NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN GEORGIA.

By BAmLEY WILLIS.

The iron ores of Georgia sampled for the Tenth census are nearly all limonites; the ouly exceptions are tho
dyestone ores of the extreme northwestern counties and a single deposit of specular ore near Cartersville, in Bartow

county.
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In addition to the iron ores the manganese bLanks of the “Pyrolusite Mining Company”, near Cartersville,

were visited and sampled.

(See the following chapter).
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2 The limonites of Georgia appear to belong to two different geological horizons. The three heds of Cherokea
county, North Qavolina, extend into Union, Fannin, and Gilmer (%) counties, and are there associated with the marble
and steatite beds, assigned by Professor Kerr to the Huronian. The limonites of Polk county, in the western part
of the state, are in the continuation of the range worked in Cherokee county, Alabama; this range is placed by
Professor Smith in the Silurian.

According to Professor Little, in the Handbook of Geargia, 1876, page 47, the numerous deposits of orve near
Cartersville are contained in Safford’s Knox group and Chilhowee sandstone (7), which would agree with Professor
Smith.

As there is no published report in which the areas of the Huronian (?) and Lower Silurian are defined, and no
b work could be done to determine their limits, they are not mapped on the accompanying sketeh (Tig. 147).

FANNIN 0OUNTY.—TFive miles south of Morganton, near the road to Cartersville, is a deposit of limonite which
lag been largely worked to supply Hempton Creek forge; the opening is known as Jarrett’s bank. This bank was
not visited, but the ove is said to lie in a bed 10 to 25 feet thick, associated with a range of marble and other beds
that would identify it with the limonites of Cherokee county, North Carolina. Samples 418, 419, and 420 represent
this ore as brought to Hempton Creek forge; 418 is from about a ton of the raw ore; 410 is from several tons of
burnt ore; and 420 is from a few shovelsful of ore that had been burnt, stamped, and washed, and was ready for
use in the forge. The analyses give—

} 418, ‘ 419, 420,
C
Per eent. |. Per cent, | Per cent.
D5 ¢ O . RS 57,83 57,40
Phospholi8.eeeansveaeeimaiaans 0.284 0. 205 0,381
Phosphoruain 100 parts fvon ... 0. 532 0.458 0,677

Sample 420 is lower in iron than 419, although it has been washed as well as burned. This is explained by the
fact that 420 was dog several days before 419, and was probably poorer when it started on its ronnd of changes.
It is one proof of the variable character of these ores, This range is said to continue on to Illijay and beyond,
accompanied by its characteristic associations. Large limonite outerops are said to ocenr near Jasper, in Pickens
d county; but it may be questioned whether they do not belong to the same horizon as those near Cartersville.

An ore, whieh would seem by the silicions character of some portions of it to be related to the latter, is found
on Judge Donaldsow's land 3 miles northwest of Canton, in Cherokee county. It les in concretionary masses,
accompanied by a bluish earth, which is sometimes saudy and has a deep-red streak; this earth is slightly magnetie,
a8 is also in a.less degree the limonite, and yields on washing the martite (%), which is numbered a422, and is
represented by that analysis. The width of this bed is about 50 feet, and it has been opened at several places for
the supply of a fornace which.was begup during the late war, but never finished.

Sample 421 represents the limonite, and 422 the bluish wagnetic earth; these were taken at the bank., Sample
@422 was obtained from 422 by washing in the laboratory. The analyses give—

; I 421, l 422, ‘ a422, {
€ : ! l
, Per cent. | Per cent. | Per cent,
3 | 52.70 . 48,47 67, 81
PhosphoPisd «eververnvancnanan 0. 66 0.139 0. 089
Phosphorusin 100 parts ivon ... 1,252 | 0.287 0,057

BARTOW 0oUNTY.—Professor Little, in the Handbook of Georgia for 1876, page 47, states that the Ltowah
river cuts through the following section in crossing Bartow county from east to west. Beginning at Stamp creek,
it traverses (1) Safford’s Ocoee conglomerate (Acadian), () Safford’s Chilhowee sapdstone (Potsdam), (3) Safford’s
Knox sandstone (Calciferous), {(4) Safford’s Knox dolomite (Quebec), (5) the Maclurea limestone, and (6) the Trenton.
£ The second and third of these formations lie in the eastern part of the county, and appear to form the stratain
which are contained the very numerous deposits of limonite and manganese that extend from the Bartow furnace,
4 miles south of Cartersville, to Wolf Pen, 9 miles north of the same place, with but slight breaks.

‘ The following map (Fig. 148) shows the location of the principal ore-banks. There are many other small
openings, but every variety of the ores is represented in the samples taken:

Bartow furnace is sitnated on the line of the Western and Atlantic railroad, 4§ miles southeast of Cartersville.
There are four ore-banks near the furnace, one of them within a hundred yards of it, the farthest a quarter of a
mile off to the southwest. The two most western of the four are on a range of hills, abont 100 feet above the
valley; the orein these is concretionary, and oceurs in large nodules and irregular pockets, The other two banks
are formed of pebbles and large Iumps of ore imbedded in a red clay, apparently derived from the range west of
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them. The largest of these banks is that which lies about one-quarter of a mile southwest of the furnace. The a
ore-bearing stratum is from 50 to 100 feet thick, and consists of a sandy-clay in which are imbedded irvegular
_concretions of limonite. The strike of the range is about north 10° to 20° east, and the dip is 40° to 50° to the

southeast.
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F1gt, 148, —SKNTCI MAP OF ORI BANKS NBAR CARTERSVILLE, BARTOW COUNTY, (GEORGIA:

Samples 423, 424, and 425 were taken at this bank from three different qualitics of ove. The first was being dug
near the southeast corner of the pit; it is a hard Iimonite, and is considered the richest ore at the baul; the seconi
is from another pocket near by, which is much softer and supposed to contain more manganese. The third ig a portion .
of the matrix in which the ore oceurs that has been penetrated by a solution of iron and contains an appreciable
amount of it. The following (IFigs. 150 and 151) are sketches of two specimens which accompany sample 425 and bear
the record of several changes, The cemented fragments of the one and the cavity in the other, which was filled
with light-yellow sandy clay, show that a rigid, unyielding rock has been fractured, has decomposed in place without

loss of form, and has been subsequently indurated and cemented by deposition of limonite from solution, Where
VOL. XV—=24 '
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a the fragment was of some size the iron did not entirely transform it, but left in the center a porticn of the original
mass, which by further deeomposition formed the soft clay found within. The following are the analyses of the

three samples taken from this bank:

| e ‘I o
. Per ce;zt.h -l’;tﬂce;i P;.r ca;lt._
8 | P Y 80, 57 53,67 40,35
PhosphorusS eeiee covneaanaanns 1,01 0.488 0.319 .
Manganeso cveeneiannienaniaan: 2,356 [X0:1: T R,
b Phosphorus in 100 parts iron .. 3.779 0. 009 0,791
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T1g, 140.—SKETCH OF THE VICINITY OF BARTOW FURNACE, BARTOW COUNTY, GEORGIA.

Sample 426 was taken from a small pile of the pebble-ore found in the bank nearest the furnace. This ore is
imbedded in a red clay, and seems to have been brought from its original position and deposited by water. The

apalysis gives—

426,

PhoSPhOTIS. caciiir i iniaciaiicnnnrnnsonas
TPhoaplorus in 100 parts iron .....cveueeea.

Per cent,
52. 40

0. 332

0, 683

Fia. 150,

Fia. 161.

A mile and a half north of the Bartow furnace is a bed of limonite called the W heeler bank. It is a solid mass
of ore 25 to 30 feet in thickness, dipping about 50° from the horizontal to the east, between well-defined walls of
talcose or hydromica-schist; the strike is nearly due north and south. It has been penetrated to a depth of 40 feet.



IRON-ORE MINES OF GEORGIA. 371

in the old Etowah works, and is now being removed in several open cuts 15 to 20 feet deep. One hundred feet a
west of the ore-bank is a quarry in which sandstone, well adapted to lining of furnaces, is found. Samples 427 and
428 are from this banlk; the latter from the ore in place in the open cut near Mr. ‘Wheeler’s house, the former from
a small exposure 200 Vards off to the nortlh. The analyses give:

‘ Lo | s
‘ o ! |
j - | I
} Per cent. | Per oent,
I 13 v 50, 87 51, 62
. ; PhoSPhOTUS. cavnrevennervanonan 0. 802 1. 012
| MADEAICES cueeee i iaremrnnmnus 0.23 0,48 1Y
' Phosphorus in 160 parts iven... 1.418 4123
l .

There are a number of places east of the Wheeler bank where ore has been dug in small quantities. Among
these are the Irish and Black banks. They lie within a quarter of a mile of each other, 1 mile from Wheeler’s.
Neither has been extensively worked, and the amount of ore seen was small. The limonite of the Irish banlk
resembles sample 428; it is a compact brown ore. That of the Black bank has a much darlker color and & brilliant
luster. The following are the analyses of samples taken from the ore iut place:

IRIBIL BLACK.

481, 432,

Per cent, | FPer vent,

€ ) S 67, 42 54,71
Phosphorus 0, 540 6, 762
Manganeso 0,16 0,40
Phosphorus in 100 parts iron... 0. 840 1. 874

Three miles east of Wheeler’s is the Orow bank; this has Leen quite extensively worked, and presents to view
a face of ore 30 feet wide and 15 feet high between well-defined walls, The ore is a dense limonite, which incloses
many irregnlar cavities, whose dimensions vary from a few inches to several feet, One of these “ruggs” that d
been opened but not destroyed was about 6 feet long vertieally, and 6 inches to 3 feet wide, the interior being filled
with irregular projecting masses of ore covered with a hrilliant black coating of manganese(¥).

Associated with the hard limonite is a softer ore which has a mueh darker brown streak; but o small amount
of it was seen, Samples 429 and 430 represent, respeetively, the hard and the sott portions of this ore:

‘ . ) 490, 450,
{ Per cent, | Per cent.
5 '+ 1 SN 60, 24 59, 20
Phosphorus 1.124 0, 502
MADZANEEE vvrvsavarseseanonons 0.73 4. 85 e
FPlosphorus in 100 parts iron... 1. 980 0, B48

The limonites north of Cartersville oceur principally in a range of low hills which lie between the Tennessee
and Wolf.Pen roads, and extend in a direction of north 20° east from 3 miles north of the town to the eastern
boundary of the county. These hills also contain a number of deposits of manganese, and there are several banks
in which the limonite and manganese ores are intimately associated in varying but approximately equal proportions,
(See special report on the manganese ores.) -

The nearest point to Cartersville where this range of limonites is opened is the Giton bank. This les west
of the Tennessee road ou a steep hill about 75 feet above Pettit’s creek. The ore is a compact limenite,
oceurring in large concretionary masses, associated with leaner portlons, that consist of cemented fragments of
white quartz and miea-schist (?). - r

The bank had not been worked for many years, when visited, but it has since been reopened, and ore for &
furnace, located near the railroad, about 2 miles from Cartersville, is being drawn from it.

The following is the analysis of the sample, taken as an average, of the ore exposed in the old workings:

440. ] "
TION - venneamuninemrmnneaanrscassansn. { @48. 89
L48. 97
PhosPUOTES - ccvvrvveeniionnnnesinns 0. 457
Phospliorous {n 100 parts iron . .. .. 0. 985

e Ignited. b Not ignited.
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a  While the Giton bank forms the summit of a steep hill, the Munford bank, which lies half a mile northwest of
it, is opened in a low mound of red clay in the bottom-lands of Pettit’s creek. The Giton ore is evidently in place;
the Munford ore consists of pebbles and rounded lumps apparently deposited in their present position, with the
clay, in which they are imbedded. The writer did not determine whether this ore is an alluvial deposit or is
segregated from residual clays. The latter seems most probable. Ore is being shipped from the Munford bhank
to Chattanooga.

Sample 439 was taken from a pile of ore at the bank. The following is the .complete analysis:

430, 439, ’
b B S
Per cent. ) : Per cent.
Sulphur .ooo.ooooon 0, 008 Carbon in cdrhonaceous mattor..........., 0.08
Phospliorus 0. 330 Hygroscopic water 0.83
Tron, motallic...ivn cineic i v renaes 65, 69 Wator of composition.....o.ovviiiiiiiiiao. 9.60 |
- e
[ ,- H
SIHOR e 440 U T ) R RO “ 100.006@,
In cotoxide ..oooiinen..n. 48
Ton, protoxide 0.48 Peor oent. of insoluble silicious mattor,..... 6.95 |
Tron, peroxide ...oc..oeeooi. 79,01 B
AU et reaernmneeeennnns 4,73 !
Juniina ] T8 SHHOR + e oremreeem e e e e e e e eeeeaee e 440 |
Manganose, protoxide ..ee.... Trace. : |
[ N ATUMIDR .« ooty ca e e R 217
Lime ..co... meemesremrrearene 0.17 .
; LAMIG cuecmriiiei i iiiiicaiica e s 0,04
Magnesin ...ooiiiieniiniiii i iaric i 0.21 Magnests , 001 |
Carbonic acid...... v erteanienema et 0.00 BROBL - urererammmiincan e R
Sulphurio acid 0,02 Total vevnvsiummecinersnincaann [ 6,01
Phosplioric 8eid ..vvnviinianeciniinaenn, 0.756

It is & miles, in a direction a little east of north, from the Giton bank to the Burford. Therc arve several
deposits of manganese ore bétween the two, but no limonite that is now known,

A large amount of ore has been taken from the Burford bank, which is opened on the northern slope of the
hill in which it lies, It is said to be capped by sandstone, but the old pits were too much fallen in to admit of any
examination of the deposit.

«d  Sample 438 was taken from a small amount of the ore in place; the analysis gives:

438,
Per cent,
L 5 R 54, 86
. PhosphoruB..eees cancueuann 0.201
Manganeso oxide . 0.45
Thosphorus in 100 parts iron ..c.vcaveinnnes 0.370

A mile beyond the Burford bank is another, known as the Wild Oat. This bank was not visited, but the ore
¢ was sampled at the stoek-pile of the Dipmond furnace on Stamp creek. The greater part of it is a compact, brown
limonite, but there are some light-yellow portions that are very hard, and closely resemble flint in appearance; this
variety is called “liver ore”, and is considered to be very good,

Sample 435 was taken as an average of about 10 tons of the common ore. "Sample @438 is a special analysis
of a foew small pieces of “liver ore”, and 434 was taken as an average of the roasted and crushed ore at the furnace.
The following are the analyses.

WILD CAT BANK.

Ruoasted

sy 2 g
Liver ore, inw ore. oro,
£ | adns, 4. 44,

Per cent, | Percent. | Der cent,

Mutallie ir00 eomeneevmaaeiannn 60, 93 0, 04 03,40
Phosphoris «cceneeaninnncanoun 0. 441 0. 668 0.755
Sulphur B P, . 0,179 |eeemiieannas

1501 0.2 i
Water of composition.......... B O PP
Plhosphorns in 100 parts fron. .|, 0.723 1,319 1.191

i e A 0 4 & .

e a i o e s i
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The following is the complete analysis of 433. ' ' a
433, l 438,
Per cent. Per cent.
SEHER vamr e i e e et 8,04 Hygroseopic water ........ 0.68
Trom, protaxide .oeeveeceneevernns 0.84 Water of composition .... 8. 69
Tron, Peroxide .ooovevenaennnnn. e 71.82 e
PR o TOAL - eeereracnraerareannns oo eenssonns ;‘100. nm ,
AManganese, protosido ... 0.42 Per cent. of ingaluble silicions mattor. ......... 11.67
T ceeccinnnacninnnns . 1.08 e
MAZNCHID e eeimes v inrnnvrme e rassveranaeens Co08 SR cvenresrnias e 804
Tron, disulphide cevvuen ool terearamaaenas 0.335 ARUBDR. st e e 2.2 1)
l Carbonie neid 0. 40 2 1 RO 0.19
1 Phosphorie aeid .ooioiiinnianiiiiii i 1. 528 Magnesiti..oeennon, DR A LE R R T PR 0.27
]' Carban in carbonneeons mather covweseemeemno, 0.01 Total ..... Neasenareeessseennmanatanianan 11,60 l

There are three ore-banks about 10 miles north of Cartersville, beyond the cross-road that runs westward from
Wolf Pen. Tho first of these is the Peach Tree bank, about 1 mile northwest of the Diamond furnace. The
openings consist of two large cuts in the southeast side of a Dill near the summit, which expose o fine-grained
sandstone. Through this runs an irregular deposit of limonite that dips toward the east, The total thickness is
about 20 feet, but not more than 6 feet can be considered good ore, the remainder inclosing angular fragments ¢
of sandstone. A portion of this ove is stalactitic, but the greater part is a dark-brown, compaet limonite,

Sample 435 was taken at the bank from the ore in place, the associated sandstone not being included. The
analysis giveg— .

435,

=
Per cent. 1
J

L P 69, 16
Phogphortif. e iveeaeannan. 0,442
Thosphorus in 100 parts ivon...... 0.747

Two miles west, on the other side of the range from the Peach Tree bank, is another of similar character, called
the Big bank. The large irregular masses of ore to be seen in tho open ceuts on the summit of the very steep hill
give an idea of & very large amount of ore, but even an approximate estimate would be very uncertain.

Sample 436 was taken from a pile of ore mined for the Diamond furnace., This pile contained pieces that
inclosed sandstone fragments as well as pure ove. The sample was taken ag an average of the total amount in the
pile. The analysis givey—

’ 430,
- Per cent.
B € s 54, B4
PhOSPIOIUS ae, vmmrusersonsnaniaen erennans 0. 649 e
Manganese oxido ........ NP 0,12
Phosphorus in 100 poets o0, c.ee.snrnnn.. 1,163

The Connor ore-bank les but half a mile southwest of the Big bank, bub the ore is very different, It is
concretionary and partly stalactitie, like a limonite, but the streak is much too red for that ove. It appears to
consist of hematite and limonite mingled, and to be derived from pyuto. It has been dug in an open cut to the
depth of 10 feet in a low hill close by -the roadside. '

Sample 437 was taken ag an average of about 3 tons mined for the Diamond furnace:

487,
— £
Por cent,
IO v evennecnmenes 60. 12
TPhosphorns . 0. 112
l Phospliorus in 100 parts iron ... veeevs seanns 0. 180

There is one ore in the neighborhood of Cartersville that differs entirely from all others seen in Georgia.
This is the specular ore of the Gray ore-bank, which is on the east side of the Iitowah, about 2§ miles from the
town. Itlies in a very irregular bed, that varies from a few inches to 7 feet in thickness, and frequently changes
its strike and dip. Its general trend is east and west. A tunnel 200 feet long had been run in to strike the ore,
which had then been followed horizontally about 400 feet, This was abandoned in the antumn of 1878 (?), and had



374 MINING INDUSTRIES OF THE UNITED STATES.

a fallen ingoasto beinaceessible when visited., Sample 441 was taken from ore found nearthe old Etowah workings,
about 100 yards east of the tunnel. Sample 472 was afterward taken from a new opening some distance off to the

west. The analyses are as follows:

-
441, ‘ 472, l
Fercent. | Per cent. t
6 PR 53. 80 67,00
Phosphorus - ccaevewnaeanansns 0. 038 0.010
SUIPIUT secennvamennnrrnicniansfamanonienan, 0. 000
3 Y AN 21, 7% 18. 67
Phosphorus in 100 parts ivon .. 0. 071 0.018
The following is the complete analysis of sample 472:
. 472, - \ 472, ;
e e e e o i . o
Per cent. Per cent.
1 Tt P 18, 67 Water of composition Levereriiaiiinnnnas 0.31
Trom, protoxide .eeivnimecacmncaaaicianeans 0. 44 B
' 3 5
Trom, Peroxide . oeooiimrenvimmennroneccaan. 80, 05 Lota n;lﬁ):?ji :i
Alming. covv e ieiiii e et e p: 11 {
wning ) , Pear cont, of insoluble silicious matter..... P17.55 !
Manganese, protoxide .covemveccrese s Trace. o
[ s om e
LAMO carerninacramcnreienmnsumnniannaneanes 0.00 Silica 16, 67
MAENESIN cve v vennan e e e arann e 0.11 Alu;\i.n-\;. """"""""""""""""""" ! 0'8;
Carbonie a0id cavaneineanrinmincrianiiceanss 0.09 Limal 0‘ o1
Sulphuric aeld . .oooeveiiiii i 0.02 Ma lll;éi.t; """""" 0'0‘_
Phosphovio aeld «ovvaeeiomeniianiiiiininans 0.024 |; £ _— _L_*_"
Carbon in cnrbonncoons mattor .o cvaens 0,01 ‘ Taotal 17.54

There are a number of deposits of limonite near Cedartown, in Polk county, that are worked for the large
farnace of the Cherokee Iron Company. A mile west of the furnace, connected with it by a tramway, are many
openings on both sides of a slight elevation. These are called the Woods bank. and their relative positions are

d indicated in the following skefch (I'ig. 162):
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At the time this banlk was visited it had been recently abandoned and the ore was well exposed in the different a
openings. It is a dark-brown, compact limouite, partly massive, partly concretionary, with brilliant piteby lnyers,
that are almost black, )

Three samples were talken from the openings marked with their respective nunibers on the sketeh, The following
are the analyses: ' .

442, 443, 444,

Percent, | Dercent. | Pereent.
Metallic iron «.cooevvemannnann. 47,21 54,71 40.50

PhoSpLOrUS. . eenaanomasnnncen 1,184 1,256 1,587 .
DMOANGAOED « e 0. 30 0.95 1.0 B
Phosphorus in 100 parts iron .. 2, 402 2,200 3.106

A quarter of a mile from the Woods bank, in the general direction of this ore range, namely, north 100 east,
is the .Peck banl, which was just being opened for the Cherokee furnace.

The ore at this point is darker in color and contains more of the black, pitchy vaviety than that at the Woods
bank, but is like it in texture and hardness. The analysis of a sample takeun from the ore, as broken unp for
{raunsportation to the furnace, gives— '

[
41,
Par cent.
Metallie hion «.cviiininian e 53, 88
PHOBPNOITS e et snsennrecrtiatsienrannranns 1. 080
MARTANGSO vurers sanmnvennssnssnsemnnannaas 0,20
Phosphorus in 100 parts iron . e cvvesvenans 2,005

The Phillips bank lies half a mile south of the Cherckee furnace, in a low mound that rises from the bottom-
lands of a small cresk. It was not visited, but sample 446 was taken from about 10 tons of the ore at the furnace.
It is a compact limonite, associated with a small amount of hematite, as is apparent from the red strealk obtained d
from some specimens. The following is the analysis:

440,
| ) Por cent.
Motallie IroR. cueieeniiirnnnnnnanas N 55, 64
D SITIT:3 131110 o S NS 0.178
MADZANEGED <veces imameervaesamersas canuas 0.20
Phosphorus in 100 pacts iron v ceeinns. 0. 820

a

[ ]
Tive miles east of Cedartown an outerop of limonite crosses the road to Van Wert; this ore, it is said, can be
traced 2 miles along aridge that trends abont north 100 to 200 east. It is considered to be a very large deposit and
was soon to be opened for the furnace at Cedartown. It is known as Fislier's Creck bank,
A sample was taken from the outerop, north of the public road. The following is the analysis:

447,
Par cont.
Metalle 70D covansiier e seciarsacaieaan, 406, 60
T hOSPhOIUS cunees cmrnarmuanansnenmensannann 0, 570
MAnNGANEEE 2 enemrenirinanansansssnaen 014 .
Phosplhorus in 100 parts iron 1. 228 |

A nnmber of ore-banks are opened in the western part of Polk county, near the Alabuma line; five samples were
taken im this vicinity, on the range which extends into Alabama. (See description of sample 232, et seq., report

~of Mr. W, M. Chauvenet.) '

The Pennington and Alloway banks belong to the Etna furnace, which is situated on the Selma, Rome and
Dalton railroad, a mile from the Alabama line. The former of these banks is about 200 yards south of the furnace,
the latter half a mile southwest of it. The ores are both compact, dark-brown limonites. Samples 448 and 449
were taken from stock-piles at the Etna furnace; the banks themselves were not visited.
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a  'The following are the analyses:

PENNING- .y
ON, ALLOWAY.
. T P
448, 449,

Percent. | Per eent.

Metallic 1r0n vuwneecrmaererans 55, 00 54, 00
Phosphorus 0. 936 0.418
Manganese 0.20 0.05

Phosphorus in 100 parts {ron... 1.702 0.762

L]

b There are several other banks, belonging to the Etna furnace, in the immediate vicinity of these, but they were
not open when the locality was visited. _

The Folger bank is opened 14 mile northwest of Prior’s station. Itis connected by a branch track with the

Selma, Rome and Dalton railroad, and the ore has been shipped to Chattanooga. A broad ledge of ore has been

stripped, exposing & very compact limonite, with dark color and brilliant luster; portions of it inclose angular

fragments of chert. Sample 450 was taken from the ledge as a fair average of the ore in sight. The following is
the analysis:

’ 450,
e !
Per cend,
Matallte IoN suveieavevironenassncianaaaces t 43.80
PhospROTUB w v e cammrm conarsasmmanvansnnas ! 0.412
DMANZANCED coreen crvandoncrussuanonioasns -..' 0, 80
Phosphorus in 100 parts iron. coveaeiaeea.c, ) 0. 930

A mile and a half north of Prior’s station are several openings, known as the Snake Pond banks. These lie

_in the lowland between the public road and the railroad, and also just east of the former in the xising ground.
Sample 452 is from one of the old openings near the railroad. The exposure of ore was small and possibly below
the average in guality. An ore that closely resembles that of the Folger bank in appearance is opened on the

d other side of the public road, but has never been worked., Sample 451 was taken from the ledge there exposed.
The analyses are— ’

1 451, i 452,

| ) Per cent. | Der cont.

1 Metallie Jvon wevervenvenveaannn 42,06 145,43
PhosphoTis. covetivanernnnans 0. 156 0, 092
MANLANORO v aveancuvnnccaasonn 4,06 0. 40
Phosphorus in 100 pavts ivon. .. t 0. 347 0. 200

¢ The ores of Bartow and Polk counties are near the southeastern and southern limits of the Lower Silurian
strata in Georgia, The belt of these rocks extends from these counties northward to the Tennessee line, and deposits
of limonite are found in many localities in them, though they are not as numerous as in the neighborhood of -
Cartersville. There is a test-pit 2 miles west of Kingston, in Bartow county, on a high ridge, by the side of which
o fow pieces of ore are found. Sample 473 was taken from these, and the analysis is as follows:

CALDWELL
BANK.
473,
: Per cent,
Metallic ivon .oveevnan Vermerrsenunen varann 53. 04
Phosphorus.... 0. 415
Phosphorus in 100 parts iron 0.783

This ore is a porous, concretionary limonite, the cavities of which are filled with red clay. It hasnever been
worked, "

Ridge Valley furnece is situated at the foot of the western slope of a range of hills having a northeast trend,
in Floyd county, 9 miles north of Rome. It was built to work ores supposed to exist in inexhaustible quantities in
these hills, but they have been worked out, and the furnace is supplied from distant banks by rail. Enough ore
was found in the old pits on the ridge to show that there were several varieties. Sample 455 represents a hard,

-
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laminated ore, which has a red streak, and more closely resembles a hematite than a limonite. Samples 453 and a

454 were taken from openings much farther up the hill; they represent a porous ore, that has the structure of a
limonite, but a reddish streak. The following are the analyses:

) 453, 2 454. , 455,
DPer cent. | Per cent. ’ Per cent,
Metallic fron vovvvrcereanenae 57,21 b4, 12 41,89
Phosphorng..ee v neerenon i 0, 086 0,005 | 0.044
i Wator of composition.......e.- 800 13,63 580 | g
|

Phosphorus in 100 parts ivon. .. 0. 160 0.170 0.1056

The Flower Branch bank was opened a mile north of the Ridge Valley furnace. The old pits had caved in

and no ore was to be seen in place; but there was a small pile, containing abont half a ton, from which the sample

was taken., This pile contained two varieties of orée—one a very compact limonite, apparently free from foreign

matter; the other a very hard, highly silicions ore. The sample was taken as an average of the entire pile. The
ore could evidently be enriched by hand-picking. The.analysis gives—

450.

Por cent. ¢
Motallie Y00 veseeevirinaiiiiiiiiiiancinan 61,02
Phosphorus 0, 095

Phosphorus in 100 parts iron...evvennena.. © 0184

Swnake Creele gap is aun opening through Ohiattooga mountain, about 13 miles south of Dalton, near the common
boundaries of Gordon, Walker, and Whitfield counties. In this gap, 2 miles west of Blue Springs station, there is
a large, irregular pit, opened on a bed of compact, dark-colored limonite, much of whieh is black, with a brilliant
luster. This ore extends along the ridge, showing itself in frequent outerops to a distance of 4 miles sonth, and
appears north of the gap, where it hag a length of about 1 mile. The width of the bed exposed in the old pit i
about 150 feet. Sample 474 was taken at this opening, which is on lot 270, twenty-sixth districl, third seetion.

The following is the complete analysis: d
i 474, - } 474,
' Per cent, Per eend.
LR PP PRI 0. 258 Thosphoric 80id «emevsseaccsnmnrenaenarinns 3. 106
. PHORPMOTUE. «eecvnenevaernaraarranisnnanen 1,359 Carbon in earbonacoous matter 0. 06
i TrON, TOEAIHC v sanr v mnererneneenrsnenans 5141 HyEros001H0 WALET «vvveevenss vae . 109
i Phogpliorus in 100 parts efiron . .eveveren..| - "2.680 Water of compesition 10, 40
‘ ) JO Y ROV,
BIHOA +ceve aemwmr v e me e ecaee s eneenaneeaas 5,90 Total -ivevennnnnan .| 100.087
Tran, protoxide .. 0.8 l e .
! Tron, peroxide ... 72.98 Per cent. of inssluble silicions matter, ..... P T ¢
Aluwming..... rasenaeesraaaeratianianneenas 5.06 RS
Manganess, protoxide ..oecevecveeianesn.|  Trace. STHOR omeveemesreers arrmee e s
Magnesin .., eeeamacirenianrnnes Creaven 0,24 Aluming .. .
Trom, Asnlphido veevevevenieeneeaiiiininan, 0.071 MAEREBI <o ceeeommmesemce eee s eeeeanvaeens
Zine, sulplddo .......0 e eariessenarraer ey 0.21
Carbonie acid..-....ne Cetrmannaneianaee o 01 Total

i

The belt of Lower Silurian limonites appears to be very narrow in northern Georgia. The number of deposits
is small, and they have not been worked. In Murray county, 12 miles north of Spring place, search was made for
copper ou the land of J. R, Harris at the time the Ducktown mines were opened. A shaft was sunk 60 feet and a
tunnel driven 150 feet into a hill on lot 164, tenth district, third section. No eopper was found, and the tunnel and
the shaft are now inaccessible ; but the porous limonite, whieh led to the exploration, still lies scattered over the
surface of the hill. Sample 476 was talken from a number of such pieces, The following is the analysis: '

| (=

I ‘ Per cont.
Metallic fron.. 55. 35
PITT 710 T . ’ 0. 691
Phosphorus in 100 parts fron .............. | © 1,248

8ix miles beyond Mr, Harris’ place, in Aliculsie valley, near the Tennessee line, there are two other deposits of .
limonite, which have been opened. One of these is near the road that runs throngh the little valley, on a wooded
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a ridge. Nothing is to be seen but a fow outerops of highly silicious ore and an old shaft, said to have been sunk
to a depth of 40 feet. - The ore is represented by sample 477, taken from the outerops. The other deposit referred
to is called the Calico bank, possibly from the effect produced by the red and white clay that fills the hollows of the
brown and blnish, scoriaceous limonite. Many years ago this ore was worked in a forge near by, but nearly all
trace of the old diggings has disappeared. Sample 478 was taken from a small pile of the ore found near an old
test-pit, on lot 238, twenty-seventh district, third section. The analyses of these two samples give the following
results:

477, 478,
b - Per cent, | Por cent.
Motallic IT0M. cunservemrrmnrresanrnsusonnans 82.17 46,78
PhoBPhOLTS. ccmvve v nnrnmianienasananaes 0. 848 0.156
Phosphorus in 100 parts iron cooenunencaen, 2. 080, 0.338

Several outcrops of red fossil-ore occur near Ringgold and on Dick’s ridge, 10 miles nortnwest of Dalton, A
mile and a quarter north of Trickum a test-pit- has been opened on lot 170, twenty-seventh distriet, third section,
and a small amount of the ore thrown out. Sample 470 was taken from this ore. The thickness of the bed is
unknown., The analysis gives:

¢ -
475.
Per cent.
Motallio Iron. coveee comenavoncrrinnnas cannns 58, 36
PhOSPHOLUS. cav v s cecnnravenrsameanmeanas 0,191
Phoaphorus in 100 parts irom .oceeuvaeavna. 0,337




NOTES ON THE SAMPLES OF MANGANESE ORE COLLECTED IN GEORGIA.

By BarLey WILLis,

\ [

In the vieinity of Cartersville, Bartow county, Georgia, are numerous deposits of limonite and manganese ere; b
the former are deseribed in ihe report on the iron ores of Georgia, 1t is the purpose of this paper to give some
account of the ore-banks of the “Pyrolusite Manganese Mining Company” aud of other small openings worked by
private parties for manganese. ' .
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a It will be seen by reference to the accompanying sketch-map that the limonites and manganese ores oceur in a
narrow belt running nearly north and south. From the Parrot bank northward the surface is formed of low hills,
generally covered with woods, but, where cleared, often cut into deep, red gullies. Itisin theclay, to which thislast
effect is due, that the manganese is commonly found, There are two kinds of the ore, which occur together in the
game banks and sometimes in the same hand-specimens; the one is pyrolusite, in its common form of needle-likes
crystals,-the other a hard, steel-gray, concretionary ore--psilomelane? They are found in nodules, usually but a
few inches or at most a foot in diameter, enveloped in the bright-red clay, through which they are irregularly
seattered. Large masses of the mingled ores oceur in some banks and have the same general concretionary
structure, though on a greater scale. Although deposited in the same strata the iron ores are not usually
b intimately associated with manganese,.

F1a, 174, —DSILOMELANE, I'RoM THE JOINSEY BANK, BARTOW COUNTY, GEORGIA.

At the Parrot and the Etowah banks limonite and psilomelane do ocenr mingled in the solid mass, but even
there each mineral is distinctly separate from the other, so that the streak and other physical characteristics of
each are readily recognizable. The pyrolusite is locally known as the “black” or ¢“soft” ore; the psilomelane as
“potato” ore, from its frequent resemblance to Irish potatoes; and along, slender stalactitic form found at one
locality is sometimes called *rat-tail” ore. '

d

£

Fia, 155, —PSILOMELANE? ENVELOPED 1§ PYROLUSITE. FROM STEPHENS BANK, BARTOW COUNTY, GEORGIA,

Cooper’s bank is the only one opened south of the Etowah river; it is quite new, and the deposit could not be
examined when visited. A shaft had been sunk on the summit of a ridge and a small amount of ore had been
taken out; this was separated into two qualities—first and second ; the former consisted of nearly pure pyrolusite,
said to be most abundant near the bottom of the shaft; the latter was the psilomelane, taken from neaver the
surface. A tunnel was being driven in to strike the deposit at some depth in order to obtain the greatest possible

[The analyses of the samples collected by Mr. Willis, and referred to in this veport, were not made, as it was found neecssary to
confine laboratory work to the iron ores.}

¥
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proportion of first-class ore. Another small opening near by has furnished a third-class ore, which is associated a
with limonite and red clay. These three qualities of ore are represented, respectively, by samples Nos. 457, 458, 459.

The road that leads eastward from Cartersville crosses a ridge in which the Parrot bank is opened and descends
into the valley of the Btowah, here spreading inte a strip of bottom-land that is bounded by the rapid river on
thie south and low hills on the north. On one of these gentle slopes Mr. Johnsey has made a small opening in the
clay, and has obtained a considerable guantity of psilomelane; the picces of ore are all small and disconnected;
each one shows a fractured surface, indicating that it has been detached from another mass, and they are undoubtedly
not in place. Sketches of several typical forms are herewith given (Fig, 154):

The Parrot bank was not visited, but a small amount of the ore was seen atthe manganese works in Cartersville;
it consisty of psilomelane (%) and limonite mingled, and resembles that of the Etowah bank. The latter lies about b
23 miles north of Cartersville on a ridge 75 or 100 feet above the Wolf Pen road. An irregular surface of ore lhas
been exposed by stripping; it is massive and made up of limonite intimately associated with psilomelane (1). Each
retains, however, it’s streak and all physical characteristics, apparent to the eye; both are concretionary and
stalactitic,

Sample 461 was taken as an approximate average of the total exposure, as the two ores could only be partially
separated, by even careful hand-picking. '

There is & little hollow north of the Xtowah bank through which a cross-road runs east and west, Quite near
. this road, 3§ miles from Cartersville, is a small opening called thie Stephen’s bank, Nodules of psilomelane (%) and
pyrolusite occur seattered through the clay, and a small pile of these lay by the side of the test-pit. One of them ¢
is sketched in Fig. 155: | .

d

116, 150, ~PsILoMELANE?  FroM DoBBIN'S BANK, BARTOW COUNTY, GEORGIA.

Dobbing’ bank, near the Wolf Pen road, 53 miles north of Cartersville, has been more extensively worked than
any of the others, excepting, perhaps, tho Chumbler hill. There are several openings, one of which-ig colled the
“Black” bank, because a very large proportion of the ore found there is pyrolusite. IFartler north are large open
cuts, which have in places been worked to a depth of 40 feet. Tho ore noduleslie in Deds 6 to 8 feet thick, dipping f
to the east; they are inclosed in red clay and limited along the strike, the greatest length yefi found being 120 feet.
The proportion of pyrolusite in the ore is said to increase as the bed descends. The hidrd and soft ores are usually
kept separate,

Sawmples 462 and 463 were taken at the northern opening and 464 from a pile of ore at the “Black mine”.

The Moceasin and Chumbler Hill banks are on a cross-road that runs east and west past Wolf I'en. The
former is a small open cut close by the road, in whieh psilomelane, forming coneretions around sandstone masses,
and irregular deposits of wad, are found, The ore is not considered as good, and being in large masses 18 moro
difficult to obtain than that found elsewhere; hence but littls has been removed. The Chumbler Hill bank has
been very extensively worked, and next to the Dobbins is the best developed. The ore lies in small eoneretions
and-also in large concretionary masses, which contain a large proportion of crystallized pyrolusite, Tig, 15715 a
sketch of a specimen of psilomelane (7) from this banlk. :
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2 The fracture in the lower left-hand carner shows well the concentric formation of these nodules.
Samples 465 and 466 were taken from ore in place at the Moccasin bank, and 467 was collected at the Chumbler

hill
»
© Frg, 167, —PSILOMELANE? FROM CHUMBLER BANK, BARTOW COUNTY, GEOBRGIA.

The Smith bank, the Upper Bishop, and the Bishop are all small openings not far from the Tennessee road,
between 6 and 7 miles north of Cartersville. The ore.is nodular, partly crystallized pyrolusite, partly the hard
amorphous ore, probably psilomelane. Sample 468 was taken from a little ore found in the old open cut of the

Smith bank, not worked at present, and samples 469 and 470 are from the Bishop bank proper. No ore was seen
at the Upper Bishop. : ‘



NOTES ON SAMPLES OF IRON ORE COLLECTED IN ALABAMA.

By W. M. CHAUVENET.

(1]

The iron ores of Alabama, represented by the samples taken, may be divided into three principal groups: The
limontes; the rad fossil or dyestone ores; the blqckbands.

The llmomteﬁ of the first group are (hvlded by Tugene A. Smith, state geologist, as follows: (1) The Silurian

" limonites-assoeiated with the Knox dolomite; (2) the limonites of the Carboniferous age occupying the ridges of
the anticlinal valleys of middle Alabama.

The working deposits of limonite are confined to the region ad)mmng and extending along the Selma, Rome,
and Dalton railroad from Bibb county to the.eastern limit of Cherokee county at the Georgia line, and to & smaller
area in Bibb and Tusecaloosa counties in the vicinity of Woodstock and Green Pond stations on the Alabama and
Chattanooga railroad, - ‘ ¢

The samples taken from the second group of limonites, namely, the Omrbomferous limonites, were from small
abandoned pits worked for forges before 1860.

The dyestone or red fossil ores of the Red Mountain group can be traced almost continuously from the extreme
south of Jefferson county northeasterly to the Georgin line in DeKalb county, a distance of 130 miles, in Alabama
alone, This great range of ores had up to the fall of 1879 been opened but ab two points for mining purposes—one
at Bureka mine, at Oxmoor station on the South and North Alabama railroad, in Jefferson county; a second at the
Irondale mine, § miles east of Birmingham, also in Jefferson county. ‘

On the west of Roup’s and Jones’ valleys, in Jefferson county, the ore ridges are duplicated, and to this portion
of the dyestone range has been given the name of Little Red mountain, On this portion of the ore no openings
have yet been made for mining purposes, ' d

An isolated group of fossil ores is found in Cherokee county, described by M. Tuomey (Geology of Alabama
1858, p. 27), as follows:

That part of Cherokee county between the hase of Lookont mountain and the Coosa river is composed of two ridges parallel with
the river from 'Wills creek where it crosses the valley to the Blue ponds, The ridge next to the monntain js composed, beginning at tho
base, of the magnesian and colored limestones, succeeded by a bed of yellow and brown sandstone, in which the bed of red ‘‘fossiliforous
ore” is contained, the whole dipping northwest. )

In this group are two openings for mining purposes, hereafter to be described.

The blackband ores are mined only at one loecality--at the mines of The Neweastle Coal and Iron Compmn )
at Newcastle station, Jefferson county.

The accompanying geological map of Alabama (Plate XXX VI) shows the three formations in which the ores ¢
sampled oceur, while the geographical map (Fig. 158) shows the location of the banks from which samples were
taken,

The sampling of the ores of A]abamm will be considered, and the deposits described according to the above
grouping.

SILURIAN LIMONITES.

‘Work was begun upon the Sllurmn limonites in Bibb and Tuscaloosa counties.
Sample 223 was taken from a pile of loose lumps thrown from a small prospecting pit opened in the Sirickland
bed for the use of the Edwards Iron Company, at Woodstock, in Bibb county. The bed is in Bibb county, SI. 4,
See. 10, T. 21, R, ] W., and is not yet fully opened. The ore occurs in loose masses, varying in size from a small
pebble to masses tons in weight, imbedded in reddish sandy clay. The ore is a dense brown limonite, with Dlack &
piteh-like strealks, and shows, upon 4 analysis—

228,
Per cent,
- Metallic 3100 vaecveiieaeiceiianeiieniean.. 4R.10
Phosphorig. coviveaesseeresnaruencasens o 0.944
Phosphorus in 100 parts iron .-v.coocaunnes 1. 960
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The ore from the west side of the branch which divides the Strickland bed was sampled from four small a
prospecting pits. The ore differs little in appearance from that on the east side of the streara, showing, upon
analysis, however, a decided difference, which may be accounted for partly by the small amount of ore from which
the samples were necessarily drawn. The analysis showg—

224,
Per cent.
Motallio lron  wovvevivinnrineeisdonnrnenes 41, 48
T T P 0. 878
Phosphorus in 100 parts ivon 2,117 b
f

The Burns bed, on land of Mr, Edwards, is west of the Strickland bed, and bas not yet been opened. It shows
a large outeropping of boulders of limonite, which were sampled on both sides of the ravine which divides the
deposit. The analysis shows—

226,

Per cent,
Motallio 101 «oatiiiiie i rane 47.11
PhoSphOruS. seeuueeveovamsrvannrnnaenacsans 0.704 .
Phosphorus in 100 parts fron v..ooveeanan. 1022 c

These deposits of limonite in yellow and red sandy clay are exceedingly irvegular, both in form and extent.
The hills in this vicinity show large outeropping masses of the ore, often hundreds of tons in weight, and smaller
loosé lumps are scattered over the surface of the hills, These pieces of loose ore co not, in nll cases, indicate an
anderlying Led of limouite.

" Crossing into Bec. 11, T, 21, R, 6 W, Bibb county, the limonite, similar in occurrence, though perhaps of lighter
brown color, is found in the De Bardeleben bank, This ore, sampled in a pit 100 feet long, by some 40 feet wide,
shows, upon analysis—

220, d
Per cend.
40, 64
Phosphorus......oeaues beiannvenarnantane: 0,221
Phosphoras in 100 parts iron ...c.oovenenn.. 0.476

The bank is close beside the track of the Alabama and Chattancoga railroad. The ore was mined for the
‘South Pittsburgh furnaces, Tennesses, and shows low phosphorus. The limonites on the property of the Ploneer
Iron Company occur along a continuous ridge, and were sampled from three openings on the bank a quarter of a
mile apart, These openings are in the 8T. £ of Sec. 30, T. 20, R. 5 W. Sample 228 shows, upon analysis—

[ 1]
. 228,
Der cent,
Motallic Iron v uveemerimmuecaremniiniieanes 48,60
Phosphorus... T T T TR 0,401
Phosphorus in 100 parts iron ..evvvneunene. 1.010

This bank was worked in 1862 and 1863 for use at Roup’s Valley Iron Works, now in ruins.

Omne mile north of this, in Tuscaloosa county, SE.  of Sec. 29, T. 20, R, 5 W., is an extensive bank belonging
‘to the Tuscaloosa Iron Company. Sample 229 was here taken from three openings extending along the ridge in a
northeast and southwest course and determining the strike of the bed. - Theoreis a dark-brown limonite, cleaving, £
when struck, into thin slabs of irregular shape, and showing a black coating on the cleavage surfaces. It occurs
imbedded in yellow clay, and is worked as in all other cases in the region under discussion in open cuts, The sample
shows, npon analysig——

+
. 229,
Der cent.
Motallio IroQ wuevevaeeennaronsrmnrans eeer| 48,12
PLOSPROTUS . vevas cenvnnsnnannesrmasesnannms 1,021
PhosphorasIn 100 parts fron.....cceuuuss . 2,122

The ore was being shipped to the South Pittsburgh furnaces, Marion county; Tennessee,

VOL XV—25
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a The bank of the FHureka Iron Company, held under lease, is in NE, 4 of See. 2, T. 21, R..6 W, The ore is a

limonite oceurring in red clay in irregular masses, us described above. It seems to be one of the best of these
limonites, and ghows, upon analysis—

230.
Per cent.
Metullio iron 46. 69
Phosphorus coveeceeuunnanerusnannes . 0.179
Plosphorus in 100 parts iron....cooeevennns 0.385
The following is the complete analysis of No. 230:
230, 280.
Per cent. Per cent.
0] ¢ 1 e 0.918 Phosphorie acid oo cvennaviinnn., 0.410
Phosphorus........ 0.179 Carbon in carbonrceons mattor.. . 0,20
Iron, metallie 48,59 Hygroscopio Wator -vueeinnviiiananncnas 0.84
Water of composition.....eeareieeiinaa. 9.23
e SR L IE LI AR LI 16,07 TOBAL +esveneecmesemsansecmeeeneaans 100. 095
Tron, protoxide 0.26
Trom, Peroxide cecceeimveiinas covevanincen. 05, 89 Per cent. of insoluble silicions matter...... 18,04
AlUMINR. «cevrvanssiannasmrurtenanrnsiees 5.41 .
Manganose, protoxide S Q.72 Silios........ N 16.07 .
LADIG ©evees —memveeneeareeaneannnnananaes 0.66 | Alumina.... 2.80
Magnesin. coeivecivncn sunmnoans [ 0.25 I oL N LR PREI CL TIPS 0.10
Tron, disuiphide 0. 6505 Magnesia........ e eirssene et 0.04
Carbonio neid..cven vveeinnuanann beieenneans 0,57 B Y U 18,10

It is washed and shipped to Oxmoor furnace, in Jefferson county. Returning to Woodstook station limonites
were fohind exposed in a prospecting trench on the property of Dr, Ray, of Woodstoclk,

Here, in 81, 4, Sec. 15, T. 21, R. 6 W., Bibb county, the hill rises rapidly from the track of the Alabama and
d Chattanooga railroad, and sample 231 was taken on the erown of the hill, and from a second prospecting pit 400
yards eagt of the erown. The ore is a dense limonite showing no peculiarities, The analysis shows—

' 231,
Per cent,
Metallio 100 .. ooiiiiiii i ic e 47,71
Phosphorngecsceseueas eneieaneenatanobrans 0. 028
Phosphorua in 100 parts from.......coenveen. 1. 832

Sample 232 was taken on Dr. Ray's property in SE. }, Séc.‘16, T. 21, R. 6 W., from a short trench from which

€ loose lumps of ore had been thrown and which exposed large masses imbedded deeper in the yellow clay at the
pottom. This ore shows, upon analysis—

282,
) Per cent.
Metalliodron ..ooieeniiiennian ceemartond| 54,26
Phosphorus....coocennenae crvvennren PR 0. 266
Phosphorns in 100 parts iron......c.caeueen 0,460

The next sample was taken on the prop‘erty of 8. H. Woodward from outeropping howlders of limonite, The

¥ bank located by the outcrop is in Tuscaloosa county, in W. § Sec. 10, T. 21, R. 6 W. The analysis of the sample
gives—

|
Per cent,
Metallio iron .ocnvvsnamesverriiianienraenne * 5612
Phosphorus «eeeeenensan aeevenrevensannn o 0,444
Phosphorns in 100 parts iron 0. 791

These ores are widely spread and are found in evéry hillside throughout the region just gone over; the ores
differ little in appearance, all showing dense-brown, smooth fracture and black, mammillary, pitehy-looking

surfaces, showing fewer pots and honeycombed masses than the ores next to be deseribed, lying along the Selma:,
Rome, and Dalton railroad,
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The limonites so extensively mined along the line of the Selma, Rome, and Dalton railroad were first sampled a
at the Brierfield I'urnace banks. The banks are 1} mile northwest of the now abandoned furnace, and are much
fallen and covered. The oreis a dense, chertylimonite, imbedded in yellow sandy clay, at times showing honeycombed
masses, and pitehy mammillary surfaces are common. The ore was worked in open cuts whiek cover the low hills
on the sides of the Montevallo road in SI. % See. 21, T. 24 N., R. 11 E. No system seems to have been followed
in wining these ores, the pits being very irregular in shape, and seeming to follow the richest masses of the bed.
Sifters were here used to separate the finer chert lamps and the clay trom the ore. This ore has been long cclebrated
in Alabama. The sample here taken is from many of these irregular openings from such loose lumps or outeropping
masses as could be found. The analysis of this ore gives—

)
234,
Per cent.
Motallio dron ... .ooveiviiiiiiiins chiiin 40,12
Phosphorus...... Cesereseinae e enras 0. 266
Phosphiorus in 100 parts iron. .............. 0. 540

Though quite a good limonite by this showing, thera is no reason why it should produce finer iron than the
ores above shown from Eureka mine, in Togcaloosa county, sample 230.

Going northeast upon the Selma, Rome, and Dalton railroad, the next working deposits of limenite visited ¢
were at Shelby. Here, in 8K, % Sec. 13, T. 22 8, R. 1 W, in Shelby county, the Shelby Iron Company own and
worlk extensive banlks of limonite. Tho whole of the low hill northeast of the furnaces, which are two in number,
is a network of irregular shallow pits and diggings, The ore ocears in small lnmps scattered through red clay,
and is a dense, dark-colored limonite, often in huge masses. The Shelby ore is peculiar in the many concretions
lined with stalactites of a brilliant bronze hne, and in the huge pots and cavities lined upon the inner swfaces
with a pitchy-black coating. Iing specimens of fibrous limonite are also found, the needles often from 6 to 8
inches in length. The finer ores dug from the clay banks with their accompanying elay are washed, and in many
instances roasted, though much of this ore is also used raw. The main pit at the bank exposes a face of ore rising
in a wall 45 feet in height and as many wide. This huge mass of ore shows great cavities and gnarled and twisted
surfaces, varied in color from dense black to a very light brown. Three samples were taken {rom the Shelby d
banlks, all of them from suc¢h pits as are at present worked, The following are the analyses of these ores:

235, 2360 27,

DPer cenl, | Percent, | Per cent,

Motallio iron ...... [T 52,82 63,92 40, 64
Phosphoris. cvaue veeuereennn 0.241 0.282 0,137
Phosphorus in 100 parta iren... 0. 450 0. 523 0. 276

Sample 235 is from the washer, and shows washed ore from one pit. The ore occwrs in small lumps and
fragments of hollow potsloosely scattered through a yellow clay, Sample 236 is from the stock-pile at the furnaces, €
and represents ore from many parts of new and old diggings. Sample 237 is from the face of the great wall in the
main pit above described, talken across the whole face. Sample 235 has been subjected to full analysis, with the
following result: ‘

236, 285,

Per cent, Per cent,

Bulphuar covaveivirnvnrmmaneiaanaes PYRRON “es 0.130 Carbon in enrbonaccous matter.......... . 0,00
PhLOSPROTUS . aneerenenrrmernenersasnsnnnes 0. 241 Hygroscople water ......... besrirnrenenane 0. 87
Trom, moetallic .- cveeviiiarinbnrcnnrnnnsncens 52,82 ‘Water of composition.vececerereinrnnane .- 9. 62 .

. "
Silien..... NeswssumameemenyaaemasnnnETe s 6. 62
Tron, protoxide 0.34 .
Tron, PeroXide ..oueeereverervrnnseanmasoans 74,88
ANUNINN eiivnivenn  rraanernrmeearaeeean, 8.80
Manganoese, protoxXide ccoeve.aeanesinaeia. 1.41
T 0,82
Magnesin ,..... ieneaeueseunmnsresenuananan 1.02
Iron, AISUIphide «ccvvernnvmrcvmeiecsoniann, 0, 260
Carbonie acid....cuuennen - 0,25
Phosphorio acidl -ceavvneninsne sanrannnnans 0. 551

The next furnace using the ores of this region is the Alabama furnace, at Alabama station, Talladega county.
Its ores are drawn from a wide range of country, all of which, however, lies adjacent to the Selma, Rome, and Dalton
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a railroad. The first banks visited were those on the furnace property, which are now abandoned. These banks are
in See. 17, T, 17, R. 7 E,, half a mile from the furnace. The ore presents no peculiarities, being medium brown color,
with reddish surfaces at times. The mine is an irregular open cut 30 feet deep and some bundred feet across.
Analysis of this ore shows—

240,
Per cent.
Motallio Iron «eewesvnieriovinnecmanvaneanas 53.45
PhosplOriS . ccuvauescnaeausnasanaacmnaanss 0.012
b Phosphorus in 100 parts iron .cvee.uenen.. 1.706

The Talladega ore-bank in See. 20, T. 18, R. 5 I. is represented by sample 238, sampled on the cars at Alabama
furnace, and is part of the furnace ore property. The ore is a dark-brown limonite with coneretions composed of
short, silky, fibrous ore, its cavities filled with red ocher and at times with white sandy powder. The analysis of
this sample gives— .

238.
Per cent.
Metallioiron..covveuucnmeaiaenanns eesiaanes 54,23
PhOSPROTIE. ceevs iircincenern v s 0.18L
¢ Plhosphorus in 100 parts iren .....ccua.... 0.334

The prineipal banks which supply Alabama furnace are in T, 18, R. 6, Talladega county, and are known as the
Olifton banks., These ores have but recently been opened for furnace use, and are different from any other limonites
sampled in this vicinity. The bank was being worked in an open cut, kuown as pit No. 1, which, when visited,
was 15 feet deep and 30 feet across. The ore is a spongy, honeycombed, rather light limonite, showing dark-brown
and light-yellow streaks, and containing included masses of soft, white chert, nsually squave-cornered, often triangular
inshape, At the time when sample 241 was taken this bed was showing large quantities of this white silicious matter
which covered the working-face with its powder under the tools of the miner. The small pit showed a wall of
ore 1b feet high which seemed to dip deeper from the surface ag it went southward, The ore is imbedded in yellow
d clay and is exceedingly irregular in occurrence, the small pit under consideration showng nothing but clay with
white masses of chert on two sides and Yimonite in 0dd lumps and streaks on the bottom. The wall of ove on the
south seemed to be a huge boulder. The ani\.lysis of this sample shows—

241,
Per cent.
Metalllo Iron. vueeeeinereniirennianaincnnan, 48,74
Phosphorug. .eeeesvacvraanncnnnnneenanaaan, 0. 011
Phosphorus in 100 parts iron. .ccnevannae 0,023

¢ The same ore was sampled on the pile at Alabama furnace, and shows, upon analysis—-

280,
Per cent.
Motallio Iron. cvuemieenr nnasensenaescanans 52. 40
PhHoapllorl8. ceeeniaiieciunsnncennsssnnaanns 0,047
Phosphorus in 100 parts iron....... eeeeens 0. 090

This pile showed less white chert than that from which sample 241 was taken,

Bed No. 6, on the Clifton property, had been opened on the crown of a hill 100 feet high by two trenches. The.
f ore thrown from this pit presented a beautiful appearance. It is a very light, spongy ore, exceedingly porous, its
many cavities divided by thin, laminated walls, 'When freshly mined the ore, especially in the lining of its cavities,
is highly colored—Dblue, green, and brilliant reds and yellows being most common. These colors fade upon exposuroe
to the air. The more solid parts of the Iumps are & dark-brown shade, and the whole lump assumes this shade.
after some weeks of exposure.

‘The sample taken at these two pits, from some hundred tons of ore, shows upon analysis—

242,
Per gent.
Metalle {00 «onmse vaemmencmnnnraneens 5222
PROSPROTUS . cucemvevann vennaniemnnannasnns 0. 041
Phosphorus in 100 parts iron. ..occaveeeas. 0. 078
L]
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The pits were 100 yards apart. The low per cent. of phosphorus in these ores distinguishes them from other a
limonites taken on the Selma, Rome and Dalton railroad, the Skinner bank being excepted. These pits upon the
Clifton bank, No. 1 and No. 6, as above, are in Sec. 26, T. 18, R. 6. :

The Leay bed on the same property is also in Sec. 26, and was worked in 1862 for a forge on a near stream.

It shows bowlders in red clay, with none of the accompanying white chert, The ore is porous at times, at times
argillaceous, and shows, upon analysis—

248,
: Per cent.
Motalliodron..cooeeveeinnresoriaannennaies .. 5108
Phosphorig.ceoivevarserivresssnaeransanans 0,100 b
' Phosphoras in 100 parts iron...c...cooeenen 0.108

The pit is fallen and covered, and the sample was taken from such lumps as could be found exposed.
The complete analysis of sample 242 is as follows:

242, 242,
* Per cent, ' Per cent,
31010131 1 U 0.100 Carbonio ncid.ieeeereannes feasmessaecncacaes 0. 384
Phosphorns..... 0. 041 Phoaphoric acid ceveneiiuieineircrancunane 0. 984
Xron, metallio..... 62,22 Carbon in carbanaceons matter....ceveeens 0. 26 C
Hygroseoplo WAOT cuvveivervennanianeeeas 0. 65
SIHCR vvsrerrrmmsncvnnesorieassansaennsane. 9.42 Water of composition.... o veveaiecansine, 10, 56
Tron, protoxide cuvensvenes [ 0.19 an
MOt ccearicinirtieannrravasacisnss 100. 188
Iron, peroxide ...... somresurauaes 74,81 Totl P
Aluming..eeeo e veinmamecaennansns 1.80
cent, of insoluble silicions matter...... 11,09
Manganeae, protoxide ...eureeeiiuernrann. 1,00 Per cent, of insoly
TAMO veveer venennenrenasnmmnrnnsenvennconn: 0,84 0,42
MARNEBIA cceneaeinirerrinenrananas e eans 0. 23 1,50
Tron, disulphide...... Geennernnaeriassraaau 0.119 0.07
Nickel, sulphide 0.14 0,12
Cobalt, sulphide ..coeer wavmneranraarrnne. Traco. e
Copper, sulphide.c.cevieiiiemreninenann, Trace. L1 i
(4

The furnaces of the Woodstock Iron Company are situated at Anniston, on the Selma, Rome, and Dalton
railroad, in Calhoun county, The ores of this company are brought from many banks located in both Talladega
and OCalhoun counties, along the line of the railroad. The ores sampled were from the following banks: The Sparks
bank, in T. 19, R. 4 ., Talladega county, sampled on the cars at Woodstock furnaces. The pit is one of some
importance; the ore is cherty and dense, showing, upon analysis, low phosphorus.

244,
Per oent.
Metalloiron, cauevarnaseane Ceneaiueanaa e 54,09 .
Phosphorus e eeeaer e, P 0.118 e
Phosphorus in 100 parts iron, .coeeeeceennss 0.218

The Side bank is in the same town and range as the Sparks bank, The ore from many banks worked by'the
Woodstock company is brought to the furnaces by farmers, and may come from any of the hills within 10 miles.
Many of these banks are nameless, and the ore brought in by ox-teams is accepted or rejected, as the inspector sees
fit. The Side bank shows a soft argillaceous limonite, with oceasional dense, cherty lumps, and sampled from the
cars at 'Woodstock, gives, upon analysig—

245,
Per cent. f
Motallic iron. coeeaeenannes nesmereseenane sen 47,12
PhospBOras, scuersarsnnsnsnecnsenans TR 0,149
Phosphorns in 100 parts iron.....eceeeenene 0. 816

The Qlover bank is in Sec. 21, T 16, R. 8 &, Gaihbun county. The ore sampled at the Woodstook furnace, on
the cars, from 50 tons, was a soft, clayey limonite, with occasional dense, bard lumps. This bank was opened in
1879, Analysis of the sample gives—

| 246,
Per cent.
Metallie iron 46,87
PhosphOTUS . eueareanrer cnnronnanas veremran- 0. 048
Phosphorus in 100 partairen......... reenns 0.1056
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a The Old Oxford bank, near the furnaces, in See, 7, T, 15, R. 8 E., has been worked by the Woodstock company
for eight years, and by the Oxford furnace, now abandoned, for many years previous. The sample was taken from
two adjoining pits, on the top of the main hill, from a rough face of ore in one farthest west, and from a pile of
loose Iumps in a second, some 200 yards east. This bank is riddled by pits and trenches, and is much worked out.
Analysis of this sample gives— :

247,
Per cent.
MetalHe 10N e vrsen e e carnasenaneaan. 49,02
Qg1 03100 T R 0.147
b Pliosphorus in 100 parts fron. «v.e.vannn... 0.206
t

The ore is a dense, light-colored limonite in a very red ¢lay which fills the cavities of the ore.

The Skinner bank, one-quarter mile west of the furnaces, on the west side of the ridge, is worked exclusively
for the Wqodstock company. The opening upon this bank is 20 feet deep and 50 feet long. The ore-masses are
surrounded by a sticky, marbleized clay, streaked with white, red, and yellow. The ore is worked by pulling down
the bank and picking the ore from the clay, The ore is a porous, brown limonite, giving, upon analysis—

C 248,
. Per cent.
Metallle IrON .. avreneecvinmmeenanvaneiannes 48, 62
PHOSPHOITIS .« cinane cnevmevnvnnenanaae o 0. 031
Thosphorus in 100 partsiron.........veeee 0, 0068

The Wuasher bank shows a very red clay, in which the ore occurs in fine lumps and shells of broken pots. The
ore is put through a washer, direct from which sample 249 was taken. This bank lies half » mile west of Anniston,
in Sec. 7, T. 15, R. 8 E., Calhoun county, and had been opened five years. The analysis shows—

249,

d
Per oent. |
Metallio Iron. coc e i ciieae rreaas 52, 14
PhoaphornS.ceeescaneasenncaavnns 0.113
Phosphorus in 100 parts iron 0.217

The company work other banlks in Secs. §, 32, and 34, T. 15, R. 8 B., but these are of small importance. A few
of the banks in this region show manganese in workable guantity, and the Woodstock company have used the ore
from section 34 for a mix in the manufacture of spiegel iron. The pit is now exhausted, fallen, and abandoned.
The per cenb. of manganese in the ore was very variable.

The banks of the Stonewall ITron Company are two in number, situated upon the furnace property in See. 15,
e T. 12, R. 11 E,, on the line of the Selma, Romwe, and Dalton railroad, in Cherokee county.

The “Lower” bank, southeast of the furnace, is opened by a square pit 30 feet deep, exposing boulders of ore
protruding from the bottom, and seams of ore dipping 30° in the northwest wall imbedded in yellow clay with largo
red masses. The ore is a dark-brown limonite with black streaks and velvety cavities, and was first worked in
1873. The sample taken from all parts of the pit shows, upon analysis—

250,
Per cent.
Motallio 11on. veuveerrvnvovacaarannercnnnn 41,45
b @ B3 TN T o 0. 678
Phosphorus in 100 partairon.......cooeees 1,681

The ¢ Upper” bank i§ opened 60 feet Lelow the crown of the high hill northwest of the furnace, The ore is
associated with yellow clay and much yellow chert, and occurs in large masses. It is a very dense, brown limonite,
showing little black in the cavities, and giving, upon analysis— '

261.
Per cent.
Motalllo Irop, caveeeear e nceninanaunan 42,62
PhOAPIOIUS . cveanmecaraancacnrannsasanraans 0. 301
" Phosphorus in 100 parts iron. ...veeoansne. 0.708
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The Tecumseh furnace, 1 mile southeast of the Selma, Rome, and Dalton railroad, in Sec. 24, T. 12, R. 11 E., a
Oherokee county, is in a region most productive of limonite ores. The hills back of the iurnaee both south and
east covered with loose lumps, mdlcatmg the underlying beds. This ore is mined by the farmers in the vicinity,
permission for such mining being obtained from the company when the ore is upon company property. In this way
as many as fifty banks of limonite are opened and worked from time to time within a radius of 6 mﬂes. These ores
are denge, brown limonites.

The following banks were sampled: The Terry bank, See. 18, T. 12, R. 15 Tt; the Treadaway banlk, in Sec. 29,
12, k. 12 B.; the Brown bank, in section 30, same townslnp and range. Bes1des these, samples were takan from
the stock-piles at the furnace, made up of mixed ore from all the company’s banks.

‘The largest exposure of limonite seen upon this range was that at the Brown bank, above mentioned. Herea b
pit 40 feet deep and over 200 feet long has been excavated upon the almost solid ore-mass, which is seen rising in
rough masses and ledges on all sides, occupying also the bottom of the pit. The hills above the cut are covered
with outcropping ledges and boulders of the ore. The ore presents mauny varieties, both in texture and in color,
and in the southeast corner of the pit a recent blast had exposed a surface of mueh blackened ore, probably due to
the binoxide of manganese. Pots and concretions are common, the interior cavities often crossed by stalactites,
showing, when broken, a radiating stracture. The following analyses show the nature of these limonites: No., 252
is from the Terry bank; No. 253 {rom the Treadaway bank; No. 254 from the furnace stock-pile, representing many
" panks; and No. 265 from the Brown bank:

.

¢

252. 258, 254, 285,

Per oent, | Per cent. | DPeroent, | Per oent.

Motallio iron vevaneveerieninnns 60, 04 48, 44 51,50 52, 07
Phosphotus..ceeeviiiiisrnanans 0.108 0. 684 0. 908 0. 838
Phosphorns in 100 parts ivon. .. 0.215 1,206 1761 1, 600

Besides these banks the Tecumseh furnace uses ore from the Jacksonoville bank, in See. 12, 1. 14, I 8 1., in
Qallhioun county, sampled from a stock-pile at Tecumseh, The bank belongs to the Tecumseh Iron Company, though
other parties own ore-banks in the same section. The analysis of this sample shows—

d
. 260,
DPer oent, )
MetallioIron..ceerevunnnnn. ferrerreeeecanes 40. 64
PhosphoTuB...c.vveiiiirvvansannan 0. 641
Phosphorns in 100 parts iren..... . 1,831

This ore shows many pots lined with purple clay, and having dense brown walls; its associated clay is a bright
yellow.

The ore from the Terry bank shows the following composition upon complete analysls-— e
252, 262
Per cent. : DPer cent.
SUIPRIE veveneaniunrnnanenomenssranaasnnas 0,170 Carbon in carbonaceous matter...... ..., 0.26
Phosphorag...oueaan.. puessereasesrenantan 0. 108 Hygroacoplo Water «.o....ccean P 0.42
Tron, MobAllio . cuenniaioaniians inenensannns 60, 04 Water of composition ...oveeiiniiniinan, 10.20
[
17| R PN , 023
Siliea .. ... reveerennaneeaaaan weereenns 2 Total o
T, Borowtlo e T gy e centof ool siluns wntor.... | 3614
ﬁl BRBB:ceor oo R z' (2)2 STHOR veet vt eervnareesnen e ensanns e | 1L28 r
O wrremoamnnrasmnrmnmnss e : Aluming (with trace of oxide of ron) ..... 3,80
MAgnesin. cererianinaaceianon 0,25 Limo 0,18
Tron, disulphide .. ‘ 0,337 Mo vn;;;; """""""""""""""" 0' 1
PotagsA . cerennnnn 0,14 BUORL .- ’
Potassn. - 0. 14
Soda..einannnnns 0.1 Sodn 01l
Curbonte aoid. ... oan || SO .
Phasphoric acid 0, 248 B 15, 00

After passing Tecumseh furnace the Selma, Rome, and Dalton railroad crosses the Georgia line 1 mile east.
The range of limonites continues into that state, and trends away in a northeast direction. Samples 448 and 449,
from the Pennington and Alloway hanks on the Ztna furnace property, in Polk county, Georgia, are described in
the report on the Geovgia ores, by Mr. Bailey Willis, and lie 1 mile from the Alabama state line.
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a The Rock Run furnace, which has Dbeen idle for some years, is situated in Sec. b, T, 12, R. 11 B., Cherokee
county. The “Turnace” bank, occupying the sides and erown of the hill at the furnace, has been worked in a
nomber of places. The old pits are much fallen, affording but a poor opportunity for sampling. Sample 258 Was
taken from three pits on this bank, and shows, upon analysis, the following result:

268,
Per cent.
Metallic tron veeeeroreiioiiennareicnnnnne. 54. 06
PhOSPHOTHB tevuevimemnrnconeennnennninanns 0.342
b Phosphorus in 100 parts iron «...... ... 0,622 -
The ore is a hard, dense, brown limonite.
The Hardin bank, siteated in Sec. 32, T. 11, R, 11 E,, has been recently opened, and is one of the furnace
banks.

The sample was taken from a small opening showing the ore in lumps and irregular masses in red clay,

not sufficiently developed to show its probable extent. Sample 267 was here taken, and gives, upon analysis—

257,

c Per cenl.
B G TRARTURG 1) 54.15
PhosphOTNS vreneeecrniicnn veannncanneanes 0, 749
TPhosphorus in 100 parts iron weveeerenen... 1. 388

This sample was from surface lamps, and completes the list of limonites taken on this range of ores. From
these ores the celebrated car-wheel iron of Alabama is manufactured.

FOSSIL ORES,

The fossil or dyestone ore of the main Red Mountain group will next be considered. The ore ig a soft red
hematite of & distinetly grannlar structure, cleaving readily into thin slabs of varying thickness, and when so cleft
d showing thickly bedded fossils upon the cleavage surfaces. These fossil forms are more distinct in the softer and
more or less decomposed varieties of the ore. The ore stains the hand a deep red, and has an unctuous feeling
when rubbed between the fingers. It lies in a well-defined bed, capped in most instances Ly a heavy layer of
sandstone, The outerop on that portion of the range south of Springville, in Saint Clair county, is to be found
near the erown of the northeast slope of the ridges, dipping southeast. North of Springville the beds, which are
_ three or more in number, dip northwest, and the range is much broken and divided. '

The most southerly outerop of fossil ore seen was that on the Shamblin and Dickey tract, in Tuscaloosa county,.
in the SE. { Sec. 34, T. 20, R.6 W. Here, on the crown of a low hill, a test-pit had been sunk 9 feet upon the outerop,.
and from the lumps of ore thrown out the sample was taken. The pit had long since fallen in, preventing the bed
e from being seen. This ore is to be opened for use of the Alice furnace, in Birmingham, and shows, upon analysis—

227,

Per cent,
Motallio Iron «vevveeiiniiiiceinnnncnaiine. 40, 49
Phosphoriia .oovruunvarnrneacerniraveanennn 0. 048
Phosphorus in 100 parts fron ......cocnenns 0. 097

This bed seems isclated, though it belongs with the Red Mountain group, which it resembles both in texture
and in composition.
£ In the southern part of Jefferson county, in See. 11 T. 19, R. 4 W, the bed of fossil ore is exposed 13 feet in
thickness on the property of Mr. M, L. Potter and Mr. J. N A. Grlswold of New York. Here, in the northwestern
quarter of Sec. 11, T, 19, R. 4 W., a small prospecting pit has been opened exposing the whole thickness of the bed.

Bample 260 was taken from top to bottom and across the exposed face, and gives an average of the vein, The
analysis of this sample, which was taken at pit No. 1, shows—

260.
- Per cent.
Metallic rom veeeevovncnecevinrininas comnen 54,15
PhosphOrT cccvrricntvimncnarnces vamsann 0.152
Phosphorus in 100 parts 1100 «eeeeeerrans 0,981
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. s .
Sample 261 is from SE. £ Sec. 2, T. 19, R. 4 W., on the same property. The whole thickness of the bed, here a
13 feet 8 inches, is divided into three seams by 1 foot 8 inches of hard ore lying between the upper and lower softer:
portions. Trom this hard portion the sample in question was taken, yielding, upon analysis—

261,
Per cent,
Metallic iron . ...vceeesvieeenvnnniibunes 40, 04
Phosphorns . 0. 810
Phogphorus in 100 parts iron «eveveveenan.. 0.797 b

Continuing northward along the crown of Red mountain, the ore is found outeropping in a rough ledge toward

the west.

This outerop is of a hard, rather dense ore, but farther back from the steep western face of the ridge

an overlying softer seam can be traced. The ontcropping seams, both hard and soft, were sampled along a quarter

of a mile, with the strike in SE. } Seec. 30, T. 18, R. 3 W.

of the Alice furnace now building in Blrmmghmm, Jefferson count;

This ore is to be opened in the fall of 1880 for the use-
This ore shows, upon analysis—

‘ 204,
Der oent. ¢
Metollic Iron.cecescenseneanncinns 60, 68
Phosphorus... 0, 067
Phosphorus in 100 parte iron.....eeeeveee.. ‘ 0,118

This sample, it must be borne in mind, comes from a much weathered outerop, and is no indication of the ore-
deeper upon the vein, which is apt to be lower in iron and to.contain more phosphoric acid,

The Fureka mine is situated on the very crown of Red mountain in the NE. { See. 21, T, 18, R. 3 W, Jefferson:
county, The mine is opened on the cuterop, and is worked by tunneling along the strike of the bed, which is here-

7 feet thick and divided into two seams-—an upper 4 feef of soft ove, and a lower 3 feet of harder ore.

These two-

geams are mixed in mining, but a separate sample was taken from each with a view of determining their d

difference.
upper tunnel,

The samples were both from about 20 or 30 feet from the outeropping edge of the bed at the side of the:
The following analyses show the difference in the ores:

202, 208,
Per cent, | Per cent,
Metallio f100. covivernnnannerans 61, 26 60, 40
Phosphorts............. [ 0.2190 0. 510
Phosphorus in 100 parts iron... 0.426 1,080 é

Thig difference is very striking and shows the value of separating the upper scam from the more phosphatic-

lower one (see full analysis).

The bed is overlain by sandstone, and dips southeast with the formation. This ore

is sent to the Oxmoor furnaces, on the line of the Alabama North and South railroad, to which it is eonveyed by a-
narrow-gauge railway, running a small engine. The Oxmoor furnaces are sitnated between Secs. 33 and 34, T..

18, R. 3 W,, Jefferson county. Sample 202 yields, upon full analysis—

202, 202,
Per cent. Per cent.
SuIphUT cecmveerrnnrrnnrsiarene e 0.189 Phoaphorio acid «-vvevvrveranrinrniiiinns . 0, 501
PhoBphortB..coueiaassernaensararnessasnns 0,210 Carbon in carbonaceous matter...... P 0,02 «
Tron, metallio.uvessnrmaninaenionnnnuanse b1. 25 Wator of composition..cevveaeseonn.. vemn 217
SR 1nnnnnnns SRTTSSUNTTT USSR 16,60 Total,eeeesrnina Veeevienennsanes aesd 300,071
Iron, protoxide....... TrmenmnEmTeneme 0.19 Per cent. of insoluble silicions matter......] 10,28
Iron, peroxide +....... 72,84 } S
Aluring .coeveeeeiinenionne 6,57 10. 50
Manganese, protoxide .... 0.87 2.6
LiMe .oviamencennnnn peanean e 0.27 0'
Magnesin 0,22 M - 12
"""""""" ' L Y 0.0
Tron, disnlphide cueeesenrominaracascninann 0. 260 aguosin A 4
Oarbonio acid .vaiesveneenraaarsesieinnioas 0,07 Total evvrneninnennes R [P 10.80
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a Theorefrom the two seams at Eurelka mine was sampled from the stock-pile at Oxmoor, and yields upon analysis—

l 205,

Motallio Irol. .coivivesmrsnmmai siveennenens
PHOSPROITS. vt vivas sncamssanacanannnnss
Phoesphorus in100 parts fron...,..c.cocvvennn.

Per eent.
50. 89

0. 225

{ 0. 442

The ore from Bureka mine in Tuscaloosa county, shown in sample 230, was again sampled here, and yiclded

b upon analysis—

Motallic dron.coieicniiieiiiiinaans
Phosphorus. .cvvvueuneanas [
Phosphorus fn 100 parts dron. . .cvvnseannnn

Per cent,
44, 12

0. 259

0. 587

This sample was from a stock-pile of 100 tons.
¢ The burnt blackband ores from Newcastle were also sampled at the Oxmoor piles, but will be quoted under the
deseription of these ores at the end of this paper.

On the crown of the ridge east of Birmingham, in Jefferson county, in the SW, % Sec. 6, T. 18, R. 2 W, the
dyestone ore has been opened by a small pit sunk some 20 feet upon the vein which dips southeast, and is capped

by a layer of sandstone,

analysig—

The ore was opened for the use of the Alice furnace in Birmingham, and shows, upon

Metallie Iron.... .
PhoSPhOTUS. . ke s vavann canuesavann [

‘

Phosphorus in 100 parts iron....c.v <av.nn.

Per oent,
46. 80

0,200

0,420

The 0ld Trondale furnace, now abandoned, is situated on the eastern side of Red mountain, 5 miles east of
Birmingham, in Jefferson county. The mine is situated in a ravine on the east slope of Red mountain, 1 mile woest
-of the furnace,and was worked by means of several tununels running with the strike of the bed which dips southenst,
The tunnel entrances are completely fallen, so as to prevent approach to the old working-faces; the sample was
:therefore taken from a pile.of a few tons exposed for some ten years at the mouth of the opening. The ore is
‘dense and rasher sandy in character, and shows, upon analysige

:[‘,‘

222,

Metallio iron. .....ovnvnnns
PLOSPIOTUS .« cavwesvamnnesnnoraivensnunan
Phosphorus in 100 parts iton. ,eeeeevann, .o,

Per cent.
30. 41

The ore is eapped by a coarse sandstone, above whicl, and farther up the ravine, lies a Jimestone once used
for a flux in the furnace. This mine was one of the first openings upon Red mountain dyestone ores. In T. 16, 1.
1 W., 2 miles west of Trussville, on the Alabama and Chattancoga railroad, in Jefferson county, the outcrop of
fossil ore is found on the Hickman place, and this portion of the mountain has recently been purchased for mining
£ purposes. In the NE. } of SE. % Sec. 10, T\ 16, R. 1 W., a small opening had been made upon the orc-bed some
three feet in depth and as many across. The bed is here 4 feet in thickness, dipping southeast, vhe upper 1 foot
consisting of a softer, somewhat decomposed pre, The sample was taken from both upper and lower geams, and
about 2 feet {rom the original outcrop face. The analysis shows—

213,

Metallio Iron...ceovia e iinnieeiecniaraenas
Phosphorus..c.p.vvnnereannn Cennsunevmenns
Phosphorns in 100 parts iron....caneen.e ..

~ Por cent.
- 59, 89

0. 085
0.142




IRON-ORE MINES OF ALABAMA. 395

Tifty feet below this bed is a second bed composed of highly ferruginous limestone, having the general a
-appearance of the fossil ore, but without the defined fossil forms. It is wuch harder than the ore and of a more
crystalline structure. It was thought possible that this bed might prove of value as a flux, but the high per cent.
-of phosphorus rnins it for snel a purpose, The analysis shows—-

214,

R Per cent,
L Motallio Jron . wece e s vamnerremr i aaan 18.18

PhosphOriB. ..o aaenereesvnsamnunssaneannans 0,102

Phosphorua in 100 parts fron........ceaen. 0. 661

b

This bed dips southeast with the ore-bed. The outerop is largely exposed in NE. 4 of NE. 1, See. 15, 1.
16, R. 1 W., where on the two sides of the Jasper road a sample was taken. This ore is also on the Hickman
place, and gives, npon analysis—

215,
Per vent,
Motallio Iron. cove i inenmvaeanrvane el 44.16
PhoSPhOTIS cvus e vvvavnsmevesiinasinneinns 0. 061
Phosphiorus in 100 parts iron. ceuavsecns.en. 0. 116 ¢

This ore was quite hard ; its thickness was not exposed.

Continuing north along Red mountain, & small opening is found in the SW. § Sec. 28, T\ 14, R. 2 I, Saint Olair
county., A short tunnel has here been run along the strike of the ore-bed. Here the softer portion of the seam is
near the bottom, the whole bed being only 36 inches thick, This pit iy one of the Woodall openings, and is
abandoned. Tho analysis of sample taken across the whole bed gives—

218,
Per oend, d
Motalle Iron . caaceaiiaen vamnmsviananincnas 48,08
PhoSPROTUA . cavuesrnannsnaeionntinenus cannns 0,202
Plusphorug in 100 parts fron. ....vovernnn. " 0,000

On the mountain range northwest of Springville, in Saint Clair county, on the property of Mr. 4. W. Woodall,
large quantities of ore are being mined. The beds outeropping on the northeast slope of the ridges are worked
by stripping along the strike. This method of mining is followed with a view to securing only the softest ore,
which is most easily mined. No depth upon the hed had been reached when the mines were visited. The upper
seam at this point is about 50 feet below the crown of the ridge and dips northwest, about 34 feet of its thickness
being exposed. The analysis of a sample taken along 30 feet of the ontcropping bed shows~— ¢

‘ o,

Per cend.
MetallicIron .oovervemiivnmeinariiimnnnen, 53.28
o PROSPIOIUS . cvas s vnuranrcevansrmtrne raraae 0,261
Phospliorus in 100 parta fron. ...ovoeunvennn 0, 400 ;

One hundred and ten feet below this upper bed is a second one, also outcroping on the northeast slope. This
bed is opened for some hundred feet along the outerop. The sample here taken shows upon analysig :

218,  §
5
: Per oent. ¥
Motallio 110N, . aesserscuens cmmmeaia e 40,49
PLoSPIOLUB . vvarenrnnnreniaasaanssnansanns 0, 436
_Phosphorus in 100 parta fron...co.eooneenas 0,870

These two samples were taken from the SW. %, Sec. 27, T. 14, R. 2 I, in Saint Clair county.
Four miles northeast of Springville, on the land of Mr. 4. D. Aderhelt, an opening has been made upon the
Red Mountain ore in Sec. 23, T. 14, R. 2 E., Saint Olair county. The bed was here opened by a cut which exposes
-the seam dipping northwest, and varying in thickness from 30 inches to 3 feet. This bed at the outerop, and for
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a some 30 feet running with the dip, is of a dark-red color, and shows a compact, fossil ore. Thirty feet upon ifhe
dip there seems to be a slight fanlt, beyond which, continuing down the dip, the bed changes to a compact, bluish
limestone, in which however traces of fossils can still be seen. (See Iig. 159.)

.. Sort red ore.
&.b. Bhuish Iemesione,
ore, not mined.
C. Cley and ecomposed
sandstone,

F16. 159.—SECTION ON LAND OF A. D. ADERHOLT, ALABAMA,

¢ This limestone is similar to that sampled on the Hickman place, described above under sample 214, The

softening of the upper part of the ore-bed is here due to the inAltration of surface-waters to which the harder

limestone portion at a greater depth has not been subjected. This suggests at once the origin of the fossil ores,

and points to the probablo nature of the Red mountain beds when a greater depth shall have been reached, and
those portions which have not been subjected to the leaching of surface-waters are exposed.

' This sample was taken above the fault in the bed, and wholly from the soft part of the bed, and shows, upon

analysis—

210,

Per cent,

d Memllioiron.............................7 45.45
. Phoaphori8.ceces vareus caneecnrnnnanasana o 0.409
Phosphorus in 100 parts 1ron. .ccevewne. .. 0. 800

A second sample, drawn from the same mine, was taken on the stock-pile on the Alabama and Chattanooga
railroad, 1 mile from the mine, and shows, upon analysis— '

220,

Per cent,

, Metallio iTon «-vvueiininiinnensrmnnnnenes 48,40
e DT 1T 1 PP 0.348
Phesphorus in 106 partsiren.......... .... 0. 719

These ores, as well as the ores from Mr. Woodall’s mine, were being shipped to the South Pittsburg furnaces,
Marion county, Tennessee.

Other points on the Red mountain above Springville are to be opened for mining purposes, Wgson's mine, in
See. 23, T. 14, R. 2 B.; the Thomason and Gtoodwin mine, in Secs. 12 and 13, T. 14, R, 2 E.

The openings on the fossil ore on the range, 1 mile west of Attala, in Etowah county, are known as the Attala
mines. Here the ore is worked both by stripping along the outerop and by tunneling.

In Sec. 34, T, 11, R. 5 B, on the property of Mr, John Moragne, a tunuel had been pushed on the crown of the
f vein, and had entered across the angle of dip some 30 feet upon the bed. From this depth the sample was drawn
from the working-face. The ore is soft and crumbling, and containg few hard lumps. This mine is worked for the
Rising Fawn furnace, in Dade county, Georgia, and is known as the Rising Fawn mine. A second sample (268) of
the same ore was taken from a stock-pile of 150 tons at Attala. These two samples give, upon analysis—

285, 288.
. Per cem. DPer cent.
Metallic iron .eeeeesuiennn..... 54,48 56, 04

Phosphorts ..eoacvanunnno,.u., 0. 640 0. 430
Phosphorus in 100 parts ivon.,. 1,174 0. 767
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This shows an important difference, and is to be acconnted for by the fact that the ore in the stock-pile was a
taken from much nearer the outerop, and had been some months in the pile, and, as above shown, the outcrop is
likely to show lower phosphorus than ore deeper from the surface. To illustrate this further, a sample was taken
from a second stock-pile at Afttala, representing only the “crop-ore” taken by stripping along the exposed bed.
This sample shows, upon analysis—

206,
Per centa
Motalllo JT01 vavvevivacn vunrenamannncanan, 53.78 |-
B TR T0) 0.487
Phosphorus in 100 parts Iron .eveaeeeereen.. 0. 0068 b

TFarther northeast upon the mountain, in the sawme section, the vein has again been opened, on property leased
by the South Pittsburg Iron Company, Marion county, Tennessee. An incline here enters upon the bed, and, when
visited, had reached a depth of 30 to 40 feet. At this depth the mining was stopped, on account of the hardening
of the ore, which changes to the same dense bluish limestone shown at the Springville mines. "The sample was
taken from the soft portion of the ore, and shows, upon analysis—

207,
Percent, | c
Motallic iton covevrivvenennrivnsnanemneeuas 6300
PhosphoriB.eee e crneneanenans 0. 041
Phosphorus in 100 parts ivon 1107

The bed of fossil ore at this point is mueh disturbed. Dipping to the northwest at the Rising Fawn mine, it
then becomes vertical as it runs north along the ecrown of the western slope to the South Pittsburgh property, where
it dips to the southeast.

Two samples of ore from the property of Rathburn, Foster & Winchester, on Sec. 34, T. 11, R. 5, B., were
collected at the South Pittsburg furnaces. Sample 270 vepresents a soft porous ore, and 271 a dense, hard,
crystalline ore. The samples contained: d

270, 271, I

DPer cent, | Per cent.

Meotallle 1ron ceennniiavesvanann 45, 98 8L 80
ThospPlOTUE . e cuarneerinnsaanann 0. 412 0.375
Phosphorus in 100 parts iron .. 0. 808 1.198

Sample 267 has been subjected to complete analysis, and gives the following result:

B ' (—“‘
. 267. ; : 267,
Percent, | | Per cont.
SUIPLUL e eas v anvranesrramanacaseannarernas 0, 085 Phosphorie acld «vnvvevenncmannaniacaanens 1, 460
Phosphorns........ 0. 641 Carbon in carbonaceons MAELOr.eee.,anaus 0. 04
Tron, motallio, cooiiirietiaemarinneenaenan 53, 60 Hygroseopie wn.tor Ceeesenmnnaae L.02
e (| Water of compesition ....ieiiiiiaiiaieees 0. 00
T e 10. 62 R
' Total venenrenvnnnamnnas PP 100. 103
Tron, Profoxide ceeeiveiineenmreraaianiaans 0,40 ‘ ) ___,_:__,,_\(
3 5 5 |
Tron, ?eroxule Tt .89 % Per sent. of inselublo siticious matter ..... S %<
Aluming. cooveoveennnimenans RN s.b8 || - N
ol o !
Manganeso, profoxide coevesveeeoeeenees 0.23 BIHeN e esninnen mremvicancac s ey 10,62 | -
ToINO venenn ceeenn amrvenean e irananenan 2.93 . . f
. Aluning. ... 2,35
Magnesit .coueeamee ensaerererin e 0. 52 Limo 0.05
) ) o A0 caanes N
;“’“’ disulphide g ;7“1 Magnasin.... 0,20
Sof{ussa, """""" 0‘ o TPOLABBR . car e rmmcanacnnsnennnorrnsnaaaranas 0,17
O veeeeecaens X
T - BOUR. casvr vanunnmmnucnssssnrinnmnnn P 0.01
Carbonio aeid...... . 0. 00 R
Sulphuric 8cid.caeesveveaninieieann e 0.05 TOtAL sacmmnvmernvanensrnannanansonans 13.30

Some few openings of small importance have been made upon the dyestone bed, between Attala and the
Georgia line, on the Alabamh and Chattanooga railroad, which follows the eastern base of Red mountain, but ouly
8 few tons have been taken,

g
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a In Sec. 30, T.15, R.1 W., in the northern part of Jefferson county, on that portion of the dyestone range known
as Little Red mountain, two outerops of ore were sampled, the first at Massey's mill, on Turkey creek, where the
ore-bed was exposed by the mill-race. The vein, which was here almost vertical, is shown in the accompanying cut..

€ . A Gray slate wilh thin seams of fossil ore.
B. Fellow clay with thin seams of fossil are.
C. Seam of fessiZ ore.

EARPEN

oo T e Bppavapeser] Sandsiore

F16, 160.—SECTION NEAR MASSEY'S MILL, JEFFERSON (DUNTY, ALARAMA,

The running water in the mill-race made this face inaccessible, and the measnréments are only approximate. The
sample was taken from lumps of ore thrown out in digging the race, and shows, upon analysis—

210.
d R Per cont,
Motallie fron .oave i iriiiaii e e es 26, 58
Phosphorug.cooev i ciin et 0.8

Phosphorns in 100 parts ivon co.eo..uolat 0, 886

The bed was again sampled on Mr. Rodgers’ land, 1 mile farther down thoe cveck, from an ounterop 50 yards from
the county-road erossing. This is a hard, lean ore, showing, upon analysis—

211, .

e Per cent.
Metallio iron «vveveioiiiaiiimiaianiieaan. 28, 22
PLOSPROIUS cevreirren e iiienennonacnnas 0. 061
Phosphorus in 100 parts fvon..coo.v.aennnns 0. 216

The Round Mountain furnace is situated in Sec. 33, T. 9, R @ B., in Cherokee county, on the side of a steep
hill, in which its ore-bed is located. The ove is a red fossil ore, occurring in a well-defined vein and mined in open
pits aud trenches. Three samples were here taken, which show, upon analysis—

.

262, 203, 204,
T ' . Per cent. | Perceni. | Per cend,
Metallic iron. ..onnsviinniiinnn §9.0" 83, 30 7,18
Flosphorus ceuviriee s 0. 084 0,104 - 0.008
Phosphorna in 100 parts iren .. 0,142 0.178 0.171

No. 262 is an average sample taken from the stoek-pile at the furnace. No. 263 is from an old pile of some few
tous of roasted ore left at the furnace top some six years previous. No, 264 was taken from four pits on the bank

50 feet apart. This ore was being piled for roasting, The furnace iz now in the hands of the Round Mountain Coal
and [ron Company.

.
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CARBONIFEROUS LIMONITES.

The limonites of the Carboniferons age were sampled at only two points. The first from Jefferson county, a
Sec. 25, T. 17, R. 1 'W., where the ore was once dug for o Catalan forge on a near branch of Cahaba river.
The crown of & small hill was covered with pits for the space of an acre, and the sample was drawn from such loose
lumps as eould be found, giving, upon analysis—

221,

Der cent.
Metallic Iron..ccivenresinnieraiieaniaiien 62, 80 /
Phosphorus 0, 057

Phosphorus in 100 pavts iron 0, 100

A second sample was taken from loose lumps seattered over the surface of o low hill in the SI. 4 of Sec. 9, T.
16, R. 1 W,, in Jefferson counnty, and yields upon analysig—

212,
Per cent.
. MetalHo Iron. o veveminserrannrerrnnrrnrann 51, 04
Phosphorus..aee . veeiionriervannan. 0. 301
Phosphorus in 100 parts iron T 0. 580 c
|

These ores occur in loose, sandy, light-colored clay, associated with much white and yellow chert, and are very
irregular in deposit.

BLACK-BAND ORIES.

The black-band iron oves, as has been stated, are mined at only one locality in the state, on the land of the
Newcastle Coal and Iron Company, at Neweastle station on the North and South Alabama railroad, in the SW, } of -
the NE. } of See. 17, T. 16 8., R. 2 W. The ore is reached by means of a tunnel ranning with the strike of the
bed, which dips northwest. The accompanying cut shows a section, with the strike of the beds, taken on the
southeast wall of the farther end of the tunnel:

d

1. Bladhk siate, ¢
2. Gray shale.
3. Black slate.
£, Black band vre,l inch
J. Brown, shale.
6 Jlack band ore.
Fia. 161.—SporioN NeAk Nuw CASTLE STATION, JEFFERSON COUNTY, ALABAMA.

Sample 209 was taken from the lower 12-inch seam, the only one worked on the ore proper, thouzh some attempt .
was being made to render the dark shale above it valuable by burning. Sample 208 was taken from the 7-inch
geam of brown shale. Sample 207 was taken from the stock-pile of roasted ore at Oxmoor furnace from a 12-inch
seam, These three samples give, upon analysis— 1

207, 208 209,

‘Per cend, | Per cent, | Der cent.

Motallio iron veeeuvivviirninns 43, 10 8,14 20,48
Phosphorus.eeeve cverivervanans 0,228 0. 115 0,104
TPhosphoiua in 100 parts iron. .. 0. H24 1.372 0., 668

Besides the above-enimerated ores there are many deposits, mentioned in the geological reports of Alabama.
which have not as yet been either located or examined with a view to mining.



NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN ALABAMA.

. By BALEY WILLIS.

"« The following notes on a few of the Alabama iron ores were taken during a short visit to the state in April, 1881,
The previous report by Mr. W. M, Chanvenet contains the description of all those deposits it was at first intended
to take notice of. Those herein described are nearly all known only by their outerops, and are as yet of but little
commercial importance. In addition to these, there are tbe limonites of the sub-Carboniferous along the Coosa
river, a number of outerops of limonite in the great Lower Silurian limestone belt, and some outerops of magnetic
ore in the metamorphic rocks. These could not be examined on account of the more important work to be completed
in other states.

The following are the iron ores herein reported upon: Limonite, on the farm of Mr. J, IX. Pendergrass, neav
Davisville, Qalhoun county ; magnetic ore, on the farm of' Mr. J. M. Kennedy, nucar Delta, Clay county; limonite,
near Russelville, Franklin county ; limonite, near Vernon, in Lamar county.

«l Davisville lies in a valley of Lower Silarian limestone, between the slates of the Metamorphie group on the
east and a ridge of Potsdam sandstone that rises to a height of 200 feet on the west,  The little village itself stands
on o limonite bed, which has been penetrated to o depth of 60 feet in wells. A mile farther north is the farm of -
Mr. Pendergrass. In the meadows west of his Louse the ore crops oub in place, forming little knolls, and surface
pieces are thickly scattered over the eastern slope of the ridge almost to the summit, where the Dotsdam sandstone

appears. Two samples were taken on Mr, Pendergrase’ property»one from the pieces on the ridge, the other {rom
the outerops in the meadows. The analyses give-— ;

RIDGR, g MREADOW.

1201 1202,

Per cent, | Per cent,

Motallic iron ... 58,29 54, 86
PhOSPROTUB . cvnssaneanruremsrannsnnrsnvans 0,423 0.184
Phospliorus in 100 parts iron .....c..oucvas 4,726 0. 885

These ores are now 12 miles from the nearest railroad at Oxford; but it is claimed that the projected railvond
from Atlanta, Ga., to Birmingham will pass through Davisville, in Whl(}h case they wxll be immediately on the line
-of transportation.
£ There are & number of localities in castern Alabama and central Georgia whence specimens of magnetic ore
have been received. They are all granular, mote or less silicions, weathered fragments, Their appearance leads
to the inference, which all reports confirm, that these are small surface preces found lying loose in the ground. So
far as is known to the writer, no ore has been found in place in these localities.

Professor B. A, Smith, state geologist, pointed out the farm of Mr. J. M. Iennedy, in the northeastern corner
of Clay county, as the most promising point of oceurrence of this ore. It was visited by the writer, Loose pieces
of & distinctly-stratified, very silicions, magnetic schist are thickly scattered in a narrow belt, having a gencral
northeast-southwest cotrse in a level plowed field. Layers of coarsely-granular magnetite, from one-quarter to
3 inches thick, are inclosed between similar layers of much leaner ore, or even pure-white crystalline quartz.

Bome of the ore is much finer-grained, and is slightly altered to marmte. No specimen of pure xmgnemte more than
3 inches thick was found.

400
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®
The following is the analysis of the sample taken from the surfacepieces. Ttis probably richer than the a
average of the ore, if taken out in large quantities, while it would be easy to pick out individual specimens much
richer than this sample:

1203,
Per cent.

Maetallic iron ... 58. 61
Phosphorns. o e uvencaine v creana e iae 0, 064
Phosphorus in 100 parts iron «eceenveevenn. 0,100

b

In the geolo(flml map of Alabama 41l the northwestern corner of the state is colored for the sub-Carboniferous
limestone.

Professor Smith himself pointed out, however, that a high ridge which extends edst and west and is er ossed
by the roud from Tuscumbia to Russelwlle is probably formed by the sandstones and shales at the bottom of the
Coal Measures. The underlying limestones form the valley in which'Russelville lies, and there, as throughout
western Tennessee, are associated with limonite. West of Russelville a small ereek flows north and south, Upon
the gentle slopes either side of this creek pieces of limonite are so thickly and so widely scattered as to give the
impression of very large deposits beneath the surface. That deposits of very considerable extent exist here is
certain; but they are probably very superficial, and the amount of ore to the acre is likely to be comparatively
small, ¢

Two samples were taken from a large number of surface-pieces, one from the lands of Mr. B Rleming, Sec,
28, T\ 6, . 11 W.; the other from the property of Dr. Sevier Sec. 29, T. 6, R. 11 W:

T on, gEvIE R,
4
1204, 1205,

Per cent, | I'er cent,

Motnllio ITon wevennerenianeanas 65, 60 56, 80
Phosphorus weveeicivieriveanas 0. 500 0. b27 A i
Phosphorus in 100 pavts iron .. 1001 0. 026 N ¢

.

Two miles west of Vernon, in Lamar, formerly Sandford, county is an old furnace which used a limomte ore
dug in the hill immediately adjacent 4o the furnace. This hill and one half a mile southwest of it are the highest
in the neighborhood; they rise, perhaps, & hundred fest above tho valley. They are formed of the red clay and
pebble beds peculiar to the drift formation in the southern states. Above these is a horizontal bed of bog-iron ore
3 to 6 feet thick, and the summit is formed of red soil 8 to 10 feet in depth. The surrounding hills are all too low
to cateh the bed of ore, but it is saicl to occur in elevations 3§ miles south and 4 to 5 miles northeast on Yellow
creek. The ore very closely resembles in its open texture bright luster, and in tho inclosure of woody fragments
the bog-oves of eastern North Carolina. , ¢

Two samples were taken—one from pieces of raw ore found.in the old pits near fhe summit of the hill, the
other from a mass of roasted, much-agglomegrated ore.

B ROABTED
, RAW ORE. ORTL.
) 1206, 1207,

Per cent. Der cent.

Metallic Iron «eavenvevnensensn, 65, 04 62, 66

Phosphorus 0.101 0, 265

Phesphorns in 100 parts iron . 0, 347 0.4928 ' s
id

VoL Xv——26



NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN MISSOURL.

By W, M. CHAUVENLET.

It is the purpose of this paper to deseribe only the opened and working deposits of ove in the state. The
extensive deposits of limonite so widely scattered thronghout the region as yet remain untouched for mining
purposes, thongh for the most part located by the saveral geological surveys. Samples taken from surface-lumps ¢
on unopened banks of limonite are unsatisfactory, and the analyses of such samples seldom give an idea of the
deposit as o whole, and are therefore only misleading. The samples taken were therefore entively from the specular
ores and the soft hematites of southeast and central Missouri, which are at present the only ores in use,

SPECULAR ORES IN PORPUYRY (ARCHAIAN).

Tron mountuin, situated in Saint Francois county, Sec. 31, T 35, R. 4 B, is the largest deposit of ore of any
kind yet Qiscovered in Missouyi,
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F1g. 162,—IRON MOUNTAIN, PILOT KNOB AND VICINITY,

‘ For an external description of the mountain, see report of Dr. A, Litton {p. 75, Second Am‘mal Report of
Missouri, G, C. Swallow). For a geologieal description of the region, see. Geological Swrvey of Missouri, R, Pumpelly,
1872, Part I, pp. 10 and 99, o -
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v

a Fig. 163 is an outline sketch of the mountain, showing the present openings upon the ore. The euts A, B, O,
D, B, shown in the volume of 1872 (chap. V, p. 100), now constitute one large opening on the crown, shown at I
(Fig. 163). )

N

SKETCH OF [RON MOUNTAIN.

Senle.

2300 Ft;

¥ia, 163, F16. 164.—PLAN OF MAIN PIT, IRON MOUNTAIN, MISSOURT.

This eut is worked in three levels or benehes, A, B, C (Fig. 164), which change their relative shapes and
dimensions as the veins of ore vary and are followed., '

A is the upper level, B the second, and O the third, At IT, on the southwest spur, the vein is worked in five
benches, descending in steps of 10 to 15 feet to a depth of 80 feet, all attacking the same lead of ore. The pit:
now collects muel water, and constant pnmping is necessary. The gurface ore is at present principally worked on
d tho southeast slope of the mountain, at IIT and IV, Fig. 163. :

The vein ore of Iron mountain is a massive blue specular ove, having a metallic luster, & more or less Brystalline
strueture, at times highly crystalline, and a hardness of about 6. Its fracture shows a bright steely surface, and
the strealk is of a cherry red, often of a rich purple color. It is more or less magnetie, the pure, highly crystalline
varieties showing at times strong attraction and distinct polarity, while other varieties act but faintly on the needle
and show no polarity whatever. (a) _

The orve is much contaminated in places by clear quartz in irregular masses, and by well-defined and thickly-
seattered erystals of pink apatite, the latter Deing most common. Though these crystals of apatite are for the
most part unnaltered, in certain exposed portions of the veins they have completely decomposed, leaving the
e impressions of their hexagonal prisms, which often give to the ore a honeycombed appearance. The apatite seems
at the present time to be increasing at O (Fig. 164), as a greater depth is reached; but similar areas of impuré ore
containing crystals of apatite as thickly scattered, were seen at higher levels when the mountain was visited in 1877.

~ In the west cut (II, Fig. 163) beautiful specimens of ore were obtained, having much the appearance of an
open-grained Bessemer pig-iron, filled with large, splendent, lamellar, crystals, and more coarsely erystalline than
anyore elsewhere mined on the mountain,

The surface org, the main distributions of which are shown in the figure, is similar to the vein ore in character,
though it oceurs in worn and rounded pebbles, scattered oveyp the surface and through the surface clay to a depth
in some places as great as 50 feet. It varies in size from boulders 2 feet in diameter to the finest sand, all of which
is now being saved by the process of hydraulic mining and washing now in use.
£ The following are the analyses of average samples of different varieties of the ore from Iron mountain:

o42. ‘ 543. 544, 543, 540,
N ‘ Per cent. \ Pervent. | Percent, | Percenl. | Percent.
Motallle Son, ceavinmerneninanee 66, 93 59. 06 65, 57 64 67 62, 84
Phosphoras...uv. ... errnaaeaes 0. 071 0. 308 0.082 0. 019 0. 005
Phosphorus ratio .cconieaenenn 0,100 0. 674 0, 040 0. 029 0. 008

Yo, 542 is a sample of No. 1 ore at K, level B (Fig. 164). TFine-grained variety free from apatite or quartz.
No. 543 is the No. 2 ore from deepest level, 0. Itis a dense blue ove, thickly scattered, with erystals of apatite. No.

- @ The ore of Iron mountain is really martite, altered from magnetite.—R. P.

v



IRON-ORE MINES OF MISSOURL 405

544, Surface ore, chestnut size, from O and D). No. 545. Finest of surface ore from the samé cuts; taken from a a
‘sorted pile of 100 tons at the washer. - No. 546. No, 1 ove; large, lamellar erystals; free from apatite or quartz;
- strongly magnetic; taken from the fourth level, from the top, at the west cut, 1T (Fig. 163).

Thoe mountain had yielded 2,258,922 tons of ore up to June, 1880, '

Pilot Xnob, in Iron county, Sec, 29, T. 34, Il. 4 I8, is a second great deposit of specular ore in porphyry (see
description of D, A. Litton, Second Annual Beport of Missouri, p. 79; also, Missouri Geological Survey, 1872, Part
I, pp. 1, 109). Since the above reports were written the ore-bed has been extensively worked.

In the spring of 1879 underground work was commenced on the ore-bed, which was attacked at two points by
tunnels ranning with the strike, the lower tunnel entering from the level of cut A, the upper tunnel from cat B
(Geological Survey of Missouri, 1872, Part 1, p. 110), B

Since no survey of the workings had been made at the time when visited no diagrams could be obtained; the
excavations, however, are confined to the ore-bed proper, and the ore is worked in large rooms 50 feet square,
separated by ribs or walls 20 feet thick for the purpose of support. The first room opening from the lower tunnel
is 75 feet from the tunnel mouth. The ore-bed in this chamber iy 25 feet in thickness, overlaid by a seam of slate
1 foot thick, which is taken out in mining the ore. The north wall of this room exposed o working-face 30 by 40
feet in solid dre. The lower 20 feet were composed of the finest ore on the knob, graded as No, 1. SBample 538 was
taken on this face over an area 38 by 20 feet, all No. 1 ore.

This sample yields, upon full analysis, results as follows:

@<
638, 538,
DPer cent, Per cent,
Bulphur «ovneie i rri i e e 0. 020 Phosplioric 86id cvevvvenrmasonaesiniiicann. 0.011
Phosphoruy. ... 0. 005 Ty groscopio Wbel coevecervvncen it iianans 0.12
Tron, motadlic .......... pemmeeiearae e .. 0, 62 TWater of composttion...oeeeaaansiiiiaa, 0,87
y o gt [N
Phosphorus ratio 0. 008 POl eeeeemeeeeeseeennennreenrenaaes 100, 311
A0 13
Silica....... T 1217 Tor cent, of ingoluble silicions mattor...... 13. 78
Teon, Protoxide . ccveeniieiian conencnnsns . 078 S
Tron, peroXide cooeiieriiiiiea i 84,16 SILL + - e ee e eesrereenen 18,17
Alumina .. 2,21
Almmina . 11
TiIN0 wecninivnreninnsannnnd e 0. 04 d
Limo ceenes . 0,04
Barie o310 oeveiiiin i 0.10 ) .
. N MALNOBIR cemvnnanncinnrineianed - 0,04
Magnosin . ...... - - 004 "’ , an
s . Soda and, POLREER 2aeeseenisas i nenas .n .02
Sulphurie A e 0. 0 Bavium, sulphato 0,16
505 ADA POLAABI vver unnennnneenrarnans 0,92 » AL R
Corbonie steide. s oonnnoie i ciiinien, o0 | b TS Y S 13,78
|

The upper tunnel, on April 30, 1830, had reached a distance upon the ore of 260 feet, running with the sivike;
this tunnel, 10 feet in diameter, widens into three chambers of similpr dimensions to those of the lower tunnel.
A sample was taken at the extreme end of the tunnel deepest upon the bed, from the driving-face, on a beneh

near the roof, The sample represents the ore directly beneath the slate-seam, and was taken over 50 square feet
of surface. ' )

This sample gives, upon analysis, results as follows: ¢
530, | poon.
DPer cent, ' : Pey cent.
SUIPINT. . o evnaeid ineen s ncnennasiianes 0,320 Carbon in cnrbonaceous mattoer ... ..o o-n 0.01
AT 1 ) 0.018 Ilygroscopie wiber vaoveeein i et iiiaia, 0.05
-‘ Tron, WMetIle. . cavriaiar e it i 2, 67 Water of composition..... 0.43
Thosphorns ratio cvaeeeeiirceneiieancninss 0,024 Total . 100, 071
L3 g e 18,71
""" e Tev cent. of insolublo siliclons matter...... 2% 74 .
Iron, protoxide-... 0.87 o cent, oft insoluh —— " i
Tron, pinoxidoe ... 73,13
ALUNING  eneeenrnces 2,87 BIHOR ot nii e dinranimaiacmr e iaa i 18.71
Limd 0. 04 WA TR 1101 T TR 2,19
MAZNOSIA vannnann 0. 06 TAMO cccmeevin i vmnvanunens . 04
Sulphurio acid.... 0.80 Magnesin ........... 0. 00
Barium oxido.eee-cuneirersseneens . 0. 51 Barinm, sulphate .....o..... 2,81
CRrDONIO A0 . em e e cees o vaanaan 0.08 Suda and potasan seemsseeneiinass 0.47
Phosphoric acid .... 0.041 : N ET0) PO 23,78
Soda and patassi. . veieeees i iaviianeian, 0.47 |
|

~ The accompanying section (Iig. 165), taken from the Missouri Geological Survey, 1872, shows the exposure in what
was formerly known as thie #Big cut.” Though no ore was mined above the slate-seam marked 8, a seleeted sample

as here taken from D, D, D. Though mostly composed of a dense and highly silicious porphyry, this often grades
into good ore-masses, which may be distingunished by their higher metallic luster, From these seemingly good
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a bunches of ore a sample was selected, avoiding the porphyry entirely, with a view to showing what might be saved
from this upper bed by careful sorting. The sample so taken yields, upon analysig—

\ 540, \
Ter cent.
8 1 e 50. 40
PHOSPROTIS cavr e aareeiiienraeannen 0. 025
Phosphorus ratio Q. 450

SECTION ON PILOT KNOB.

Irei, 165, F1g. 166.—SECTION AT SHEPIIERD MOUNTAIN,
IrRON COUNTY, MISSOURI.

(FFor a deseription of the ore, its qualities and appearance, see Geological Survey of Missourt, 1872, pp. 56-59.)

Shepherd mountain, situated in the NE. 4 Sec. 31, T. 34, R. 4 E., in Tron county, 1 mile southwest of Pilot
Knob, is the third great deposit of specular ore in porphyry of this region. In its general characteristics the deposit
@ much resembles Tron mountain, though the large deposit of surface-ore is wanting, and the porphyry is not so
thoroughly decomposed. Two main cuts have been made on the ore, though the amount of ore taken has been
comparatively small. The west ¢ut has been recently reopened and some 700 tons taken out from a newly-exposed
vein, a section across whicl is shown in Fig. 160.

This vein, which had been covered by an old dump-pile, strikes east and west where exposed, and rises between
walls of yellow elay, showing no signs of porphyry or evidences of stratification. The ore of Shepherd mountain
is of most excellent quality, and though sufficjent work has not been done to determine its probable extent, the
deposit is undoubtedly large. : :

The ore is very similar in appearance to that of Iron mountain, though in most instances the large splendent
crystals resembling graphite are more common, and the streak is darker, varying from a rich dark purple to almost
e black, Itisfurther distingnished by numerous little cavities lined with minute erystals, or filled with & rich red
oxide. A soft green chloritic mineral is also common, and the ore as a whole is softer and less brittle than that of
Iron mountain, The ore is magnetic, different Inmps showing different degrees of magnetism, and when powdered
cling t0 the magnet more or less strongly, A sample was taken from a stock-pile at the cut, consisting of 700 tons
of recently mied orve. It yields, upon complete analysis, results as follows :

1 »
537, 587.
j L]
Per cent, ’ Per cent.
L3113 1) 13 0.077 Carbonic acideaenenveannannn. .. 0.09
. PhosphoriB.ee.eseeenenn 0.013 Phosphoric acid bemaas 0029
l Trom, moetallic.cveaeanaan 65, 30 Carbon in enrbonaceous ontter cvveenun.n.. 0.0t
Phosphorus ratio .ooeeeciiieniiiiiinni. . a.020 Hygroscopic Water »veieinnerieciiianiee 0.36
| CWater of composition. ey eeciaiiiiiaoas 1,00
L300 1 A T reesyarereaann 3.18 o
L O 99. 092
Tron, ProtoXide ,eeevreacavecanvnicrnanenns, 1.76 Total
roxid veen 1. 8 .
Trom, ?01 oxide 01. 86 Per oont. of inzoinble silicions matter...... 4.27
Alming. covsecineries b e 1.87 ——
granese, protoxido . .voiveiiein L y .
M'anganeqo profoxide Trace [ T R heneaans 3.18
TAMIG vevvinveannanmenns 0.43 . . s .
. Alumina (with trace of oxide of iron)...... 0. 87
17 T 0.10 .
. . LiMO cvcevavncvennaccerennsonncesnmcnennan, 0. 06
Tron, diRulphide voeveeiverrnmeaiernannians 0. 143 .
s ' Potassn.... 0.11
Copper, sulphide Trace. | Soi 0.05
Totnssn ) ) 011 T 05
T P PR 0. 03 Total...... leeettsnimraracsarmesrisas 4.27
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Cedar hill, half a mile directly north of Shepherd mountain, has been opened By 2 small test-pit on the west @
side near the crown, exposing an ore very similar to that of Pilot Xnob. This pit was filled with water, and the
sample was confined to 15 feet on the wall along the south sidte near the surface. The ore gives, npon analysis—

4l

Der cent.
Motallie Ir0n. oo ve it vennis e arrene e 66, 61
PhOSDIOTUS e et cernnmnnmna rmmnncransenas 0. 006
Phosphorus ratlo v oeeneccvneeiieiaiiinan, 0. 009

e
SPECULAR ORES IN SANDSTONE (LOWER SILURIAN).

The specular ores of central Missouri, and their accompanying hematites, oceur in what is known as the “Second
sandstone?” (Second Qeological Report of Missowri, p. 125), or in the cheri associated«vith that bed. Throughout
the central region, especially in Dent, Phelps, and Crawford counties, this second sandstone is greatly faulted and
broken, and it is in the cavitios and depressions thus formed that the specular ores occur. Tho deposits are usually
either lenticular or funnel-shaped, and their extent is very uncertain, so much so indeed that it is quite impossible
to estimate with any degree of accuracy the amount of ore in any one bank. This will be further illustrated in the
descriptions that follow. The ores are of three kinds; their general characteristics may be described as follows: ¢

1. The specular ore when freshly fractured is of a bluish-gray to a steel-gray color., It is dense in the mass,
close-grained, more or less crystalline in structure, and has a hardness varying from 5% to 63. The fracture is
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F1a. 167.—~Map OF DENT COUNTY, MISSOURI, SHOWING BANKS OF SPECULAR ORE BAMPLED,

brittle, and the fragments sharply angular, The ore is scattered throughout with minute eavities, lined in most
instances with fine splendent crystals of hematite, but often with clear quartz and soft red oxide. These drusy
cavities, though usunally dull and velvety in luster, at times glow with the most brilliant prismatic colors. Yellow
Jjasper is in places largely associated with the ore occuring in fine veins and irregular bunches in the mass, at times
in such quantities as to render it unfit for use. Defined prisms of clear quartz are not uncommon,
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a 2, Thelard red hematite is the partly decomposed specular ore not yet reduced to a powder; it usually surrounds
the specular ore, and oceurs in broken lumps. Itis of a deep-red or purple eolor, porous, and of & dull earthy
Inster and fracture. Remains of the original specular ote at times form o fine tracery throug,h the mass, and
oceasional drusy cavities remain with their crystals still intact.

3. The soft hematite results from the thorough decomposition of the specular ore, and is associated with it
and surronnds it in every degree of change. It occurs as a soft unetuous clay, usually of a rich purple color,
leaving its stain freely upon all that it touches. When a surface is rubbed smooth with the hand it has a bright,
almost metallic, luster, and a greasy feeling. ’

THE .SALEM DISTRICT (DENT COUNTY).
b ‘
Nova Scotia furnace, in process of erection, is situated in the NE. § of the SE. { Sec. 26, T, 33, R. 4 W. Its ore-
bank occupies the crown and south slope of the hill directly north of the furnace, and has been located by a number
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Fg, 168.—~NovAa SCOTIA FURNACE AND VICINITY, DENT COUNTY, MISSOURI,

of vertical shafts, the positions of which are shown in Fig. 168. The sections exposed by these shafts are shown
in Fig. 169, The deposit is one of specular ove in chert, and, as shown by the sections, is more or less changed to
hematite in places. ‘

Py - — — o e e SAEEE TV
NINE PITS ON NOVA £COTIA BAMNK.-—~SECTIONS.

F1a, 1689,
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"

The surface of the hill, especially between pits 5 and 8, is thickly scattered with lumps of specular ore The a
analyses of two samples taken give results as follows:

-

563, 604,

FPer cent. | Per cent.

Metallio jron....... wmmemsanmene s ae e aas 63,77 67.02
Thosphorus e 0. 061 0. 025
Phosphorus ratio ceeeecwienans pnmnmanerens ¢, 090 0. 087

No. 563 is a hematite from pit No.5; red on exposed faces, grayish blue when freshlyf ractured, porous, with b
clay-build cavities. No. 564 is a dense specular ore from pit No. 8.

The Dviverside bank, in Sec. 2, T. 33, R. 5 W., has been recently opened and connected by rail with the Salem
and Little Rock railroad at Salem. Sevcr Wl hundred tons of specular ore were taken from,the area marked B,
TFig. 170, wheve the ore was first attacked, but the Lulk of the output was coming from A A when the bank was
visited, and was a soft, unctuous, purple ore, surrounding denser cores of a greenish hue.

o
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1, 168, —8xyTcH oF TR RIVERSIDE DANK, DENT COUNTY, MISSOURIL. .

Two samples were here taken, which offer a divect comparison between the soft, unctuous hematite and the
dense specular from which it is derived by decomposition. These samples were subjected to complete analysis,
with the following results:

505 566. 665, 506,
’ Per cent. | Per cent, Ter cent, | DPer eent,
Sulphill civeeeneenisnenunennnns reauaseans 0, 020 0.179 Carbon in carbonneceons matter........oeee 0.01 0. 08
Phosphorug...... “een 0.029 0.003 ||, JTygroscopio WALEE «euveemvacareonsnensomasfsinvnacnanes 0.40
Tron, MOTALEC. - vvvnareacrneecnecaneennenns 63,90 - G4, 00 Water of composition......... wessemaenanns 0,18 3.45 ¢
Phosphorns ratio . .eveeeeiimcansnsaaans 0, 045 0, 008 Y IOEAL cenerevuenee seememeonaneenenaeal 00,008 90, 800
SO - oee o T.16 280 1| puy cont, of insoluble silicious mattor ... nos | 8.00
Tron, Protoxile .uueueeiecnenrcnecmronnnvnn. 118 0,46
Tron, peroxide ....vveviiiiiinunn.. 80,93 90, 77 SUEOD « oo oo e e eeae e s memmmrenneaansennnin 716 2, 56
AlmIng. . oovivriiii i iam e 0.81 185 .
AlUming. cooviiniiii i rar e iar ey 0,80 1.0l
# | Lime weveernnnn. 0.4 0,13 0. 01 0,02
B T 1 RN 0.00 0. 06 0,06 0,04
Iron, disulphide . 0. 487 0.837 -
Carhonie Roid. s ceernssn e 0.18 0.12 8o 1 308
Thosphorio acid 0.066 0. 143 i
Sample 565 is the specular ore from B. Sample 566 is the soft hematite from A A. e

Simmons’ Mountain, one of the largest deposits of specular ore in this region, is situated a quarter of a mile
southwest of Salem, in the NW. 4, Sec. 24, T. 34, R. 6 W. The deposit, occupying the center of a hill 90 feet high,
bas been worked in a large opeun cut, 300 to 400 feet wide at the top and irregularly excavated to a depth oi
something over 100 feet. The mountain had yielded, up to l\LLy 1, 1880, 164,763 tons. The bulk of the ore now
oceuples the bottom of the south side of this vast pit, where it is bemg mmed by sinking vertically. This portion
of the workings was flooded at the time when visited, and no samples could be obtained from the greatest depth

‘upon the bed. Extensive stripping wasin progress over the greater part of the pit, banks 80 feet high being thrown
down in places. On this account the working faces were concealed and no opportunity was offered for sampling
the varieties of ore, which are, specular and both hard and soft hematite.
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a A sample was taken which attempts to represent an average of the ore as now mined, though it was confined
to 100 tons taken from the southwest side of the deepest working level and from the northeast side of the upper

level, near the crown of the hill. It is a mixture of lump hematite and specular ore. This sample gives, upon
analysig— :

l ‘ 500, |
Fer cont.
Moetallic iIron, cinecivrrneicmrecncrrnnerenens 61. 97
PhoRDROTI . cern vre et canin i e ey 0.039
b l Phoaphorus 2atio «.oveeveieeiiivnie e 0. 063

The Milsap and Orchard Dank is situated in the southern outskirts of the town of Salem. The open cut is 150
feet in width and 85 feet deep. The body of the hill is of sandstone, which as now exposed forms a broken wall on
the east side of the pit through which the opening cut was made. The botftom of the pit was flooded to the depth
of 12 feet, and therefore inaccessible., The slope of the hill east of the mine was seattered with surface lumps of
speeular ore. The product of the mine was a dense, blue specular ore, snrrounded by soft, earthy hematite, both
varieties being represented in a stockpile of some hundred tons. The following are analyses of these ores:

1 501. . 562,

<
R Per cent. | Per cont.
MotdIHoiT0n v e e ecenan s anans 57.96 €0. 80
I"hoaphorus .................. 0. 067 0. 040
Pliosphorus ratio .oveeeiainaen. 0.116 0.0¢6

No., 561 is an average sample of a mixed pile of earthy hematite and specular ore, the hematite comprising
two-thirds of the pile. No. 562 is the surface ore, from 20 tons after jigging.

The Pomeroy bank in the NW. and SW. 4, See. 10, T. 84, R. 6 W., has proved one of the most extensive in
this vieinity. Tig.171 showsthe present opening, whlch has reached a depth of about 20 feet, and shows shoulders
of ore over the greater part of the bottom. Large masses of specular ore have been removed from the body of the
d pit, though at present the ove is principally hematite. This hematite is for the most part an altered limonite, and
shows the stalactitie forms of the latter, while beautiful specimens of limonite are found near the surface of the hill,
and at times deeper in the cut, ha.vmg the radiating structure due to the rose crystals of pyrite from which thLy
are derived. Rich masses of unctuous hematite, baving a botryoidal form, sometimes drawn out into contorted
stalactites, are also found. Porous varieties of limouite of a gray tint are found in the body of the deposit, closely
associated with the specular ore; the cavities in such cases ave filled with a rich red clay.

Ore.

-

Weter Zevel,
F16, 171.~8xeT0E OF THE POMEROY BANK, DENT COUNTY, MISSOURL

The ore represented by the sample is principally a hard hematite, showing some Iumps of limonite, and giving,
upon analysig—

558,
Per cent.
Motallio ITON .ovuvericnrearacaecracss arenes 59, 69
Phospllorug. coveie o vnereecnmucs sussnnancnns 0. 079 \
Phosphorug 1atio ..o creecereannrnarsanses 0.132
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The Thomas bank in the NI. §, Sec. 20, T\ 34, R. 6 W., shows some peculiarities in its manner of oceurrence. a
Fig. 172 gives the dimensions of the pit upon the deposit. The shape of the ore-mass removed up to the present

[ ]
C.C. Ohart and clay removed.
8.8, Sandsiore,
0.0, Ore removed,
BOTTOM. ¢
Fra. 172, —Sxnci oF THE THoMAS BANK, DENT cOUNTY, MISSOURL # ¢

time is shown in IIL and resembles an inverted funnel oceupying a cavity in o bed of mixed sandstone, associated
with chert. The ore is principally a soft hematite, showing lumps of f{ine colummar stalactitic ore at times.
Some of these stalactites are joinled and somewhnt resemble crinoid stems. The swmple taken from the whole .
bottow of this pit, composed of soft crumbling hematite alone, gives upon analysis—

e tunt, d

MetalHe iron cewieesrerarianceenrrnncnnaas . 67,78
Phospliorus. oeu.e - *omet
Thosplioras ratio 0. 220

Sligo farnace, now in course of erection, is situated in the SW. § See. 4, 1. 35, R. 4 W, The Sligo bank has
been recently opened 2 miles east of the furnace. The ore so far taken out is all hematite, both hard and soft
varieties. Tig. 173 shows the opening cuts upon the hill. Test-pits expose at («) 6 feet of ore, at (b) 3 feet, at (¢)

N

.

———— T

oQ

.,

TIG, 173, —SKETCH OF THE SLIGO BANK, DENT COUNTY, MISSOURY. ‘  §

none. At Bata depth of 8 feet is a bed of the finest most unctuous variety of paint-ore, 7 feet thick, overlain by
a thin layer of bright yellow ocher, while a harder variety of hematite overlies this. Samples were taken from both

varieties. The analyses are as follows:

607, boe,

Por cent. | Per cent,
Metallic ivon. caen-eee Cenenmeaas 65, 82 65. 03

PhosphoTuS. covaunsvanrannanen, 0. 040 0. 020
Phosphorus ratio :.caceianen 0. 061 0. 040
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No. 567 was taken at A from hard hematite partly mixed with soft ore.. No. 568 is the finest variety of greasy a
aint-ore from B. :

Fitzwater bank, in the NE. 1 See. 33, and the NW., | Sec. 34, T. 35, R. 4 W., has Leen recently opened for
ligo furnace. A shaft was here sunk through 27 feet of solid specular ore. TFwenty tons of ore from this shaft
fered a fair sample.s Some of the lumps show clusters of quartz erystals and yellow jasper, surrounded by clear
lue, rather granular specular ore, and coated with red oxide. A sample from this pile shows, upon analysis—

609,
Per cont. '
MALAIlIE FPON weemaeaerens vannen cennncinnnns 62,95 b
Phosphoruas. .. 0. 035
Phosphorus TRHO cvvvveieriranivaeaennins 0. 0508

The Norris bank in the E. § See. 13, T. 34, R. 5 W., and the Thompson bauk, in Sec. 26, T, 36, R. 4 W., are
ow opened for mining, ’ ‘ .

Watkins bank, in the NW. { of the NE. { See. 12, T. 35, R. 7 W, has been recently opened. The ore is a soft,
nctuons hematite, showing many concretionery forms—nodules, hollow shells, and pipe-stems—with a radiating
‘ructure in the gore, being common forms. Near the surface lumps of limonite are found, showing large rose
cystals of unaltered pyrites, sometimes several inches in diameter, the radiating structure of which is presented ¢
‘hen the mineral is thoroughly altered to limonite, and even when the limonite in turn has become hematite.
hie analysis of the soft hematite alone gives—

656,
# Per eent,
Metallie iron  ceeevaiiaiinmniianaenaceann, 69, 30
PhoSPHOTIE e cnes tencnrcussrannsanernans ~ 0. 070
SIIPIIL o vneviaiir e nnarrmunracemannarmens 0, 060
Phosphorusg raE0 < vvicereiiiiaanaaiaae, 0,118 d

Dry Fork bank, in Sec. 6, T. 35, R. 6 W., is to bo opened for mining, suxface-ore being now hauled to Avery
witch. ‘

PHELPS COUNTY.

© A large quantity of ore is at present mined in T. 36, R. 6 W., along a branch-track of the Salem and Little
tock railvoad known as Avery switeh.
The Lamb bank, in the NW. § Sece. 35; the Brady bank, in the SW. % See. 26; Smith No. 1 and No. 2; the
inton bank, in the NW., 1 See. 26, and the Stémson bank in the NI 1 See. 10, are the deposits at present worked,
hough preparatious are being made for other openings, L

W

—————3

a.o. C’Za,y.
0,0, Hernalite.

F1g. 175.—SECTION AT BRADY BANK, PHELDPS COUNTY, MISSOURL

The Smith bémks, Nos. 1 and 2, seem pretty neatly exhausted, and are no longer worked. The Lamb bank
vas yielding a fine quality of blue specular ore, and was opened on the south side of the track by a small ent 100
eet long and 10 feet deep.

°
»

w
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2 An illustration of the variable nature of some of these deposits, and the uncertainty as to their extent, was
offered at the Brady bank,

The opening at the time was a small one, 30 feet square and lo feet deep, which liad yielded a soft hematite,
oceurring in clay, free from chert or sandstone. When the ore was thought to be exhausted, and four walls of
yellow clay alone appeared in the pit, it was decided to pub in a final blast on the westsside. A charge was
therefore driven and the Lank was thrown down, when the section shown in Fig. 175 was exposed, which v
yielding good ore when visited some weeks later.

The Clinton bank bas proved to bo one of the most productive in this township. The deposit les well apon
the crown of the hill and has been opened by a pit 200 feet long and 100 feet wide, which descends along an inclined
B bed of sandstone, to which the ore-bed conforms. TFig. 176 shows a sketch of the east wall of the pit
£

: . At adepth
of 50 feet the ore seems to dip under the sandstone, and a tunnel is now being pushed horizontally at A

P2 e aal el Ll

s
——L LS~

/ r— P
i pulii
AL It

Lol =

. T
= o= el VOVPRRSEEE N i el
} % y , = s sme T Mt T 2ol [
g == S \ T T y Tl e > e s
N ! ,i/ N — LS 2 e
— " e -
I s b s T I

— ALY ot

\\" 4///“ A e

0. Boft red hematite.
@ ¢, Bowgh red hemedito.
8.8, Sandstons,
C.C. Yélow clay.
d ¢ L. Stats.

= A
///l»—-_ //:uu-—-~c

////I -.w_-—____

FIG. 176, —8knrcy oF THE CLINTON BANK, l‘mqub COUNTY, Mlssomu.

The ore is a soft, purple paint-ore, coming from the bed in a crumbling mass. The bank, up to May 1, 1880,
had yielded 12,850 tons. '

The Stimson bank is opened on the south slopes of two adjoining hills, the deposit also extending well away
from their bases, underlying the flat ground. The sandstone outerops west of No. 2 pit.  'Work had but just begun
here, and the ore, an earthy hematite, is much mixed with red clay

Samples taken from the group of banks just deseribed yield, upon analysis, results as follows:

[i5HA BHEN 6a0, 6§57,

DPer cent. | Tercent, | Per cenl. | Per cent,
Metallio iron

.................. 63,13 54, 00 63,88 62, 66
Phosphorus. c.o.anea.n . 0. 048 0. 017 0, 022 0. 026
TPhogphorus Tatio

0.078 0,081 0, 04D 0,041

No, 5563 is the paint.ore from Clinton Lank, - No, 554,is an average sample of the earthy hematite from the
Stimson bank. No. 556, dense blue specular ore from t*e, Lamb bank., No. 557 is an average ofs the soft hematite
from the Brady bank,

£ The Hawkins bank, in the SE. } Sec. 13, T. 35, R. 6 W., was opened in December, 1879. The ore is a hematite
of a dark-red color with oceasional brown lumps, soft on the exterior, but often dense, and grayish-blue in the center,
which color, however, changes to red when long exposed. - Some blue specular ore also comes from the Hawkins

bank., A sa,mple taken from a large stock-pile at Avery, representing 1,000 tons of soft hematite and 200 tons
of specular ore, gives, upon analysis—

852

. Per cent.
Metalle iron coeeriieieiniaii i inanas 56. 19
TPhesphorug ....... N 0. 040

Phosphorus ratio

.......................... 0. 071
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Seven miles south of Saint James, in the NW. i Sec. 1, T. 37, R. 6 W., the old Maramee furnace, a
built in 1826 and now abandoned, ran for many years upon ore irom a large lenticular deposit of specular
ore occupying the body of a prominent hill near by. The excavation is a circular one, several hundred feet
wide und 80 feet deep. In its center stands a high mound of clay rising almost to the original level of the bhill,
and pierced some distance from the bottom by tunmnels, from which a soft, unctuous hematite wag taken. In the
bottom of the old pit, which still contains a considerable quantity of ore, a shaft was sunk 35 or 40 feet deeper,
reaching a depth of 115 feet from the surface, butno further ore was struck. The shaft was filled and the working-
faces all around the pit were fallen and covered. TFor a further deseription, see Geological Survey of Missouri,
1872, Part I, page 144, Not enongh ore was left uncovered in the pit to offer a fair sample, but from a pile of 10

tons of hematite at the top of the furnace-stack a sample was taken, giving, npon analysis— . b
B ®
| |
I.... e o s s | 4 et e
Per cent.
Metalhe Iren voeeeereeeaaiinie e 03. 28
PROSPHOTIS caer e ivoee mmcac ceamansarnans 0. 050
l Thosphorus 1atio cvoievanenveiiianissnnans 0. 079
»

The ore was o dark red hematite which had lost all its nabural moisture during four years of exposure in the
furnace stock-house, ¢
~ The district immediately south of the towns of Rolla and Saint Jumes is thickly scattered with small deposits
of specular ore and hematite, the occurrence of which is similar to those above described.
The following list includes only those banks either ab present worked or aboutto Le opened for wmining purposes:
Horse Hollow bank, NW. 1 Sec. 1, T. 35, . 0 W.; Ozark bank, NW. 1 See. 3, T. 35, R. 9 W.; Mozelle, No. 1
bank, SE. 1 Sec, 26, T, 86, R.'8 W.; Mozelle, No. 2 bank, NE. § Sec. 20, T. 36, R. 8 W.; Southgate bank, NW.
See. 20, T. 36, ’. 8 W.; Railroad banlk, NW. } Sec. 4, T 36, R. 8 W.; Grand Union bank, Sec. 31, T. 837, R, 6 W.;
MeDole bank, NW. § Seec. 23, T. 37, R. 0 W.; Cole bauk. '
Fig. 174 shows the position of the Horse Hollow banlk, which has been recently opened by a small cut, A, on

d

N A —r |
= e

. o
= - A
T ///{/’(/}/-”/ T
Mg, 177 —SKuror or Tnr vicrNiry or Honsz Hornow BANK, PHELPS COUNTY, MISSOURI,

the south side of a prominent hill of sandstone, which rock is found *onteropping largely on the crown of the hill
and lying in large bowlders at O 1, immediately above the orve-deposit. The cut A is 30 feet long and 20 feet deep,
and exposes a very soft, greasy, paint-ore. At B a pit 12 feet deep showed no ore.

- From the Ozark bank only a few tons of ore had been taken, which were sampled at Ozark furnace. These
ores show, upon analysis—

- 1
‘ bl ‘ 57
I ‘ DPer cont. L Por cent. ) 1
Metallic iron nnoeoiaaials g 53,78 45,70
Phosphoris. ccaassaestenvinnras 0,032 0. 042
Phosphorus 1atio.mrnens s vaenn 0.0a7 0,002

No. 571 is a soft paint-ore from Horse Hollow. No. 572 is an earthy hematite, with much surface clay and
some specular ore from Ogzark.,

The Grand Union and Mozelle banks were sampled at Rolla from stock-piles of some hundred tons. The ore so

- far mined is mostly a soft, earthy hematite, with some specular lmnps. The speenlar ore from Grand Union often
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a presents a bright-green appearance, due to the presence of carbonate of copper. The quantity of copper is at
times large, and such lumps effervesce violently in acid. The following analyses offer comparisons:

573, 574, 582,

Per cent. | Per cent, | Per cent,

Metalliciron....... 54,76 65, 21 31,62
Phosphorus........ 0.121 0. 074 0. 027
Copper, metallic . .. 2,48 |ieeineninnn 21, G0
Phosphorus ratio .. 0, 221 0,134 0. 085

B No. 573, soft hematite associated with green specularlumps, but separated in the sample from Grand Union
bapk, No. 574, an earthy hematite from the Mozelle bank, No. 582, from green specular lumps alone at Gramd
Union. Sampled on cars at the Vulean Steel Worls. :
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quartz crystals and glowing with a thousand varied colors, rendering the ore recognizable wherever seen. The a
history of the Scotia bank, which is now exhausted, is dérived from a description given by Mr. Thomas J. Scott.
For a geological description of its surroundings, see Geological Survey of Missouri, Part I, p. 128. This is a very
perfect example of a lenticular deposit.

The sketeh given in Fig. 182, showing a horizontal plan of the pit, though somewhat ideal in the regularity of
its lines, is not exaggerated in other respects.
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¥1G, 182, —~PLAN (PARTLY IDEAL) OF THE SCOTiA MINE, CRAWFORD COUNTY, MISSOURI

Tho ore following the sandstone wall of the ellipse extended to the depth of G0 to 80 feet, but at the east end ¢
of the pit at I’, sunk downward in a great cylinder 10U feet thick, to a depth of 130 feet.

At this depth a sump was dug, which, after piercing o few remaining feet of ore, passed through 13 feet of
pyrite but little decomposed and presenting o high metallic luster.

This portion of the pit was flled with water to the level (C) 60 feet below the original opening on the hillside.
But little ore remained in the pit, and the sample was collected from pickings here and there along the old tramway
and from scattered lumps in the stock-house of the furnace. The greater part of the ore which supplied Scotin
furnace ten years and yielded 73,000 tons of pig metal was a porous hematite coming from the bed either in rough
lnmps or in & fine, soft, earthy condition, greasy to the touch. - Seattered more or less thickly through this hematite
the specular ore above described was found.. The analysis of the sample collectcd here gives—

d
577,
Per cent,
Motallic dron .eeceniiniiniaiiiiniiancinnen 08,10
. PhoSPHOITE +euvrvervariiiimenessenns cnnans 0.063
Phosphorus ratio coeiviinaiasiiiiariaann, 0,001

The MecGarvey bank, a small opening 8 miles southwest of Leasburg, completes the list in Crawford county
from which samples were taken. A stock-pile containing 65 tous was sampled at Leasburg, representing only soft
paint-ore, and yielding, upon analysis—

L]

478, €
. Par oent,
Metallio JrON cavvanccnerrrnmvrcnnarnmnerons 61,42
PHOAPHOTIB. peveerrsenrsanseansasnraarsnias 0. 066
Phosphorus ratio cvvvvvnivnreroniincirnenns 0,116

FRANKLIN COUNTY.

But little ore is mined in Franklin county. The Staunton bank, 2 miles southeast of Staunton, was opened in
November, 1879, Iig. 183 shows the shape and dimensions of the pit when visited in May, 1880.

The ore was exposed in shoulders at O, O, O, wherever the clay had been removed, and is 16 feet deep at A, £
where a pit has been sunk. It is a compact earthy hematite, somewhat specked with included pieces of chert,
which is for the most part decomposed to a soft chalk. At B a dark purple ore occurs in boulders intimately
associated with chert, which is also found in angular fragments in the clay. A sample taken from 300 tons in
stock at Staunton is here compared with a second sample from the stoek-pile of the Missouri Furnace Oompany :

I 581, | 684,

Per cent. | Per cent.
Metalliciron ...vovoviicnnnan, 58, 81 57,86

Phosphorus fron........cuees. 0. 058 0.072
Phosphorns ratio .oveeervansns 0, 099 © 0,124




420 MINING INDUSTRIES OF THE UNITED STATES.
a No. 581, from Staunton. No. 534, from pile at Missouri Furnace Company, Saint Louis.

The Saint Clair or Busket bauk, in the SE. 1 See. 08, T. 42, R. 1 W, has been newly opened. The surface
of the hill shows a scanty secattering of limouite, and deeper upon the bed the ord is a soft hematite of a brown

v\.

Lt
Y.

16, 183, —8KETCI OF THE STAUNTON BANK, FRANKIIN COUNTY, MISSOURL,

d color, due to clay, and interstratified with layers of sandy clert and streaks of brownish shale, mueh contorted.
Oceasional lunps of speculav ore are met with, The careful separation of the orve from the clay and chert will be
necessary to render it of valne. The following results were obtained from two samples taken :

\ 570, 580,
Per cent. | Per cent.
Metallio iron ..., paneeasaanan 02,40 58, 86

Phosphorus ratio .o...ooonvenn 0. 095 0. 099

33 TR 1TS) EI1: DU ' 0. 059 0. 058
@

¢ No. 579, from 100 tons in stock at Saint Clair station. No. 580, from a mixed pile of recently-mined ore at
the mine. '

Besides the deposits above deseribed there are in this region many located banks, and probably many which
have not yet been opened for mining purposes.
Ag may be seen from the above examples, the size of a deposit can in no case be estimated from mere surface
“indicatiouns, as the oceurrvence of the ore is both variable and uncertain, and what seems to be an existing rulein one
instance is proved untrustworthy in others. Already numerous deposits which seemed to promise a large amount
of oro have been exhausted, while others, promising but little from surface indications, have opened into large
workings, A sample of ore was taken from the mixzed stock pile of the Missouri Furnace Company, Saint Louis.
f Tt represents ore from nine banks, hamely: Cherry Valley, McGarvey, Saint Clair, Handeock (exhausted), Horse
Hollow, Stimson, Staunton, Pomeroy, Lamb, and was composed of all the varieties of specular ore and hard and
soft hematite. It yields, upon analysis, results as follows:

536.
. Per eent.
’ Metallic Ir0D cooovirmmane cnseie i aeeeanaae 56. 43
PHOBPROITS. e st iimmnncarr sansrannmannnans 0. 005
Phosphorus ratio caeeemeeie sacaiareninnnns 0,115




NOTES ON THE SAMPLES OF IRON ORE COLLECTED IN MICHIGAN AND NORTHERN
' WISCONSRIN.

By BAYARD T, PUTNAM,

Iron ores in the upper peninsula of Michigan have thus far been found only in the Huronian series of rocks.
This series consists of quartzites, schists, banded jaspers, greenstones, limestones, and iron ore, and containg in
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F16. 184.——MAr oF PARTS 01 MICHIGAN AND WISCONSIN, SHOWING POSITION OF BELTS OF IRON ORR. Tho geology is from a mayp compiled
by R. D. IRVING, published in Trans, Am. Inst. Min. Bag., Vol. VIII,

Nore.—The boundaries of the field of Laurentian rocks in the eastern part of the Menomince region Lave not been definitely mapped. il
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all, according to Brooks, twenty distinet members. () On Brooks’scheme these members are numbered from I to &
XX, Iron ore has been proved to existin workable quantities in beds VI, X, XII,and X III, and in an horizon below V.

The accompanying map (Fig. 184) shows the distribution of the Huronian rocks in the portion of the upper
Peninsula containing the iron deposits now being worked. (J) The mines lie in two distinet groups or belts,
approximately parallel, the one about 40 miles south of the other. The northern belt is called the Marquetts iron
region, and the southern belt the Menominee iron region. ‘

THE MARQUETTE IRON REGION.

This region embraces the Huronian rocks, extending from Marquette westward, and containg all the iron mines T
ou the upper peninsula that shipped ore previous to 1877. At Marquette the Huronian field is about 6 miles wide.
From there it widens to 13 miles at Negaunee, and thence narrows to Michigamme lake, where it is not more than
3 miles in width. Geologically, the strata form a broad synclinal trough, corrugated in the direction of its axis by
several minor folds, resting on Laurentian rocks. The general trond of the formation ig east and west. Soutl of
Michigamme lake a narrow tongue of Huronian is separted from the main field on the west by & Laurcntian
peninsula. On the southern extremity of this tongue is situated the Republic mine, the largest single deposit of
ore in Michigan, and one of the largest in the world. About 20 miles south of Marquette, in towuship 45, range
25, there is a small isolated patch of Huronian rocks, surronnded on three sides by Laurentian, and on the fourth
by Silurian strata, in which is situated the Cheshire mine; and northwest of Michigamme lake, in township 49, ¢
range 33, is the so-called I’Anse range. With the foregoing exceptions the mines of the Marquette region are in
one comparatively compact belt,

Trom Marquette to near Negaunee the upper members of the Huronian appear to be wanting.,  The most
easterly deposits of iron ore known, excepting the Oheshire, are the so-called ¢soft hematites” about Negaunee,
which are believed to belong to bed X. The specular or hard hematite ore first makes its appearance in traveling
westward from Marquette, at the Jackson mine, immediately west of Negaunee. Iere the basin formed by Dbed
XIII, the horizon at which this ore oceurs, is very narrow; but it widens toward the west, aud at Michigamme
lake its northern and southern rims are nearly 8 miles apart. All the ores of bed XIII contain some protoxide of
iron, but in following the region westward the first deposit of magnetic ore is seen at the Humboldt mine, 13 miles
west of the Jackson. At this locality specular hematite (‘“slate ore”) is also present in considerablo quantities ;d
but farther west, at the Michigamme and Spurr Mountain mines, the ore-mass is almost en tively maguetite, The

- ferruginous schists likewise become more magnetic as they are followed wes..

The “soft hematite” deposits in the Saginaw range, southwest of Ishpeming, belong to bed X1T, and the “flag-
ores” of the Cascade range, in the southern part of township 47, range 23; and of the magnetic range, near the
center of township 47, range 30, are believed to be older than the quartzite of bed V. In the Marquette region no
workable deposits of ore have been found in bed VI, the horizon of the ores of the Menomineos rogion'in Michigan,
nor in bed XV, supposed by Brooks to be the Lorizon of the Commonwealth and Florence ores in Wisconsin,

The following deseription of the ores is mainly an abstract from Major Brooks’ chapter on Lithology, in Vol. I
of the Geological Survey of Michigan : ‘ _

Only such ores as are now employed in the manufacture of iron will ho mentioned, They are, in order of present snpply, (¢) the ¢
specular hematite, or red speoular ore, ns this class is designated in the iron trade i (D) the magnetio; (o) tho mixed ox second-clags ore,
which may De either specular or magnetic; (d) the soft hematite ; ond (o) the flag-ores. Another varioty, the magnetic specnlar, might boe
added, which, as the name implies, is a mixture of the blaek and red oxides; it gives o purple streak. The local terms, “hard”, embracing
both the magnetic and the specular ores, and ‘soft, for the soft homatites, are con venient. '

(a) Bed speoular ores.—Miners divide theso into slele and gramuler. The former resembles closely in its structure the soft greenish
«chiloritic sehists, commonly associated with it. The slabs, into which the ore easily splits, ave not uniform in thickness like roofing-slate,
but taper always in one and often in three ways, producing elongated piveos ofton resembling in form o short, stout, two-edged sword-
blade, with surfaces as bright as polished steel, but stristed and uneven, Thin edges of such slatés can be pulverizad into a DLright-red
powder by the finger-nail, and occasionally the whole mass is very friable. The maguet will generally 1ift 1 ov 2 per cent. of the powdered

ore, and occasionally one-fourth of the whole. In the latter case the streal is purple, and the ore is more friable than the pure red
specular slates, duc in some way to the larger admixture of magnetite.

The granular or massive specular ore shows no tenden ey to split in slabs, and is made up usually of minute erystalline grains, whieh £
are sometimes, howover, so large that their octaledral form can be easily rocognized without the aid of alens. Tho granular ore is
generally firm in texture, and is never friable like the granular magnetie. Some highly-compaeted varieties, whick contain a lttle silion,
Are very hard, constitubing the hardest rock to drill which the miner eneounbers, This variety is called the ‘fine-grained steoly ore”,
Some specimens of it possess almost the highest specific graviby observed, 5,23, while the rich softer ores of the same class averagod about 4.85.

(b) Magnetio ore.—~The description given above of the gronular specular ove applies with oqual foree to this clags, except that the
Iatter is more granulax and is often friable; it has the magnetic property, and gives a black or purple powder. Sometimes the rich
magnetites crumble easily into grains, like some of the luke Champlain dres, to which the term shot-ore” is applied; again, the ove is
very hard. The compaet tabular form, so frequent in the magnetic ores of New Jersey and southern New Yok, is not common in the

~best ores of the Marquotte region, nor are the latter ores as highly magnetic as the former, or, at least, good lodestones are not so

——

a Geology of Wiscomsin, Vol. III, Table of Sequence of the Huronian Strata, facing p. 450, By T. B. Brooks.

b 1880. The Gogebic region in Northwestern Michigan and Northern Wisconsin (T. 47, R. 45, 46, and 47 W,, Michigan; and T,
45and 46, K. 2 E., and T, 46, R, 1 &, and 1 W., Wisconsin), in which there are now (1886) o number of important shipping raines, was
4 trackless wilderness in 1880, although the existence of iron ore in that vicinity was known, '
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a common. - Typical slule ores occur with the magnetites, but they are of the character already deseribed, that is, mixtures of the two
oxidess the magnet not removing over one-fourth of thio powder, while it takes all in the case of the granular variety.

(0) The mixed or second-class oros differ from those of the first class chicfly in eontaining a larger per cont. of silica. They are, in
fact, highly ferruginous “ jaspery ” schists. These schists, which are invariably associated with the rich ores, consist of alternating bandy
or lamine of the so-called jasper (a ferrnginous quartz, varying in color {rom a bright red to a dull-reddish brown), and nsually pure
specular or magnetic ore of high luster. Oceasionally the silicious layers ave white. Tho laminge vary in thickness up to an ineh, They
are usually parallel, but are sometimes highly contorted. In some cases the jaspery layers have beon broken up into angnlar fragments,
which have been forced into the more yielding ove-layers; in this case the mass often has the appearance of a true breceia. The total
amount of oxide of iron contained in these ferruginous schists is very grent, but it is at present, as a rile, unavailable for the manufacture
of iron. Where the silicious laminse are so thin that the whole mass contains 45 fo 50 per cent. of metallic iron, it can be shipped asa
second-class ore, :

b (d) The soft hematiics of the Marquette region differ entirely from the ores above described, and are clogely related to the hrown
hematites of castern Penusylvania and Connecticnt, Chemically, thoy are mixtures of the hydrous and anhydrous oxides; they contain
usualty oxide of manganese. In color they are various shades of brown, red, and yellow. . In texture they are earthy, and are so slightly
compacted as to Lo easily mined with pick and shovel. These ores ave invarisbly associated with or occur in a limonitic silicions schist,
from which they scem to have been derived by decomposition and disintegration. They occur in two distinet formations, X and XIJ, and
probably in others, in irregular bunches or pockets, surrounded by schist, and passing by gradations, often abrupt, into it., Scattered
Huough the ore, and conforming in their positions with the original bedding of the reck, are fragments of schist, When tho ore shows.
ratification, whlch it often docs not, it also conforms with the bedding of the schist.

(¢) Ilag-ores covrespond more nearly to the mized ores (¢) than to any of the other varieties meutmned Like the mixed ores, they
are banded, but the marking is seldom bright and is often obscure, and is produced by the interlamination of reddish or whitish quartz
with a Qull silicious, instead of a pure, ore. There are exceptions to this rule, but they are not numerous, As their name implies, the
€ flag-ores have o coarso slaty or flaggy strueture. Stratigraphically, they ave older than the rich ores of bed XIII, occupying beds X,
VIII, VI, and below V. The per cont, of metallic iron in the oves and associated suhlstq varies from 5 to mearly 60, The ores are
apparently but local variations of the schists.

Average samples of the shipping product of the prineipal mines of the upper peninsula were collected by Mr.
Bailey Willis from the large stock-piles of ore at Oleveland, Ohio, in November and December, 1879, In addition
to these, samples were taken by the writer in several of the typical mines of the Marquette region and in all the
mines of the Menominee region, with the object of determining whether the ore from different parts of the same
deposit varied in composition, especially as to its eontents in phosphorus.

The samples talken by Mr. Willis were from piles varying from 1,000 to 20,000 tons. They were made up of
chips of about an inch maximum diameter, talten at regular intervals of 1 foot along a number of straight lines
drawn across the ore-piles. In the larger piles these lines were fixed by cords stretched across them, Lump ore,
d fine ore, and foreign material were taken impartially. The total weight of the samples varied from 18 to 40
pounds, according to the size of the piles,

My samples consist generally of a series of chippings taken across the stope, from the hanging to the foot wall
of the ore-mass, or across the band of ore selected for detail sampling, Where there was a seam or ¢ horse” of
rock in the ore which clearly could be thrown out in mining, no chippings of it were taken. Bunt with this exception
the sample represents as nearly as possible the material from a groove or channel cut across the ore-mass, Inafew
cases I have taken samples from the small stock-piles at the mines, in order to supplement those taken in the stopes.

In the following pages the analyses of the above-mentioned samples are arranged under the names of the
mines to which they belong, and the mines are grouped according to the kind of ore produced, and are placed in
cach group, so far as possible, in order from east to west.

e The total output of the mines to the end of the year 1880 is taken from the Annual Report of the Commissioner
of Mineral Statistics of the State of Michigan for 1880, The gross tons (2,240 pounds) there employed have, however,
been reduced to net tons {2,000 pounds), as the latter unit is nsed exelusively in this volume,

Mines producing ore of Olass I (hard specular).

(1) Jackson.—On Sec. 1, T.-47, R, 27 (af Negaunee). Operated by the Jackson Iron Company. Itis the oldest
mine in the Upper Peninsula; the original entry of the land was made in 1845, and about 28,000 tons were mined
previous to 1854. Total produet, 2,315,261 (a) tons. Product in census year, 134,584 (a) tons.

Samples of the ore collected at Cleveland by Mr. Willis contained~

L) 144, 150. 140. 150,

Per cent. | Per cent. Par cent. | Per cenl,
Metallic fron. . coiiir i 04, 84 82, 09 Titande acid. . ocvreireniiiiiicriniiire i Abgent, Absent.
PlLoBphOLUB . cenuvurumtvmcnanceran ememnrencinnans 0. 044 0. 064 TInsolulle silicious matter...vc.ceeeenieeanna.. 6, 00 8,46
5100 1) 111§ (SRR 0,027 0.,027 Phosphorie acid. ... eccccervacncsimmaaecananaes 0. 100 0. 147
Silica 4,02 5,60 Phosphorus in 100 parts iron. ... 0. 068 0.103
Alumina 1.76 2.78 Speciflc gravity.coveeieiiineiaiiiiiieaenas 6,028 foeoveeneenen
MANEANEBE cn oo erasersrmioneeareancarannsnnnans Absent. Trace. Per cont. iron, divided by specific gravity . ... 12,89 leeweannennnn

@ Thess fignres include the product of the Pionesr and South Jackson mines. The former is on the same body of ore as the Jackson,.
but is operated hy the Iron Cliff Company. The latter produces soft hematite. a See samples Nos. 137 and 138, page 434,
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Sample No. 140 is an average of a pile of 20,000 tons of “Specular No. 1%, Texture of ore, compact, granular, a
laminated. Sample No, 150 is a special sample of the fine ore in the same pile. It was sifted through a sieve
containing 3 meshes to the linear inch.

(2) Cleveland.—On Secs, 10 and 11, T. 47, R. 27; operated by the Cleveland Iron Mining Company. Total

product, 2,384,630 tons; product in census year, 125 410 tons. Samples of the ore collected at Cleveland by Mr.
‘Willis contained—

118, 181. 113. 131,
Per cent. | Per cond. Per cent. | Per cent, b

Motallic Iron. cevuenveniin i cn cencenvennn, 04,47 6. 80 Titanio aoid .vavvrivaanen reeananem e, Alsent. Abasont,

Thogphorus.. 0.100 0.170 Inaoluble silicions matter...... venenaias ven 5.03 14, 51

Sulphur seerevennnnnn 0.0d40 leeeooionn.. Phoaphorio aoid veeveevvivirineninecnsesnes 0. 260 0.300 '

551 1t A, 3.76 10,93 Phosphorus in 100 parts jron. 0.169 0.209

Alumina 2,00 4.03 Specifie gravity..ooooiieiiiiiiiineea, 4,065 4,705

MADGANCEO cenver cuntencnmessanaanstannnnns Trace. Prosent. Por cent, iron divided by specifle gravity.. 12,08 11. 84

Sample 113 is from 15,000 tons of ¢“Specular No. 17; texture of ore, compact. Sample 131 is from 1,109 tons-
“Specular No, 2”, or green specular; texture of ore, compach.
(3) New York.—On SE. } of SE. } of See. 3, T. 47, I3, 27, adjoining the Cleveland on north and west; operated ¢
+ by the “New York Iron Mines”. Iirst shipment of ore in 1864 ; total product, 1,035,738 tons; preduct in census.
year, 44,971 tous.
The samples of ore collected at the mine yielded, on complete analysis—

88, 80, 88, 80,
Per cent. | Per cont. Per oent, | Per cent,
20033 13 1 PN 0, 460 0.030 TOLABAR v cennesnrenesnesurnmrnannennnsenrns 0,11 0.83
Phoaphorng....eevuunan veenenrmrannaaaaes 0. 002 0.105 Carbonic acid ..u..u... PO carans [P 0. 00 0.12
Iron, metallio . 07. 84 03. 81 Phosphorie acid ... teeraeinans 0.142 0. 448 )
Phosphorns in 100 parts iron..coeeweeeenen. 0. 002 0. 800 Iy groscopic waber ...... P [ 0.10 @
Specifio gravity vevvevineeeieiinciiinaaea. 4,040 G, 033 Water of composition.. v avesvervnnscnne. 0. 40 L7
Ior cent, iron divided Ly specific gravity.. 14, 00 12,7 TR caer e e vee e e eeeen, 0. 074 100, 004
L e P R e 1, 80 3,04
Ingoluble slicious MAtbor vecuws rvansnaana. . .
Trom, protoxide 081 208 ngolitble silicions matter 2.88 4,00
o N 5
Lron, pOROxide -oveorevraresenees 5. 22 BT 00 lonvrens enereceeeecereseeaneeeeane] 1,80 2. 04
Aluning..ocvevieannns 0.81 8,04
. 0. 80 . 165
MADEATIEEO «enansianranremunecansarsaneenas|vnnnnes weess|  Trace.
- . 0,01 0. 04
LM vevnnn veburncsnianaccs s manaanraaras 0.20 0.07 " Potassn K 0.11 0.33
Magocstn - 0.5 BB+ v e eelnnnnimennarmmsr oo nnerannnn . 3
Tron, Asulphide veeeeervernrernmcreeenronn, 0,112 0. 056 Totnl «ovcinccnaesen cerennererausears 2,87 4,00

e
Sample No. 88 is from a pillar in the southeastern part of the main pit (pit No. 1). The chippings were talen

from floor of mine (which is ore) to the roof (rock). Texture of ore, compact; ore is very hard. Sample No. 89 is

from ore from pit Wo. 4, a new opening in the Beardsley pit. Texture of ore, compact, slaty; containg small

octahedral crystals of magnetite (or martite). Ore in mass deflects compass needle. [It is shipped as a No. 2 ore;.

see sample No, 115.] The location of samples Nos. 88 and 89 is indicated on ffig. 186, ‘ :
The samples of .ore collected at Cleveland by Mr. Willis contained-—

114, 116, 114, 115,
Per oent. | Per oent, Per cent, | Per cent, £
Motallio 00D cuus cunnnesnnsrnrnmaconnanns 64, 40 0134 Titanic 0eid e neeenmnsamiernnaecnarenns Absent, | Absent,
Phosphorti8.icoree e ernerennrrasamunnsenas 0.110 0,104 Tnsacluble siliclous matber..cuvevemreaninn.. 5. 03 .07
Bulphur . e vaniee e et e e 0.020 0. 086 Phosphoric aeid ceveeeiiiiinns cinnnaninnn 0.252 0, 37(}
Siliea ........ 5.10 5. 82 Phosphorus in 100 parts iron... e 0.171 0. 267
Aluming..... 2,20 2,08 Specifio Eravity. e veeierrrrrransvmreanes 4,292 4. 906
Manganege ... Absent. | Prosent. Ter cent. iron divided by specific gravity.. 16,00 12, 50

Sample No. 114 ig from 9,000 tons of “Specular No. 17; texture of ore, compact. Sample No. 115 is from.
1,000 tons of “Specular No. 2, or ‘green specular”; texture of ore, compact, crystalline.
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(4) Lake Superior.—On Secs. 9 and 10, T, 47, R. 27 (at Ishpeming). Operated by the Lake Superior Iron

Company. TIMrst shipment in. 1858; total product, 2,664,115(«a) tons; product in census year, 215,930(a) tous.

Samples of the ore collected at Cleveland by Mr. Willis contained—

141, 149, 139, 142,

. Per cent. | Percent, | Percent. | Per cent.

Metodlle {rom senveearvenraronanenenn. PR 04,38 63.38 64,77 65.92
Phosphorus,eccacenenane P 0. 057 0. 057 0, 016 0. 057
Sulphur .ueeeon coacnnaaa, 0,074 0. 057 0. 055 0. 074

BIHER caenveiiiiiioei v enr e, 4.27 4,06 3,65 14,61

1) AN e anemenmnrnnn eenessranannaan 0.91 8.18 2.28 4.02
MANZATICRO caveerrnrnrvavsmacacncramnanean: Alsent. Absent, Alsent, Abgent.
Titanio acid .o ocveremniainan s s Absent, Absent. Absent. Absent.

' Insoluble silicious matter 0.43 7.58 6.85 17.65
Phosphoric 8¢l ceeeer varenercenrrcncnraens 0.181 0,130 0. 036 0,131
Phosphorus in 100 partsiron..ceeeeveennans 0. 089 0. 080 0,026 0,102
Speeifie gravity.ccreemiiniiin i 4002 loaiaeaiinnss 4,000 4,318

Por cont, iron divided by specific gravity .. 12,97 13,38 12,04

Sample 141 is from 20,000 tons of “Speeular No, 17, Texture of ore, compact, laminated, micaceous.
149 is a special sample of the fine ore from same pile (see under sample 150, Jacksen mine).

Sample

Sample 139 is from

© 4,000 tons of specular ore from * Summit” opening, 300 feet west of main pit; texture of ore, compact, Sample

142 is from 1,500 tons of ¢ Specular No. 27 (“Iissex”); texture of ore, compact.
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CLEVELAND MINE.
Fia. 186.—PraN or ToE NEW YORK MINE, MARQUETTE COUNTY, MICHIGAN.
(5) Barnum.—Oun See. 9, T. 47, R. 27, adjoining Lake Superior mine. I'irst shipment in 1868, Total produet,
I 514,259 tons. Product in census year, 28,000 tons. Operated by the Iron Cliff Company. A sample of the ore

collected at Cleveland by Mr. Willis, from 2,000 tons of specular ore, contained—

120, 129,
Per cent, Per cent.
Mletallio Iom. viers comeaenussnacarnacenen 63,45 Titanie acld . oemnireiiiii e e Absent.
Phospliorug.......cvecan 0,006 Tnsoluble silicions matter. rriensenas 7.12
Sulphor....... 0,011 Plosphoric acid «voviviueniiannn.. U 0.219
5.47 Thosphorus in 100 parts iron «.......oc.-oo 0,161
Aluming.eeeveaaans 2,41 Specifle gravity «.cooveiin inmniiiiiianaat 4,046
MADEANGRR +ovrmairivinrasieseisnancancnnes Absent. Per cent. iron divided by speeific gravity.. 12.82

Texture of ore, compact.

a These fignres include the product of the Lake Superior hematite and the Lowthian mines. (See under soft hematites. )
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(6) Lake Angeline~On N. & Sec. 15, T. 47, R. 27, on south shore of lake Angeline. Ifirst shipment in 1864, a
Total product, 568,663(a) tons. Produet in census year, 16,719(a) tons. Operated by the Pittsburgh and Lake
Angeline Iron Company. The ore in this mine is chiefly a silicious or #No. 2” specular. On the north side of the
pit there is a hematite schist of unknown thickness; although containing more than 40 per cent. metallic iron,
this is not at present considered an ore. A pocket of fair quality ¢ soft hematite,” resembling the Salisbury ore,
has recently been uncovered in the western end of the pit, lying in the hard ore. The samples collected contained—

1L } 18, 13. 108,
Per cent, | Dercent, | Per cent. | Per cent.
Motallio Jron . covvavmen cammaaeeccrnricninne, 85,11 53,85 42,27 40, 01 b
PhosphorB.eennennsres camesvrmaaseinnianes 0. 007 0,061 0. 051 0.031
[S21R0 40 R PR (RS S T, 0.039
355 PR (N P s 27,72
N ET1, 351 RN PR RSPURION IO 4.15
MANZANORO0 ¢onvvrraevnrrreansnsearassrssnnessfonniemninasfunnerenreceasocennnannns Absonti
* THANIE ACI] +evnnt i cieicincmvemcecr e ircre vere L erae e e Absent.
Insoluble siliclous MALEOr. _ceeereviereiimnnsfvonvimmeniifomneasvanian]oerennannans 80,59
Phosphorio Reid . .oviiiervevnniinveiiciinnsficenrnennasfoeiiiiminn|ciecninaan, 0.070
Phosphorns in 100 parts iron. .. 0.013 0.118 0.121 0. 066
Specific gravity..coeeeieieinann 4,814 »  8.820 2,774 4,077
Por cent, iron divided by specifle gravity.... 11.44 .97 15.23 11. 60

Sample No. 11 was taken across the west side of the pump-shaft pillar. The ore is hard and jaspery; texture, €
compact. Sample No, 12 is from the pocket of soft hematite at the western end of the mine; texture, earthy; color,
brown. It is probably a mixture of the hydrous and anhydrous oxides. Sample No. 13 is from the north wall of
the pit near the pump-shaft pillar. It represents the Lematite schist. It probably is not; however, an average
sample. Sample No, 108 is from 4,000 tons of specular ore at the North Chicago rolling-mill. This sample was
collected by Mr. Willis, It represents an average of the ore of which No. 11 is a special sample.

The location of samples Nos. 11, 12, and 13 is shown on Fig, 187,
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Frq. 187—S8xeTeH OF THE LAKE ANGELINE MINE, MARQUETTE COUNTY, MICHIGAN, e

(7) National.—On Sec. 16, T. 47, R. 27, Opened in 1878, Total product, 756,043 tons, Product in census year,
33,600 tons. Owners, Lake Superior Iron Company. Operated by Samuel Mitchell and A. G, Stone. The ore wag
not sampled. ‘

The SAGINAW RANGE lies about a mile south of the National mine. It includes the following-named mines,
arranged in order from east to west: Mitchell, Winthrop, Lowthian, [New Xngland], [Section 19], Sagiraw, and
‘Goodrich. The mines the names of which are inclosed in brackets are not now being worked, The first four names
.on the list produce soft hematite ore, which is considered to belong to Formation XII. The analyses of these ores
will be given under “Soft Hematites”. Of the other mines of the range, the— )

(8) Saginaw is on the NW. % of NE. 1 Sec. 19, T, 47, R, 27, Its first shipment was in 1872, Total product
436,778 tons. Product in census year, 30,240 tons, A sawple of the ore, collected at Cleveland by Mr, Willis from £
3,000 tons, contained—

//lr'/,

144, 144,
Per cent. Par cent.
Motallio 0N vecvvaecneeecrennmancssnunanas 62,63 Titanio aeld . cce. e icvinaranernosannnenaas Trace,
PhOSPROTUB . s nsunennressansonnsancsnennen 0,100 Tnsoluble silicious matter. .coeeeeansaad terae 8.08
Sulphur ..t e e e 0,057 Phosphiorio 8eid .veeeverenasiacaa. s 0.243
BHHCRH vevrvnecmniiaianiian 5,47 Phosphorus in 100 parts iron . 0,170
AlUINA . v vaees svrarnenanianas 2,563 Speciflo gravity...occeviiacieriinainennans 4,063

Manganese Absent. Por cent. iron divided by specific gravity.. 12,60

Texture of ore, compact. )

a Including product of hematite mine on south side of the hill adjoining the Salishury mine.
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a (9) Goodrich—On W. §of NW. § Sec. 19, T. 47, It. 27. Tirst shipment in 1872, Total product, 85,124 tons.
Prodact in census year, 6,720 tons. Operated by Captain Goodrich. The ore was not sampled.

The NORTH or CONRAD RANGE has been traced from the Iixcelsior mine, in the NI, £ Sec. 6, T. 47, R. 27, to
Michigamme lake. It now includes the following mines: Excelsior, Boston, Sterling, Dalliba, and Northampton.

(10) Bacelsior.—On SE. £ Sec. 16, T. 47, R. 27, Tirst shipmeut in 1872, Total produet, 13,265 tons. Idle in
census year, Owned by the Iron Cliff Company. The ore was not sampled.

(11) Boston.—Oun SE. { of SW. £ Sec. 32, T. 48, R. 28. Opened in January, 1880. Shipped in 1880, 7,255 tons.
Operated by “The Boston mine.” A sample of the ore from the stock-pile at the mine was collected by Mr. George
A, Fay. It contained— ‘

b
10 10,
Per cent, Per cent. .
510100 11,3 R 0. 007 Phosphoric aeld ..ovevvimriemmnnniiniennnn, 0.022
PLOIPHOTUS . nr v vnrsnnevenseannssaranrannns 0. 000 Hygroscoplo Water cueveeieciemrnnessunnnn, 0.02
Tron, metalliteaas o iencnmenrsnnrcennoneas 66. 30 TWater of compogition..aeraaeeeennnienans 0. 66
Phosphorus In 100 parts iron.........-..... 0.014 POURL e 100, 056
i ; 9
SR - -coeoaomrmre e - Sl Insoluble silicions mattor..evvenssrnsannens 4.88
e Tron, Protoxide .cvervee cevneaivincans L. 1.20
Iron,?emmde ............................. 93, 30 SHHO oo 201
N L1 T 1,59
Aluminf. cvvveeeiiiiineerimimeniantreaan 184
5 G N 0.04
o1l r Lm0 cemeevarsnuenacanansmnrnsannonramennn 0.04
Tron, disulphide ..ocivaiamiieeinniniinn 0,013
: 7Y 0.81
POLASBA «cminevnnnessnvasensennnaanuramnnnas 0. 81 Soda 00T
Qo g7 | SO 3
Cnrbonio aeid.eeeus voeenspanneenninnneanas 0,08 ] N 4,87

(12) Sterling.—On SW. { of SW. } Sec. 32, T. 48, R. 28, adjoining the Boston on the west. Operated by Messrs.
A. Kidder and J. Outhwaite. Opened in 1880, Total product, 1,341 tons., Samples of the cre collected by
Professor Pumpelly contained—

d ‘ 1. I 2 3.
. Per cent, | Per cent. | Per cent.
Metallio fron ..oovreiniiiiin i 64,76 04,49 64, 98
PhoSPIOTRB cotiaereaervantconnassarenannns 0. 063 0. 039 0. 025
Thosphorus in 100 parts iron............... 0. 082 0. 060 0. 039

No. 1 is an average sample, No. 2 is a special sample of the granular ore, and No. 3 is a special sample of the
slaty ore.

The Dalliba, on the N. §of 8W, 4 See. 290, T, 48, R. 29, owned by the Dalliba Iron Company, and the Northampton,
¢ on 818, 4 See. 30, T 48, R. 29, owned by the Champion Iron Company, are both new openings. The ore is reported
to average over G0 per cent. metallic iron, but to contain too much phosphorus for Bessemer. It was not sampled.

Mines producing ore of Class II (magnetic and slate).

Beginning at the east, the first mine belonging to this class is the Humboldt, although recent explorations by
the Conrad Iron Company may result in the development of a mine on the NW. } of NW. } See. 18, T. 47, R. 23.

(1) Humboldt (formerly Washington).—On NE. } of See. 11, T. 47, R. 29; owned by the Washington Iron
Company; operated by the Humboldt Iron Company. First shipment in 1865. Total produet, 514,298 tons.

Product in census year, 17,321 tons. A sample of the magnetic ore, collected by Mr. Willis from a pile of 4,000 tons,
contained— '

r 120, 120.
Per oent. Per cent.
Motallio Iron veaivvrinrnriavienedsnainaenss 68,70 THtANio 80 wvvervirreieericmieiniiins anees - Absent.
PhosphoThs. cvovecinrnriocirmnsrenssunesans 0. 154 Insoluble silicious matter -..c.cemmvnnensn 812
32T 4111 0. 005 Phosphoric aeid cooeveeiiiin il 0. 362
BilI08 ¢ eiere it rear snar s e as 7.61 Phosphorns in 100 parts Iron.eeessesaeaioe. 0,241
PN 11013 T R 2.84 Specifio gravity.covceeivciinnrnnes Cecemunee 4,851
Manganese ....... remnestacarensranteans Slight indication, Per cent. tron divided by specific gravity.. 13. 14

Texture of ore, granular,

(2) Edwards, contiguous to the Humboldt on the west. TFirst shipment in 1866, Total product, 260,912 tons,
Mine has been idle since 1879, but is soon to be reopened by the Argyle Iron Mining Company.
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Samples of the ore collected by Mr. Willis from old stock-piles at Cleveland contained— . a
132, 138, 132, E 133,
i
. Percent. | Per cend, Per cent, i Per cent,
Motallic iron cuvameviieniomicaanniiani e 50. 80 60,02 Pitanic AEid . ovvciii e e man Prosent. | Prosent.
DSITIR ) YITi) o T O SN 0.072 0. 107 Insoluble sillofous matter....c.ooooo il 11. 62 I H B
Sulphur.... 0. 096 0. 189 Phosphoric aeid vovuvrnenn. Cveeeans 0.102 0. 246
, Silica 7.98 6. 30 Phosphorus in100 parts fron.........eeeu-. 0,120 0.178
Alumina. ... . . 6. 00 4,08 Specific gravity.ces e iceuavianin e noiuaian. 4,746 i 4,739
MATIZANOH 1 ovararincanssusmosnesnsnsnnensns Present. Absent. Por cent. iron divided by spocitio gravity.. 12, 06 ; 12,06 b

Sample No. 132 is from 1,000 tons of magunetic orve; texture of ore, granular, Sample No, 133 is {rom 1,000 tons
of specular slate ore; texture of ore, micaceons.

(3) Champion.—On 8. & Sec. 81, T. 48, R. 29. Operated by the Champion Iron Company., First shipment in
1868. Total produet, 929,220 tons. Product in census year, 99,600 tong,  Samples of the ore collected at Oleveland
by Mr, Willis contained—

108 104, 130, 147,
DPer cent, | Per cent. | Der cent, | Per cent, C
Meotallic irom vuuveeiiiiciiia i caaeas 64. 01 00,50 59,17 606,75
Thoaphorus... 0. 030 0.044 0.030 0. 038
' Sulphur ... - 0. 000 ) 1 S O 0.085
Siliea ...... vea . 4.92 8.29 8,01 .00
AJWIDIN covn i i iar e 3.16 .08 6, 30 1.00
, MADBEANCHD ceverernrnarianrrrennennsnrinsns Absent, | Dresont. Absent, | Tresent.
Titanie aeid ..ooovnviiiiiiaans <..; Absont. 0.07 Absent. Absent.
Insolublo siliclous matter.... . 7,86 0,84 12,20 3,04
Phosphoric acid eaueer.e. ... cerl 0,080 0,120 0. 082 0,088 ‘
TPhosphorus in 100 parts iven. ... AR 0. 060 0. 073 0. 050 0,057
Specifie BIavity ee e iii it w4068 4,523 O35 feeaniiiannns
Tor centy iron divided by specific gravity.. 18,71 13,42 12,78 d

Sample No. 103 is from a pile of 7,800 tons of magnetic No. 1 texture of ore, granular.  Sample No, 104 is fromn
a pile of 4,000 tons of ¢“Chelsea” or No. 2 ore; i iy o mixture of maguetic and specular ores; texture, granular and
micaceouns, Sample No. 130 is from a pile of 1,500 tons of ** Beacon” or “gpecular and magnetic No, 27; textore of
ore, micaceous and granular. Sample No. 147 is a special sample of the fine ore in the pile from which sample No.
103 was taken (see under sample No. 150, Jackson mine, p. 425); texture of ore, granular,

The presence of titanic acid in sample No, 104 1’83 noticeable. As it has been repeatedly stated that this clement
was absent from all the ores of the Marguette region. It has, however, been found also in the ore {rom the
Keystone mine (samples Nos. 127 and 143) and the Bdwards mine (samples Nos, 132 and 133).

(4) Keystone.—On SW.J of SW. 1 See. 32, T.48,R.29. Operated by the Keystone Iron Company; first shipment ¢
in 1872. Total product, 70,326, Product in census year, 10,080 tons. Samples of the ore collected at Cleveland by
Mr. Willis contained—

127, 143, i 127, 143,
Percent. | Per cent. Ter cent. | Per cend.
Sulphur..... 0. 102 0. 055 Phosphorie acid . 1. 266 0,720
Phosphorus... iee 0. 548 0. 814 Titanie aedd coeeunianiviiiinnnne, 0. 012 .40
Tron, meballie . c.ovuveevivemniminnneieinna, 00, 06 59, 17 Cnrbon and carbonacoous madter ..ccavennefiaaraenannn 0,1¢
Phosphorns in 100 prrts iron. caeaeeveeen-. 0,913 0. 530 ILygroscopio wator «oveennnnes P P 0.28
Spocifio gravily.aeeeermeecaraeneiasiinieas 4. 567 4. 507 Water of composition soveeiviiiiiareiin Jarroenannens 0
Por cont, i,mn divided by specific gravity.. 13, 14 12 90 3 Potal 100, 043 r
BIOR -evmenveeaeeemnnansnesmmmeameemeaanaas 0.00 7.6 T
icioas matter...neeenveniaiaaan 0. 010 11 61
Tron, protoxide cevueeveinarimniinenriiiennnlociciiannas 11, 56 Tusoluble silicious mattor
R A o T SRR S S 7.01
AL et men e anvanann s naaaenanas 8,50 3.45 .
0. 04 ALUDIIY ¢ v vevaarencenresemeiaon ssarvarannl ivanascanan 2,48
]' o L0 2 avreanearaaneerannnesrace cnncrasans 0.00
' Magnesis . 0,11
I I 0.56 Potngan 0.54
Tron, disulphide .ecereee-w. [ 0, 083 ) T ' ’ .
Potassa 0.02 SO0 evensnnenarrnns . ! . 0. 65
"""""""""" Frmrmemnemenst 0‘86 T08PLOTEO AGI] - eveveenrcmerannnsnsaneins 0. 147
VST L) O R Y E i1 627
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‘a Sample No. 127 is from a pile of 1,000 tons of ore “shipped in 1878 from a drift, since abandoned on account
of the poor quality of the ore”, Sample No. 143 is from 3,000 tons of ore at *The River furnaces? of the Cleveland
Rolling-Mill Company. Sample No. 127 contains a higher per cent, of phosphorus than any other ore from the
upper peninsula, the analysis of which has been published. The presence of titanic acid is also noticeable.

(5) Michigamme.—On north side of lake Michigamme, on 8. § of Sees. 19 and 20, T. 43, R, 30. Operated by the
.Michigamme Iron Company. Iirstehipment in 1872. Total product, 432,200 tons. Product in census year, 66,158
tons. The ore is all granular magnetite. Samples collected at the mine contained—

1 2 3, 4
b
Per cent. | Percent. | Percent. | Per oent.
1013 133 O 0. 103 0. 287 0. 008 0. 027
Phosphorus 0. 095 0. 092 0. 042 0. 053
Trom, maatallio. «avocn caiiaar et treea e 63. 5% 58, 85 50.85 45, 24
Phogphorus in 100 parts iron..e.ecveeeean.. 0. 140 0,163 0. 070 0. 081
4, 606 4, 801
S RVIEY cmeeesrrnrnevamenrnnanas .85 4, 865
Specifie gravity { 4,601 o, 852 } 4. 850 865
Peor cent. iron divided by specifio gravity.. 19, 64 13,02 12. 86 13.41
1300 SR 5,24 15,14 13,75 6.78
Tron, protoxide ..ocv.vvviiiiiaeieenininns P S A o 20, 94
C Trom, peroxifle ..ueeimemriineininerenanenas 233511 R PR, P 50, 89
Alnming. .covvn ccivii i FETS 2 S I PO 2,20
MEDZADERS « oevvvmsvianuranennrrsssrnnans 0.34 Prosent. | Present. 0.16
LB «aeaiirns i emes e anes 004 e 0.27
Magnesin .overcmaan e, remaramaennenas 0.78  Joeeiiiiiren oo 0.83
Tron, AIAuIPRido veviiaeriaiireeniieniianns (129 1 S O PSR 0. 051
Corbonio acid. . .ooveienniiaiinn i ainns D T L O P 0.17
Phosphoric aeld ccouveecniiianiiiaiinnes 0.217 0.211 0.006 0.121
. Carbon in carbonnceons mather....o....... L0 T R PO QU
Hygroseopic Waler ,cueveiciiernrarianens 0,04 foeaeneiiacaidonmncnianaas 0. 02
Water of composition.......veeveeranecan., 0,72 [ foenm e vannas 0.88
100,080 |oemeneivuiiifinnan Crnenne 100, 112
d .
G.24  lieaiiiiiinnifieerineiana, 6,11
b. 24
0. 80
0,19
L0 T T 8,12

Sample No. 1 was taken across the stope in pit No. 4, fourth level, about 375 feet helow surface and 130 feet east
of shaft. The stope is 25 feet wide. Sample No. 2 is also from pit No. 4, first level, 3756 feet east of shaft. This
e pit is very wet, and part of the ore as it comes from the mine is covered with a coating of red oxide. Sample No.
3 is from pit No. 1, second level, 130 feet below surface and 140 feet west of gshaft. The stope is 15 feet wide.

Pit No. 1 is about 900 feet east of pit No. 4; 100 feet west of pit No. 1 a shaft is (November, 1879) being sunk
on & lens of ore recertly discovered., The shaft is 35 feet deep. The ore, which at the bottom of the shaft is 9
feet wide, is represented by sample No. 4.

The greater part of the ore shipped in the census year was mined in pit No. 4, but some ore was raised from
both pits Nos. 5 and 6, which are west of No. 4. The samples of the ore collected by Mr. Willis contained—

110 148, ) 110, 148,

£ R Per cent, | Per cent. Per cent. | Per cent.
Motallic oD «.vvvammrravenvernrnnnsnnenans 61,95 60. 98 Titanio a6id .ooivveninenanevnrinnianennn, Absent. Absent,
PhosphoOrng «eeausenee. 0. 118 0,101 Insoluble silicions matter......vouiecaian.. 8.28 ' 895
Sulplur .coaeiviienn-n feverseesermaniees 0,109 0.261 Phosphoric acid .. 0. 272 0. 282
13315 11 A . 7.09 7.60 | Phosphorus in 100 parts iron .ocuoeveeea--. 0.180 0. 160
Alumina.......... . 1,08 2.90 ; Specific gravity ....ov... S [ U311t (R
MANZANEHE aeursreanrerrarsentemeiaerinaes Present. | Present. ‘ Per cent, iron divided by specific gravity.. 18.65  {ireueenaanas

i

Sample No. 110 represents an average of a pile of 4,500 tons of ore at the North Chicago rolling-mill. Sample

No. 148 is a special sample of the fine ore in the same pile (see note under sample No. 150, Jackson mine, page
425,
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(6) Spurr Mountain.—On SW. 1 of NW. } Sec. 24, T. 48, R. 31. Tirst shipment in 1872, Total preduct, a

160,724 tons. Idle since 1878, A sample of the ore enllected by Mr. Willis at Cleveland, from an old stock-pile of
800 tons, contained—

121 ; 121

. Per cent. Per cent.
Meotallio iron ccoevivnnannnn. S, 82,21 THADI0 0010 sovavnirncrenencinnnnnnmunenns Absenb.
PhOoSPLOTNS vusunsacenaravamcenaronanerones 0.114 Ingoluble siliclons matter....oescvnianeann. 7.30 b‘
SUIPDUL caeeaecerenecccirrnenrennnne samens 0.016 Phosphorus in 100 pavts iron ....... e 0.183
3] U8 LT RN SR 6,901 Speciflo gravity .ecveeverenncncnnrannienns 4, 504
ANMMINA. e e i s rernrrvar s e as 2,88 Tor cent, iron divided by specific gravity.. 14, 63
MADQAIORO «amnesvarasrsenrncnsnnnnransenss Trace.

The ore is a granular magnetite.

(7) Steward—On Sec. 23, T. 48, R. 31, west of Spurr mountain. First shipment in 1874, Total product, 3,335
tons. Idle since 1878, The ore was not sampled.

(8) Republic.—On Seec. 7, T. 46, R. 29. Operated by the Republiec Iron Company. Xirst shipment in 1872
Total product, 1,334,517 tons. Product in census year, 224,000 tons. The samples of the ore collected at the

mine contained— ¢
5. 7 8, 9,
Per cent, | DPerocent, | Percent, | Per cent.
515103301 PP 0. 087 0.050 [oeerneimennifommenremnnns
PhosphoruS.cumeccuriinienneearenniancnnnns 0. 024 0. 051 0. 061 0, 088
Trom, metallio. cu.veeruenaiineniniunionanas 67,02 89, 02 64,01 08, 17
Phosphorns in 100 parts fron «..aeceeeeeraa. 0. 086 0.073 0. 006 0, 048
Specific gravity ...vveveriecviinnnninans 5,118 6,071 4,156 4,030
Per cent, iron divided by speoific gravity.. 13.10 13.74 15,6 .1
15313 T N 3.88 1,41
Tron, Protoxide .occevercaaarrcererananaan, .06 20, 87 d
Tron, Peroxide ....covveeinmnneseaiennas i 04, 68 70,27
Alnmina. .eoivisiiiiinnninann. [N 0.88 0,52
Lime «ccau... . 0,08 0.18
Mognosin....caveeeiieivnans s 0,33 0,26
Iron, disulphide .cvovvevervrvriananriinnnns 0. 007 0,004 | ovvvevnenrefomencasennes
Corbonio acld. covvvnrveiiiirnenvmnnenenniny 0,08 T006 feaeneeiina]omacencnann-
Phosphoric acid cueveenmnnirviicnnnnrennns 0. 066 0117 [veeiveacnnncfanannnnnnnan
Carbon in enrbonaoccous matter...ueeveeuaifeacsannnnre, 0,01 [eenmueimrnesfammancneanns
Hygroscople Water veveevsververcerrarsnens]ssnns suunae 0.10  |eeenervmemre]omannnanenes
Water of composition .....cevevninnnsanas, 0,14 0,20 Jicicarimmncnfvmencnnnnens
Total cuvnrr eimivnrnevannnenenren | 100,002 100,021 |.cuveernnans]immvannconns
e‘
Tnsoluble silicioua matter. cueceveevnsineun. 8, 50 LT [eeevneenense|oavoncuacans
SIHOM «vevnnrianseunnarnsentearann e 8,38 LAl foeicnraniomanenncnces
Alaminn (with a trace of oxide of iron).... 0.21 0.40 [ooevecuncvsifomarnenanan,
Total o onrnennnimrnenribenssannnannas 8,69 ) S A

In pit No. 5 an approximate section across the north side of the pillar, 70 feet south from the shaft and 200
foet below surface, shows: 1st, 80 feet of micaceous specular slate ore; 2d, 40 feet of chloritic schist; and 8d, 30 feet
of granular magnetite. The latter is next the quartzite (hanging wall), The chloritic schist is lens-shaped and
pitches. toward the north. At a higher level the magnetic and specular ores are almost in direet contact. £
Magnetie ore has been found only in pits Nos. 3 to 6, which are all counected and form practically one pit. In
1879 the total product of the Republic mine was 151,369 tons, Of this amount, 16,952 tons was magnetic ore; the
balance was micaceous specular,

Sample No. 5 was taken across the exposure of specular ore in pit No. 5, 200 feet below surface. Sample No.
7 wag taken across the exposure of magnetic ore in the same pillar, but at the 250-foot level. Sample No. 8 was
taken across the stope in the Morgan pit, 135 feet below surface (on the incline, 60°), and 80 feet east of shaft.
The stope is about 60 feet wide. The ore is all micaceous specular. Sample No. 9 was taken in the Ely pit across

the stope 75 feet east of shaft, on the 200-foot level. The character of the ore is the same as that of samples
Nos. 6 and 8. v
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-2 The fellowing analyses are of samples of the ore collected by Mr. Willis at Cleveland:

101, 140, 102, 146.
Per cent. | Dereent. | Der cent. | DPer cent,

Motallio IT0N.ve st vieieaierrianiannneanas 64, 81 67. 03 67.52 69.13
PhOSPROTUS « oo ceeiecncrivnemnaae sracas 0. 050 0. 042 0. 081 0. 062
10131311 PR 0. 053 0. 054 0. 008 0,022
B0 e tererrnerrancaecrannan tanransananns 462 2,38 2,78 160
AN e s s e e 1.92 1.30 2,08 109

. Manganese..... Trace. Absent. | Abgont. | Absent.

b Titanic acid Absent. Abseut, Absent. Absent.
Insoluble siliclous matter,.....cceeevuenn. 5, &6 3,05 4.01 2,69
T’hosphorus in 100 parts iron 0. 077 0, 062 0.120 0. 090
Specifle gravity 4,872 [ 51) ¥ S P , [
Pur cent, ivon divided by specific gravity.. 13. 80 IR 1

Sample No. 101 is an average of a pile of 25,000 tons of first-class micaceous specular ore. Sample No, 145 is
& special sample of the fine ore in the same pile (seo note to sample No. 150, Jackson mine, 425). Sample No.
102 is an average of a pile of 600 tons of magnetic ore. Sample No. 146 is a special sample of the fiue maguetic
-¢ ore. A little second class or No. 2 ore is shipped from the mine, but it was not sampled.

(8) Kloman (now Columbie)—On the extension of the ecast side of Republic trough, north of Michigawmwme
2iver. TFirst shipment in 1873. Total product, 78,748 tons. Mine was idle from 1875 to 1880. Reopened in the
Jatter year by the Columbia Iron Company. The ore was not sampled.

Mines producing ove of Class IIT (soft hematite).

(@) The mines in bed X can, geographically, be grouped into the Negaunee range, Teal Lake range, aud Salisbury
Tanye, ' ‘ ‘

NEGAUNEE RANGE.—The mines included in this range, with the exception of the South Jackson and Section
d 12, all lie in the NW. part of T. 47, R. 26.

(1) Zowland.—On W. § of See. 17, near west section line. Owned by the lron Cliff Company. Opened in
1872, Lut not worked steadily, Total product, exclusive of ore used in company’s farnaces, 3,358 tons.

(2) Indiana (formerly Green Bay).—On W. 3 of NW, % Sce. 8. Operated by Blake & Allen, Toval produet,
110,214 tons, '

(3) Rolling IMill (sometimes called Berringer)—On S, 3 of NE. 1 Sec. 7. Operated Ly Captain Berringer.
Tirst shipment in 1871 Total product, 259,718 tons. Product in consus year, 14,156 tons.

A sample of the ore collected at Cleveland by Mr. Willis from 4,000 tons contained-—

+

136, 136,
3
Per cent, Per cent.
Metallie fron . ouv oo verann e 47.18 TN BCIR e ween e ireiiananriaiannaninnnas Alsent.
B T T S Y 0. 033 Insoluble silicious matter......cvaeenenn... 28, 34
Sulphur 0. 066 Phosphorie acld ............ Vemesmaeneeeaas 0. 077
Silict cvairn s 27.00 Phosphorus in 100 parts fvon .......ooo..., 0. 070
Aluming 105 Speoifie gravity ..oeoeiiiiii 3. 500
Manganese Prosent, Por cent. iron divided by specific gravity..| 11.70

Texture of ore, earthy.

(4) Baraga.—On SE. % of SE, 4 Sec. 6. Operated by the Baraga Iron Company. It is a new opening; no
-ore was shipped previous to the end of 1880.
£ (5) Orion (formerly the Himrod Hematite)—On N, 3 SE, % Sec. 6. Product in 1879, 561 tons. Wot reported
-on census schedules. ‘ : ’

(6) New York Hematite (formerly the Grand Central).—On B. 3 of SW. % See. 6. Operated by Neely & Sweeney.
First shipment in 1870, Total produet, 39,504 tous. Product in census year, 2,240 tons.

(7) Pendill—On W. § of SW. 1 See. 6. Operated by the Union Mining Company. Opened in 1877. The
" ‘nine was worked in 1879 by the McComber Iron Company, and its output for that year is included in the total

product of the MeComber mine. The total production of the Pendill mine cannot, therefore, be given. Iis product

in the census year was 20,160 tons,

(8) Chicago (formerly the Calkoun and Spurr).—On S, 3 0f SE. £, Sec. 7. Operated by J. F. Stevens and W, C.
«Oalboun, First shipment in 1880, Total product, 3,768 tous, Prodnet in census yeaf, 3,304 tons, '

-
»
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(9) Manganese (formerly the Negaunee).—On NE. § of NW. § of Sec. 7. Operated by J. W, Scbodt. Tirst a
ghipment in 1871, Total product, 30,892 tons. Product in census year, 11,200 tons. The mine was idle from 187¢
to 1877 (both years inclusive). A sample collected at Cleveland, by Mr. Willis, from 1,200 tons of the ore, contained—

e, 112,

Par cent, Der cent,
Metzillic 8 | . 41, 54 Tltanio acid «.ovviann. errvasmrenassannesnas Absent,
Thospliorus. 0. 077 Tnsoluble siliclous mattor..... 25, 10
Sulphur..... P Jeeeensenenedd| TPhoyphorie acid .oocoaln. . 0.177
SIHCR vuenvvrnnssecnnncosnnans eeeeauscemnn 23, 89 Phosphorus {n 100 ports ivomn. . 0,185 b
AN ettt er e 3.00 Specifle gravity e viineniciiicins [ 4,300
MANZANGSEB sanermnenvoiannsaricnnimanaauns Trosent. Per cont. iron divided by specille gravity .. 0. 66

Texture of ore, earthy. .

(10) Milwaukee—On SE. } of NE. } See. 7. Operated by J. Q. Adams and James If, Toley.  Iivst shipment
in 1879. Total product, 15,773 tons. Product in census year, 3,360 tons.

(11) AMeComber.—On NW. 1 of NW. 3 Sec. 7. Operated by the McComber Iron Company. Iirst shipment in
1870, Total produet, 251,229 tons. Product in census year, 33,600 tons. Samples of the ore yielded, on analysis—

¢
85, 86, ar. . 111,
Por cent, | Per cend. | Der cont. | Per cond,
Sulphur. coveee i siierecnraan e emns [T P vemans 0, 040 0,010 0,156
PhOSPROITS . caeencrcane ccnnncpmncmavarnnsan 0. 000 0, 028 0. 024 0,068
Iron, metelllo .vveeniaconrcamcr camanarnuens b4, 80 b9, 27 5. 47 B 48
Phosphorus in 100 parts Irom. cevceceaecn.as 0,164 0 047 . 040 0,111
Spocific gravity .wvcveenieneenronas 4,040 . 4,090 | 4.076 RN
Por cent, iron divided by specifie gravity. .| ccivessafomrnanomvans 1200 |oeecnnnnn v
[ Y - 6. 31 4,04 12,401 d
Iron, poroxide... 84, 63 T2 fianeeaiinnan
AlNMInQ. s ceeeiiiniiesnnaes russramsanmsenn . 3,67 3,04 2,88
Monganese, proloxido «vuveeeveeseneeeenens 0,11 0, &k 1.86 | Prosent.
Manganeso, dioxide «oeeeveeiancnsnnssvusssfsoruassannns 011 898 |eseuwaeinan
3 R 0.15 {17 A
Magnesin. .eceuiiiiiiniiiinnan PR N PP . 0.12 {1705 U (R .
Iron, disulphide.... 0,019 [vamuenrennss
0.15 cnmassranns
[UN1) R PO
010 Jeewanvennnun
0. 060 0,132
Barinm oxide...... tamaarvmmeamammesnvarans (V50 S RN [,
Hygroscopic WutoT couees vvwanas cammmamenes 0,00 [eeeaweven e
Water of composition,.oceseun. [ O [ 200 fienenaens
) IOUPRRU eeeenen 100,070 | 100,100 feemuyereenas c
7,02 b7
b6, 30 4,04
2,85 1. 68
0.01 0,01
0.01 0.07
0. 02 [V F: T PN
............ [ 2512 S RN
7.00 800 lemeesvenans f

‘At the southern.end of pit No. 5, in which most of the ore ghipped in the census year was mined, a scetion

“RCross the stope shows 6 feet of a soft, reddish-brown ore on the north, and 14 feet of a harder and darker-coloved

. ore on the south. Sample No. 85 represents the hard ore, and sample No. 86 the soft ore. Sample No. 87 is from

‘the bottom of shaft No. 6, a new opening west of the engine-house. The shaft is about 130 fuet desp. The ore ab

‘jt{h gzoh)clttom. of the shaft is 19 feet wide. Sample No. 111 was collected by Mr. Willis, at Cleveland, from a pile of
iy ons.

VOL XV——28



434 MINING INDUSTRIES OF THE UNITED STATES.

a (12) South Jackson.—On SE. } See. 1, T. 47 , R. 27, west of the McComber, Operated by the Jackson Iron
Company. The shipments of ore are included with those of the Jackson mine. Samples collected by Mr. Willis,
at Cleveland, contained—

137. 138, 187, 138,

. Per cent. | Per cend. Per cent. | Per cent.

Metallic ivon [LIWAN 54, 88 Tanie ACld. . cr i iierrne i s ranas Absent, Absent.

Phosphorus.....eeeees ve- 0.140 0. 006 Tosoluble silicions matter .... 4,82 12. 40
b Sulphur ..... - 0,078 0. 093 Phosphorio acid .....veoieiinis 0.322 0, 220

BALIGM ve e aecanaroncransasnamecnmoranisans 3.77 11,17 Plhosphorus in 100 parts iron 0, 227 0. 175

AlLUmIna . . v vvermrncnirsenanaanantnenans 1.75 2,40 Speciflogravity..c.ooviiet cianiieiiin, 4,488 4,475

MEADGADEEO varvne mvnrnvesrmsnrnaman snassonas Present. | Present. Por cent. ivon divided by specifio gravity.. 13.95 12,26

Sample Ne. 137 is from 2,000 tons of ¢ Jackson West”, or “soft speeular?. The ore * is porous, stalactitic, and
contains mammillary erystals”. In mass its texture is earthy. Sample No. 138 is from 6,000 tons of ¢ Jackson,
southside hematite”. Texture of ore, earthy. : )

(13) Section 12 mine~On NE. } See, 12, T. 47, R. 27, contiguons with one pit of the South Jackson. Owned
by the Iron Cliff Company. Opened in 1879, Product in census year, 6,720 tons,

c The TEAL LAKE RANGE range extends along the sounth side of Teal lake, about 1§ mile northwest of \Teg:,aunee.
Begiuning at the east, the first mine on the range is the-— '

(14) Oambma.-—On SE. £ Bec. 35, T. 48, R 27. Opened in 1874, Total product, 38,368 tons. Producb in
census year, 6,720 tons, The mine is leased by the Cambria Mining Company. A sample of the ore collected ab
Qleveland, by Mr. Willis, from a pile of 3,000 tons, contained:

.

' 124, . 124,
Per cent. : Per cent.
Motallio dron. . veeeevinieeniveniionionisnnn, 49,05 Titanio Akl «ocvvuiniiiiiee it 0.07
Phosphorus 0,063 Insoluble ailicious matfer.....oeeeeneriae 28,00
d Sulphur . - 0, 043 Phosaphoric acid 0. 146
L A 21. 83 Phosphorus in 100 parts iron 0.128
ARDR 11 aemeeanecrnoenes e anne 2,70 SPOCHO EPATIEY - vvmeennar s s rmnenareannns 8,722 ‘
MADNEANCED tuetccmian corrriisnaneneaionenns Alsent, Per cent. iron divided by specifie gravity.. 13,2

. (1b) Bessemar.—-Adjoiné the Cambria on the west, on the same section. Opened in 1876, Total product,
73,479 tons. Product in census year, 24,640 tons. Operated by J. H. King and 0. M, Wheeler. A sample of the
ore collected at Cleveland, by Mr., Willis, from a pile of 1,000 tons, contained—

.

118. ’ 116.
C Per cent, : Per cent.
Metallio Iron. . coveeasacreei e 57, 52 Titanie acid ..... et ireete b Absent.
PhosphoTus.c. vovvnarecennanna. ceemenannes 0. 082 Insoluble silivious mabter..oo.covveaeannn, 10.80
S11151) 0 ne 0,050 Phosphoric acil.eeeveiiercnnnarineiannannas 0.186
Silica . . 8,65 Phosphoris in 100 parts fron. . 0,143
AN .t vvrnae s, PR 2,70 Spocific gravity...ovmeevi i ie e 3,706
MADZONEEO «o.ovnerreineacnenniineiannaas Present. Ter cent. iron divided Ly specific gravity.. 15,3
v

(16) Forest Ofity.—A]so on Sec. 35. Recently opened by the Forest City Iron Company, No ore hasg yet been
shipped.

(17) Oleveland Hematite (now called the Nelson).—On N'W. 4 Sec. 2, T. 47, R.27. Opened in1876. Total product,
£ 54,914 tons. Product in census year, 18,729 tons. Leased by Roberb N elson.
A sample of the ore collected at Cleveland, by M. Willis, from a pile of 5,000 tons, contained—

122, 122,
Per cent, ‘ Per cent.
Metallic iron. 59, 34 Titanic Acld vemenevnnnaanen.., emrecactraran Absent.
TPhosphorus. .. 0. 050 Insoluble siliciots MatEer. vee s e avrrnrvans 8.12
SUlPhur c.veivemianieie ety aennas 0. 057 Phosphorio acid ..ovveeennen.. senrenmaiaeas 0.128
Sikea.ensen... timmeraesansrraasauacernnn: 7.28 Phosphorng in 100 parts XoD...ervrirarren. 0, 004
Aloming 3.04 Specific gravity..coceeiarnseeans tenenmmnnnus 4.727
MADZANOSO - avuvnarcmnveainnacacnavenns “Present. Por cent. ivon divided by specific gravity.. 13,1
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Tho SALISBURY RANGE. (18) Foster.—On SW. 4 Sec. 23, T. 47, R, 27, Operated by the Iron Oliff Company. a
First shipment in 1860, Total product, 118,748 tons.

(19) Salisbury.—On N. & Sec. 15, T. 47, R. 27. Operated by the Iron Cliff Company. Total product, °l ,026
tons. Product in census year, 28,000 tons. Samples of the ore contained—

|
1, 16, 100 | 14 15, 100,
{
1
Per cent. | Percent. | Per cent. Peroents | DPerceat. | Per cent.
61,07 61.90 59,05 Insolublo silicions matter....vvevevmvensnaifonranamannn. [ I N
0. 047 0,188 0.128 Phosphorie acid - 0. 204
0,055 Thosphorus in 100 parts fven...... amenaanan 0.076 0. 304 0.214 By
5,18 . . 17 (RN PO
Specifie gravity.covenrineiinann e 3 T TR e
........................ 3.48 PEEHHE STV { 4.370 4592 | Lon
MABEADOEO 1vnrvnnsnnenrrsansnnennns N P PN Tresout, Per cent. ivon divided by specifio gravity.. 14,90 13,48 14,94,
THADIG REIQ .« v o vmeimie i cirmivnraniica e e cermeiins [ Ahsent.

Sample No. 14 was taken across the stope in the open pit, 90 feet below surface (see Fig, 188). Sample No.

¢
S _::E‘Z‘?ﬂ'??‘hll‘u’”ﬁ Shart.
’ i |
I
Office.
e
WS, 2

1@, 188, —SKRTCH PLAN OF THE SALISBURY MINIL, MARQUETTE COUNTY, MICHIGAN,

15 was taken in one of the drifts, 130 feet below the surface. The dvift was very wet. Sample No. 109 was taken
by Mr. Willis from a pile of 4,000 tons of ore at Cleveland,

The Pittshurgh and Lake Angeline Iron Company are working a small pit adjoining the Salisbury mine on the
west., The ore is similar to the Salisbury ore.

The soft hematite mines belonging to BEp XII are the Lake Supeuor Hematite, Mitchell, Winthrop, and £
Lowthian.

(20) Lake Superior Hematite—Adjoins the main Lake Superior workings on the south. It is the largest body
(I soft hematite thus far discovered in the upper peninsula.

A sample of the ore, collected at Cleveland by Mr. Willis from & pile of 3,000 tons, contained—

) 120, 120,
Per. cont. ) Per oent,
Metalio iTon. vavevrvvnmranumravnerer sonnns 59, 04 Titanic 8cid coverurvverarnnserranennvaruan | Absent
Phosphorns . 0,064 Insoluble silicious matter...... reeevanmas 7.7
Sulphur ....... 0. 003 Phosphoric acid «.eevee.. remmasenanencanes 0. 147
Silien . ...... 6.26 Phosphorns in 100 parts iron ..cvveennue... 0. 107
Alumina.... 1,64 Speciflc gravity veseavevsereeracsernannnes 8. 9756
Manganese Prosent, Per cent, iron divided by specific gravity.. 15.1
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a (21) DMitchell (fonnellv the Shenango).—On Secs. 21 and 28, T 47, R. 27. Leagsed Dby the Mitchell Iron
Company. Opened in 1872, Total product, 60,981 tons. Product in census year, 17,920 tons.
- (22) Winthrop.—On SW. 3 Sec. 21, T, 47, R. 27, Leased by the Winthrop Hemtlte Company. Opened in
1870, . Total product, 238,190 tons. Produet in census year, 47,167 tons. '
Samples of the ore, collected at Cleveland by My, Willis, contained:

105, 106. : 105, 106,

Per cent. Per cent. | Per cent. | Per cant,

|
b Metallio 1100 cuaueiriiicmcnaesieananncns 50. 54 40, 45 ‘| THANIC Aeld it iran e Absent. Alhsent.
PROSPROLTS. <ot ceameeeraramananrearernenns 0. 043 0,053 || Insolublo silicions matter. seeseenrennsenn. 24,70 90, 41
551215 033 AN 0. 0553 0.045 || Phosphoric acid coanonrnoiiioviiiaiana 0. 102 0,191
F ) L P P 2. 60 25,25 || Thosphorus in 100 parts dron.....oeeunuonn. 0. 085 0,107
N T S T Y 1. 66 104 || Specific gravity.cooeiiiiaiiiaiiieiian. 4,065 |.iceiniiinns
MONEANOE® vavemevmnnnsvansncacmenessonsan. Trescnt. Presont. ‘ T’er cont. iron divided by specifle g trx avity.. 124 Joecnerenane- I

Sample 105 is from a pile of 1,000 tous from the “Iast Winthrop?” pit. Sample 106 is from 2,000 tons of
“Standard Winthrop” ore.

(23) Zowthian.—On See. 20, T. 47, R. 27, Owned by the Lake Superior Iron Company. The product is ineluded
¢ with that of the Lake Superior mine.:

A sample of the ore, collected at Cleveland by Mr. Willis from 3,000 tons, contained—

128. 128,
Per cent, Per cent.
Metallodron. .veeviviinniivnniicnicanian, 58, 27 Titanio 06ld cvvveriimcciiirecniiiaiionnnnn. Abscnt.
PHOSPHOTIY oo nvnevervnuanmrnraneranmaenns -0, 086 Ingoluble silicious matber.....ovcuuanan.,. 14. 56
F3VE ) 1)L N 0. 078 Phosphorio acill veee e vecci it ianianns 0.108
15 18T 14.19 Phosphorus in 100 parts {ron ...a.ovmveean. 0, 153
BN LS Y T PP 0.12 Speciflo gravity..ooiveieeraiiiiniiinina, 4,104
d MADNEHNEHES ucwenirnnen smannsanmnsnsnssnns Tresent. Por cont, iron divided by specific gravity.. 18.7

Mines producing ore of Class I'V (flag ore).

The ores of this class belong to an horizon below bed V. The only mines that have shipped this ore are in the
so-called Cascade range, which lies about 4 miles south of Negaunee. They are the Gribben, Carr, Wheat,
Pittsburgh and Lake Superior, and Palmer.

(1) Gridben.—Opened in 1872, - Total product, 4,081 tons, It has been idle since 1873,

(2) Oarr.—Opened in 1872. Total produet, 2,660 tons. Abandoned in 1874,

(8) Pittsburgh and Lake Superior (now o part of the Palmer).—Opened in 1872, Idle in 1876 and 1876, Total
¢ product, 20,144 tons. TProduct in census year, 981 tons. ’

(4) Wheat (formerly Home).—Opened in 1873. Operated by the Wheat Iron Company. Idle from 1875 to
1878 (both years inelusive); reopened in 1879. Total product, 8,202 tons.

(5) Palmer.—A.djoining the Wheat on the west. On Sec. 31, T. 47, R, 26. Opened in 1871, Total product,
232,987 tons, Produet in census year, 33,308 tons. - '

A sample of the ore, collected at GleveLmd by Mr. Willis from 8,000 tons, contained—

18| ‘ 118,
Per cent. ' Per cent,
f Metallio ixuu. P, 58, 67 Pitandeactd. oo e vvrniii i Absent.
Phosplorus. . lcen ireesr e cviaevaiiens aeaeas 0. 066 [ Tnaolubloe silicious matter.....cccenvunnnn. 11,88
D4 1 A 0.038 || Phosphoricacil ....ooiiminiiaaaiainaie. 0. 151
ST N 8,03 Phosphorns in 100 parts fton. .cevunneniean. 0.112
N ot P 5. 50 Specifie gravIEY .o e 4,527

| MANZANEHO vrrennerencnannssnmoncrnnsnaana. | Absent, Per cent. iron divided by apecific gravity.. 12,8

.

The Magnetic, Cannon, and Chippeway mines, all in T. 47, R. 80, are described by Mr. Brooks in the Geological
Burvey of Michigan, Vol. I. He supposes the ore to belong to.the same lLorizon as the Cascade Range ores. No
shipments have been made from these mines.

There remain to be mentioned, to complete the list of miues in the Marquette region, the Cheshire and the
the Taylor mines.
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Cheshire (formerly the Silas O. Smith)—On SE. { Sec. 18, T. 45, R. 25, Opened in 1872, Operated by the
Cheshire Iron Company. Total product, 89,125 tons. Product in census year, 20,682 tons. The ore is a soft, blue
hematite resembling the Menominee Range ores more than the soft ores of the Marquette region. Its geological
horizon has not yet been definitely determined. A sample of the ore collected at Cleveland, by M. Willig, from
2,000 tons, contained— ’

123 122,
. Per cent. Per cent.
MetalHo iron. cove et rinniciienriinnens 8. G Titanie aeid. oo eiiini i e Absent.
Thosphorua.... 0.053 | Insoluble silicious matter.....u.eevvnovnans 0.14 '
Sulphur........ 0.083 || Thosphoric acid ..oovvvvmveninnnanns 0.121 |- b
SHHEM veveerier it i raeae i ans 6.60, || Thosphorus in 100 parts iron 0, 090
Aluminf. covseenii it 1.24 Spoecific graviby.civverernreacieninnineinaes 4,678
MADZATICEL +auneevmerusnannnnsnnincnsnnanus Present. Por cont, iron divided by specifie gravity.. i2.8

Taylor.—~On NW. £ Sec. 9, T\ 49, R. 33. In the so-called I/Anse range, 10 miles southeast of I/Anse. The
Taylor Iron Company hold the lease of the property. The ore is a soft, brown hematite. Its existence hag been
known for several vears, but the first shipment was made in 1880, after the close of the census year. One thousand
two Lundred and forty-three tons of ore were shipped during the season. The ore was net sampled.

¢
THE MENOMINEE IRON REGION.

This region embraces the deposits of iron ore in the southern part of the upper peninsula of Michigan, and
also those in the northern portion of Marinette county, Wisconsin, In Michigan there are two belts of iron ore
separated by an area of Laurentian granites, gneisses, and schists (see Fig, 184, p. 421), The southern belt extends
from near the center of T. 39, R. 28, in a direction a trifle north of west to the Menominee river in T 40, R. 31, and
includes two ranges of ore separated by a belt of silicious marble. Since the completion of the branch of the
Chicago and Northwestern railroad to Quinnesee, in 1877, the mines on the southern belt east of that village
have been extensively wrought. The railroad was extended in 1879-80 across the Menominee river to the Florence
mine, in T. 40, R. 18, Wisconsin, and the mines west of Quinnesec were opened and made their first shipments of d
ore in the summer and antumn of 1850.

Of the northern belt comparatively little is known. Ore has been discovered in the southern tier of sections
in T, 42, R. 28, 29, and 30, but on account of the want of transportation facilities no developments have as yet
(December, 1879) been made. In the southern belt the ore consists prineipally of a soft, specular, blue hematite,
which runs high in iron and low in phosphorus. Although quite soft, the ore usually resists hydration and rarely
changes color except on handling, when it soon becomes more or less coated with its own red powder. This
peculiarity is doubtless due to its physical structare. When examined fresh from the mine the ore is seen to be
made up of innumerable fine erystalline particles of specular hematite, which are somewhat loosely agglutinated.
On rubbing two pieces together these particles are readily separated and partially reduced to powder. By the time
the ore reaches the dock at Cleveland its texture is apparently earthy. e

An ore consisting of a mixture of the red and brown oxides is occasionally met with, however, associated with
the blue ore, from which it has evidently been derived. But so far as observed by me this brown ore oceurs in
quantity only at the Emmet mine, and here the ore-body dips under a swamp. The conditions are therefore
exceptional, ‘ .

Geologically the Michigan (Menominee) ores belong tobed VI(a) of Brooks’s scheme of the Lower Huronian series.
The ore usually occurs in irregnlar pockets or lens-shaped masses in a banded quartzose ferruginous schist, which
is often magnetic, and thus enables the ranges of ore to be traced with the dip-necedle. The ore itself does not
affect the compass-needle. The region was visited and sampled in December, 1879,

Beginning, as in the Marquette region, at the eastern end, the first mine is the—

(1) Bmmet.—OnNE. } of NI Sec. 22,T. 39, R. 28. Operated by the Emmet Mining Company. First shipment €
in 1878. Total product, 73,928 tons. Product in census year, 31,447 tons. The workings (see Fig. 190) consist of an
open pit about 90 feet long by 50 feet wide and 70 feet deep, the lower diameter of which has a direction nearly
east and west, this being the course of the strike of the ore. The latter dips to the south underneath a swamp.
The mine is very wet on this account. No rock has thus far been uncovered above the ore, but the latter is overlaid
with (1) hard blue clay, (2) shell marl, (3) peat, The thickness of these layers varies considerably; at one point &
section showed 8 to 4 feet of clay, 5§ feet of marl, and 3% feet of peat. A. section through the pit is shown in Fig.
190. Both brown and blue ore oceur in this pit, and, contrary to what might reasonably be expected on first gight,
the blue ore lies above the brown, that is, between the latter and the bottom of the swamp. Itisevident, however,
on closer examination, that the reason for this is to be found in the bed of blue clay above referred to, which has
to a great extent prevented the water percolating directly downward, while on the other hand the character of

a Geology of Tisconsin, Vol, III, table facing p. 450 (Brooks), and Ibid, p. 679 (Wright).



438 MINING INDUSTRIES OF THE UNITED STATES.

o
Kdl N H 2 .,,\\7.)(.\ ) &
\ T 4 LA #
i ] VP3O watl M v P 3
..... I 0 s TP Y I Nt B ,\: mn A SPM. ..\.;..n../:, m
A gl NG 17" -~
q 7 Wi ¥amold =
/N . g
K \ &
] C
qq . ﬂ,\lmﬁ \ i VagTiod \ a
?\sx ...v &w vF. .,, \\, m
h&\\ ﬁ_ \v i \V 3&@% .,H ..m ...%...M“..v%».... ww
A R L 7S Ty e T 4
\mszw ] { : A2 8
W ﬂ_.v..m,m Lh .«vdJWJ m
EEND) i R &
g 7 A <1, Ay
§ i S|~ - "ol =S -
\\ q w_ﬂ M ».N./..M..m‘% 4 A
’ EINNIV R _.
e N3 ..u.\.\nm..,Wx m
= — Pt
[l 35 Mo M ek 5
SRk iVEAESE i
e i <L & 3 P .
RN ,m_wmw%m G
J d il N e o
— d, . x !/.\?Ol \Mwu ,.r__. ‘m B
i : NN
T & 5
TN i i
N : aed IR
I ey X\MM )
L NEMED
s J /4m /V
LS TN
X
5 : e
i A AL gy
SAX ERPSNBE :
D151 f [alsTlz]R]s] €
R TINEIBRRE By
= am ez S ALANBEEEIE
AL [ol=|%[]]3[8] =
N FAMBEBNODRE




JRON-ORE MINES OF MICHIGAN. 439
the foot-wall rock—a ferruginous silicious schist—has offered no obstacle to the xmtef’s reaching the body of ore a
near it, That the water has drained throngh this schist is evidenced by the yellow ocher which the latter contains.
The samples of ore taken in the pit are compared in the following analyses:

78. 77, 84,

Percent. | Percent. | Per cent.

Motallie iron weveevvnn. .. vmeane 50, 58 52, 07 22,54
PhosphoTus. ceveeerraasaceanas 0,103 0. 008 0,107
Phosphorus in 100 parts iron, .. 0. 204 0.015 0.475

Sample No. 78 represents the brown ore, and sample No. 77 the blue ore. These samples were taken from the ¢
stopes in the pit. Sample No. 84 is of the yellow ocher from the foot-wall. By a comparison of these analyses it
seems highly probable that the phosphorus in Nos. 78 and 84 has been derived from surface drainage.

L]

BREEN MINE.
W op N.I.S00.22-35-28.

EMMET MINE.

562 gl Pids. N B, op N.JF. Seo, 28 -39 28,
] |F e ’

D,Z’n‘g.fibuso.
d
e
SECTION ON LINE A B, )

-
Fra. 190,—Sxeren of THE EMMET AND BREEN MINES, MENOMINEE COUNTY, MICIIIGAN.

Two grades of blue ore are shipped. The following partial analyses are of samples from the stock-piles at the
mine: : :

—

8L, T4 80.

Der cent, | Dercent. | Dercond,

Motallic iron. carvvnveeecnrenens 56, 07 40,90 42,19
PLosphorug.eee e veccnenanreens 0,027 0.018 0. 076
Phosphorus in 100 parts iron. .. 0. 048 0,044 0. 180

,,,,,,,,, r

Sample No. 81 ig from 600 tons “No.1 blue”, Sample No. 79 is from 100 tons ¢ No. 2 blue?®, Simmple No. 80 is
from 1,700 tous “brown ore”. From July 1 to December 18, 1879, the relative amounts of the three grades of ore
shipped were as 7:74:5. Samples taken by Mr, Willis at Cleveland contained—

107, 126, 107, 125,
Der cent. | Per cend, ‘ ) Lrer cent. | Per cent.
Metallio Ir0D. ¢ veeninannnnnaan.s 38, 53 47.3¢ 4 Monganese .--....... TR Abzent, | Present.
PROSPIOTUS .o e vermenmnanannnees 0. 058 0.135 Titanic acid «veceevvonnnn S Absent, Absent.
JST15) 110 O 0. 190 0. 005 Tnsoluble siliclons matter...... 41,02 2176
SIHEA cevnesiccre e ceiiiaaaaeae 40. 88 20, 95 Thosphorua in 100 partsivon... 0. 151 0. 285
Aluming. covineiiniiiiiiniaae.. 1.32 1.68 Specific gravity.cveeveesiennan 4,973 3.814
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a Sample No, 107 is from 600 tons “¢No. 2 blue”. Sample No. 125 is from 1,000 tons “brown ore”. “No. 1 blue?
wag not sampled at Cleveland. :

(2) Breen.—On NW. { of NE. } See. 22, T. 39, R. 28, adjoining the Emmet on the west (see Fig, 190) Operated
by the Emmet Mining Company. Tirst shlpment in 1877, Total product, 19,533 tons. Product in census year,
5,600 tons. The Breen was the first mine opened on the Menominee range. The deposit was not a large one,
however, and is now practically exbausted. The workings, as indicated on the sketeh, consist of two pits, some 400
feet apart. Trom the eastern pit, when the mine was visited, a drift was being driven westward in a mixed ore.
About one-quarter of the material mined here is sent to the rock-dump, and the balance is shipped, as a second-class
ore to the company’s furnaces at Sharon, Ohio. Its character is shown by sample No. 76, from a pile of 125 tons.
b Two samples were taken from the breast on the west side of the western pit, although no work was being done
here at the time. The ore is of two kinds: Sample No. 82 represents a soft, blue specular ore, which oceurs in
small seams and pockets between layers of a harder ore having a slaty cleavage. The character of the latteris shown
by sample No,83. DBoth these samples probably contain more iron than would the average run of the pit. The
above samples contained—

70, B2, 83,

Per cent. | Per cent. | Per cent,

) Metallio fron. covveivinncinnnn. 60,17 {7 5079 58,14
C PhoSpHOTUS. ceuve varacaransanns 0. 026 0,012 0. 005
TPhosphorus in 100 parts iron... 0. 052 0. 020 0. 008

(3) Bast Vulean (now called the ZLowell)—On 8.4 of S.4 Sec. 11, T. 39, R. 20. Operated by the Menomines
Mining Company. Tirst shipment in 1880. Total product, 16,320 tons. The developments on this property in the
fall of 1879 are indicated on Fig. 191. A sample of the ore thrown out from the trench and the two shafts contained:

7.

‘ Per cend.
d Metallie 100 vevrmvurrrerrrearrmrcansaneen 58.83
' PhOSDROTUS. cxsvsrnennseisicannrnransnanns 0. 006

Phosphorns in 100 parts iron. c.veee s vunne. 0.010

¢
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i Fig, 191,—8RETCH PLAN OF THE EAST VurcaM (LOWELL) MINE, MENOMINEE COUNTY, MICHIGAN.

1

(4) Vulean.~—On Secs. 9 and 10, T. 39, R. 20, Operated by the Menominee l\fining Company. Tirst shipment
in 1877, Total product, 194,294 tons. Productin ecensus year, 83,394 tons. The mine includes two distinct groups
of workings (see Fig. 192). The Old Vulean, or pit No. 1, where the first mining was done, is entered by a tunnel
at a point about 40 feet below the original outerop., The lens of ore dips to the south and pitches westward, With
the exception of a small pocket of ore immediately west of the tunnel, the ove-body is worked out down to the
tunnellevel. Sample No. 65 was taken from this pocket of ore. The ore is peculiar in that it becomes covered
with an ashy-gray coating on exposure to the air. In December, 1879, sinking was progressing at a point near the
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south side of the pit and some 40 paces west of the tunnel. At a depth of about 50 feet below the tunnel-level o a
body of ore 20 to 25 feet wide and 40 to 50 feet long had been uncovered. The character of this ore is indicated by
sample No. G6. The above samples contained—

65, a6 - (i1 06,
Per oent, | Per cent. Per cent. | Per cend,
Motalliciron...coooveenincnna.ann. eans 62. 89 02,38 Phosphorio Acid. cocen ieiiieniciiaciranrenn. 0.002 Jieiiamnainns
ThosSPHOTIE civiieiiieecmemcntincnaenvnanns 0, 001 0. 005 THANIC 60 ciet e ettt rrea s rreeeens 0,075 {eeecemmmrnen
SUIPHUT cevcreiiiniisenen e raeearranann 0.028 loaovan-n e-oo|l HFEZroseopic WALET vovvsvesniresrvwmianananfsommenaeanns 0.10
Thosphorus in 100 parts of iron ,evecevvncae- 0. 002 0. 008 Water of composition...eveevieraneensnnes 0.72  licierninanes b,‘
STHOR v e eenmneernemencrrenssneseeeanses 628 loeerrennnen. LOH - ooecmnene et P.000 Joveeoeeeene
Tron, Protoxide coveevvenienenne e rennas CLO0B feeaensenen. .
20D, POTOXIAD nreeeeer s oo 8802 | Per cent, of insolnble silicious matter...... 7.81 .
Aluming . oo e LO8 jueerecennna. STHOD e e 6.8 ..
Manganese, protoxide........ [ (V1 PR .
R FF-N013 1 T PN 072 feeiemniacnnn
LiINB. cvumanvmancncrencrsrssrensrurnennnnnen 0,13 |eevinennanns :
. LIME caevneinrrarcrmrreercnacicaicaana e 0,04  |eeeummrnnnn.
Magnesin .o ee e e [ N N Migenesin 0.05
Trom, Aianlphide.ccevscoc vareiricieincannns 0.043 |-.- I’otil; e 0‘30 """""""
POLABER e ceevrsantraraacremeranremnivencsnns 0,80 Jesuvuroenaas B A :
Carbonic 8Cil . eeneerrnceverrnnennrerrnans 0,10 |eeeieninennn B ToBd  feererivennnn
. c

The presence of titanium in sample No. 65 is noticeable as the Menominee ores, like those in the Marquette.
region, are usually free from this element.

Pit No. 8, or New Vulean, is sitnated about 500 feet northwest of pit No, 1. There are here two openings,
connected at the tram-road level by a drift. The eastern opening is about 75 feet long by 25 feet wide, and is.
entered by a tunnel at about 25 feet below the original outerop. Trom the bottom of this opening & shaft has been
sunk to a depth of 57 feet on the dip of the ore, which is toward the south, at an angle of about 4562, At the bottom
of the shaft a room 20 by 20 feet has been worked out, the width of the ore here being @ little more than 20 feet.
The ore is a beantiful soft, blue specular, perfectly free from rock intermixture, from hanging - to foot-wall. Tts
character is qhowu by sample No. 60. : d

Stock’ pile 7u§:rmhz'w :
schist from 3
wall, (000 tons bbovet]

‘ e
T.
[

' r

F16. 192, —SKETCH PLAN OF THE VULCAN MINE, MENOMINEE COUNTY, MICHIGAN.

The western pit has thus far been chiefly wrought open to day, but the workings on the south s‘id‘e are NOW
partly under the hanging-wall. Along the foot-wall in this pit there is a red hematitic sehist, which, in places, is
3 to 4 feet thick, A little of this schist has been shipped as aniron ore; sample No, 61 was taken from about & ton.
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a of it in the pit. Sample No. 62 was taken from the breast of blue ore on the south side of the pit. - East of the
tram-road a shaft has been sunk to a depth of about 50 feet, and from it drifts have been driven in either direction.
Sample No, 63 is from the end of the western drift, about 100 feet west from tho shaft. As shown by the sketeh,
the stripping has been removed for some distance west of the shaft. No ore had been mined from this portion of
the pit, however, at the date of my visit. The ore is overlaid by a ferruginous silicious schist, which, near the ore-
body, sometimes contains so much jron as to constitute a lean ore. A good exposure of this schist is seen in the
cut through which the tramway enters the western pit. At this point there is probably a thickness of 15 feet of
the schist, containing as much iron as the pile of 3,000 tons from which sample No. 64 was taken. None of this
has been shipped, but when it has been necessary to take it down, it has been kept separate from the rock.
b Sample No. 134 represents the shipping product of the mine. It was taken at Cleveland by Mr. Willis,
above-mentioned samples contained :

The

o0, 61, a2, "6, G4, 134,
Percent. | Percent. | DPercent. | Per cent, Por cent. | IPer cent.
Metallic 1ron. cenveenvccunnean, 67.62 58, 41 66, 00 66.73 34,60 62, 60
Phosplorus.....cveveen PP 0. 001 0. 014 0. 001 0. 601 0.013 0. 024
Sulphur cecveenrecnninneennae. L1 ) O O P 0. 073
Phosphorus in 100 partsiron.... 0. 001 0. 024 0. 002 0.002 0. 037 0. 038
31111 N P O D 4. 08
C lelm. .0
7 0B 1V 5 e G P 2,20
Tn8oluble covvmviiiiinancanien]ieriiiiince]iaciraneradriannncas wensforarnoninanifinncrnerncns 6. 03

Following is the complete analysis of No. 60:

00, ) 60,
”,
Per dent. Per cent,

BUHCR caeamnrmnrecasnranennnnranmonnnnsranes 1.28 Per cent. of insoluble silicious matter...... 1.65

Tron, protoxide ...e.. ... 11 ’

Tran, peroxide..aiesnn.. 96,22 ST raesrerstrmartsaas 1,28
a Aloming. cauuua.e. 0.74 AlUming.,ceveneennes cacuveanes [ 0,21

TiMO .vvernvacuireanraetanacarmncssavmanas " 0.21 Lime seaeseneenns Wsemansaianesasunnanatinny 0,02

Magnesit. .-« coneianeniciacncnnne tennncnan 0.60 Magnesio .eeanseanees vesrraermennes SR 0.0L

Tron, disulphide .- . 0. 008 Potnsss......... [P hevemaanannn 0. 06

Potassd..ccnmnesinan 0. 06

Carbonio acid...... 0.19 Total cevienncnsncerann veearsnrsernane 1,63

Phosphoric 8¢id cvvevnnsns iivmannnnnn coens D. 003

Titanio 80id weesiiacearicreen Trace.

TWater of composition ... 0.65

Total ceeivemmnncnannnns 99, 986

e (5) Curry—On W. } of NE. } Sec. 9, T. 39, R. 29. Operated by the Curry Iron Company. TFirst shipment im
1879, Total product, 38,921 tons. Product in census year, 21,813 tons. The plan of the workings is indicated in
Fig. 193, There are two pits. In the western pit the strike is a trifie north of west, and the dip is nearly vertical.
The ore is from 10 to 12 feet wide, and has been worked by carrying back one stope for a distance of 150 feet. At
the eastern end the pit is about 15 feet deep, and here a shaft has been sunk in preparation for another stape.
About 100 feet east of this shaft the formation makes a sharp bend to the north and northwest, forming a complete
bow, and returning finally to its original direction, 4. e, approximately east and west. The ore dips toward the
center of the basin thus formed; it has been uncovered and exploited, on the north side of the bend, to a depth of
25 or 30 feet,  When visited, 1o ore was being mined, and the bottom of the pits were covered with snow and frozen
gravel. Tfour samples were taken, as follows:

£ Sample No. 56, across the bottom of the western pit. Sample No. 57, from a mass of ore recently uncovered
at the point where the vein bends sharply, and about 3 feet below grass-line. The ore is very soft, and a portion
of it has an indigo tinge of color. Sample No. 58, across the bottom of the main pit. Sample No. 59, from a layer

of ore about a foot thick, found near the hanging-wall (on the east side of the main pit). The ore resembles No. 65
(Vulean mine) in weathering to a grayish color. The samples contained— '

54, 51, 58. 50,
Percent. | Percent. | Percent. | Per cont.
Metallio iron veeneeeenannvenn.. 46, 49 67,40 87, 53 67,03
Plosphorus.co.eveennnannnn... 0. 062 0.010 0, 008 0. 005
Phosphorus in 100 parts of iron. 0. 003 0. 015 0. 012 0. 007
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(6.). Baginaw Section 4 (now called the Pm'kﬂins).—Oh SW. 1 of SW. § Sec. 4, T. 39, R. 29. Operated by the a |

Saginaw Iron Company. Tirst shipment in 1879, Total product, 70,476 tons. Product in ceusus year, 35,540
tons. The formation, as exposed by the present workings, has an east and west trend, and dips to the south ab
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Trg, 103, —SKWTCI PLAN OF Tur CURRY MINE, MENOMINEE COUNTY, MICHIGAN.

an angle of about 700, The ore-body varies in width from 10 to 25 feet. It has been uncovered for a length of e
several hundred feet, and into the ledge thus exposed four pits have heen sunk to depths varying from 25 to 60
feet. The pits aro numbered from 1 to 4, No. 1 being the easternmost. No. 4 is the deepest (see Fig. 194). The
samples collected at the mine contained—

48, 61, 49, 50 54,

Percent. | Percent. | Percent. | Percent. | Per cent,

Matallic SP0I .evurnvenenisannns 59. 86 63,25 59, 47 5L71 59. 39
PhoSphioriiB.eecenvenarsornraans 0. 005 0. 032 0. 000 0. 008 0. 004 o
Phoaphorus in 100 parts iron... 0, 008 0. 051 0. 010 0. 015 0. 007

o ‘ . f

Sample No, 48 consists of a series of chippings taken across the west side of pit No. 1. The ore is here about

17 feet wide. Much of it has a brecciated appearance, the angualar fragments being bard, specular ore (more or
less silicious), and the cement a soft, reddish hematite. Sample No. 51 is from the west side of pit No. 2, near the
foot-wall. A section deross the ore-body at this point is shown in the figure. The ore near the foot-wall (and
represented by this sample) is made up of alternating layers of hard specular and soft ore, the structure being
similar to that of the jaspery schist, except that the silicious matter is replaced by iron oxide, Sample 49 is from
a layer of hard, compact, specular ore (the so-called “ steely-ore " from the east side of pit No. 3, This layer is ¥
inches wide and lies next the hanging-wall. Layers and bunches of ore similar to this are found to some extent in
all parts of the mine, The ore resembles the hard ore of the Marquette region. Sample No. 50 was taken also from
the east side of pit No. 3, and consists of a series of chippings taken across the stope, exclusive of the above-mentioned
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a layer of hard ore. This ore, as a whole, has a laminated or slaty structure and is quite soft. Sample No. 54 is
from the east side of pit No, 4. It resembles the ore from pit No. 1 (sample No. 48), both in general appearance and
in composition.

Through the ore-body there are many bunches of silicious material, which are, to a greater or less degree,

sorted out in mining., In order to obtain a fair average of the shipping product of the mine samples wers taken
from the two stock-piles. These samples contained—

52. } 63,

Per cent. i Per cent,

Metalliciron .oouinveviienenen. 57,37 50, 01
TPhoBPIOITS. c i mvmar v rrn e vans 0.007 0. 006

Phosphorus in 100 parts iron...] 0.012 0. 010

Sample No. 52 is from 1,700 tons of ore frqm pits Nos, 1 and 2. Sample No. 53 is from 2,000 tons of ore from
pits Nos, 3 and 4, The ore was not sampled at Cleveland,

(7) Stephenson.—On NW. 1 of SW. } Sec. 4, T. 39, R, 29. Operated by the Lumberman’s Mining Company.
TPirst shipment, in 1879. Total product, 37,036 tons, Product in census year, 14,000 tons. From the dip of the

ore, which is toward the south, at an angle of about 450, it results that the mine, as limited by the property lines,
¢
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Fra. 194,—SKETCH PLANS OF THIL SAGINAW (PERXINS) AND STEPHENSON MINES, MENOMEINEE COUNTY, MICHIGAN,
. )

will soon be exhausted. But the ore will doubtless be exploited at some future time by the lessees of the Saginaw
mine. The one pit on the property is about 125 feet long and 75 feet wide. The stope is at the western end of the
pit, where the ore i§ 15 feet wide. The latter width is made up of four bands of ore, as shown on the sketch
£ (Fig. 194). There is no rock between the walls. The samples collected at this mine contained—

44, 2 45, 48, 47 4.

Per cent. | Percent. | Percent. | DPer cent, | Percent, | Per cent.

Metallic iron 52, 60 56, 47 61,48 63. 53 58,20 52,78
Phosphorus 0, 088 0, 004 0. 048 0. 068 0. 081 0. 069
BUIPBUL venvemiiniiiaienaccnsrunnaassonus[ecenuscacennfsnsacesanuen|ancancasnnss|rnuunsiacenn 0. 004

Phosphorus in 100 parts fron... 0,163 0.168 0. 078 0,107 0.139 | 0.131
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Following is the complete analysis of No. 40: ; . a
46. 46.
. Por eent. ) Per cent.
SHHCA Jaervecncrssannanennsnmne snanereannan 18.85 Hygroseople water coo. v e iaeceaciaea. 0,04
Tron, protoxide .evevnnn- 2.97 | Witer of composition. ...l 2,95
Tron, poroxido vereueeee-a. cavee 72.00 T
b 7 €21 100, 05
Alumin® eecnn canns ceanen venan 3.30 tota — MD,OTO_)_DW
Manganese, protoxide 0.11
TUHTIO +amnemern e emsoannnn eeeronnaanenraans 0.33 Por centk. of ingoluble silicious mnttm‘ ..... 14, 96
Magnosin 4.90 O 1 13. 88 .b
Iron, disulphide ....coiiiiinnsiurnaneannas 0. 007 AN e ERRAEN 0,44
CRUORIC L - e e R T Tuw
Phosphoric acld . cvvueeiciinernnnaniiuans 0.158 .

Samples Nos. 42 to 45, inclusive, are from the stope in the main pit. Beginning at the foot-wall, sample No.
44 vepresents a layer, 1 foot thick, of a clean blue ore which turns to a grayish color on exposure. Sample No. 42
a compact blue ore, containing a large admixture of a greenish magnesian mineral, the color of which is very bright
and striking, especially when the ore is wet. The width of the band is 9 feet, The ore is medinmly soft. Sample
No. 43, a soft, blue, slaty ore, 3 feet thick, which lies next: the 9-foot band, and sample No. 43, a hard specular ore
2 feet thick, which lies next the hanging-wall. The location of these samples is marked on the sketeh, ¢

Sample No. 47 represents an average of a pile of about 1,800 tons of the ore mined from this pit, and indieates
the composition of the shipping product. The ore was not sampled at Cleveland.

Sample No. 46 was collected from a pile of about 75 tons of ore, which had been thrown out from w test-shaft
sunk near the property line, about 100 feet north of pit No. 1 of the Saginaw mine. The shaft is reported to be 756
feet deep; it was filled with water., The ore is a hard specular,

(8) Norway~On NE.  of 815  See. 5, T. 39, R. 20. Operated by the Menominee Mining Company. Tirst
shipment in 1878, Total produet, 312,803 tons. Product in-census year, ineluding product of the Cyelops mine,
210,874 tons. The trend of the formation is about N. 60° W.; the dip is southward. The opeuings extend for a
distance of about a quarter of a mile, but ave chiefly shallow, open pits. ' d

The general plan of the workings and location of the samples is shown on Fig. 195. The pits are numbered
from 1 to 10, the latter being at the northwestern end of the workings, near the top of the ridge.
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Fig, 105, —SKETCH PLAN OF THE NORWAY MINE, MENOMINEE COUNTY, MICHIGAN,

it No. 10 is about 100 feet south of the new engine-house. Itis a new opening and was not being worked at
the date of my visit to the mine,

Pit No. 9 is 15 feet deep. The stope is on the east side of the pit and presents two varieties of ore—the one
having a slaty and the other a breeceiated structure. The latter is composed of irregular angular pieces of hard
specular ore cemented together with soft brown hematite. The blue slaty ore les next the foot-wall and is about
10 feet thick. The thickness of the brececiated ore is undetérmined, as the hanging-wall has not been reached.,
Sample No. 32 represents the brecciated ore, and sample No. 33 the blue slaty ore.
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a Pit No.8.—The ore in this pit is essentially a soft, reddish-brown hematite containing pieces and bunches of
varions sizes, of hard specular ore. Selected chippings of these two varieties of ore wers collected in the pit.
Sample No. 34 represents the soft ore and sample No. 35 the hard ore.

The above-mentioned samples are compared in the following analyses:

52, ' a3. ‘ 84, 1 35.
. Pey cend, | Pereent. | DPercenl. | Percent.
b Metallic iron 49. 56 50, 72 52,97 54.35
Phospliorus.cevesceciecssaenne. 0.035 0. 030 0, 045 0.014
Phosphorns in 100 parts ivon ... 0. 071 ‘ 0. 050 0. 085 0. 024

In the eastern part of pit No. 7 a width of 150 feet or more of ore has been uncovered without exposing the
hanging-wall rock. The foot-wall, on the north side of the pit, dips, however, at a flat angle (25° to 80°), so that
the horizontal width is necessarily much greater than the normal width of the deposit. The southern portion of
this pit is known as No. 11. The ore in pit No. 7 proper resembles that in pit No. 8. Sample No. 36 was taken
across the stope.
¢ In pit No. 11 a large proportion of the ore is the hard specular variety. A sample (No. 55) of the shipping
product of this pit, in which the hard orve formed about two-thirds of the whole, was taken from loaded cars.

In pit No. 6 two samples were taken. Sample No, 88 is from a pile of brolu,n ore, and represents the average
output of the pit.

Sample No, 37 cousists of selected chippings of an ore whicl contains a yellowish-green mineral, and which,
although found in several of the pits, is here concentrated in a well-defined band along the south side of the pit.
The above-mentioned samples contained— ' '

a6 65, 38
d Percent. | Iereent. | Porcent,
Metallic Jron c.vvieeiienninen., 09, 26 67, 80 62. 08
Phosphorus ... ciuennnenann. 0,019 0.41 0. 064
Phosphorus in 100 parts iron... 0.032 0.07L 0.103
87, 87,
Per cent, Per cend.
Motallie ir0n «oveuncimraiinrinimieciaann, 62,73 Carbon in carbonaceons matter ............ 0. 006
Phosphorons 0, 084 Hygroscopic water 0.27
Sulphur <ot ey 0. 058 Water of composition ..vevevrnserinann.n. .21
Phosphorus in 100 parts iron vve v ceenunann. 0,184 TOUY oo e 100, 207
[
BIHCA o vcetinniiriirecmreaeaeai e aanaee )42
Silica \ sd Por cont. of insoluble siliclons mattor ..... . 8.70 .
Tron, protoxide 0,82 K
Tron, peroxids - .oevecccaciinennsen 3
rou, poroxide ... BT Silion vnnen... e e e aa e 3.42
AlNmInQ e cirienaae e 2,87 . .
. Alumina {(with trace of oxide of iron) ...... 0,12
Time. e useeaiiii i L10
. R % | S P S 0.26
MAENEHIN snuvenassietemeranatinnsreonnnsans 1.44 Maznesia 0.02
Tron, AiguIphide. . .vuvesrveecriassocrannnens . 100 Hngnes :
Corbonio aeid .. .ovvvivnnneensinnnceennns 0. 50 Taotal 8,82
Phosphoric acid veeoaeinmeoiriniinsincaan. 0.7102 i

In pit No. 4, sample No. 39 was taken across the stope, which latter is 16 feet wide. The ore resembles closely
that from pit No. 6 (sample No. 38).
£ South and southwest from pits Nos. 4 and 5 is a long trench, from which the ore lhas been all exploited,
Bast of this latter is pit No. 3, an oval exeavation 100 feet long, 75 feet wide, and 70 feet deep. The sides are
irregular, but nearly vertical. Only exploratory woik was being done here in December, 1879,

West of pit No. 3 shafts have been sunk on what are supposed to be the extensions of the Saginaw Section
4 (Perkins) and the Stephenson veins. Shatt No. 2, called the Stephenson shaft, is about 75 feet deep, The ore
takes a grayish tinge of color on exposure, and 1u this respect differs greatly from the ore from the open pits,
which soon becomes red on handling. Sample No. 40 is from a pile of 75 tons of ore from shaft No. 2,

Returning to the top of the ridge, a line of test-pits has been sunk about 80 paces south of pits Nos. 7, 8, and 9,
and nearly on a line with the new incline. The majority of these pits are bottomed in a hard specular ore, whlch

on fresh fracture resembles that in pit No. 1. Sample No. 31 was collected from the numerous pieces thrown out
from these pits. ' . ‘
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Sample No. 41 is from a stock-pile of about 2,000 tons of ore from pits Nos. 4, 5, 6, 7, and 9, and sawple No. a

135 is from a stock-pile of 6,000 tons of ore at Glevchnd The latter was collected by Mr, Willis. The above-
mentioned samples contfuned-—

30, 40, 81, 41, 135,

Per cent. | Per cend, | Percent. | Per cent. | Per cent.

MetallioIron.cocemmvenunecunnen 61, 04 51, 00 60,20 56, 12 G5, 49
Phosphorug veeeueeeeeniennnan. 0.108 [ieeieninnnns 0.047 | 0,008 0,057
Sulphur ..o imeinnaieianiiesioreneiiea, 0, 038 0,048 Jueeviiaiai. 0,071
Phosphorus in 100 partsivon ... 0174 |eemieennnns 0.078 0,121 0.103 l)
31 40, 135, . alL. 40, 135,
Per cent, | Percent. | Per cent. : Pergent. | Per cent. | Per cent,
31 1 T 12.43 11.88 16.08 Iy groscopic Water cuvevesensieneiaaviecceelveaeaesnnnn: |eanvenncanan 0,09
Irom, protoxido..ca-veveeeneaaas 0.68 877 |eeeereoceaad | ‘Water of composition....ovuveviiiiaaaiia., 0. 284 BB fieeeriiiienn
Trom, Peroxide .e.eeeevevensinnnn - 85,10 123 S DU . .
ATOIIND + eereee e oeees o eennns 0.02 5,49 1.78 b1 1) O 100, 08—8— _~1(_)0 211 RN
Manganese, protoxide. o v owenienininns e 0.03 }I’resent. Tor cent. of insolublo silicious mattor...... 12.78 2.0, 10, 86
Manganese, d1oxide cvveveveeeee e ciiinienficnicrieie e rrene e S
0.08 0.3 |ovnininn SHHCD weoveeren wemrrraeeeerene e seeene 1243 | 1488 |oeene.. <
0.21 585 e Aluminn (with trace of oxide of jron)...... 0,26 0.81
Iron, disulphide.-.....v.enn I 2 TTTPPLTE 0.080 0.100 fiueueninnne. LAMB. et et e rnre s e e caenannns 0.07 0.10
Carbonio acid.......... Chans sienannsanseannas MAZAOBIY 2 vvmeseserreansearesenssansanns 0. 03 - 0.04
Phosphorio acid... :
THBLO BCML- - oo et TO] «eereaerarnrermrmmnnrsameseannnens 12,79 1240 oeees wen,

Carbon in carbonaceous matter coaeevas oo 0,006 |ivenuveennnifiennns PPN

(9) Cyclops.—One SW. £ of SE. § Sec. 5, T. 39, R. 20, Operated by the Menominee Mining Company. Ifirst
shipment in 1878. Total product, 75,169 tons. Product in census year included with product of Norway ‘mine,
Fig, 196 indicates the general plan of the mine. Shaft No. 1 is 100 feet deep, and the ore has been mined out on
either side to a depth of about 60 feet. West of the shaft the pit has been abandoned, as the ore was there too
much mixed with rock to be profitably mined. Iast of the shaft the ore is of good ‘quality, The stope is about d
90 feet distant, and is 30 feet wide. The ore dips southward at about 60°, and is eapped by horizontal (Potsdam),
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F1@. 196,—SKBTCH PLAN OF THE CYOLOPS MINE, MENOMINEE COUNTY, MICHIGAN.

sandstone. Near the foot-wall the ore has a more slaty stracture than elsewhere, and containg a good deal-of the
yellowish-green mineral noticed as oceurring at the Norway mine. Sample No., 29 was taken from the hanging
wall to within about 10 feet of the foot-wall, so as to avoid as far as possible the ore containing this substance.
Sample No. 30 was taken entirely across the stope.

Shaft No. 2, 200 feet northeast of No. 1, is 75 feet deep, and passes through 30 feet of sandstone, which latter
forms the roof of the mine. Sample No. 97 is from a band of ore in the west stope near the foot-wall, similar to
that seen in pit No, 2. This sample, therefore, supplements No. 29. The lens of good ore pinches out at a point
about 75 feet east of shaft No. 2.
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a Sample No. 28 was taken from the lean ore in the stope, principally for the determination of phosphorus
Sample No. 117 was taken at Cleveland by Mr. Willis from a pile of 1,000 tous, and represents the shipping produet
of the mine. The above-mentioned samples contained— )

20, 30, 21, 28, 117,

. DPer cent, | Per cent. |v Percent. | Per cent. | Per cend,
Metallic fron (iiaiiaieen.n . 65. 00 04,38 53. 58 20,58 62,05
Phosphorus. .. cocemnauuinnaan, 0. 012 0.018 0.013 0.012 0.013
5200511310 RPN PR I g, 0. 066
Phosplorus in 100 parts iron... 0.018 0.020 0. 024 0. 041 0. 021

b '
° 117,

Per cent,

STUCR e e e emeserarmaeeaeomeemreneeannnnes 5,01
9011015 1Y U - 2,50
Manganese aesevasd Absent,
Titanie nefd oo oievee i imci i iianna Albsent.

. Per cont, of insoluble sflicious matter ..... 6.81

© (10) Quinnesec~—On SE. } of Sec. 34, T. 40, R. 30, Operated by the Menominee Mining Company., First
shipment in 1878. Total product, 135,465 tons. Product in census year, 63,688 tons. The workings are entirely
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F1g. 197,—SKETOH-PLANS OF THE QUINNESEC MINE, MENOMINEG COUNTY, MICHIGAN,

underground, and are eutered by three shafts sunk on the ore, which dips northward at an angle of 700 (see Tig,
197). The present surface around the shafts is the bottom of the original open cut, and is known as the first level.
The second or adit level is 48 feet helow the firstlevel, and the third level is 112 feet below the same datum. All the
ore above the adit, with the exception of alittle at the extreme western end of the ming, has been removed, and the
main workings are on the third level, In pit No. 2, af the western end of this level, and 95 feet west of shaft No. 2,
the stope is 28 feet wide. TLe ore is a blue specular, usually quite soft, but varying somewhat in hardness in
different portions of the stope. Near the hanging-wall there is a band of ore 10 inches wide, which contains thin
layers of & greenish magnesian mineral of the same character as that found in the Norway and Oyclops mines, Its
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peculiar color readily distinguishes it, and judging from the analyses of sample No, 17, which consists of selected &
«chippings taken in this stope, it is chemically a silicate of alumina and magnesia. Sample No. 11 was taken entirely
across the stope in this same room. In pit No 1, west of shaft No. 1, the ore is 32 feeti wide. It is similar to that
in pit No. 2, excepting that the proportion of hard ore is, perhaps, greater. - This latter occurs in pockets and in’
narrow layers; it is as a rule much softer than the specular ore of the Norway mine. Sample No. 18 consists of a
series of chippings across the stope; and sample No. 19 of selected pieces of the hard ore.

The above-mentioned samples were subjected to complete analysig, with the following results:

10. 17, 18, 19.
Per cent. | Percent. | Percent. | Per cent, b
(515183 1 PP 0. 050 0, 050 0.086 T 0,060
TPhosphoTUB. e ccnnceerevsensnennenasansann 0.010 0. 000 0,012 0,005
Tron, metallio. coe i 61,81 65, 49 60.39 84, 47
Phosphorus in 100 parts jron ..ceeeeeeeae.s 0,016 0.016 0,018 0, 008
 BHlOR e uneeen it cnnre ey aeaeaaas 7.87 9.20 2, 68 -6, 00
Tron, protoxide ..eovecevcetvaneaiinncenouns 1L07 2,87 1.81 ‘2,38
Iron, peroxide .. v 86, 05 76. 02 02,73 80, 4L
Alumina........ 1.81 4,68 0.86 0.85
Manganese, protoxide ... PR PO reeraeens Trace. Traco,
IAme conveun . . 0.41 0,927 0. 60 0.29 )
Magnesin.......... 0,84 3,54 0.51 0,13 C
Iron, disulphide 0. 680 0.110 0,161 0. 093
B £ T Y 0. 55 0. 00 0,87 0,05
80048 .mieeiinnnn 0,08 |eamnenienans 0.03
Carbonio acid 0. 30 0,38 0,24
Thosphorio acid ..vevvevrneinnnnnsreeneanss 0. 024 0. 021 0. 027 0.013
Hygroscopio water....... . 0,20 0.16 [ S VOO
Water of composition 0,50 1,72 0.30 0,01
I 1 S R 100, 004 09, 091 100, 038 00, 066
Por cent. of ingoluble silicious matter. ... 8.04 12. 00 3.66 7.40
SIHOM 2o ramennnnn reeeerimenvtenrrrn e 7.87 9.20 2,68 8,00 d
* AU e eaaeamaene pemmaee e nnea et aaas 0,98 1.0 0.70 0,26
TiMO vunerncammenansnurrnoearann PO, 0,14 0.09 0,01 0,02
Magnoesia Ve 0.06 0, 09 0.12 0.05
L RS 8,40 0. 9% 0,30 0.05 i
Sodn...... eemmaeataareananne e mmnnenart|ennnunaannne|enannerienes|ioniieiniane 003 |
TotaL veenanecenanenne, U . 8.06 12,01 8.7 7.80

Pit No. 3, west of shaft No. 3, is about 20 feet wide. Sample No. 20 was taken across the vein at the end of
the drift over the stope. The eastern limit of the lens of ore is reached in a drift ab a point about 100 feeti east of
shaft No. 1; the lens apparently has a westerly pitch, On the second or adit level a sample (No. 21) was taken e
near the foot-wall of the pocket of ore.there being mined. The ore is guite hard and has a lTaminated or slaty
structure, the laminge being often highly contorted; it is called “curly” ore by the miners. Sample 119 shows the
character of the shipping product of the mine; it was taken from a pile of 4,000 tons of the ore at Cleveland by
Mr. Willis. The above-mentioned samples contained—

No. 20, No, 21, No. 1190, No, 20, No, 21, No. 119,
Per cent, | Percent. | Per cont. Per cent. | Peroent. | Per cent.
MotaTe fI0R . cee e e e e 65, 60 64,38 63,49 Phosphorie a0id «vevverns vaenranrirmrans 0,021 jeeoiaionnaen [P
Photphorns. . cviviit i 0, 009 0, 008 0,038 Ty groseopic Water. seaueeeeereaerimermesnas 0.0 Jeeeiinannn., [,
SBulphor cooveiia 0,053 [eenrernmaann 0. 008 Wator of composition..ceovvervennnnnnnn. 0,27 |renenvensens]smnuanaan T
Thosph i 11412 X X , 060
hosphorns in 100 parts iron 0, 014 0,012 0, 06l ) R T 00, 080
Silien ... SR, reeerraaas 3.03 . ¢ insolubl it Lol
THOM, PLOLOXIAO vensenseoreen oo 1.97 or cont. of ingoluble silicions matter...... 4.
Tron, Peroxide - .oueaneereeinine e eaeana- D1, 47 .
Alnming. - onoonennn. L5 iiicw_ ...................................... 3, (:)’;
Manganese, ProtoXid6. couvavevnverenneseeeensfiraseencanns Liununﬂ, """" o or
TAMO v eeeeaeveeee s eee e e e emeeeenns 0.30 e e
‘Magnesin 0.21 figms & ¢ gg
Tron, disulphide. ceuee s cermraneen semesaaneas 0, 099 OUBBEI - -2venee TR trrmmmenmen 0. .
PORSSR e oot 0. 51 T seneauanenas 0.03
©o008 Total cevenermrssneennennen reveeeees PN TR RN P
0.38
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a ‘The Quinnesec completes the list of the mines in the Menominee range which shipped ore previous to thek ye‘ar
1880. The samples that follow were taken from outcrops and exploration pits, and probably do not, therefore,
resent a fair average of the shipping product of the sinee-developed mines, o
i Keel Ridge mine (iow go-called).—On NW. £ of SE. % of Sec. 32, T. 40, R, 30, Opera,t?,d by the Emmgt Mining
Company. Produet in 1880, 12,818 tons. At the date of my visit the developments consisted of two shafts (tfhen
filled with water), and a short tunnel cross-cutting the strata (see Fig. 198). A sample (No. 68) was taken from
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Frd, 198.—SKRTCH-PLAN OF THE KEEL RIDGE MINE, MENOMINEBE COUNTY, MIOHIGAN.

abont 750 tons of ore from the shafts, On the N, 1 of SE. £ of the same section three or four test-pits have beerr
sunk through the sandstone and are bottomed in ore. The ore is a blne, specular hematite, but in the small pile

from which sample No 69 was taken a considerable amount of silicious material was mixed through it. Samples
Nos. 68 and 69 contained— ‘

€ 08, 69,
: Per cent | Per cent,
Metallic Jron . .ovivniiainerciranncnaneesna B4, 30 50. 00
Phosphorus..oosvuicecavemnmnsmsananaaannes 0. 061 0. 005
Phosphorns in 100 parts iron «.vovves. ... 0, 112 0,010
1551 PPN 15517 S DO
Tron, protoxide .- cevmees cninenneiennionan L36 |ceevinaecnns
Iron, peroXide .cocvivernenraicrncnnoannen.. PR 417 : S MR
AN - cavvie et rreaaa e aaa, 118 [eeaivesiiues
Manganese, protoxide ......ovvveenianen... 017 |eveneriannan
f B T [: 3% - 7 A AR

MOgResit . ceeee ettt crrre i c v 8,00 [ cevnnmerann
Carbonic a6id. e meiinee e reaiieinnnrnnns 712 foeericenenas
Phoaphoric acid - ....uveeeerrivnmnernnnao.. 0,130 [..viieniaans
Hygroscopic water- . .veveneolieiiranennn. 0,28 |evaveninnan
Water of composition vuvevsveeeevenereess L20 [eeciiivennen

Total ovviarinimiicineniecaaeraanas 100,079 ficaeneniannn
Per cent. of ingoluble silicious matter..... 408 fieiereiennan
BIHOA -t er it verrir e cmee e e rae e anaaane .04 foereevracan-
AMING. et crrescenca e as {1705 A PR

Tobtaleveercarvenionvann- remereanades L% § G (O
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Ohapin.—On SW. } of SE. 1 of Sec. 30, T. 40, R. 30. Operated by the Menominee Mining Company. Product a
in 1880, 38,703 tons; product in census year, 7,878 tons. In December, 1879, the developments here consisted of a
row of exploration shafts (see Fig. 199). Shaft No. 1 is 300 paces east of the south gquarter-post of the seetion
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F1g. 199,—SKETCH-PLAN OF THE CHAPIN MINE, MENOMINEE COUNTY, MICHIGAN,

]

and b paces north of the south line. It is about 65 feet deep, and, according to the superintendent of the mine,
passes through (1st) 40 feet of earth and gravel, (24) 4 feet of a coarsely-granular ore, (3d) 20 fect of “soap-rock”
- (probably a chloritic schist) before entering (4th) the blue ore in whick it is bottomed. Sample No. 26A is from a
few tons of the coarsely-granular ore thrown out from this shaft. Shaft No. 2 is 120 feet west of No. 1, and is 85
feet deep. It passes through 50 feet of surface material before reaching the ore; the latter is in part a soft, blue ¢
specular, and in part a reddish-brown, ore, The brown ore appears to be about 4 feet thick, and to lie in contact
with the foot-wall rock, which dips at 70¢ to the northward. Shaft No. 3, 220 feet west of No. 2, 18 125 feet deep.
The ore is all of a blue color and is covered with 60 feet of gravel. Shafts Nos. 4 and B are, respectively, 320 and
570 feet; west of No. 1, and are both bottomed in ore. Sample No. 25 represents the brown ore from the bottom of
shaft No. 2; the sample was taken from the wall of the shaft. Sample No. 26 is from a pile of about 900 tons of
ore from shaft No. 8. The samples yielded, on analysis—

20A. 25, 26,
Per cent, | Percent, | Per cent
Metallio iron. ..cvvvrvriisnncieiienieenan, 50. 43 62, 05 5. 97
PLOSPROINS & enuur cencnerannas srnnearnnnns 0. 014 0. 011 0. 007
JST5Y17% 11 U R PR 0,018 0, 001
Phosphorus in 100 parts iron ..ev.e..ennes 0.028 0. 018 0, 011
23 L (e g 4,42 8,28
Trom, protoxide...eeeseremeinsionneearsaenarfonnansannas 181 0,81
Iron, peroXide.......eeveenesnseeveeienrinnifonnuersenuas 87. 47 93, 84
N TR 11017 USRS PR 2,87 1,08
Manganese, Proboxido...ccveveaeroniienens]eeniiiaaaan 0.26 0,03
Lime ...coovennnn eeeenceneraautimnn s oNnnay 0.26 0. 06
Magnosip..covavinreiiaranennn e 1.58 0. 45
Iron, disulphide .... - 0, 034 0. 002
POtagsm «uvvunivnrrviennesn e 0. 88 0.53
Carbonio acid..cvvmerieeiinnnircrrennannes 0.12 0.11
Phosphoric acid ..ovvvnerimenenrianiacnns 0. 026 0. 017
Carbon in earbonaceons matter......ovvua|oveiiennann. {1 01) R O
Hygroscopio water coovenviivnrrcaniarevnsfarneaaiinnn, 0,10 0.07
Water of CompPosition ,eeeeecvevrercunrennilonnee vannns 112 0.39
B s P RPN 100. 040 100, 060
Per cont. of insoluble silicious matber..... .| eeuee suvnss 5. 28 4.82
13 03 VPO PR 4,48 3.23
AN cvinereiniriiriruarieotannussanesns|iseuoscosuen 0. 04 1.00
TAIIG eeetonernnrencnnernnneseansearssannns|senansmmnnas 0,01 0.02
MAZNEBIA cveavr v ienernniacarianieinnns]ennnnn cannns 0. 03 0.05
POABIN . o ovvnmnnunaiioninsnnsanseoncosunns|ocnuseianas: 0. 20 0. 50
Total civiicuiriiiinesaciirneciaan]seviusacrnas b. 30 4. 80

d

Ludington.—On N. § of SE. { of Sec. 25, T. 40, R. 31. Operated by the Lumbermen’s Mining Company.
Product in 1880, 9,941 tons; product in census year, 2,800 tons. When visited the opening consisted of a treneh,
about 100 feet long, and a shaft. The body of ore exposed in the trench is 10 feet wide at one point, but it narrows
in either direction. The trench, which is carried the full width of the ore, is but 2 feet wide at the ends. The shaft
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a is bottomed in ore, but not sufficient work has been done to determine the latter’s extent. About 150 tons of ore
has been taken from thetrench and is piled at the mine; it is a soft, blue specular of excellent quality, as is shown
by the following analysis of an average sample of the pile:

24,
Per cant.
B (7 1 LR S T 92,23
PhOSPNOITA. ceusnaiintevennnerumnnssarsenas 0. 008
Thosphorus in 100 parts ivon ... ...... 0.013
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TFrg. 200.—8KETCH-PLAN OF THE LUDINGTON MINE, MENOMINEE COUNTY, MICIIIGAN,

e  Oornell—On the north side of lake Antoine, 1 mile S, of N. 1 post, Sec. 20,T. 40, R. 30. Operated by R. A.

Wight and A, BB. Cornell.

Product in 1880, 34,559 tons: product in census year, 7,840 tons.

‘When visited the

e
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Drifted 6°S. from ihis ;ﬁﬁ
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(NS Ting, Sec. 20-40-30.
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F1a. 201.—S8xETCHES OF THE CORNELL MINE, MENOMINEE COUNTY, MICHIGAN.

outlook for the mine appeared very promising; the removal of the surface material had exposed a body of ore GO

feet long and at one point 40 feet Wide.

>

The trend of the formation is mnearly east and west, and the dip is to
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the south at an angle of 700 to 750, On the north the ore is bounded Ly a Iean magnetic schist; lying next this a
* schist is a band of soft, blue specular ore 15 feet wide, and south of this a band of “red’ ore 25 feet in width (see
Tig. 201). Sample No. 22 represents the red ore and sample No. 23 the blue ore. These samples contained—

22. 28, 22, 28,
Per cent, | Percent, Per cent. | Par cent.

Motallic fron »eveeuaaee cicnee covaencaainens 68. 06 " §6. 09 Phoaphoricacid.ccueaeeasaa. renereenranarne 0. 097 0.074
PhoSplOTuB. ceeesvarrarnnrenosan 0. 043 0. 082 Hygroscopio water......v.u .. . 0.11 0.07
Sulphur...ooeiee i e e 0,069 0. 078 Water of composition ............. " 118 0,58
Phospl in 100 parts iron. ceeceevpenn.. 0.074 0. 056

nosphorus tn 190 parts tron SRR Total ....... e teren e re————— 90, 988 9, 960 b
BIlICA. e ereerienaminnes rernarreinasranans 0,04 10,71
70D, PIOLOXIAD +eveer eereevreerns i 110 110 Per cent. of insoluble silleious matter..... 18,01 16, 44

'0T; POTOXIAD senranecvenrrenans , 84 80. 09
Tron; peroxide 8.6 0 I 9.04 10,71
Aluming..ceeviciinnninronans 3.88 8. 88

A Aluminn 2.77 8.21
Lime .....ccae. . 619 0.17 Lime 0.01
Magnosia 0.86 0.4 || LM coeeeiiiiiiianias feeaen 1) S PR

Magnoesia 0.26 0.08
Tron, disulphide 0.111 0. 148 i
Potassl .uevenn 1.44 2.28
Potassa 1.564 2,20 Soda 0.11 0.20
SO e eeeermmraneesanns 0.17 0.80 OO s oemeermmmmermm e rrons s rmene e nn s ) :
Carbonie acid 0.18 0,08 b 1 11 - 18,63 16,43 c
WISCONSIN,

Explorations west of the Menominee river in Wisconsin have resulted in the discovery of important deposits
of iron ore in T\ 40, R, 18, These ores belong to a higher horizon than do those east of the river. Major Brooks
places them in bed XVj(a) he therefore regards them as younger than the ores of the Marquette region.
Wright, (D) however, considers them as stratigraphically the equivalent of the rich ores of .the Marquette region.
The ores of the Menowminee region in Michigan (of bed VI) have thus far not been traced in Wisconsin.

Commonwealth mine—The explorations made near the center of Sec. 34, T. 40, R. 18 have uncovered o total
width of 118 feet of ore lying in three belts, respectively, 36, 68, and 14 feet wide, The two larger belts are d
separated by 10 feet of lean ore, and 28 feet of silicious schist lies between the narrowest and the widest ore-belts.
The extent of the developments in the fall of 1879 are fully described by Mr., Wright in Vol. IIT of the Geology
of Wisconsin, and when the location was visited by the writer, in December of the same year, no further work had
been done, and the old excavations were filled with ice and snow. Two samples of the ore were taken. Sample
No. 72 is from a pile of aboub 700 tons of ore, partly from a shaft in the 36-foot seam and partly from a trench
across the 68-foot seam. Sample No. 73 is from the sides of the shaft in the 14-foot seam. The samples contained—

l 72, ‘ 8.
Motallio IPom. e ce et e e 60. 25 7. B4
PHOSPIOTAS . e v veernernnraarramransraanas 0,206 |, 0.230 L&
Phosphorne in 100 parts iron......oeveiun. 0. 840 0. 412

To further show the character of the ore, n complete analysis was made of a mixture of the above mentioned
samples, with results as follows:

72 and 78. 72 and 78,
Par cent. Per cent.
Metallio iT0m cavuennciiecrncns i e asns 50. 86 Phosphoric ackd.ceuas iiiiiiiiiinianianann, 0. 512
Phosphorg . ccvveaieiiemisennursniesucana, 0,224 Hygroscopic water 0,21
Phosphorus in 100 parts iron......cieeunan. 8. Water of composition........c... [, 1.95 |
) O «eaeneneensevesennenaneanannas 00, 08!
SO e eemceeeeamen e eeee e eenes 7.8 Total 100. 062
Tron, protoxide coveeeemenan.- e ramrananaaa, 0.99 )
vof ingoluble sillcious mattor ...... 8.06
Tron, peraside...... ... i . 23, 69 Por cent of ingoluble sillsions matter L
Aluming ceeveecmvnaniunas Veseraseareasnanns 1,07
3 P :3
Mnnganeso, protoxido......' ................ 0.82 tiea Z 9t
LiMO s arunssuneensnmnsensrrnsarnsessmnnar 0. 86 0‘ 05
Magnesit ovveeanrenran. 1,84 :
Carbonio acid..o.eoyaneeiniiiiiiiiaaians 0.41 . 8,07

a Geology of Wisconsin, Vol. 11T, table facing p. 450, b Qeology of Wisoonsin, Vol. III, p. 679,
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a Theoreisahard specular, resembling the hard Marquette ores. The mine is no
Iron Company. The first shipment of ore was made in October, 1380.
About 24 mileg west of the Commonwealth mine proper the Commonwealth Iron Company have made some

explorations on SW. 3 of SW. 1 Sec. 32, T\ 40, R. 18, sinking a shaft to a depth of 65 feet, and numerouns test-pits
to a less depth (see Fig. 202),

w operated by the Commonwealth
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16, 202.—8KRTCHES AT THE COMMONWEALTE MINE, SEC. 32, WISCONSIN. 0

The ore from the shaft is a coarsely granular martite; its character is shown by the analysis of sample No. 70,
taken from a pile of about 200 tons. The body of ore is said to be very variable in width, as is indicated by the
section through the shaft. The shaft was filled with water when the locality was visited. The section is given on
e the authority of the foreman under whose direction the shaft was sunk. About 300 feet west of the shaft a.bed

* of reddish-brown hematite 4 feet thick is uncovered in a trench. The ore is represented by sample No. 7L
Samplés Nos. 70 and 71 contained—

70. 128 70. 1.
Per cent, | Por cent. Per cent. | Per cent.
Metallio Irom.cnveeaninaeieomiecnranarenanan 69, 61 48,21 Phosphorio 8¢id.ceecvevuiees cvmmnnncannns 0,896 |.ccvaeene aes
2010413 111100 4 0.172 0.041 Carbon in carbonaceous matter vouees -veee- 0,12 |ieaveioensns
F100 1) PR 0.870 |oeecevarennn HyEroseopIC WAteT vueeerorvarersennvannan D.05 5)veernsrensan
Phosphorus in 100 parts rom.....ovianieans 0,288 0. 088 Water of composition .J..ooooiaeeiieniinns 200 |ieceeeinenan
g SHLEOR nmm e e v eeaermm e seamremaenmoeannes BT |oeoeeinnnns TOLAY crvvissimncnvasssescmmnannuansen : 100,070 |ooceveveanns
Trom, PIotoXide. cuueer soensevrarenanransns L3 R PO . . ‘
Irom, POrOXIAe . coovavaneiinenriunrnaaionnnes 76,86  [-en-renenaan Per cent of ingoluble silicions matter...... 638 |reeeeeees
AUIEDA - ccineccratiies e aricnr i annaaans 422 |....... feenan SO oo oo mmeeseesee s ivmrraneomnaen L R P
Maganese, protoxide. ....coioiiiionniainas [1 75 S O Alumina (with trace of 0xide of iron) ... I
LA, ccvns civemmmnnannirensianinnninannas 0,48 |coveeinnnes L6 oo oo e S 00 e
Magnesfn .................................. L88 [|ieececenennn MOEROSIE « oo meeeeeesereeeseeesnennaneen 001 lomoenvannan
Tron, disulphide..caceecereniiirnnaesannas 0,004 [venvecrennnn .
Carbonio 861 «vovvrcere i ciniiisa s [ T 2 T, | T0tal «omeennvarmaamracnrnorenssnnns 6,26 Joeeocniaann

Florence (formerly known as the Bagle) mine.—The explorations and discoveries in N. % of SE. % Sec. 20, T. 40,
R. 18 are described by Mr. Wright on page 682 of Geology of Wisconsin, Vol. IIL. Mr. Wright there gives a
section across the ore formation as uncovered in an open trench dug on a north and south line. This section shows,
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beginning at the south end of the trench, (1st) chloritic rock, 10 fect; (2d) steely specular ore,10 feet; (3d) lean ore,
Jjasper, and chloritic rock, 16 feet; (4th) loose, broken, hard, hematitic ore, 15 feet; (5th) soft hematite and limonite,
18 feet; (6th) soft hematite ore, 9 feet; (7th) hard hematite and brown ore, 9 feet; (8th) hard, steely, specnlar ore, 6
feet. Samples from the different bands of ore yielded Mr. Wright as follows: (2d) Metallic iron, 49 per cent.,
pliosphorus, 0.14 per cent.; (4th) metallic iron, 53.03 per cent.;. (5th) metallic iron, 57 per cent., phosphorus, 0.40 per
cent.; (6th) metallic iron, 58.10 per cent.; (7th) metallic iron, 58.10 per cent., phosphorus, 0.39 per cent.

No further work had been done at this locality when visited in December, 1879, and the trench from which Mr.
‘Wright obtained his section was filled up. There was, however, a pile of ore near the test-pit, immediately cast of
the north end of the trench, and from this a sample (No, 74) was taken., It contained—

T4, b
Par cent.
Metallic iron 54,91
Phosphorus...... - 0. 869
Phosphorus in 100 parts iron 0.072

During the year 1880, the Menominee Mining Company opened the Florence mine and shipped therefrom 15,840
tong of ore hefore the close of navigation. .
Northwest of the above-mentioned exploration pits there were several test-pits in the NI. } of the section. A

sample from a few lumps of ore near the top of one of these yielded, on partial analysis— ¢
75.
Per cenl.
Metallie iron. cuveieerre e inneananians 59,17
PhoSphoTUS . eneeenscisvieannraneoacanssnas 0. 285
Phosphorua in 100 parta iron...c.vocenunnan. 0. 482

This ore is a hard specular, spotted with limonite and hematite.
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