «evevrveeimn it ieivainaeinneas 61,08
PROBPIUTUB . aecrvemininemesnsnmraranssenn 0, 845
Phosphorns ratio ..ovveemceee ciiiiinarines 0. 608 €

Still ascending the river the ore'is found on the south end of Half-Moon island, where it was once dug for old
Eagle furnace. These diggings are now abandoned.

At Brown's mine, in Roane county, 4 miles above Rockwood landing, on the left banlk of the river, the ore-beds
are found at two horizons, and are opéned by irregular trenches, extending along the outerops, which are abandoned
as soon as the soft surface-ore has been stripped, and a depth of 10 or 15 feet renders timbering necessary. Two
samples were here falen, showing, upon analyses—

201, 299, }
_ | 'y
: . Fer gent. | Per cent,
. Metallic iron ...vovevininnns 6275 48, 06
' Phosplloris .« vovaanrersn saanee 0,253 0.072
Phosphorus ratio . oevvannan. . 0.480 - 0,148

The ore shown in sample 292 is a flaky, dense ore, showing sipns of great pressure in its many smooth, slicken-
side surfaces, fracturing easily in two directions at right-angles. It comes from the bed highest in the series ab
this point, and was taken from a small pile of 3 tons. No. 291 is frown the main 4-foot bed, and was taken along 50
feet at two points 75 yards apart in the lowest part of the diggings. This sample represents ore from 10 feet upon
the bed. ' ~
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a  Onemile from the south bank of the Tennessee river, and 5 miles above Kingston, the fossil ore outerops largely
on the southeast faces of the ridges, %hich here rise prominently. On the property of Mr. B. F. Welcker the ore
is exposed in two beds—an upper 4-foot bed of sott ore, showing the effect of weathering, and a second bed, 2§ feet
thick, of harder ore, immediately underlying this. Samples were taken from both of these beds at a point about
30 feet from the original outerop—the beds having been stripped to this depth—and from 3 to 6 feet below the surface
of the hill, which here conformed to the lay of the beds. These samples yielded, upon analyses—

280, 200.

Per cent. | Per cent.

b Motallic fron ooveieiiaennnanns 44,02 49, 26
' Phosphorig.eescasercsesniennns 0. 387 0. 426
Phospliorus ratio .ocvveevanso-n 0,870 0. 865

No. 289 is from the upper bed. No, 290 is from the lower, harder bed. J. D. Roberts is working this mine,

A tram-road was in progress from this.outerop to the river, and preparations were being made for shipping
the ore to Rockwood furnaces.

The ores mined for the Roekwood furnaces in Roane county are from the mountain-range of fossil ores above
described. The ore-beds north and south of the furmaces onterops in the erown of & number of ow hills 1ying along
c the east front of Walden's ridge, and forming what is known as Shin-
Done ridge. The bed, averaging nearly 4 feet in thickness, is highly
inclined toward the mountain, aud is much faulted and broken.

Two and a half miles northeast of Rockwooll the bed lies horizontal
for some distance, and is 5 feet in thickness, presenting many irregn-
larities before it regains its upright position, sometimes inclining to
e e R T e i e the east and sbmetimes to the west as it continues southward. Fig,

o e —— —e S G B . ] . 3
SN R 144 shows a section taken at the horizontal portion of the bed.
P e g T cly Continuning southward from this point along the outerop, the ore
o~ °-—‘°-O~——;=>-~; el e has been worked in many places by stripping along the exposed face.

d On Iwy hill, one of the Shinbone series, the ore-bed was much
contorted, forming “spreads” and folds. The ore presents many
varieties, from soft, porous, fowilii’uous, to hard, ealcareous, and com-
pact, sometimes becoming micaceous and hzwmg a greasy feel. In -
places it has a steely luster and shows slicken-sided, concave plates
that fracture at right-angles readily. The ore-bed is overlain by shale
and andertain by a thin seam of highly ferruginous limestone, which is
in places wanting; beneath this is shale again. Many almond-shaped
coucretions, both of the underlying limestone and the accompanying

I, .S'im'le,

2, Soft fossit ore. shales, are completely incrusted with & bright film of ore of a steely
3. Harder fossil ore. ‘ e luster, and are easily mistaken for ore-lumps until fractured. At
4 Slate. many places along the outerop specimens of limonite are found in
‘;:?;’;io"" close contact \'vit.h the fossil ore,.often fo'rming‘st'alnctites and hollow
FiG, 144,—SROTION AT DIATT'S MINE, 2 MILDS pots. These limonites are neverin qtmutlt';y sufficiently large to }'ellclfsr
NORTIIEAST OF ROCKWO0OD, TENNESSEE, them valuable at the furnaces, and are evidently due to alterations in

the fossil red hematite. .

The following analyses represent the ores now in use at the furnace:

287 288.

Der cent. | Per cent.

Metallic iron «oeeecveevaeaanns 63,30 66, 40
Phosphorns.ueeuweeeas [ 0. 020 0. 749
Phosphorus ratio c..ooovaeueoes 1,728 1,852 R

~ No. 287 is from the section shown in Fig. 144, 24 miles northeast of Rockwood, on Mr. Piatt’s land, and comes
from the whole face thers exposed. No. 288 is from the crown of 1vy hill, on Mr. Piatt’s land, 13 mile northeast of
Rockwood, taken from 50 tons of freshly-mined ore.
In the northern part of Roane county the ore-beds of the mountain range are three or more in number, aud
spread over au area £ miles in width. The ores in this vicinity have been opened for Oalkdale furnace, whlch
however, made but a short blast,
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On the property of Mr. Solomon, 4 miles south of the narrow-gauge railroad to Oakdale, a vertical bed of ore a

* vy s 1 . R 1 a 10l
13‘0.\130%30(1, fm_m 12 ?0‘ 15 inches thick. A short trench has here been run along the outerop. The ore is a soft
micaeecons variety, giving, upon analysis—

281, ‘;} "':
b s R | S T e e TR TR T TS T e R e —t
\
Per cent, \
BLOLATHE iU eecar vaenmm s nracrsanpocanns 46, 84 \\ MONTGOMERY
i TP THORPIOTUS werevnrnmrnesvorsesineannnrass. 1. 040 S \ ” \\ X
1‘ I hosphorus ratio ... 0. 300 L V) Lg?‘b \]’oplar "“‘t ksville.
‘ ! et e ‘ . - .,.‘.,, SO F R ST EWART ‘-'\.,\ \ % //
[Talf a mile southeast of the furnace was sunk a b ‘ \ A APl o
\ N7

shaft GO feat deep upon the vertical bed of ove, which
is heve exposed on the hillside near the top of the shaft
15 inches {hick, This is known as the “front vein? i

and contains a soft micaceous variety of fossil ore. i HOUSTON i %9 —
The shinfe was inaceessible, but a sample was taken g urnerlaay]
from the steck-pile left at the furnace of ore from the
preatest depthreached, which was 60 feet, and a second
sumple from the outerop ab the surface wheve the ore
was hoing freshly opened, These samples offer ¢
another illustration of the difference between the sur-
faee ore and that from lower levels upon the bed, giv-
ing, upon analysis—

\ 1 W\
—

)
¢ DICKSON 4
_ L SOTT,

1
UMPHREYS. | {4 dwiriey F.
W
.

VN

286, 285,

Der cent, | DPor cent.
b5 T SR LS (1) | 7. 08 46,84
TP IOAPROTUA re et vnmenraraanas 0,705 0.140
TLroaphorus ratio covveiiiveene, 1. 904 0. 302

N o. 286 is ore from the bottom of the shaft, No. d
U875 is from the same bed taken at the surface. ,
Many farmers are engaged in digging ore from \  Lindens
Oakdale, as no systematic development of the beds is !

attempted. By v

The accompanying map (Fig, 145) of the western ) D Codlar Grofe
iron region shows thoe loeation of the ore-banks visited. e ==~ - o

The limonites of this region oceur in & well-defined -
helt, about 50 miles wide, beginning in northern
Alabama and extending into Ientuecky. The ores e |
oceur in clay, associated with more or less decomposed N o (BWayneF |
czl‘uu‘b in angular fragments, water-worn pebbles, and Waynee‘boraughr !

4 ™ e e e

AN T , r

it

is mined in open cuts, the masses being followed in the ‘
direction promising the best immediato results. At e L e e L
present it is a region of fallen mines and abandoned

)
oceasional lumps of coarse sandstone, The defined E i Zeawrengeburgh.
deposits of ore, known as ore-banks, oceur at greater { | oz
or lass intervals over the entire region, though loosely- | | aqens.
seattered lumps of surface limonite may e dug from E :
almost overy hillside. Throughout the region the ore | WAYNE, ! LAWRENCE
E :

farnaces, and the samples were in most ivstances f THE 'ROON,,- REGION QLimenite banks,
taken from pits deserted twenty years ago. WESTERN TENNESSEE.

Six miles southiwoest of Lawrenceburg, in Lawrence Jahwh 36 milos.
county, on both sides of the West Point road, the ore ' Trg. 145.

was formerly dug for Huagew’s forge. A sample was
taken from such lumps as could be found scattered thro

showing, upon analysis— ,
206,

ugh the old diggings. The oreisa dense, brittle limonite,

Per cent.
Motallic IT0N . cvenneneassrornamsreoammensoss 52, 438
Phosphorus . .er 0, 790
Phosphoras ratio ceevenersenmamaanongeonne 1,35
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a Napier's furnace is situated 7 miles northwest of Henryville, in Lawrence eounty. TIts ore-banks have been
recently reopened, and show a rich limonite occurring in pots and honeycombed masgses, imbedded in & deep-red
clay, which shows fewer chert fragments than nsnal. '

The two main deposits are the Davis and the Pinion banks, situated 1 mile northwest of the furmace. The
Davis bank is a square open cut 50 feet across, yielding principally a porous honeycombed ore of a rich chocolate.
brown color, as well as many hollow pots. The Pinion bank, one-quarter mile southwest of this, was worked 50

b
¢
¢ 16, 146.—P0T 0F LIMONITE, FROM THE PINION BANK, TENNESSER,

years ago for a Catalan forge, and is opened by a small cirenlar pit. This bank is remarkable for its many hollow
pots and concretionary forms which oceur loosely scattered through a deep-red plastic clay., One of these hollow
pots is illustrated in Fig. 146, The analysis of these ores show results as follows.

207, 208, 2090,

Per cent, | Percent, | Per cent.

Matallio iron. ......... 53, 27 40,28 52, 61
e Phosphorus,teueee... 0,840 0, 543 0, 519
Jhosphorus ratio ceaven... . 0. 638 1,102 0. 987

No. 297 is from the Davis bank., No. 208 is from the Pinion bank. No, 299 an average sample from the furnace
stock-piles.

Tollowing is the complete analysis of 299:

1 ]
209, J 209,
Per cent. | Per cend,
£ SUIPHUL ©evnremnnnevenviarann e vnniecnaaes 0.070 | PhOSPHOTIERCIA. - euaencnnranansrecavrnennas 1,189
Phosphorus.. 0.519 Carbon in earbonaceous matter .. e eeas 0. 00
Tron, metallic. 52, 61 E Hygroscopio water ......... Ceae 0,43
) { === \Vater of composition....ovieeaniiuniiinan © 1415
SHLCA +evnnervas weeeesnens e ree—— 6.10 ! LOBRL e "o
Iron, protoxide «ou,vucnues fhesmeremeyenne 0. 35 e
Iron, peroxide .. . 78. 17 1' Per cent, of insoluble silicious matter...... ) 7.59
Aluminn..oviivnonn inean, 3,57 ! ' S
Manganese, protoxide ... 0.92 ] 6.19
TAMO veveeenerrmeseannns e 0.26 1.2
Magnesit  veieevt s iareaecerrmnennnnonnns, 0.88 0.08
TIron, desulphide .. enesemimmearanaasans 0.130 o.n
Carbonie acid,..... S 0.25 7. 64
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Wayne furnace, now out of blast and dismantled, is situated in Wayne county, 53 miles northeast of a
Waynesborough, on the Waynesborough pike. The ore-bank is on the crown of the hill back of the furnace,
and the old diggings are fallen, covered, and overgrown. A sample was, however, taken from a small tunnel at the
‘northwest end of the north pit from ore in place. This sample shows a dense, cherty ore, yielding, upon analysis—

800,
Per cent.
Motallio Hon. e e e iesassienaiann e naans . 45,78
Phusphorug....... 1. 084
Thosphorus ratio ,....... Nonrmmemanranenane 2. 808
b

The white and yellow chert associated with the ore seems unusunally abundant at this bank.

Two and a half miles south of Clifton, in Wayne county, the limonite ores have been largely worked for the
use of Old Marion furnace, now in ruins, The White bank, so called to distinguish it from the ‘“Red” bank
next to be described, is one-quarter mile northeast of the furnace-site. This bank has not been worked for twenty
years, and but little ore was exposed; it lies on the crown and sides of the main ridge, and the old diggings are
buge pits from 50 to 100 feet deep and some acres in extent. The sample here taken gives, upon analysis—

502,
" ' C
Per cend.
Motallio Iron coveuiverune ceanesncrreeronns 50, 67
PhOSPHOTIS. ce cerrannmmsmassvmennassmnrocns 0.870
Phosphorus Tablo eenvesreie v mvainan ey 1. 826

The Red bank, 13 miles northeast of Marion furnace, near the Waynesborough pike, is a peculiar deposit of
limonite. It occurs in sheets and jrregular coneretions, and has much the appearance of a red hematite, owing to
the coating of red oxide on the surface of the lumps. The vre is peeuliar to this locality, though a much similar
oro is described under the ores of Kentueky at the Old Slate bank, in Bath connty. The complete analysis of this
ore is as follows: ‘

By d
[iION 6oL,
N Per cent, Per cont.
13301073 181 UG O PPN 0,108 Phospliorio aeld eeevvrnneiiinienraasavmenas 0,710
T3 LT 1 (1 N R SR 0. 314 Carben in earbonnceons matter 0.11
Iron, metallie . . 64, 86 ILygroscopio Wilor weeene vvavn cnens 161
Phosphorus ratio ....oevvuiniimnnnnen RPN 0. 573 Water of cornposition.c.cevevnrvaiansnann. 0.17
B € PN 0, 342
SICH 1 eeeevvreeeeeeeee veeean seromeeseeses 0.03 Total | s
Tron, 1)1'()t0.\:1t10 B R L R 0. 62 Por cant. of inmoluble ailiclons matter ..... 7.3
Tron, poroxide «v.eeeeiiiiiiiiaeiieirnienas 77.2 S €
Alamina. oo vvevn iinenes Cewmreeaenene 1.83 .
6.03
Manganeso, protoxido 0.09 LiL
o . . .
A0 overne e et 22 LAMO «aenraeinnnearnmmraranamnseeranannns 0,10
Magnesin oo veeiiiiannns . 0,13 Magnesia 0.0
Tron, Aisulphide «coeenvenes - (100 | o
Carbondo neid. .o vivmcuenirncencoraarainane 0.21 Total cavunvmmnnesonnnnncnanes e 7.28

Degatur furnace, now in ruins, is situated on the left bank of the Tennessee river, 6 miles west of Clifton, in
Decatur county, Its ore-banks are situated on the crown of the ridge, 2 miles southeast of the furnace-site. The
ore is a dense, cherty limonite, associated with broken, angular chert, in yellow surface-clay, and has been irregularly
dug over an area covering some acres. A sample was taken from old détritus-piles, from such lumps of ore as

could be found, and gives upon analysis— - r
508,
Per cend.
Metallio Iron cuvveevaacercanerencecnans 49,790
Phosphorig..eees cossercanie 1. 486
Phosploras ratio s.vees cauas 2,044

Brownsport furnace is situated 3 1ﬁiles west of the Tennessee river and 7 miles sontheast of Decatur, in Decatur
county. Its ore-bank is immediately back of the furnace and has been exiensively worked. The ore is a dense
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a limonite, presenting no pecnliarities, much contaminated by the associated chert and the boulders of coarse
sandstone thickly scattered through the clay. The bank has been opened by irregular pits npon the hillside baclk
of the furnace. A large cut, 50 feet in depth and as many feet wide, has been run through a natural depression
in the hill, exposing only walls of clay thickly scattered with fragments of white chert. The sample taken was
from the diggings immediately back of the furnace, and it gives, upon analysis—

04,

Per cent.

. Motalhe 3001 . euvrnran et e e nnnanee. 40. 63
b PhOSPHOTUS. - vvnaivereciimenrseamenensacnes 0. 366
Phosphiorns TAE0 cevars vavmrnsiemenraneaaas 0. 901

Two miles cast of Perryville, in Perry county, the ore was once dug for Cedar Grove Jurnace, now in ruing.
A sample, taken from lumps of pot-ore from the old diggings, gives upon analysis—

510,
Percent,
e ' Motallit T0R +envrrnennnersmaeeaennenann, 50.88
PhOgpUOTUS v vt cnnanesan i rmnracnananna 0.384
Thoaphorus ratio ceeer v iineriieianes vannns 0. 758

One of the most extensive banks of limonite in the region under discussion is the Fina bank, situated Letween
Piney and Brushy forks, tributaries of Beaver Dam creek, in Hickman county. The ore can be traced for 3 miles
along the ridges, but has heen opened-at only one point, at the northwest end of the bank, on the sides and erown
of o prominent hill, 1§ mile southeast of the furnace and 7 miles south of Centerville, A large excavation lere
exposes rugged masses of honeycombed limonite nuhedded in yellow clay and associated with angular fragments
of chert and sandstone. Besides these irregular ledges, a finer ore is found in loose fra gments and hollow concretions
scattered thronghout the clay. A sample was taken from the old working face at the northwest end of the pit and
d from fragments of loosened ore, giving, upon analysis—

605,
Per cent, .
Metalliodron «..ooiiiveiiiieiiiiiinsnnseae 50. 08 -
\ Lo N T 0.279
Phosphortis Y0 «eenvrvecvaiciivnrianiaen. 0. 668

Atna furnace is now in rninsg and is abandoned.

¢ Two and a half miles southwest of Graham station, on the Nashville and Tuscaloosa Narrow-Gauge railroad, in
Hickman county, is a bank of limonite, formerly workul for Old Milt Creck furnace, which was situated 1 mile
northeastof the bank. A large excavation has here been made upon the ore-bed, over 50 feet in depth, and covering
about 2 acres. The ore is a honeycombed, porous variety of limonite, and occurs in loose masses in,yellow clay,
whielh shows less chert than nsual in this region. The bottom of the pit was flooded, but a sample was collected
from the lump-ore, which seemed still in abtmdance in the sides of the fallen banks. This sample, taken along the
whole circumference of the old pit, gives the following resnlts upon analysis:

¥

506,

Per cent.

i Motallic ron <o venececnnen..- er e eans 52,96
Phosphorus.c....v... 0. 303
Phosphorua ratio ... 0, 872

On the west branch of Piney creek, in Dickson county, are situated the ore-banks formerly worked for Piney
Jurnace, on the east branch of the same creek. The body of ore, indicated by hundreds of irregular pits and
diggings, extends for over a mile along the creck. No system seems to have been followed in the mining of these
ores. The pits and their accompanying clay-mounds cover many acres, where the ore nearest the surface and
eagiest dug has been taken. Like other deposits of the region, the ore is a limonite, associated with chert in red

clay. Many rough, sandy masses of ore, thickly scattered with W]nte chert fragments, were found in many places,
and had evidently been avmded by the miners, , :
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Two samples were lLere taken from loose lumps and fragments of broken pots, giving, upon analysis, results as a

follows:
507, 408,
Per cent, | Per cent.
Metallieiron.covoeenaninannn. 51,88 51, 00
Phosphoriig. .. vemvinnernnnna, 0, 380 0. 218
TPhosphorus ratio covwenoioon. s 0. 750 0.427

No. 507 is tfrom two pits farthest west, on the land of Mr. W. B, Tatum. No. 508 is from the main banlk, 500
yards farther east, on the land of R. D. Manly. These banks have not been worked for many years, but the b
quantity of ore that still remains is large,

Worley furnace, situated 5 miles southwest of Dickson, in Dickson county, is 1‘nnmng upon ore from two banks
upon the furnace property, one known as the “West” bank, the other as the “Tast” bank. The West banl has-
not been largely opened, and contains an ore much contaminated by included masses of angular chert. Itis a
dense lmonite, at times coneretionary and open, at times dense and cherty, and cccurs in irregular patches on the
crown of the west ridge. The Eagt bank occapies the erown of the hill rising east of the furnace, Several furnaces
were at one time supplied with ore from this bank, and the diggings upon the ore-mass have been very extensive,
The surface of the hill is a network of pits and caverns formed by the mjuers in their irregular methods of work.
The occurrence of the ore is uncertain, and the dead-work at times very great, though few of the pits have reached ¢
a depth of over 30 feet. The ore at times is quite free from chert, and is found in hollow pots and other coneretionary
forms; at other parts of the bank it is a breccia, formed by fragments of white chert firmly bedded in a matrix of
dense limonite. The following are analyses of these ores:

G040, 510
Per cent, | Per cent,
Metallic IT0D. sueensvumnns pnnenn 43,81 47, 14
PlhoaphoTus. . vvccivenviicuanaes 0.434 0.210
Phosphorns ratio cevaevvmaae.. 1.002 0. 445 d

No. 509 is from the south side of the West bank, No,510 is an average sample from all parts of the Last bank.
The old Belleview furnace, 3 miles northeast of Dickson, in Dickson county, drew ore from the Worley bank.

The ore-banks of the Cumberland furnace comprise the most extensive deposit of limonite in Dickson county.
The furnace is situated 74 miles northwest of Charlotte. Beginning at the furnace the ore is found along the crown
of a prominent ridge, extending for a distance of 4 miles westward, while large deposits are also worked along &
range sonthwest of the furnace to a distance of 4 miles. DBesides these, are various other banks of minor importance,
Several varieties of ore are found in these different deposits, which will be described in what follows.

The Bell bank, occupying the crown and sides of a prominent ridge, 3% miles southwest of the furnace, hag
been worlied, off and on, for a period of forty years. The ore is a light, very porous limonite, with fine and mueh
contorted lamination, the surface of the layers being covered with bright red and yellow coatings, while their ¢
broken edges are of a dense dark Lrown. Yrequent pebbles of white, partly decomposed chert, surrounded by
a denser brown shell, are peculiar to this ore. These pebbles, much resembling broken almonds, are scattered
irregularly through the ore-mass in which they are firmly bedded. Occasional masses of a dense brittle ore are
also met with in the Bell bank.

The ores of the first-mentioned range nearest the furnace have been worked for sixty or seventy years, and the
vast pits and excavations cover an area of many hundred acres in extent. The ore has been mined in some instances
to a depth of 70 feet by burrowing and tunneling indiscriminately in every direetion. It occurs scattered loosely
through red clay in masses often hundreds of tons in weight, though the greater portion of the ore is dug with the
pick in the form of small lumps.

The Nye bank, half a mile west of the furnace, was the first bank opened for Cumberland fornace, which has £
been in blast almost continuously for over seventy years. The body of earth removed bas Leen immense, and the
topography of the neighborhood is entirely changed by the excavations and their accompanying dump-piles. The
ore in the Nye bank is principally a dense black limonite, fracturing like chert, and oceurring in large lumps.
Adjoining and directly west of this are two large excavations, known as the Henry Drake bank and the Red bank.
Though in the same hillside, the ore from these two pits is quite different in quality and appearance from that of
the Nye bank, resembling that from the Bell bank, above described.

The Burton bank is situated 3 miles west of the farnace, and much mining has here been done. The ore is

principally a dense, hard limonite, of a dark color and a resinous luster, though Varletles of honey-combed ores are
occasionally found.
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a - The following analyses show the nature of these ores:

511, | B2 518, 514, 6515,

Per cent. | Per cent, | Percent. | Por cent, | Per cent.

Metallic iron .ee.omcnn... wenee| 48,08 40,05 85,47 | 46,50 46,09
Phosphorus.ce-vevaeenenan .ot 0.213 0. 404 0.180 0. 341 0.150
Phosphorus ratio cveeveveennn- 0.443 0, 946 0,824 0.733 0.319

No. 511 is an average sample from the furnace stock-pile, representing ores from the Bell, Dry Hollow, and
b Nye banks. No. 512 is from five openings on the Bell bank, of open laminated ore. No. 513 isfrom the Nye bank,
and represents only the dense black ore. No. b14 is from both the Henry Drake and Red banks, and shows only
the porous honeycombed ore. No. 515 is from all parts of the Burton bank 1epresent1nw the dense resinous
limonite.

It will be seen from the above resalts that the light, porous varieties, such as that from the Bell billll\, contain
much more phosphorus than the dark, dense ores represented by samples 513 and 515, The two varieties may be
readily separated in mining, and the advantage of such a separation is evident.

Vernon furnace now abandoned, is situated on Bud’s creek, 34 miles southeast of Palmyra. The ore used was
drawn from banks a quarter of a mile west of the furnace, in the first ravine entering the valley of the creek from
¢ that direction. At one point on the south of the ravine the ore was mined in & square pit to a depth of over 50
feet, and good ore found at that depth. -

The sample Lere taken represents ore dug from ’Lll parts of the three main pits upon the bank, and gives, upon
analys ig—

531,

Per cend.
Metallio fron. coaveveiiesinaiinnieiaivanans 47,06
PhosPhOIUB. ccovnntnerrmanncranemmanaenans 0.659
TLoSPROrus Tatio covenranriaeannannscennns 1, 400

- @ Steels bank, 1 mile southeast of Sailors’ Rest station, on the Louisville and Memphis railroad, at one time
supplied ore for fiwo furnaces on Yellow creek. A pile of 150 tons from this bank, mined in 1878, was found at the
station, which wasg said to bave come from the bottom of a shaft some 50 feet upon the ore-mass. The bulk of the
pile wasg of o dense;hard limonite, thotgh specimens of pipe-ore were found seattered throughout.
The sample taken from the whole pile yields, upon analysis—

532,
Per cent.
Motallio 3001« veneneirecnne e vnnenaas 52.88
Phosphorus.....cece.non —. 0.231
€ Phosphorus ratio 0,437

The old Montgomery furnace, 3 miles south of Palmyra, has lately been torn down. It used a pipe limonite
from Bryaw’s banlk, opposite Palmyra, a quarter of a mile from the Oumberland river, on the Olarksville road. The
ore is distinetly columnar in structure, the spaces between the columns being filled with an aluminous red clay,
differing in this respect from the yellow clay in which the ore occurs.

The sample was drawn from shoulders and loose Iumps of ore exposed in the abandoned diggings, and yields,
upon analysisg—

533,
/
r Per cent.
Metallie 0 «.veniianne saarraananecennns 56, 07
Phosphorus.....eeeesceenvcncnnasennas e 0. 225
Phosphorus ratlo ceceesceieecavsencnvenan, 0,401

In Montgomery and Stewart counties aloné there have been, at different tlmes, as mamy as twenty blast-
furnaces, all running upon limonites from the immediate vicinity.

In some cases, as at Bear Springs, three or four furnaces were supplied from one ore-bank, while others drew
their supply from hundreds of small pits scattered over long distances along the ridges, from which the ore was
collected by the farmers of the neighborhood. In no single instance was there a systematic mining plant, the ore

being dug in irregular open pits, while the dump-piles were allowed to accumulate above valuable deposits of ore
deeper upon the bed.
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Poplar Springs, 24 miles south of Oakwood, in Montgomery county, was one of these old

ore was collected by slave labor from surface-pickings, along the sides of the chert ridges
¢l

furnaces, whose a
An old stock-pile of roasted ore was found at the furnace site,

over a wide area.

from which a sampl i
‘ e was dr: i
sma.lyms——- g A Elving, upon
517,
Per cent.

Motalio fron . v viran e eaenireancanerareens 34, 68

LT )T oo O O 0. 162

Phosphorus 1atio «ouemnsvecees cnnenanaas 0. 467

Rough and Ready Jurnace s situated in Stewart county, 3 miles north of the Cumberland river. and 20 mile’:
directly west of Clarksville. A peculiar variety of pipe limonite was opened l# mile northeast of the f’urnace. Thi;
ore owes its origin to the decomposition and alteration of pyrite, unaltered portious of which still form a part of
the columns, spreading frequently into bunches of rose-crystals. But the peculiarity of the ore rests in the clear
foliated gypsum, which fills the spaces between the columns, giving to the specimens a beautiful appearance.

Were it not for the high per cent. of sulphur necessarily present, this would be a valuable ore, as may be seen
from the following analysis: :

518,
¢
Per cent.
Motallioiron. ooiiiieiiiir s meriicaeiaas 50. 74
PhOoBPIOTUB Y susaesavaseneenanvonnsnancnnan 0,158 P
Phosphorus 1atio ..cvveeennacnaaes veenaaan 0. 307

This bank was opened just previous to the blowing-out of the furnace, and only a few tons of ore had been taken.
The depth to which some of these limonite deposits extend is well shown at the Mound bank, 2§ miles west of
the furnace. A reetangular shaft, 40 by 50 feet, had here been sunk upon the ore-bed to a depth of 105 feet, without
reaching the bottom of the deposit. The mouth of this shaft, which is now filled and fallen, was 60 feet above
water-level on the crown of a prominent ridge, in the sides of which the ore was exposed by other open pits. It d

is w dense, Lrittle, limonite occurring in concretions and pots, and is compared, in the following analyses, with a
pipe-limonite from Indian mound:

.

519, 530,

Per cent. | Per cent.

Motalllo ron .eovveunnenannnans 48,87 55,15
PhosphOrUS. caveverneneveaanses 0, 286 6.197
Phosploras ratio seeeesseenas 0. 585 0. 358

No. 519 is from the Mound bank above described, and represents surface-ore alone. N(.). 530 was taken fron.x e
a small pit on the land of Mr. B. 0. Outlaw, situated a quarter of a mile southwest of Indmp mound, and 3 mll_es
northiwest of Rough and Ready furnace, for which the ore was used., No. 530 was further subjected to full analysis,

with the following result: ‘ *
‘ ‘ 530. ' 530,
Per cent. Per cent.

SUIPHUL vaevrvinenns surannnnnressnnssvesnas 0,198 || Phosphorio acid.ceee cearmremecanarens 0.452
Phoanlortf. ceseeressennsresmsnsarnnssnsnns 0.197 Carbon in earbongceous matter 0,10
Tron, motallo.coanasnmnenanas cveamennaerans 56,16 Hygroscopio Water. .ccavecarensones 0,86

sl Water of cOmPOsition. c..e i anemansanvanee JL
SO cirinens wavanrenesiaianns waerane 6.65 Totel.onn.. . e 100. 195 £
Tron, protoxide ..c..oeennn Nedveasausmnaranye 0,57
Tron, poroxids........ LT . 77.95 Por cent, of insaluble silicions matter...... 7,51
Aluming..coevecann weaweeansnnssnsanermnens 2,00 e
Manganese, protoxide «.oveereciivanaraans Tmcle. SHHCR oo eeseeermmeeeenene e reeenaann 685
LiMe civevinemaccinncannen R LR 0.18 Aluming 0. 65
Magnodl ,ceeesencraaes vensametnusanas . 0,17 TAIIO v ereseeeeenanesnmsnnaseee 0.12
Tron, Asulphido caeaveeaciconriamenaeraan: 0.838 Mognoss.eesneennes e eeeeanaraeeaanes 0.04
Carbonio apid 0,09 -——-»———7' e
SuIphurio 80Id «oneeumaecavunse seannaonsrans 0,04 Total.-sanmacennnases e '

-

, , : e ' th
Bear Springy’ furnace, on the. property of the Cumberland Iron-Works, is situated on :h:rges:ozﬂgﬁigfg a:
Oumberland river, in Stewart county, 5 miles southeast of Dover, Thisisan extensive property, ’
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a one time, four blast-furnaces—Cumberland, Dover, Bear Springs, and Bellwood—situated at different points, on a
tract of land embraecing 111 -square miles. Bear Springs’ furnace is at present in blast, and is situated in the creek
bottom between the two main ore-ridges; the others have been long in rnins and are abandoned. The Bellwood
banl, formerly mined for that furnace, is nupon the erown of the ridge, one-quarter of a mile west of Bear Springs,
This bank has been worked for many years, and presents a network of irregular pits and tonnels averaging 285 to 30
feet in depth and, when visited, flooded with water. The western part of the bank is now being opened in a
somewhat more bystelmmc manner, by a trench entering the ore-bed- lower upon the hillside. The ore is a dark
brittle limonite oceurring in hollow coneretions and rounded pots, lined with a pitchy coating. The high ridge rising

east of the furnace contains large deposits of limonite which have beu] extensively mined over a long period. The
b Race, Grave-yard, and East Bellwood banks are names givel to three adjoining pits npon the erown of the ridge.
The ore is similar to that of the West Bellwood bauk, the associated clay being here unosually free from fragments
of ehert, especially at a depth of 20 or 30 feet from the surface. A bank of pipe-ore is to be reopened 3 miles west
of the furnace.

The analyses of the ores from these different banks are as follows:

=
0o
£
oy
2

' 520, 521, 3.

Per cent, | Percent, | Percent. | Percent.

: Motallic iron ...... .. SRR 51,85 5030 57.55 52,111
¢ ‘ Phosphorus........ e 0,235 0.180 0107 | 0,120
Phosphorus ratio-.co..evuss CR 0. 428 0,875 0, 342 0.248

No. 520, from roof and sides of tunnels at the west end of Bellwood bank. No. 521, from north side of tne hill
at Bellwood bank, “new cut.” No. 822, pipe-limounite from a bank 3 miles west of Buu' Springs, sampled from ore.
at the furnace. No. 523 is from the Bast Bellwood, Race, and Grave-yard banks, taken from 10 to 20 feet upon the
ore-beds, from loose lnmps. ’

The furnaces of the Lo Grange Iron Company are two in number, s1tu¢Lted upon Leatherswood creel\, which
enters the Tennessee river in the extreme south of Stewart county. OIark Jurnace is located 24 miles from the
river. Its ore-banks occupy thie slopes and crowns of the prominent ridges on both sides of the creek bottom, here
- d about one-quarter of a milein width. The north ridge, known as Clark hill, has been largely worked, and presents
a network of irregular pits and burrows, the mass of the deposit lying well upon the crown of the Lill. The ore is
a limonite, oceurring in pots and coneretions in red clay,

South of the creek the ore has been opened by a number of smaller pits lying high on the crest of the ridge,
which rises precipitously from the stream-bed to a heightof 150 feet. Other deposits of value are now being opened
at the heads of &everal ravines entering the valley of Leatherwood creek from the north, 1 mile west of Clark
furnace.

La Grange _/m'naoe, situated on the south side of the creek, 1 mile from the river, has been lately rebuilt, and
is the frst and only brick staclk ever erected in western Tenuessee. Its main ore-bauks are the Le Grange and
Sheridan, the former situated one-half mile north of the furnace, the latter three-quarters of a mile northwest.
¢ There are extensiveand valuable deposits of limonite occupying alow position on the north side of the valley. The
ore is a dense, brittle limonite, occurring in hollow concretions scattered loosely throughout the clay, and huge,
honeycombed masses, which often degenerate into rough, sandy ledges. Those portions of the deposit near the
surface are much contaminated by thickly-scattered fragments of white chert, which are at times included in the
ore-mass, giving it the appearance of a breceia. Deeper upon the bed the cherb in great measure disappears and
the sandy ledges become less frequent, a fact illustrated at several of the banks above described where any depth
had been reached. These banks, which had been miserably opened, are -now being put in better shape, and test-
pits have shown the mass of the ore-deposit to underlie the old diggings.

The following are the analyses of samples from both Clark and La Grange furnace banks:

C

524, 525, b2e, 627, 628, 529,

Per cent, | Per cent. | Per cent. | Per cent. | Per cent. | Per sent.

Metallio IPo0. cavvaevinneevannnnrnanen 40, 56 5L 34 48,38 60,91 52,22 50. 94
Phosphorus..meviceeeianinainnnnaes * 0,267 0. 157 0.177 Q. 287 0. 830 0,208

Phosphortd ratio cveeaseceenrvnannn.. 0.519 | 0.810 0. 366 0. 465 0. 632 0. 575

No. 524 is from the Davis, Peragin, and Pierpoint banks, on Clark hill, and was taken from a mixed stock-pile
of 900 tomns, at Olark furnace. No. 525 is from the Fig and Bayley bank, on the south ridge, one-quarter of a mile
west of Clark furnace, an average sample from, all working-faces. No. 526 is from a small opening on the Banagan
and Shurlock bank, at the head of Dry hollow. No. 527 is a sample from 400 tons at La Grange furnace, representing
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an average of La Grange and Sheridan banks. No. 528 is from the La Grange banl, only fr
. ) o > ; 2 y from 20 to 40 N
the surface along the whole working-face of the pit. No. 529 is from the Sheridz’m bank, alone re oy below

e o . . : L resenting an
average. INo. 527 has been further subjected to complete analysis, with the following results: i d
62T, o7 .
Lor cont. Per cent.
Sulphur ...... Y 0. 069 Phosphoric aeid . ..oovvevnaiiee e, 0. 543
PhosphoTi8 -cveenvannacsnns tevsenaeiannne 0. 237 Carbon in carbonaceous matter. ..... ... ... 0.10
Irom, metallle...iocvaianainan wesemeneaaanan 60,01 ' Hygroscopio water ...oovviiis vonernnnn.. 0. 57
> Wator of composition.......veeeo.o.oo.... 0.45
STHOR vecancvennnrcrsnsernnasmsrrsrnsnsanes 12,70 .
Tron, protoxido cveaevsseieens 0. 36 TOL et 100.119
Trom, peroxido ..oceveveansn 72, 23 . .
ATUL G e e oomoeeron e, 0.8 Dor oent. of insoluble silicious matter. ... 13,52
) id .
M.nngnnose protoxide 0.61 3 ] U 12,76
53 0.42 -
. Almmnina.. 0.58
MAZNOBIL e meemarrarcnsenatieranenonanian. 0.17 Time .
Tron, disulphids .. 0.000 j o ne.s.i; """"""""""""""""""" 0.18
Carbonie AGIA. .ot criirieereneiiannenenans 0.10 BHEHIL - coceressmeneeraatin s 0.06
Sulphurie 8eld. coveee ievaanverierviaann, 0.04 Total coeeee e e 18.53

The ores of the Western region just described, though they have been largely worked in eertain localities, ¢
when considered in relation to their whole extent, have been secarcely touched and but partially located. The
shiftless sy stem of mining, which is confined to the portions of the ores nearest the surface, has done but little to
define the probable depth of the deposits, while the surface accumulations of chert have in many instances made
the banks suppear of less value than they may prove to be when opened systematically. The value of the surface
deposits is largely dependentupon the chert, and they become valuable or worthless as this is more or less persistent.

The continuation of the region in Xentucky will be found under the ores of that state.
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