IRON MINES.

TIHE JACKSON IRON COMPANY

Is the oldest iron mine, of this region.  The opening of the

mine with its attendant trials and temporary disappoint-

ments, but final success, are so mtimately associated with
the early history of the Ivon District that whatsoever is of
interest will be found embodied in that chapter.  Capt.

Henry Merry, its able and efficient agent, has had charge of

the mine since 1855, and how well lie has performed his duty

not only the condition of the mine, but the high price at
whicl the stock has ever heen held, attest.

Few, if any, mistakes have been made, which is something
remarkable, considering geologically the very irregular struct-
are of the ore formation. It is ever the ambition of
mining captains to win a maximum amount of ore with the
least quantity of rock at a minimum cost, withsut comprom-
ising the safety of the miner; and it would seem as if this
ideal had been as nearly realized in the Jackson mine as is pos-
sible under the circumstances. This object, when once at-
tained, is apparently very simple; but to appreciate fully its
accomplishment one should lave a foretaste of the many
difficulties that are strewn in the pathway to consummation.
To day we have ore in abundance; but to-morrow, a barrier

of rock may rise up before us, cutting off’ the deposit.
The question now is, is its continuation ahead of us, Dhelow
or above us? to the right or to the left of us?

This seeking after the ove may be likened to the surgeon
probing for the bullet; only that the latter has a path to
guide him, and a complete knowledge of the anatomy of the
ground before him, though great skill and care are neces-
sary in either ecase, since a mistake may prove as fatal to
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the interests of the former as to the life .of ‘th‘e p-(%tlt(]an)t. nhI:
will therefore be understood how essential ]t 15110111‘ 1‘[: 1that
ing captain to constantly obfserve 'and ét;ud') t.1e‘ ‘ ?;te hat
aré continually passing before h!m‘, and to coulex e
systematize his results, so that he will event}lally‘ e etnya o
to decide with a considerable degree of celx tfmi > ,el
position of the deposit when suddenly cut off by 't 1e fl 1
nature of the disturbing ele:nele,‘t}lel'eby lessening, i
vemarkable degree, the chances of failure. —
- Just here allow me to advise all honesy seelf(:l s a etr 0.
geological history of our Irorll or Copper. dlfs‘tnctlsl,in;) tie
first of all to the mining captau.\, and ubtam. mni i the
very cream of years of experience. Let him ','edeaq o
his own way; and when furnished, slx<>}11d any i ; L,Om.
vanced not exactly eoincide with preconcewedlones (?e Zare_
own, do not discard them, but. n(?te Fhf)m all ’§ e mzdeavor
fully, and when ¢“the round” is finished then ende g
unbiased, to combine what yon hav.e. - e
To deseribe the Jackson mine mtelllglbly, W.It wou o
aid of ecross sections and plans, quld be que nnf}‘)ols'& re’ .
and it is therefore reserved for a future number of this re-
; the mine justice.
PD;‘;‘ ;O S(ti;)anger’ unusl,]ed to mines, but' versed in m‘ytsholgijz,
were to stroll through the mine \vo.rkmgs on S(')n]e(l(l:: O)r;
climbing in and out of the open pﬂs,jor cl-eipmg:x1 )Iiew
the narrow pathways around some (_)f those 1711ge .dud .i{-ts
or masses of shining Jasper, peering mto the long side xﬁee-
or tunnels, where the sunlight never penetratesi the:tl’i(i)r(]);nbe‘
ing the iron smoke»stac:ks re‘achn‘?g dO“"I.l to1 sﬁo‘ltz)oae O?- b
neath, he might easily lmagine Lhimself in the & ) .
ancient Titans; or, perchance, were a.heavy blast FSI% -
making the ground tremble Elnfiel“llls feet, h<'31 1?;5; J}l)-
pose it was old Vulean himselt torgmg thundey bo 's oxt ,ﬂ -
piter. The bottom of these open plts'are certainly 11(1)] 1(;
place for a timid person; for- the l‘ngh, narrow . wa se ;)n
Jasper, reaching far upwards, 11~0\\rn11]g'd0\V11 l'lp(;ll ton(.o‘l‘
such a “lowly” position, are no.t pleasing sxlh]elc suf{) io‘w
template, especially when a booming blast somewhere be

you fairly makes everything shake.
3
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',.F‘he cause of all this “general crookedness” and a want of
uniformity, which meets one at every step in going throneh
the mine, is, as has been already intimated,\chiebﬁy due -_{}O
Fhe very irregular occurrence of the ore deposits. The orig-
inal stratum, it T may be allowed to use the term, with tl?e
Jasper and other strata of the series, appears to have been
sharply folded and faulted, the harder and toucher beds
often buckling into the softer ones, thereby orivtl?nfr them
frequently a lenticular shape. B

In some instances the ore stratum has folded on itself;
affording a bed of double thickness, and where the upper’
Portion of the fold has been worn away, as is usually the case
it will lead the unwary miner to believe that it ids a sinwle’
stratu fn, c.ontinuing downward and up again somewherebin
the. direction of the dip; instances of this kind are sarely
vexing enough, but even more so are they when a fault
comes in and slides the strata past each other, thus compli-
ca.mng the problem still more. The shipments from the
uune are as follows: ‘

;r;c,_m. GROSS TONS,
‘?f ............................................................... 447
}ggé ................................................................. 12,442
]859 ................................................................. 10,309
LG T 28,877
RG], T 41,295
186 I, 12,919
1505 .............................................................. 46,096
LRG| TTII 77,237
1865, T, 83,905
L8GG. I 65,505
R, T, 92,287
1868? ................................................................ 127,491
1869,,::: .......................................................... 139.524
L T L 125,908
LG e ettt 127,642
Qg I 132,297
LG T e 119,910
LS T 130,131
1875,,,: ............................................................ 94,708
LBTGT TTII 87,283
LD L 98,480
.............................................................. 80,340
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TIHE CLEVELAND IRON COMPANY,

Whicl shares with the Jacksou the honor of being the first
developed mine in the District, filed articles of association
in March, 1858, with a eapital stock ot $300,000 in 20,000
shares, The corporators were John Onthwaite, Morgan L.
ITewitt. S. Chamberlain, Samuel L. Mather. Isaae L. Hewitt
and E. M. Clark.  Previous to 1555 was mined and nsed
at their forges 3,000 tons of ore, and during that year the
first shipments were mwade. It will be noticed by refer-
ence to the accompanying map of this mine, thar the
company’s workings are somewhat scattered; all of their
openings, however, do not appear on the sketch.

No. 1 Pit is a small opening located in the northwest
corner of Seetion 11. It is about 100 feet long by 50 teet
wide, but at the bottom, some 60 feet down, it has narrowed
to an average width of less than 10 feet. The deposit is
probably a sharp contact fold, similar tv that in an old pit
just east of here which is now mined out.

Nos. 2 and 3 pits nearly adjoin No. 1 on the southwest;
these two are now merged into one. Standing at the head
of the main incline of this mine and facing west, we have
before us an open pit, 300 feet long by 150 feet wide, which
pitches at an angle of abont 25 degrees to the southwest-
erly. On the north and east sides of this pit the foot wall
conies to the surface, while the south and west sides arelim-
ited by nearly vertical headings or walls of massive quartz-
ite. At the southwest corner of the pit it is over 100 feet
deep. Under this immense body of rock they have mined
out the ore, leaving huge supporting pillars of ore, to pre-

vent the roof of gquartzite from falling.

Passing down and into the under ground workings, (see
map of mine,) we find that they extend at present (May,

1878,) about 400 feet westerly, and average 250 feet north
and south. The vein of ore varies from ten to forty feet in
thickness, averaging about 25 feet. The ore is afine quality
of specularand is very rich. An average sample, consisting
of several hundred pieces, collected this season by myself
from their stock pile of over 30,000 tons, atforded, on partial
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analysis, 66.90 per cent. of metallic iron, and only 1.62 of

silica. :

The lowest point in the pit is 150 feet from the surface.
The ore is now brought to the surface by one double incline
and two single ones, all starting from one point above, and
are operated Dy the same engine. These inclines, as well as
the hoisting machinery, were constructed and put into opera.
tion in 1877, and altogether are as complete as anything
of the kind in the iron distriet. The machinery was made
at the Iron Bay Foundry, Marquette, which of itself is a
sufficient guarantee for its efficiency.

Immediately south of No. 9, Is the incline pit, which a few
years ago had one ot the largest “shows of ore” of any mine
in the county.

The pit near the surface was 500 feet long and from 150 to
200 feet wide, with a “floor” of nearly all ore, and dipping
apparently vertical; but now 150 feet down, it has proven
to be a sharp contact fold, wherein the southerly portion of
the fold came to the surface and originally lapped over the
jasper mountain on its foot wall side, while the northerly
portion of the same in the eastern half of the pit, after
making the turn at the bottom comes within 70 feet of the
surtface, and then dips at an angle of 35 degrees to the north-
west. The entire pit, however, has a lateral pitch to the
southwesterly. In the westerly end, on the north side, the
ore vein dips at a low angle to the northwest. The vein
here varies from 10 to 30 feet thick, with a working face
130 feet long. In the eastern end of the pit they are now
under and mining toward No. 5 pit (see map). The ore is
of an excellent quality, and averages about the same as that

from No. 3 pit already noted. Tne ore is brought to the

surface over four inelines.

Passing over into the underground workings of No. 4
pit, which is really a northerly extension of the incline pit,
we find the vein has very much narrowed, and owing to this
fact, and the insecure character of the voof, mining operations
were stopped and no work has been done there for some time
save by “Scrammers,”” who, too frequently, care less for their
heads than for their pockets.
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Leaving No. 4 we pass south a f:e\v st‘eps to No 5 plt——(;—
at the bottom 140 feet long by 45 feet wide, at its west e;n ,
and not more than 10 feet at the east end.) On .the suci 1&?3
the vein was much larger, being about SQ t.eet Wlfie an o;
feet long. This vein, no doubt, was 01"1g1r1ally cox?tm?.ou;
with the incline mine, and like that, is a sharp syne ma%
fold. The lowest point in the pit is 130 feet below 'datumv.d

To the southeast of the No. 3, is a sma'll 01’)8111115_{,‘13,11
around the jasper bluff is the Litt.le Mom‘)tam‘n'nne: rl 1952
are irregular deposits which require .cunmderaole elxpexauj/nc :
to be worked profitably. Continuing aronnd the J&t\.liit
hill, in a westerly direction, we pass some small openings
and finally cowne to the Saw Mill mine. .

This is 850 feet southwest by south trom the nen'rest’ polnA)t
of the incline pit, and is probably on the_smzle \516\11)17 as ;tl(}f
deposit. The deepest workings here are 72 iejet» ‘ eila.p. . ﬂl;,
an irregular shaped deposit, and has an apparent ¢ ?]})V he
southwest, which will probably change to a wester \ ()rje](aa‘
the workings are extended. The ore Is & very hard specular
variety, tully equal to that of the I)nehne mine. N

Seven hundred feet southwest of the saw 1’1'1111 mine is , 116
school house mine. The workings in this mine are ?ntl:ﬁ y
underground, and have been so for a xlul’gber ()>f years. ;ﬁ
dip of the veinis to the ngrt}nves“c, V;u:xnng from 15 to 3¢
degrees, and the thickness is from 3 to 30 feet. A

The hanging wall is quite 1'egula1'3 }mt not 8o wi ‘11 he
foot wall; at some points the dip of 1F ﬁattex‘ls, at ot (161;
it is steeper, narrowing the vein in the formel“ 111sta?(?e, 611]1(,)
widening it in the latter. Near the 1)0‘Et01n of the mmef e
vein widens out to 30 feet, but a little further down the foot
wall flattened in its dip, narrowing the vein so 11’111(3?1 as to
render the mining of it no longer p-1'<.>ﬁtable. My nnplrres‘—
sion, however ix, that this narrowing is only ?f a '10(53.‘1 ¢ 1141
acter, similar in its nature to those above this point in £ s
mine, and that the vein will again widen out 1.')el(')w. On

the northeast side of the mine the workings are limited by a
“fault” or slip in the formation ; that is, the strata on the

*Datum is on the same level as the top of sill of old engine house.
¢
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northeast side of the fault have been pushed upward, carry-
g with them the stratum of ore.  The “<lickenside™ strize
are very plain, and from them can be eusily made ont the
divection of the “throw.”  Tn addition to thix, the heading

of rock, limiting the working, is a banded Jasper—the foot-
wall ot the ore. On the southwest side ix g corresponding
tanlt which limits the workings in that direction. The
heading™ or “hreast” lLere, is a gray quartzite and jasper
conglomerate—the hanging wall of the ore.

Glancing at the ground plan of this mine it will be no-
ticed how nearly parallel are the workings just considered ;
showing that the two faults Lave a common direction.  The
farge fault in the Lake Superior mine, two-thirds of a mile
east of here, has about the same conrse ; whether we can lo-
cally make out any system to these troublesome freaks of
nature, is a problem reserved for the future, Taking ahasty
glance at the sketel of the mine with the tolded and crooked
cross section, the irregular shape of the ore beds, and not
torgetting the fanlting or slipping of the strata, to confuse
matters still more we see that even iron mining, as simple as
[t may appear to some, is not a business suited to novices.

The fine condition of the mine, and the few accidents that
have oceurred, as well as the completeness of the mine ap-
pointments, and the perfect system in all the details of the
management, coupled with the good will of the employes
towards the employers, reflect much credit upon the agent
and the superintendent fot the mine. For the past season
they have been using, quite extensively, the diamond drill in
boring holes down at different points, to determine the posi-
tion of the ore stratum. Some of the results have been very
interesting, but we will wait for others and then, in our next
annual report, will show by a geological cross-section their
practical application, The annual shipments from the mine
have been as follows :

YEAR. GROSS TONS.
854 .., Tt e, 3,000
18§5 ...... T e, 1,449
1%836..... et e cvaeans. ceriieniennn, 6,343

e, 18,204
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B 15 PPN 7,909
859 ettt e et e e e en e e e eae e abaeannea s 15,787
LRE0 1vteeeertiee et ee it ee e e e s e e e e ee e e e et e anreeeas 40,091
EE T3 DU USRS 11,795
IB2 1o eteiireee e e e e s e e e eae e e e eaataae e e 40,864
L8063 1eters eeeeeeeeeieteeste s eere e aeeees e et rabraeae e anarnaes 46,812
IBO4 1 eeeeteeerrrte e e et ee v et e et et eeeannene 44,954
L1865 v e e e ettt et e e ae e e ee e e et atae e e e aeanreaaeenaas 38,355
L8O . evvveeeeerree e sieesere e se et e e e e atae e e eare e e e e aaeeanes 42,680
807 e ee v erreeeeeeins eeereeta e rrreeeeeererae e e araaaaeeene 75,361
I8B8 1ttt eertirieiieeeee it eee eeeeriebeeeaeeren s raaeeanaaens 102,112
L8B9 .t veereve e eeareeeeeeteeeeee e et e ee et rraeaaaeenn b 106,133
1870 e eee et e e e e e e e e et e e et e e e e e 132,854
18710 . et e i ————as aeeit e et 142,658
1872ttt teaeeeerreceeeeeeeaeeees eeeeiebes st e e e e s anraeens 151,724
1873 i cieiee e e erreeeeeenneas et et 183,265
T8T4 teevr erevees veerereteeeeeennseoneseeesbeaeataeaeeereraeanas 105,858
1875 e e tereeetreee s eeeee e ee e eete e et te e r e e seee e 129,881
I8T6 v veeevreereeesesereeeeaenes ettt e e e 145,661
8T et ee e et e e e eeaeseaseee s eee et ee e e eae et e rertae e srrans 151,554
TOtAl, cever eereeeeeeeerreeeeseireaeeeians s 1,685,372

Adjoining the Cleveland workings on the north, and con-
tiguous thereto, are those of the

NEW YORK TRON MINE.

This company was incorporated April 8th, 1865 ; capital
stock $250,000 in 10,000 shares. The stock is now held by
8. J. Tilden and W. L. Wetmore. Theland was leased from
A. R. Harlow, of Marquette, and comprises the S. E. L of
the S. E. + of Sec. 2,T. 47, R. 27.  Actual mining com-
menced in 1864, and during that year was shipped 8,000
tons of ore. The produet gradually increased to 94,809 tonx
in 1870. For several years it appeared as if there were two
independent veins of ore, each having on the surface nearly
an east and west direction, and a dip of 33 degrees to the
south, and separated by about 50 feet of rock—the northerly
deposit apparently dipping under the southerly one ; butr
after a depth of one hundred feet had been attained in the
former bed, the foot and hanging walls rapidly approached
each other, cutting out the ore altogether.  The upper vein,
the southerly one, has produced the most ore.  The extent
of the workings on this vein is about 850 feet east and west,
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At the easterly end they have mined out down to the Cleve-

land line. At the westerly end the workings are 160 feet
vertically beneath the surface, and the present breast of the
ore there is forty feet from the south line of the property..
The ore formation at this point makes a gradual turn to the
north, and in a horizontal drift 117 feet below the surface it
may be seen that the formation even swings around to a
northwesterly direction and joins the northerly deposit.

During the past season I have made a careful mining and
geological survey ot this mine, which has developed some
interesting and valuable tacts. It has shown that the north-
erly deposits, above alluded to, is a sharp synclinal contact-
fold, and that it and the southerly deposit are of the same
stratuny, and were oviginally joined by a sharp anticlinal or
inverted trough-like fold.  To satisfy the present conditions,
we must assume the upper portion of the folds, above consid-
ered, to have been worn away, which would afford us, appar-
ently, two parallel strata of ove, separated by a “bar” of rock,
The entire formation “pitches”™ to the west.

North of these workings, before reaching the north line of
the property, there occurs, in my opinion, two other com-
plete synclinal and anticlinal folds. These seeming facts will
probably be demonstrated dnring the coming season, and
they, in connection with those expected from the Cleveland
diamond drill holes, directly south of here, will furnish us
with the data for one of the most complete and valuable geo-
logical eross-sections ever made of this distiiet.

The ore is a very rich specular, and ranks high among fur-
nacemen, as making a strong foundry iron.  This mine, for
its size, has probably proved more profitable than any other
of the district ; and the management, which has vesulted so
favorably with the present excellent condition of the mi ne,
reflects great credit on Capt. W. E. Dickinson, the superin-
tendent, to whose skill these results are largely due.  The
mine shipments arve as follows :

YEAR. GROSS TONS.
I864 euveeeieaeieeiieeere e vt eetee e, 8,000

. 12,214
eetereeeees reriien, 33,761
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43,302
e evvies eereneerressienensaaneess 45,663
tevireenen ceeenaees (1,456

1869 . cieeiienrannaienns

7 . LI 94,809
JOTO e 76,381
TBTLcovvvemme s e U 68,950
B e oee T0,882
B e 7,01
8TALLL e LT
B e 58,863

Totaly.iveiiaineennns e rererreenernraaneernenaneeerenen . 186,984

In the southwest portion of the city of Ishpeming is the
LAKE SUPERIOR TIRON COMPANY’S MINES.

This company was organized in ‘M.arch‘, 1873 ; Capital
stock §300,000, in 12,000 shares ; after this the ‘stock W??
increased to $500,000. The incorpor)ators were S(imu}el P
Ely, Geo. I1. Ely, and Alva Strong, ojr Rochester, N. ‘3 ..and
Heman B. Ely, and Anson Gorton, of k[al‘tlll?ttej vl}-{lclx. (

Operations were begun in the summer of rl‘bo L , Ql)l 1’{0
acres of land, sitnated in sections 9 and 10, T, 47, Tt 2(.‘
Subsequent purchases have increa'sed the total numl}er o‘t
acres to 6,551, Theprineipal openings, however, are luea.ted
within the original 120 acre tract though there a.re otherim-
portant mines belonging to and operated by this company,
known as the Section 19 ; the Section 16 ; the Lowth‘mu., and
{he New England, which are deser‘ibed under the ba.gmm'v
Range. It would be quite .impossﬂﬂe to cgm\'fetv an ?mf’li]_
gible idea of the stratigraphical structure of thys nvnner wit -
ont the aid of geological plans and Cl‘(‘)S%-SQChO]l.\. I h‘it\e
made of this mine a geological and mining survey (‘lurmg
the past season, but wishing to el_nbody the. result\s ofl s]on.l(%
explorations which the company are now m-«lkag, I'b]\ﬂ] ( e?tel
antil the mext season the presentation of some interestiig
erose-sections of this mine which the accuniulated 1"95111‘[5
will enable me to make. The structure 1\ very C(')mphcat.e('l_
The main deposit is, apparently, a sync‘]lnal trough having
nearly an east and west trend, and pitching to .the west. Tbe
truuéh is wide, with sharp minor waves or folds along its
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-
hottom 3 while o fault. sta g from the south east side andd
dipping at a high angle to the southwesterly, traverses diag-
onallv.in a northwester]y divection, the trougl and its minor
waves above alluded to. To confuse the structure still morve,
a throw in the formation has taken place along the plane ot
the fault, whereby the southerly portion of the series is lower
than that on the northerly xide of the tault.  The direction
of the movement is not at right angles to the axis of the
synelinal, hut torms a very oblique angle thereto. Tt is very
evident that to operate a mine, so irregular in its structure,
to the bestadvantage requires much experience and constant
care and study. Even then we cannot always anticipate what
is belore s ; the only safe ground, therefore, 1s to keep the
exploration sufliciently aliead of the mine working. At the
beginning of 1877 the outlook of the mine was not bright ;
but subsequent discoveries have established it in its former
position in the front rank among our most productive mines.
Theore, a specular slate and granular specular, is, when prop-
erly sclected, of the best quality, and a satisfactory guaran-
tee to consumers of pig iron is, that it was manufactured
from this ore.

About 200 feet sontheast from the opening just consid-
ered, are extensive hematite workings. There are several
small openings in the immediate vieinit s but to locate them
intelligibly, a plan of the mine is required. Last season
Mr. C. H. Hall, the agent of the mine, sunk a shaft at a
short distance from the company’s office, that has since de.-
veloped the existence of a large deposit of rieh specular ore,
which bids fair to surpass any of the kind whicl the company
now have. At the present writing they have mined out a
chamber at the houtom of the shatt, one hundred feet long by
torty feet wide, and twenty feet high, withont finding any
foot or hanging wall to the ore, An analysis of several
small fragnients, collented by myself as an average, from the
bottom of the mine, afforded 65.30 per cent. ot metallic iron,
and 3.60 per cent. of silica. West of the main opening first
considered, some 600 feet, is another promising opening,
known as their No. 7. The vein is about 20 feet thiclk; it
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has a good strong hanging wall of quartzite, and a foot wall
of banded jasper.  The quality of the ore a.nd its adapta-
bility to the manufacture vt Bessemer steel is not equale.l
Ly e{]l‘,' of the mines of the Ishpeming distriet.  Anaverage
a;xalygis of the ore afforded me:

Metallic Iron....co....... e e veer
Phosphorus...ceuo.... e e e, e e
Silica i B, . . s .8

Aunother analysis of the ore gave only .02 of phosphorus,
which needs no comment of mine to be appreciatefd by Bessei
mer steel makers., The machinery and other appomtn‘%e.nts of.
the mine are very complete, and the excellent condition ot
everything about the location betokens good management
and unremitting care by its local officers, se():onded by those
residing east.  The present officers of the company
are Joseph S. Fay, President; Richard S. Fay, Treasgrer;
A. C. Tenny, Secretary; C. H. Ilall, Agent. and . Capt.
J. D. Day. Superintendent. The total number of gross
tons of ore shipped by the Lake Superior Iron Company
are given in the following table:

YEAR L. 8. MINE. | SECTION 19. | SECTION 16. | LOWTHIAX. ToTAL.

4,658

1874
1895
18%6
877

110,570
127,349

235
3,666

o) R D T T T T T T P 1,890,159

Adjoining the Lake Superior Mine workings, on the west,
are those of the . )
BARNUM MINE,
Which isowned and operated by the Iron Cliffs Company.
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The first shipments were made in 1868, and have continued
very regular ever since, averaging about forty thousand tons
each year. The vein on which they are now working, dips
ai')mvlt 55 degrees tolthe south, and the strike is a little ‘north
of west. The workings embrace about 700 feet of the vein
and the deepest point in the mine is about 293 feet measured7
on the angle ot dip. The average thickness of the ;1'e deposit
is about 13 feet, which is a fine quality of hat
o 18 feet ch i Juality ‘ot specular slate
ore e hanging wall is a chloritic schist and quartzite
and t]lt?, foot wall a jasper. The mine begins to )1'esen;
some of the complicated features of the Lake §uperi01}' mine |
er‘i)’a;]ly nolted J'Jn the description of that mine. The mim;
5 well equipped, and ably m: as its iti
Captain I’WIT. SL\dg\viZk{y ffl?:ljx‘??i"i?tl'thl S atteSt?'
potion fop s Dedguvick, > p‘ i ’e‘l( ent, has hf}ld thig
veral years. The shipmeats are as follows:

YEAR.,
1868 eoe e o 4,585
s 14,383
B0 T 37.503
B e 44793
e U, 45,939
Bt L e 38,381
BT oo T 44,383
LT T 40,256
ST e LT 40,914
BTG LT 37.750
......................................... 38,841

Total,..... 3

Ol 382.648

THE LAKE ANGELINE MINE

Be]or']gs to the Pittsburgh and Take Angeline Company
The mine is one of the Ishpeming group, an is ]oeatleél )'
the south shore of Lake Angeline. The formation has he(;:
ilearl}z an east and west trend, and the dip is to the north
I‘h(? to?t wall of the mine is a decomposed jaspery sch'“t‘
which is underlaid by the diorite bluff that Jise; on lt? :
squth side, to 150 feet above the iake. The han i;w ﬁ
of the present workings is a hematitic schist, Tl‘ge diowact
part of the mine is near its eastern portion andbi.s IOOI}fzeut
below the. lake level. The lenses of ore pi7tch to the w:si

The entire workings embrace about 1,000 feet of the vein;
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which varies greatly in its width; the widest place in the
bottom, at present, being about 50 feet. Formerly the lake
shore was less than 100 feet fromn the mine pits, but now
with a large accumulation of waste material used as filling,
they have a splendid frontage of some 300 feet of dry land.
This soft hematite schist, is almost impervious to water, and
the result is that the lake water scarcely, if at all, finds
any access to the pits.

The mine is well managed, and, in a quiet way, produces
considerable ore.  The ore, a hard and soft hematite, is of a
zood quality, and, when properly assorted, averages well in
metallic iron; it is low in phosphorus, which property ren-
ders it desirable for the manufacture of Bessemer steel.
The officers of the company are: John Outhwaite, Presidents
L. K. Iolden, Secretary and Treasurer; A. Kidder, Gen-
eral Agent, and Capt. Harvey Diamond, Superintendent.
The mine shipments are as follows:

YEAR GROSS TONS.
L6 veeeeres et eeraesere s eeaeeeeennee aee e e e en 19,500
865 1 e eereees e e eerneasaan e e e esbeeete e hre ereeniennnees 20,151
1866 weverreesiennnns PO VRSP TURTRROTOR 24,073
TBOT ooeeveeeeerers eeeeesieaeieein reeeebbrere s et ae e enas 16,607
LB e eeessee e e eete et e e ae e e re e e et e e 26,651
1869 v e eeeeeeeeeeeeeeereestea e earaesre e er e e sae e s 39,694
TRTO vuveesrseeeeeeeenressens s eninsaeserseessaaesnbeesnaecsenasaannes 53,467
L7 T eeeeeeeee e eeeeeerereianeee e taenn e nn e e e e e 33,645
1872 oo e e e e erae e reenieeennaesres .... 35,221
LT ees e e eeeeeereeeeetseaeeeenn eressnrae aeeeinneeineeeeaans 43,933
T8T o eeeer veeeeeee eeetereietteen eeane e a et aa e ere s 30,499
LD e e eeeeeeese e s est s e s et raaeastee e e resan s 30,282
L8760 v onveeveesseeaen reseeaeseeseareesasnaneernareeee e e rn e 29,539
LT e ee e ee e e et e e ereras eaeearae et aae e e ag e ae e 19,113

TTOEAL e e e eareeenrveeanseeeeesseeneees e .. 445,375

From Lake Angeline mine, going south and around the
east end of the greenstone ridge, we reach, in less than a
mile, the

SALISBURY MINE,

Which is one of the mines belonging to and worked by the
ron Cliffs Company. It is a large open pit, 350 feet long
and about S0 feet deep. The lens, or body of ore, dips about
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60 degrees to the south, and has an average width ot 35 feet
The ore ix a very superior quality of soft hematite, .\ par-
tial analvsi= of thiz ore made for the company last June
afforded as tollows ;

Metallic iron...... ..
SIHCA v s .

This lhll(“\' could he cun\](lu‘ed an average, still w h(,n we
consider that it ix quite impossible to >dtct out the richer

ore from that which is fairly good, it shows that the ore is of

a very excellent quality.  Other analyses of this ore which I
have made go to verify this supposition,

The hanging wall is a greenstone and the foot wall
chloritic sehist.  The hoisting machinery consists of a steam
cylinder 16-inch diameter hy 80-inch stroke engine, and two
friction drums, and is well provided with pumping machin-
ery, &e.  Everything about the mine speaks well for: the
local management, and the caveful supervision of T. J. ITous-
ton, Esq.. General Manager of the Iron Cliffs Company.
The shipments have been as follows: !

YEAR. GROSS TONS,
1872....... P - 1
1873 oeiinaee. :
1874 ...
1875 s e
18?’)‘ ........... e e . R,

SAGI NAWV RANGE

SAGIN \\V MINI\Tw CO.

The mine is sitnated on the N. W. 1 of the N. E. % of
Section 19, T. 47, R. 27; besides this forty is embraced iom
others, cornering around the center of this section. This
property was first worked in October, 1871, by Messrs.
Maag, Lonstort & Mitchell, of Negaunee.  In the fall of
1572 the lessees sold ont to parties representing the Cleve-
tand Rolling Mill company, for a consideration of $300,000,
and very soon thereafter the Saginaw Mining company was
organized, which company lave continued active mining
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ever since.  The product ot the mine is hirought to the =ur-
face through four shafts sunk ou the layv of the vein. No.
1 =haft, the most westerly one, ix~ down 170 feet, and has an
inclination of 45 degrees to the north.  The average thickness
of the vein is about =ix feet.  No work hias heen done on
the west side of this shatt, but on the east side a \'*()1)0 20
feet Ligh has heen driven 20 feet east.  In No. 2 shaft, 400

feet east of No. 1, a depth of 360 feet, on the lav\* ot the
vein, has been reached. To the west of the shaft they
stoped out 150 feet, when a crossing of vock limited the
working, and the same proved to be the case on the east

side atter they had stoped out 160 feet.  These crossings
have a lateral pitch to the west of 36 degrees.  The bed of

ore varies in thickness from 5 to 30 feet.  No. 3 shaft is

located 300 feet east from No. 2, and is down 325 feet. The
dip of the vein is 45 degrees, and its thickness is from 6 to
20 feet. The vein was very irregular down to the first level.

To this level they stoped out at cither side one hundred feet,
when they struck a crossing of rock. Irom this point the
crossings rapidly approached each other, until at 325 feet
they came together. ~ No. 4 shatt, the most easterly one

is 250 feet from No. 3. The thickness of the vein here
raries from 15 to 25 feet.  On the west side of the shaft,
down to the first level —100 feet trom the surface—has been
stoped out 100 feet, while to the east the workings extend
some 30 feet to the boundary line between this company
and Section 19 mine.  Twenty-five feet below this level a
crossing of rock came in from the Section 19 side, while on
the west side of the shaft the crossing pitched wespward;
this gradually carried the entire deposit of No. 4 in that
direction. The inclination of' the east and west side being
nearly the same, the length of the bed—180 teet—was,
therefore, very uniform for 255 feet down to the bottom of
the present workings.  The thickness of the vein in this
shaft is from 15 to 25 feet. Taking a general view of the
field just gone over, we find that the length of thie mine is
1030 feet east and west, and that the deepest workings are
360 feet on the lay. In No. 1 shaft but little has been
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. 3 \
fioxle, partially owing to the character of the ore and to a
laroe 1 - ® A N o :
arge influx of water. In No. 2 mine shaft the workines
25

are 310 feet in length. Between Nos. 1and 2 is a block of

unexplored ground 130 feet ;
o tlpIonIe(. ground 130 feet in length, while down to the
1S - i3 S
st e[\et, bet\x‘e;zn Nos. 2and 8, the crossing is only 40 feet
3 but as either end of N ing i
5 E er end of No. 8 work i
‘ : . orking inelines towards
o , er . g Inclines towards
: ‘tothex, dthe crossing widens until, at the bottom of No
8, 1t extends S8 and ly joi '
g s across and nearly joing the erossine 1
No.3and 4. Itisy remarkable f; I Tensth ot
. . smarkable fact that ti ’
deposits of Nos. 3 and 4 should be so “IJe Ile“gth e
) S0 nearly the ss
dopost 08 3w ¥ same, the
ier 200 feet, and the latter 180 feet. This howéver
: ) ) 4215, s
fOI]t]Hlleb down only to the first level, when No. 3 begins
:lo I]dllO‘W, as we have already seen. The lens strncturz f
t l . . . y . ’ ()
! fole ‘oed 18 quite apparent in No. 3 shaft, and it will De
inter y :
; ]exesFlllg to know where the upper end of the next lens
%e S‘Y is located, as its relative position will turnish, to :
rtair oY i ' Hows
- llbextent, a key to the location of the other unknown
len ath; for i
.Uses eneath; for, I believe that al] the present workings
wi " or : i i ) !
, sooner or ]atel, terminate as in No. 3: but, with tlh
it o e ' . 3 , with the
S peramount of prospective work, the annual product of
X .
atei mltn:j need not be materially lessened for want of ore
ea ¢ rear he
u St lor many years to come. Tlhe hanging wall of the
e ]l: 3Q g o '
; s a Jd;}pexy quartz conglomerate, and the toot wall
roper is a banded j: ' A
asper, with usual] i
; 8 a thin Jayer of
pro ‘ , : ¥y ayer of
} cose rock between it and the ore.  One trouble they
1ave to contend with i 'Y
1 is the large ¢ ’
raised, which constitutes in tl i et vopy pr o be
' stitut 1elr case a very i
- . Litutes 1 iportant
_;)sem in the cost of minine. The ore drills hard }but('

y a - - Y' - . ’ J ’ 111
stllr.lg owing to the jointed structure of the fk)l'llx‘ttio;l
wyel- . T ~ . . . ) o
l 'y 1t1tle b;och-hohng 18 required, and were it not for the

anusual amount «f wat '
( ater, the cost of ¢l
te ore would b
nerl‘l) T aQ T oaQ v ' o 1 e
nes II]') as low as at any other mine in the distriet. The ore
is a ar rari i ' V
specular. bat varies greatly in texture and sty
el of g bt ve £ ; re and structure
ol Is from a fine steely to coarsely granular, while
s0te o aty v i i ( :
e Jd 1: S}]dt'). No. 1 shatt is a mixed, slaty ore : in
“Y08. 2 and 4 the ore is g slat ' :
8 a slate and granular - i ’
os. 2 g r; while No. 3
. ‘ : ‘ ’ o ) .0
has furnished only granular ore.  The grannlar vapier |
g granular variety has

‘dlSSQ]“U € hl i3 Jh 1T W hltlb l L8 1 im re x&()l““ €
a d O Z( 4 h SPo (0] ! y J 1 'L y

a silicate of alumina.
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These spots are probably decomposed

The alumina is a very necessary con-

bunches of felsite.
stituent of furnace cinder, and ores containing it are usu-
The ore is

ally preferred by manufacturers of pig iron.
well mined in every respect, and the condition of the mine
reflects much credit on the able management of its super-
intendent, Capt. Samunel Mitchell. Considerable attention
is given to handling of the ore, in order to reduce the cost
to a minimum, and it would seem that this point has nearly
been attained. During the shipping season the ore is
handled only once, and in the winter is stocked, without the
aid of horses or carts, near the side tracks, where it may be
loaded directly into the cars in the spring. Branch tracks
from the two competing railways of this district afford them
excellent shipping facilities. The mine shipments have

been as follows:
GROSS TONS.

YEAR.

18,508
37,138
45,452
52,006

254,227
A. B. Stone, President,

The officers of the company are:
(leveland, Ohio; A. G. Stone, Secretary and Treasurer,

Cleveland, Ohio; Capt. Samuel Mitchell, Agent and Super-

intendent.

THE ALBION MINE .

Was opened by the Messrs. St. Clair Brothers in 1871
The property is contiguous to the Saginaw mine—adjoining
it on the west. 1t was worked by the above parties under a
lease from Messrs. K. Breitung and S. L. Smith, and consid-
erable work was done; but the results were not altogether
satisfactory, and after two years of unsuccesstul operations
the lessees abandoned the mine and gave up the lease. The
total shipments of the mine were 1,168 tons of spécular ore,

Immediately west of the Albion mine, and located on the
N. W. L of the N. W. L of Section 19, T. 47, R. 27, is the
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GOODRICH MINE,

Which is owned by Capt. Goodrich, of Chicage. The
formation is very irregnlar, and the results, thus far, have
not been, financially, satistactory. The shipments trom the
nine are as follows:

GROSS TONS.

FO 3.048

Total, o 8,527
THE SECTION 19 MINE
Adjoins the Saginaw mine on the east, and is situated in
the N. E. L of the N. E. 1 of Sec. 19, T. 47, R. 27. It is
owned and operated by the Lake Superior Iron Company.
The first ore was mined in Nov., 1871.  The tarmation, as
in the Saginaw, has a strike of east and west, and a variable
dip to the north. No. 1 shaft is located near their west
boundary line. This shaft has an inclination of 45 degrees,
and was sunk 100 feet on the lay, when the crossing of rock,
already alluded to in the Saginaw mine, cut out the ore al-
together.  No. 2 shaft is 480 feet east from No. 1 ; the work-
ings are down 200 feet, and they have stoped out 180 feet to
the west and 250 feet to the east. The average dip of the
vein is 49 degrees; its thickness on the west side is 10 feet,
and on the east it averages about 16 feet thick. The hang-
ing wall is a jaspery quartz conglomerate, and the foot wall
proper is a banded jasper. Everything about the mine is in
fine working order, and the mine itself is in good condition.
Capt. P. T. Tracy, until lately superintendent, had juss
cause to feel proud of his mine. The ore is chiefly a gran-
nlar variety. It is rich in iron and contains quite a percent-
age of alumina, as may be seen from the sott, whitish, greasy
feeling mineral disseminated through it. They are now
sinking to another level, and they expect soon to have some
fine stopes on either side of No. 2 shaft. The mine is quite
dry, and is, no doubt, partially drained by the Saginaw
mine. The mine shipments, in part, will be found under
the Lake Superior mine.
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THE NEW ENGLAND.

Is the next mine to the east, and is situated in the E. %
of the N. W. L of Sec. 20, T. 47, R. 27. This property was
formerly mainly owned by Capt. E. B. Ward, of Detroit,
and was opened in 1866. II. G. Williams operated.the
mine for a long time under a contract. The ore is chiefly
a soft hematite, though a narrow bed of good specular ore
was mined for several years; but it did not prove suffi-
clently remunerative, and was finally given up. :fhe h(em-
atite ore deposit is considered to be in formation XII. The
mine has now come into the possession of the Lake Superior
Iron Company. The shipments from the mine have been

as follows:
GROSS TONS.

00 e, 3,150
LRBT oo, 9,075
TRBS. oo, 8957
LB 14,148
L8T0- oot s 24,871
8T Lo, 33,359
18T, 17.465
18T 181

61 7 110,506

Adjoining the New England Mine, on the east, is the

LOWTHIAN MINE.

It is owned and operated by the Lake Superior Iron
Company. The mine consicts of a large open p'it, about
250 feet long by 125 feet wide. The formation d!lps al)ou‘t
30 degrees to the north, The ore is a good quality of soft
hematite. A single skip road brings up the produect of the
mine, and the ore, during the shipping season, is dumped
into ,pockets and from thence passes into the cars. The
appointments, for a small mine, are very completye, and
conveniently arranged. The total shipments are 9,265 gross
tons.

THE WINTHROP MINE
Is situated about one-half mile east of the Lowthian mine-
The mining property embraces the southwest quarter of
section 21. T. 47, R. 27. It was owned by Messrs. A. B,
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Meeker, A. G. Clark, and H. J. Colweli. In 1870 it was
opened by Messrs. Richardson and Wood, The property,
last August, 1877 was leased by Messrs. II. J. Colwell and
the St. Clair brothers, and is now known as the Winthrop
Hematite Company.

The mine at present (January, 1878,) is a large open pit,
about 300 feet long by 200 feet wide on the surface. and 150
feet deep. The bed of ore is, probably, in formation XII.
and dips about 60 degrees to the north. The apparent
thickness of the vein, at the bottom, is not far from 40 feet.
The hoisting machinery answers very well the present
requirements. A double skip road is so arranged that when
the loaded car is drawn up the weight of the car itselt is
counter balanced by the empty one going down.

The ore, when well selected, is an excellent quality ot
soft hematite, and at oue time was & favorite among fur-
nacemen. The percentage of iron was above 60 per cent.,
and the phosphorus was very low, and it is hoped that its
present lessees will, by careful selection, win back its old
friends. It is highly probable that specular ore will be
found to the north of this, in formation XIII., immediately
overlying XII. DBranch lines from the two competing rail-
roads furnish them with good shipping facilities. The ship-
meunts from the mine have been as follows:

YEAR. GROSS TONS.
TRT0 st e ee et et e et ee e e e e e e e 3,469
I8T Lttt et et e e et e e enaee 7,319
872ttt et ee e 14,289
L8TB vt eueeeeeerseeeeenes eereeaeee e st eeeeeenan e e e eenee 31,150
TRT ettt eee e 8,248
T8T 5ttt ee et e e e ettt s %622
T8TB ettt eeeeeete e e eeaeeee e e e et e 27,236
L8TT et ettt e s 12.549

TOLAL, e+t teeeeeeeree e et eee e et e e 112,832

Adjoining the Winthrop, on the east, is the
SHENANGO MINE,
Which is really only a continuation of the former mine,
and to a stranger the two would appear as one mine, as
they both form a large open pit. The land on which the
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mineislocated is owned by the Pittsburgh & Lake Angeline
Company. The Shenango Iron Company was organized
in September, 1872, with a capital stock of 8500,000. The
officers are: C. Donkersley, President, Marquette; Geo.
C. Reis, New Castle, Pa., Vice-President; . D. Smith,
Appleton, Wis,, Secretary and Treasurer. The first ore
was mined on a contract by Messrs. Orthey & Hurd. At
present, 1877, it is worked by Messrs. Mitchell & Stone,
and is known as the Mitchell Iron Co. The shipments are
as follows:

YEAR. GROSS TONS.
TR T ettt e e e 197
Y T PSPPSR &,H52
TR T G ettt v ettt et et e e e e 7,699
S T PP Ut 5,596
| Y AT PPN 3,897

172 PSPPI 25,941

THE HOWELL-HOPPOCK
Is located about one-half a mile south of the Shenango.
But little work has been done here, and the ore is hardly

up to the standard ; the shipments are: ‘

TEAR. GROSS TONS.

LRTB et e e et et e e e e e e e e e e e ree et nnnnn 1,240

S T P 966
TOALy e eeveeeeeeeeeeeeeeeereeeneeensasnsaeessneaneeenneea 2,206

THE FOSTER MINE

Belongs to the Iron Clifts company, and is one of the old-
est sott hematite mines ot the district. It is located about
three miles south of Ishpeming on the southwest quarter of
section 23, T. 47, R. 27. The mine was opened during
the spring of 1865, and worked with considerable foree until
sometime in the season of 1873, when the production grad-
ually decreased, as may be seen by reference to the annual
shipments.

The ore occurs in lens-shaped masses or pockets, having
for its hanging wall a greenstone, and for its foot wall «
ialcose schist. The workings, or open pits. aggregate about
500 feet in length, and the deepest of them are T0 feet.
1he average width of the vein is 15 feet.



~i
[N

IRON MINES.

The shipments from the mine are as follows:

YEAR. GROSS TOXNS,
1868 and previous...c....vvvvenens o s 6,000
I8BY .t e 14.540
T80 i e 25,458
LR O PPN e e 18,532
L8720ty i s e 18.684
L83 ettt et e e e e e 18,107
LT e 4,719
S TP 847
1876 i, o, ceraraiianes 125

1 ] 72 S OO 100,012

The other mines owned and operated by the Iron Cliffs
company are the Excelsior, Miller, Rowland, Gilmore, and
Section 18 mines. Their shipments in gross tons are:

YEAR. EXCELRIOR. | ROWLAND. MILLER, GILMORE. | SECTION 18.
1872 55 [ T RO,
1878 | .eeeaioln 2,003 3,612
1874 1.014 379 1,144
1875 3,029 B68 | veeiiiienn
1876 2,688 L 2 N
N A 196 L e
Total.... 7,486 2,998 4,756 162 1,405

The Pioneer opening, at the Jackson mine, is worked by
the Iron Cliffs Company but as this ore is included in the
Jackson mine shipments, we will not give it Lere.

NEGAUNEE HEMATITE MINES.

Just south of Negauree, only a few minutes, walk, is a
range of hills having nearly an east and west trend; on their
north slope, tacing the town, may be seen several small open-
ings of the differcnt mining Companies organized within
the past ten years. Some of these openings are mere test
pits—the mine existing only in name. The Mc¢Comber,
Rolling mill, and New York Hematite (formerly Grand
Central) mines are among the largest of their class of any
in the district. The ores are the soft hematite and limonites,
and are, when properly selected, of a good quality, averaging
well in metallic iron, and exceptionally low in phosphorus,
4 desideratum now songht for by the Bessemer Steel makers.
Jome of them are rich in manganese, sufliciently so for the
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manufacture of Spiegel iron which, in quality, fully equals,
if not excels, the foreign article, because of its low percentage
in phosphorus; at least it surpasses anything yet produced
in our own country. To describe all of these mines would
only be a repetition; we will therefore select some one of
thew:

THE McCOMBER MINE

Was first opened by Wm. C. McComber, in 1870. In
1872, the leasehold from James P. Pendill, Esq., the owner
«of the land, was sold to the McComber Iron Company, which
was organized August 14th, 1872; Capital stock 500,000, in
20,000 shares. The officers are S. L. Mather, Cleveiand,
Ohio, President and Treasurer; Fred A. Morse, of same
city, Secretary; Jay C. Morse, Marquette, General Agent,
and Capt. D. H. Bacon, Superintendent.

The mine workings are located on the N. W. 1 of the
N. W. £ of See. 7, T. 47, RR., 26, and at present are limited
to five large open pits, though it is their intention to begin,
as soon as practicable, regular under ground mining.

The formation is very irregular and the strata much fold-
ed, as may be seen from the sectional sketch of the west end
of No. 1 pit. The ore *“én sitw’ has the same banded struc.
ture as the jasper which it frequently resembles, and it
sometimes passes very gradually into this rock. The stra-
tum from which the ore is wrought is No. X. of the Huron-
ian series; hence, the banded jaspery structure is not sur-
prising. It is more than probable that the hematite de-
posits along this entire range were, originally, hard, highly
silicious and more or less felsitic beds of jasper, that have
been acted upon by thermal alkaline waters, which have dis.
solved out the silica and left the alkaline bases oxides of iron
manganese, lime, magnesia and alumina, behind. By this
operation the percentage of iron oxide would be increased.
Some of the beds of jasper, no doubt, were largely feld.-
spathic, as is evident from small bunches and specks of 4
soft, whitish, greasy feeling mineral kaolinite disseminated
through the ore.®

“*3ce sketch opposite of page, 24 which was made since the above was written.
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The mine has produced many very interesting minerals,
le?};nagxligzdg?l;?:::; rz:e(;a‘:jb{));:‘uf of m(‘;mggnese 3 pl-jyrolllms?te,

) ( g ; baryta, and some pseudomorphs
of hematite after pyrite. These latter possess more interest
to the mineralogist than to the miner. These crystal cubes
are very hard, and, outwardly, resemble a stained cerystal of
iron pyrites. The facets have often a bright metallic Inster
and are finely striated after the pentagonal form, so charac.
teristic of the pyrite. The powder is of a deep red color,
‘(?nd in none of them have I been able to discover, on a fresh
fracture, any of the unaltered pyrite. Though these pseudo-
morphs may have but little interest to the miner, still
they .;de another fact to strengthen the theory of thermal
alkaline water, as the agent which has transierred the
worthless jasper into a merchantable iron ore. What is
surprising is the low percentage of silica contained in these
ores. An average sample collected by myselt from No. 1
pit, in March, 1877, afforded, on carefuluanalvsis the fol-
lowing result : S

Oxide of Tron...coeveniveieaens venneen. 7
Oxide of Manganese ................. ]‘A’l'zﬁg
ALRIIDA v eerre teeteeteeeie e eeeeseee e eeeoseoe oo 5'280
Phosphoric Acid...cocoviiviniiiinn. vens Lol eeeeeneeaennen, .0”3
SUIDIULIC At cevorooroeeneserarsssssrsessesmseoneien, 073
SHCA «evveeremereaeesseenserts e tesaes e e e 2030
Water Combined.......e.eseevereeeeeoseerooeseoosoo 5.320
Undetermined.....v..veerereeresesueseeseessoesrnns oo 1.604
100.000
Metallic Iron..c.oooiiiiiininieriniinnin.n, 93
Metallic MANGANESC...vvvevserer ereeeesseesseessoeriri s %3 88
PROSPROTUS e et evete e es e ees s 034
SUIPIUL e+ 2ot eeoeeeea ooesnsssn s .021

.An average of several analyses taken from the different
pits, gave:
Metallic fron.....ociviiniiiiiiiniininen. . 60.33

\ . .
The greater portion of the manganese ore oceurs in pock-
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ets, which in some instances are 25 feet across, and are very
rich in this desirable ingredient. This, with the very small
percentage of silica and .phosphorous, and the appreciable
amount of alumina. renders it one of the very best of ores
for the manufacture of spiegel ironjin fact, as has been
already noted, it is ahead of" anything of the kind yet dis-
covered in the United States, and fully equal to the best of
foreign manganiferous ores. The other ores, less mangan-
iferous, in this mine, are fairly low in phosphorous and silica,
average well in metallic iron, and contain quite a per-
centage of alumina.

When we consider the wavy strueture of this range, it
seems highly probable that there must be other parallel
belts of this ore to the north of the present workings of
the McComber mine. Whether the silica has been suffi-
ciently dissolved out to render them good merchantable
ores, is a question that can only be determined by actual
exploration.

During the past season 1877, the company have replaced
the machinery that was damaged by fire with a very complete
plant, from the Iron Bay Foundry of Marquette. The mine,
though a small one, has all the conveniences of the larger
ones.

Late in the season of, 1877, justat the close of navigation,
Messrs. J. C. Morse and Col. Jas. Pickands, stockholders of
the mine, determined to demonstrate the adaptability of
the ores to the manufacture of spiegel iron.  An excellent
opportunity offered itself in the Munising Furnace, which
was then being “blown out” for repairs, &c. Availing
themselves of this they hastily sent, on a tug boat, some 50
tons of ore from the McComber mine. Ouly a part of this
was of their best quality, as no time could now be lost in
selecting. Fluxing the furnace properly for this process,
the first run was a spotted, or a partially spiegelized iron;
hut the next cast gave a beautiful spiegel pig iron. The
crystal facets of the spiegel were an inch ore more across;
in fact the result was even more flattering than we had
hoped for, considering the quality of the ore treated. A
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partial analysis made by myself of:th> pig iron afforded the

following:

Trom.. o 85.490
Mapganese......oooies it 10.600
Sulphur. oo + 028
PROSPHOTUS . «vvvv e e 120
SO v e 6&1
Carbon &Covviiiiiiiins i 3.081
) 100.000
The annual shipments from this mine have been as tollows:
YEAR. GROSS TONS.
1870 4,866
I8TT e 15,942
L8720ttt T 25.030
L1878 et et ere st evee e ee 37,332
I874 ettt e T 2,642
1875t e e 10,357
IBT6 e e 17,282

LB e e 19,69
Total, .o e 134,142

Adjoining the McComber on the east is the
NEGAUNEE MINE,

It was worked in 1871 and 1872 and then laid idle until
the present year. The oreisa maganiferous soft hematite,
and very similar to that of the MeComber mine, The ship-
ments have been as follows:

YEéR . GROSS TOXS.,
I8TT. ittt e 4,787
872, e 9.154

TOtal, i 13,941

Immediately north of the Negaunee mine is the

GRAND CENTRAL IRON COMPANY’S MINE.

It was first worked in 1870 under a sub-lease from Hon.
Ed. Breitung, by 8. S. Burt and J. S. Waterman. In 1874,
owing to the stress of hard times, following the panie of ’73,/
they forfeited their lease, and in 1875 it was avain sub-

. =) )
leased to M. T. Gaftney, Exq., Negaunee. The ore, when
properly selected, is a fine quality of “soft hematite” and
brown iron ore. The following are the shipments:

}E:AR. GROSS TONS,
L8T0 ot 1,809
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LR S 2,921
L U 9,925
R s R SRR 6,629
B T T 750
R 3 T 456
S N 3.307

10 72 25,797

THE ROLLING MILL MINK

Adjoins the Negaunee property on the sonth. Work wasx
first begun at the Rolling Mill mine late in the season of 1871.
The mine is very conveniently located, both for mining and
for the transportation of the ore.  The deposit has the form
of an immense horse shoe, the walls on either side inclining
towards the other at a high angle. A fault and throw diag-
onally aeross the two arms of the horse shoe appears to have
slightly complicated the structure. The oreis of an excellent
quality of soft hematite and brown iron ore, and when care-
fully assorted is as good as any ore of this class which ix
mined in the distriet, but unlike the MeComber or the
Negaunee mine ores, it contains but very little mangauese,
W. W. Wheaton, Iisq., is the General Manager, and Captain
James DBale is the superintendent. The shipments from the
mine have been as follows:

YEAR, GROSS TONS.
I8 1. ettt et e et 236
18721ttt e e e 6,772
878 et ettt e et ee e e 13,112
I8T4 cueiiit eeeiieee et e e 14,796
I8T8 teteee e ee et es e et et 38,638
I876 vt eeeteeeaee e e cee e e 50,997
L877 ettt rere e et e et e 38,901

Total, ... e s ...158,452

Only a few steps to the south are the workings of the
HIMROD HEMATITE COMPANY.

This company was organized Nov. 27, 1872, Capital
stock 500,000, in 20,000 shares.  After shipping 5,065 tons
of ore in 1873, the company ceased mining operations, and
have not resumed. The ore is similar to that of the adja-
cent Rolling Mill mine, but does not average as well in quality.
Adjoining the Rolling Mill mine on the east are the mine
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workings of the Green Bay Iron Company.  The following
comprise their total shipments:

YEZ:&R. GROSS TONS,
1872 e, 7,638
e e e e iy

L83 e .« 1,949

Contiguous to the Green Bay Iron Company on the east,
is the '
ALLEN MINE,

Which has made the following shipments:
YEAR. GROSS TONS,

9,847

This embraces, I believe, all the iron mines of the l\'eg"au-
nee range—excepting the South Jackson—which have made
any shipments ot ore.

About one mile north and west of Negaunee is the Teal
Lake range. The Bessemer, Cambria and Cleveland Ilema-
tite mines belong to this range.

THE BESSEMER TRON COMPANY.

'This company was organized in Iebruary, 1876. The
mine property comprises 70 acres of land located in the S.
E. 1 of section 35, town 48, range twenty seven, and is
worked under a lease from the Teal Lake Iron Company.
[tisa }ittle more than a mile from Negaunee, and is situat-
ed on the south shore of Teal Lake. A branch from the (..
& N W, Ry, to the mine affords them excellent shipping
tacility. The first ore was mined in July, 1876, and shippe(d
to Cleveland. In the present workings (Dec. 1877) they
have attained a depth of 54 feet helow the surface. The mine
is very much like many of our other soft hematite ones, con-
sisting of a large open pit, the steepness of whose sides de-
pends on the stability of the wall rock. The vein is some
60 feet thick, with an occasional horse of rock interstratified
with the ore.  The formation has a strike of nearly east and
west, and dips about 43 degrees to the south. This belt prob-

IRON MINES. 79

ably belongs to No. X. of the iron series. The ore is a very
good quality of soft hematite, and some portions of it ccn-
tain quite a percentage of kaolinite—a silicate of alumina.
An average sample collected from different portions of the
pit, in July, 1876, afforded on partial analysis:

Oxide of Trom...ociiiiiiiiiiiiciiiiiiin i
Phosphoric Acid...o.veiiiniiiiiiniii . .

SUIPRUL e e e
1 ST T OO N

Metallic Trom...o.iviiiiiiiiiiiii i
Phosphorus
The officers of the company are Charles M. Wheeler,

- Marquette, President; Jas. 1L King, Painesville, O., Treas-

urer; G. Jones, Negaunee, Secretary; C. M. Wheeler, Agent.

The shipments are as follows:
YEAR. GROSS TUNS.

CAMBRIA IRON COMPANY.

This property lies immediately east of the DBessemer, and
was leased from the Teal Lake Tron Company early in 1576,
The mine is on the same belt as the Bessemer, and the bed
hias about the same strike, but the dip ot the formation is a
few degrees less. Just at present—Dec., 1877,—they are
contending with some large horses or lenses of rock, but
this is a phase of all our soft hematite iron mines, though in
some more common than in others.  They are now sinking
on the dip of the vein and intend to go through a heading
of rock, expecting to meet another lens of ore further down
whicly, from the past experience in other mines of the dis-
trict, is quite reasonable. The hard and soft hematite ores
occur in this mine and, when well selected, are of an excel-
lent quality. The shipments are as follows:

YEAR. GROSS TONS.
I876 teveteeteeeeeeerereeievreeseire s enraans e ——— 6,329
18T et eeeee e eeeee v e e e 10,082

TTOtAL v e+ et e e e eee e e e ae s eeaeaae e 16,411
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CASCADE RANGE.

In this distriect—some four miles south of N egannee—
great activity prevailed during the years of 1870 to 1873
Preparations were begnn on an extensive scale to meet the
requirements of an expectant large business.  Commodious
frame buildings were built and a branch railway construet-
ed to connect with the Chicago & Northwestern Railway;
and. in fact, everything was done that seemed to be neces.
sary to carry on such business.

The deposit of iron ore appeared to be, practically, inex-
haustible, and the quality was unquestioned: the locations
of the mines were exceedingly favorable, and nothing
seemed wanting to the fulfillment of their brightest an-
ticipations,

The panic of 1873 came, and with it a lack of demand
tor the ores which the majority of the mines on this range
turnished.

The Palmer mine, or “west end Cascade” and, possibly,
the Pittsburgh and Lake Superior mine of this range, are
the only mines which are enabled to furnish the quality of
iron ore demanded by furnacemen. The showing of ove, at
the former of these two locations, is certainly very good,
both as to quality and quantity. The bed of ore in the
larger pit of the workings, dips about 53 degrees to the
northwest, and the strike is southwesterly. This pit is about
230 feet long and 115 feet down, on the lay of the vein;
near the center of the working, the vein hranches—one por-
tion to the northwesterly and the other one to the northerly.
Turning southeast and passing over a few steps to another
pit, we find the strike of the vein to be nearly north and
south and the dip about 60 degrees to easterly; this pit is
about 150 feet long, and is deeper than the first one we ox.
amined.  The ore bed varies from 6 to 80 feet in thickness,
and in the first pit, just deseribed, are some very fine stope.é
of ore, which is a specular slate and granular specular, and is

of agood quality. The capacity of the mine itself is someo.
what greater than that of its present equipment; put in
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proper shape, the mine could produce,as it now appears, at
least 40,000 tons annually.  The other mines, leased and
opened by the Cascade Company on this range, are the
Emma and the Bagaley; but these latter have not been work-
ed since 1874, Themine is at present under the able man-
agement of Joseph Kirkpatrick, Esq., who gives it his per-
sonal attention.
. : o S
The total shipments of the Palmer, Bagaley and Emia
mines are as follows:
YEAR. GROSS TONS,
4,171
39,499

TOtAl, cvveeer eereeeereeeeeeianeeeereeeeeetaeeaiaeeaans 140,581
THE PITTSBURGH AND LAKE SUPERIOR,

Already mentioned in connection with the Palmer, ad-
joins that mine; the ore, a specular slate variety, is of'a good
quality, but requires unremitting care to separate it from
the specular schists occurring with it. Operations were
suspended therc until the fall of 1877, when mining was
again resumed by Messrs. Bacon and Morse, of Negaunee,

The shipments are as follows:
YEA R.

GROSS TONS.

4 0] 7 24,020

The other mines on the Cascade range, that have been open-
ed but are now lying idle—owing chiefly to the quality of
their ores—are the Carr, Gribben and Home. They will
probably remain in their present condition so long as the
high standard of Lake Superior iron ore 1s held where it

now is. The respective shipments of these mines, are as
follows:

CARR
YEAR. GROSS TONS.
1873 . ....... et e e raaaan e eeaaen 1,432




82 IRON MINES.

LS 7T4 1ttt 948
TOLALy 1t evvr aereureee ettt e e et e e e e st e eeeeeeeanns 2.3%0

GRIBBEN MINE,
I8TB ittt ettt e — 3,599
hOME MINE,

8T8 ettt ettt 1,001

TR et tacree ettt ettt e 2,139
TOLALy v e v e e ettt e et ee s e, 3,230

WASHINGTON IRON COMPANY.

This company was organized in July, 1864, with a capital
stock of' $500,000, in 20,000 shares. The corporators were
Hon. Edward Breitung, I. B. B .Case, Esq., Samuel P. Ely
Esq., Joseph 8. Fay and Edwin Parsons. The company
own 1,000 acres of land. located in the northeast part of T.
47, R. 29, and the mine is just south of the M. II. & O. R.
R. The improvements made by the company are quite
extensive, but changes met in the formation of the ore beds,
not always possible to anticipate, rendered some ot these
expenses of little value; hence the lack of dividends, the
financial embarrassment and the temporary suspension of
of mining. The different openings and their respective
positions, are faithfully represented on a map of this mine
published with the geological report of Michigan, for 1872-3,
The first ore was shipped in 1865, and in 1876 the mise was
leased by Messrs. Maas, Lonstorf and Mitchell, of Negau-
nee, who, for certain reasons, have taken the name of,

THE HUMBOLDT IRON Co.

The present parties have done and are doing considerable
work in the way of explorations which have amply repaid
them. West of the main engine house, about 25 feet, they have
sunk what is called the No. 2 shaft. The first hundred feet
of the shaft is vertical, then it makes an angle of 43 degrees
to the north, and continues on this piteh for 100 feet farther
A drift was then driven 20 feet to the north, where they
“strnek” a fine bed of ore some 25 feet thick. This bed has
nearly an east and west trend, and its dip, on the lower level
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is very high to the north. On the east side of the shaft
the ore is a rich magnetic variety, fine to coarse grained in
texture, and quite free from rock; a fine stope has been
driven to the eastward on this ore, for nearly 100 feet; aad
it is proposed to continue in this direction, under the old
workings of the former company, leaving a good roof so as
to be entirely independent of any possible insecurity of the
old mine. At the eastern end, however, will be built a
skip road to do away with the otherwise too long tramming.
On the west side of No. 2 shaft comes in a fine deposit of
specular slate ore, resembling very much, that of the Repub-
lic mine; it is quite friable, and has a dull, leaden sound
when strnek. It will be seen that the shaft happened to
come very near what appears to be the junction of two
lenses of ore, the one specular, and the other maguetic
This is a common phenomenon in some of our magnetie
mines. The prospect for ore, from present indications,
{Dec. 1877) is certainly very flattering. An average sample
of these ores, consisting of a large number of small pieces,
taken by myself, from different parts of the stopes at the
bottom of the shaft and from the stock piles, for partial
analysis, afforded respectively as tollows:

Magnetic ore all kinds, metallic iron.........ocvviveiniiieninnnn. 68.30
SIHCR v tva v st s chier i e 3.02
Specular slate ore, metallic IroN..ocvvvviivivi i, 65.14
SIHCAL vt e e 3.33

The ore is well adapted to foundry purposes, but contains
rather too much phosphorus to be smelted by itself, for the
manufacture of Bessemer pig. The company are now con-
structing a railroad switeh to connect with the branch of
the M. H. & O. R. R. to the Edwards mine. At the
upper end of the switeh they are building ore pockets and
docks, whiel, when completed, will he very convenient, and

will materially lessen the cost of handling the ore,—a consid-

eration too frequently overlooked in mining districts. The
old Washington or Iranklin mine, now known as the west
Humboldt mine, is included in the same lease and forms
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apart of the Humboldt mine. It is located just west and south
% the Edwards mine, and at present promises very f;u'r]v

1e vein or bed of ore has a dip of 65 deorees e nortl-
ward, and a strike of nearly éast and ;lee\ib E;flh:vgl(*i:;
from 10 to 12 feet in thickness. The min,e is now do?vg
about 100 feet, on the dip of the vein, and at the bottom
they have developed about 200 feet on the strike. The
ore occurs in lenses, and is interstratified with lens shaped
horses of rock; an average sample fromn the mine and stock
piles, aftorded,

Metallic iron 67,51

SHHCRL v, 3,94

S - e 3,94

' mine, under the present management, eannot fail to
resmne its former position among the first class mnines of the
district. The shipments from this mine have heen as fol-
lows:
YEAR.

* GROSS TONS.

Total........ e e e a e e 402,343
EDWARDS MINE.

Th?s property, lying contiguous to that of the Humboldt
was first operated under lease from J. W. Edwards by thé
;Plttsburgh & Lake Angeline company. Work Wa:s i)egun
1865, and the first ore was shipped during the following
season. This company operated the mine successfully under
the able management of A. Kidder, Esq., until 1873 ,When
owing to the stress of hard times, they surrenderec’l ’cheilz
lease—Mr. Edwards purchasing of them the mine machinery.
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The quality of the ore up to this date gave entire satisfac-
tion. The mine, trom its verv beginning, was worked as an
nnderground one, the only instance of the kind in our iron
district.  Judge Edwards immediately made arrangements
to continne mining, but before he had fairly commenced the
engine house was unfortunately consumed by fire—ruining
the machinery. e then purchased the Kloman mine
machinery, and within less than two months had it in ope-
ration at his mine. Soon after this Mr. Xdwards sold the
mine to W. W. Wheaton Esq., who then took possession
and assumed the general management. Mr. Wheaton,
with his indomitable energy, desiring to realize early from
the mine, and wishing also to use a portion of the product
as a mixture in the Rolling Mill furnace at Marquette, of
which he had charge, began mining on the stopes of ore
left by his predecessors, and thereby failed to do sufficient
prospective work. The result is thas the mine to day, to
one not acquainted with our iron ore deposits, appears
nearly worked out, which may, in a measure, be true of the
lenses of ore in sight. At the west end of the mine is 4
narrow bed of very fine specular ore which is, possidly, the
point of a lens, and way widen out into a large deposit or
lens of good ore. In the east end of the mine the present
outlook is no better; still, I ecannot attribute this unpleasant
aspect to the mine itself, for there is no question, in my
own mind, but what good magnetic ore is near at hand and
only needs the requisite amount of labor and time to develop
it.  The beds of ore in this mine, since the very commence-
ment, have been found to occur in lenticalar shaped masses,
or, as Mr. C. H. Hall so aptly expresses it, “it has a pump-
kin seed structure, the one overlapping the other;” and the
longer axis of the seed, instead of being horizontal, is nearly
always melined, and usually at a high angle, so that in con-
sidering the position of these lenses we should mention the
dip of the formation, its strike and the pitch of the lens
for this latter is an important fact to the miner. The deep-
est part ot the mine is nearly 400 feet down. measured on
the dip of the formation, which is 50 degrees to the north,
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The extreme limits of the workings, on the east and wegt
ends, are 560 feet apart.  All the ore in the mine is bronght
to the surface over two skip roads, and is chiefly magnetiec,
with some fine quality of specular slate. The mine ship-
ments are as follows:

YEAR. GROSS TONS.
BRGSO 2,848
FOOT v LT e 4,928
Lo LT s 17,360
1809 LT 21,450
IOV e T 24,232
BT LT e 26,437
1872 coriiniiottTT 26,026
IS LT e 39,281
TATA e 2,849
TEE DL 12,804
LSTO L 19,420
INTT.coter L 10,591

Totaloooo 208,221

THE CHAMPION IRON COMPANY

Was organized August 26th, 1869, with a capital stock of
$500,000 in 20,000 shares, The corporators were J. S. Fay,
of Boston, Edwin Parsons, of New York, T. ¢, Foster, of
Cambridge Mass., and S, P. Ely and Peter White, of
Marquette.  The company own some 1,600 acres of land,
embracing that on which the mine is located, being the §. ¥
of Sec. 31, T. 48, N, R 929 W.; the workings are about
one-third of a mile from the main line of the M. . & 0.
R. R.. with which it is connected by a branch. The mine
is 1,117 feet above Lake Saperior, and its product is a gran-
ular magnetic and a specular slate ore; the former of these
varieties, Lhowever, predominates,

A tew years 420, oWlug to want of care in selecting the
ore, considerable fanlt was found with its quality; but for
the past three years, under the divection ang watchtnl care
of its agent and superintendent, it las again come to the
front rank of our first-class mines, and is Now, as it justly
deserves to le, a favorite among furnacemen. This, how-
ever. ix readily acconnted tor, since its first-class ore averages
i etallie fron, above the present high standard, ard the
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percentage of phosphorus contained is less than five hun-
dredths of one percenturn.

The workings are anderground; but betore going below the
surface, let us tarry a moment above. The hoisting ma-
chinery, one of the attractions, was made at the Delamater
Iron works atter plans furnished by Geo. H. Reynolds,
modified and fmproved, in many important particulars, by
Messrs A, Kidder and D. H. Merritt. There are six large
drums, arranged three on each side of the driving shaft.
which latter is kept constantly revolving by two powerful
engines, placed one at each end of it.  For ecompactness and
tacility with which it can be operated, it is diffienlt to con-
ceive of anything more complete, thongh there are some
minor points that require service to prove their practicability;
still, these are details that can be remcdied without affecting
the principle or arrangenzent of the plant. To each engine
is attached an air compressing cylinder. The company
have a small machine shop where their ordinary repairing
is done.

The formation in the mine has an east and west trend, and
dips about 80 degrees to the north, though in some places,
especially at the widest part of the lenses of ore, it even dips
to the south. The hanging wall is a massive gray uartzite
while under the ore lies a thin bed of magnesian schist.
The true foot wall, however, is a jaspery or magnetic schist.
The workings embrace about 1,900 feet ot the vein, and the
ore is brought to the surface through six shafts, located at
convenient distances apart. Between No. 5 and No. 7is a
blank, lett for No. 6 shatt. Beginning with No. 1 shaft,
(Feb., 1878,) the most easterly—see diagram of mine—we
find the shaft down to the first level, sixty feet below the
surface, and a winze lias been sunk 14 feet deep in the west
side of this shaft, sufticient to develop a 12 foot vein of ore,
which can be mined out at any time, should the production
in the western pits fall short for a season.  In No. 2 shaft,
which is down to the fourth level, or 240 feet from the sur-
face, all the available ove in the north deposit to this level
hias heen taken out, as appears on the diagram; hut from the
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nature ot the toot wall they were induced to drive a drift to
the south on the third level =110 feet east from the shaft—
which, within a short distance, resulted in finding a fine
fens of maguetic ove, 100 feet long by 30 feet wide at the
centre, and which extended above the third and below the
tourth levels. At the easterly point of this lens is, appar
ently, the beginning of another lens of specular slate ore-
On the fourth level, jast east of the shaft, a drift was dviven
south, passing through the point ot another lens of fine mag-
netic ore which widens out to nearly thirty feet in stoping
west,  They have “raised” on this lens some 35 feet, and at
this height it holds its thickness; Dbut a dritt driven dirvectly
over it, on the level above—only 25 teet higher up—tailed to
interseet it.  Since our diagram was made the lens has sud-
denly terminated to the west, on the fourth level, in two
abrupt forks. These lenses are very deceptive, at one
moment raising our expectations to the utmost, leading us to-
believe that we have a veritable bonanza, to be as quickly
dispelled by a provoking “heading” or “horse” of rock
intruding itself without any warning ; and as we have not
the magic wand of' the conjurer, and can lay no elaims to the
art of divination, we needs must submit as graciously as pos-
sible to these strange freaks of nature, resolving next time
to be more conservative. DBut, perhaps, at some future days
when this lens structure is more thoroughly understood, we
may be enabled to deduce a system by which their hidden
position and their unknown magnitude may be determined;
but until then we must continue as at present, and trust
chiefly to “luck” and vague “indications.” Glancing a
moment at the diagram, it will be noticed that the heading
of rock, limiting the workings to the east of No. 2 shaft,
piteches about 70 degrees to the westerly. On the bottom of
the fourth level we have a floor of ore averaging about 20
feet wide. In No. 3 shatt they are mining on the east side,
between the fourth and fifth levels, a sixty foot stope of splen-
did magnetic ore, averaging 25 feet thick, and to the westof
the shaft there is a similar stope ot ore—this shaft has now
been sunk to the sixth level with winzes at either side.

14
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The company have adopted a system of mining wherein, for
the future, No. 3 shaft will be the only one in which anv
<inking is required. The stopes from this shaft will be car-
ried each way to No. 1 and 2 on the east and Nos. 4 and 5
on the west, leaving pillars on one side to protect these
shafts; other intermediate pillars will be left, which wili
be arranged so as to break joints as much as possible, thereby
preventing the ocenrrence of long eracks or open joints in
the hanging wall. This method, though not new, still, where
it can be applied, as in the present case, is very econom-
ical, since it reduces the sinking and drifting account to a
minimum. Proceeding westward on the fourth level, we
pass through a small drift and enter what is called the south
deposit, another large lens of ore, and just beyond this
place, or where the point of rock terminates—as is shown
on the ground plan of the diagram—we have an aggregate
thickness of over 100 feet, measured across the formation.
Standing on the edge of a stope and facing west, we look
downward and see lere and there in the apparent far dis.
tance, the moving to and tro of the small lamps of the busy
miners, whose forms are only dimly outlined by the feeble
rays, making them appear more like evil spirits; an im-
pression which is enhianced by the clanging of the drills and
hammers, the heavy reports of the blasts, the rumbling of
the skips moving up and down the shafts, and all these
sounds echoed and re-echoed from invisible walls, pillais
and roof, create in the mind an impression akin to awe and
fear. It must be a strange feeling to one not accustomed to
mines to creep around in such gloomy places, realizing that
if their light should become extingunished by a sudden
draught of air or from some unlucky drop of water, they
dare not move a single step, since a false one might send
them headlong upon the jagged blocks of ore below. With
this great width of vein it requires the very best judgment
and skill to win the maximum amount of ore and still leave
the roots and sides perfectly secure; to understand how well
these conditions have been fulfilled needs something more
than a written description.  Center pillars have baen left,
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which are connected by strong arches sprung to buttresses.

left on the sides opposite these pillars, and the pillars them-
selves are also connected by arches.  This is a general out-

line, still the details are even more interesting. The south
) >
portion of the south deposit is a fine specular ore; the

mining in No. 4 pit is chiefly done between the fourth and
fitth levels. A sharp bend to the south in the (uartzite,

between No. 4 and 5 shafts, narrows the ore vein to only a

few feet.  No. 5 shaft is down to the fourth level, and
between this and third level there prouiises from present
indications to be considerable slate ore. We now have left
only No. 7 shatt, which is down 100 teet to the first level,
and is stoped out 63 feet on the east side and fitty feet on:
the west side of the shatt. The ore is a superior quality of”
specular slate, and resembles very much the Republic slate
ore. The vein averages about 16 feet on the west side, and
from 3 to 7 seven feet on the east side of the shaft; they
have sunk about thirty teet below this level with encourag-
ing results.  Returning now to the surface, we find the pro-
duct of the mine is divided into three classes. The first-
class ore is that in which no rock or iron pyrites can be
seen, and it will average 67 per centum of metallic iron;
the second-class will average about 65 percentumn of metallic
iron——it is really a first-class ore, and in cordinary times.
would be accepted as such; the third-class is about a second-
class, and even the lean ore that goes to the rock dump will
average above 50 per centum of metallic iron, causing one-
to think that they are too radical on the grading of ores;
still, it is, perhaps. the surest way to avoid trouble with con-
sumers, who are now only too ready to avail themselves of
the slightest pretext to depreciate tle price of ore. The
ofticers of the company are Joseph S. Fay, ot Boston, presi-
dent; W. P. Fay, treasurer; A. Kidder, general agent, and
Uapt. Jas. Pascoe, superintendent. The shipments from
the mine have been as follows:

VEAR. (ROSS TONS.
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7 ettt 67,588
Tgg e, ISR 68,404
18T 2o, 68,404

47,097
56,877
. 66,002
70,883

TOLAL v v eeeeeer e eeeeenae e eassassseeeanaeeaseeeesaeenns 550,584

REPUBLIC IRON COMPANY

Was organized Oct. 20th, 1870, with a capital stock ‘of
%500,000 in 20,000 shares. The 001‘p0mt(’)1"s were ITon. Ed.
jreitung, S. P. Ely, and E. D. Parsons: . The company ;own
1,953 acres of land. The property, orlgmz}l]yNex.plfn‘ed by
S. C. Smith, Esq., was entered by James St. Clair in 1,)tj,C.,
1854. The mine is located in section 7, town 46, range jﬁ9,
and is 37 miles west from Marquette, on a branch line wh‘lc'h
connects with the M., 1. & O. R. R, at llmnboldr: This
branely, which is nine miles in length, was completed in ( )(j,t.,
1872, and after this date, before 1’1&\*.igat10n closed, the min-
ing company shipped 11,025 tons of ore. ' .

The ore stratum, as well as the associated o\'erl'm'ng
quartzite and underlying ferruginous schists and massive
areenstone strata, originally horizoutally bedded, have, by
lateral pressure from the mnortheast ‘atnd sogtlmres?. been‘
sharply folded, while subsequent glam'al z’l.ct;]ou and otl%el
agencies have worn away, above a certain horizon, the entire

. . o ata. with
iron bearing series, leaving us the remaining stm‘r}a 1\\

;- i 107 ¢ aro
their upturned edges, apparently bent in the form of a large
oxbow, the arms of which have a northwesterly trend—the
Lend or bow being at the southeast side. . :

Possibly we can more clearly understand how tlllb }])I{eaul

) ' 4 it we will s se the Iluron-
structure was brought about 1t. we will suppose t :
ian strata we are now considering, and the nunderlying gran-
ite to have been bent upwards by lateral pressure. [t is
plainly evident if' a weak line existed in the granite stratu,
fi v di f r arch w rally bend sharply
tor any distance, that our arch would natu‘mll.) 1 ! h ply
downward along this line, and should this line of least re-

M 538 - 23 o o

sistance suddenly terminate there would oecux a.t‘1011ah like
depression, whieli would become more apparent 1f the over-
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Iving strata were worn away down to the granite. This
condition we have already assumed in the first example.

Returning to our oxbow, we find its sides or upturned
edges dipping nearly vertical, except at the southeast end,
where it dips about 60 degrees to the northwest; the pre-
vailing dip orinelination of the strata is towards the center
of the trongh. The trough extends northwesterly about
eight miles, where its sides rapidly diverge from each other;
its average width for this distance is less than a mile from
outside to outside. The Michigamme river follows along
the basin of this trough, and at the Republie mine widens
out into a beautiful bay. The arms ot the bow at this
point are about one-half mile apart. The mine workings
are located on the north arm and at the lower end of the
oxbow, and extend altogether, on the course of the vein,
about thiee-fourths ot a mile,

The ore stratum has for its hanging wall proper a4 mass-
ive gray quartzite, similar to that of nearly all our bard.
ore mines, while the foot wall is banded jasper. The mine
is divided into fourteen pits—numbered from one to ten; the
remaining four are known as the Gibson, Lly, Morgan
and Perkins.

The first pit we meet, as we approach the mine, (March,
1878,) along the ore belt, is No. 10; then, some 350 feet far-
ther along, we reach No. 9 pit, which is entered by a tun-
nel 200 feet long, driven in from the south side of the hill
and intersecting the vein about 80 feet below the surface;
the vein, at this point, is about ten feet thick. The pit is
open all the way up to the surface, and has been worked
50 feet to the northwest of the tunnel and 100 feet to the
southeast, but the veln narrowing ut either end, they con-
cluded to abandon the pit for the present; possibly, when
the main workings are continued in this direction, at a
lower level, it may be tound that the vein has widened out
sutliciently to pay for mining.

Continning our course, we come to No. 8 pit, 250 feet
fromn No.9; it is, however, only a small opening, and is rot
now worked. The company propese to drive a tununel,
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somewhere between here and No. 7 tunnel, from the gouth
slope of the hill to intersect the vein.

About 550 fect southeasterly from No. 8, is the mouth of
a tunnel leading into No.7 pit.  The tunnel level is 80 feet
above the lake or bay.® Passing through the tunnel we
enter No. 7 pit, nearly opposite No. 7 shatt, and descending
on the elevator or cage, working in the shaft, we come
upon the 3d level—27 feet below the lake. The first thing
that attracts attention is a huge *“horse” of jasper one
hundred feet long, with an average thickness of fifteen feet,
on either side of which is abouat ten feet of pure specular
slate ore. The “horse” pitches or inelines at a high angle
to the northwest; tarning ourselves in that direction, we
soon reach the end of the jasper ho.se—the shaft being near
its center and on its foot wall side. Leaving the horse we
have a vein of splendid specular slate ore somne 30 feet
thick, which a little more than holds its own in thickness
for 75 teet. Within this area they are working a stope of ore
45 feet high; climbing up this stope, which is 18 feet above
the lake level, we continue and, at the end of our 73 feet,
find the beginning of another jasper horse which again
divides the vein. The ore vein on the southwest side of
the horse being quite narrow, apparently about five feet
on anaverage, they left it for the present and mined out on
the northeast side, where the vein averages about ten feet.
This horse is about 100 feet long, and as soon as we pass it
we have another run of first-class specular slate ore for 90
feet more, averaging 25 feet thick. From this point we
climb up another stope, about 40 feet high, where the vein
gradually narrows, and for the next 40 feet it averages only
ten teet thick.

Returning now to No. 7 shatt, we find a tunnel driven
into the toot wall, for the purpose of cutting a narrow lens
of ore: on the level above a winze has been sunk in this
lens down to this level, and the tunnel is expected to meet
it. Going southeasterly from the shaft, we pass the end
of the jasper hLorse already mnoticed, and have before us a

«The bay or lake is 914 teet above Lake Superior.
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fine stope of ore fifty feet high; climbing to the top of this,
we proceed only a few steps betore we come to the point
of another jasper horse, somewhat larger then the others,
and the ore vein is again divided, leaving about ten feet on
each side of the jasper horse. Passing around on the south
side of the horse, and when about one-third the way along,
we descend some 15 feet.  This point terminates No.T pit,
and is 160 feet trom No.7 shaft.

Continuing, we enter No. 6 pit, and at the southeast end
of the jasper horse we have a vein of nearly pure specular
slate ore, over 50 feet thick; about 40 feet trom the end ot
the horse we descend to the 3d level. which is 41 feet lower
than the lake. Turning aronund, we have pefore us « stope
fitty feet high by forty feet wide, of solid slate ore, save a
narrow seam of chloritic schist (soapstone) near the hanging
wall side. The vein here, as in No. 7 pit, dips about 80
degrees to the southwest. Looking upward we ecan see a
narrow ribbon ot day-light over 200 feet above us, broken
Lere and there by pillars of ore left to prevent the walls
trom closing in. When we are told of the many tens of
thousands of tons of ore which have been mined out of this
deep opening, and begin to realize the enormons weight of
these huge supporting pillars, sprang from wall to wall, it
seems that they must surely fall and crush everything be-
neath. Resuming again our way, the vein gradually narrows,
and at 250 feet from where we entered No. 6 pit, we come
to a double cage shaft, the southeasterly limit of No. 6 pit.
On the northwest side of the shaft has been left twenty-five
feet of' ore, and on the opposite side thirty feet of ore, to
protect the shatt,

The shaft is now beiag sunk 50 feet to what will be the
4th level; this is accomplished withont interfering, in the
least, with the working of the mine. It is done by sinking
the shaft ten feet lower than the level, then timbering across;
this constitntes the bottom of the working shaft. A wingze
1s now sunk on the hanging wall side of the shatt, and when
down far enongh the shaft is sunk under the false bottom
along with the wiuze to the next level, and everything
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made ready to begin stoping on either side of the shafI.:, 80
that all that remains to be done is t(f clfeal"a\vay the T:dlse
bottom, make the connections, and within hve. hmE's‘ t}.mj
the cage is gliding up and down the new shatt-.. ‘ea\ ing
the shatt we enter No. 5 pit, and are contron'ted with K stopi
of ore 50 feet high and 45 feet wfde. Wlinch'extends ba}ex
from its upper edge to over 100 teet, \\:1(161/111'13; out dtt 1€
far side—230 feet from the shaft—to 70 .teet 'thl.ck, mlakullg,
certainly, one of the finest stopes .of ore in our 11'01'1~ ‘dlS‘t!il'G'Cﬁ
Along ‘the hanging wall side is a vein of chloritic bc-?lst
some six feet thick, and between thlS. scln‘st and t]l(? h?ngl{f)gi
wall (uartzite, comes in the thin point of a lens of granular
m%:sztilncgmtiom No. 5 pit th:’Ough a drift driven ifl tl%e
chloritic schist, we enter No. 4 pit. llere the‘magnet]c
ore has widened to 40 feet. To the northeast of .the wag-
netic lens, and separated by the NAIToW seam o.f Chl(}l‘]tl(‘:‘
schist noted in No. 5 pit, is a .1'1 ne l)odyl of specnlm
slate ore, presenting a face 30 teet high; n’lounn‘ng to t‘}jle t‘o}z
of this stupe, we find it averages abont 80 feet nL.?}h 1'eai
and southwest, and 75 feet at right z?ngle% to this l'mg,
between this pit and No. 5 has beel.) left an immense pl“‘ft.r‘
of ore, 35 feet thick and over‘l()() te)et; long, m)easureq ﬁho.“i
zontally, or say 500 tons 0% ore flor every fO(?t fn‘ea‘bmel(
vertically. The foot wall of jasper in L\{). 4, afte.lia; cufug e
of sharp folds to the southeast on this eagt Vs}u\e U.i,j);i
deposit, makes a bend to. the sogthwest', an\ ?’v 1:1v\10\_£he
say, 10 feet of the magnetic ore lens, tmn§ avrup ‘)‘ o
southeasterly. The stratum of spec.uiar ore con‘r(l)lma ,(?
the bendings of the foot wall, and torbms)two %I)llls ot ore
in the above folds of the jasper, about 50 feet long al%d ten
feet wide at the center. Retm‘ning‘ to.the magne‘t;e ore,
we find at the boundary line of th‘lS pit and I\(}. 3 l)lt——l
which is about 150 feet southeasterl}y sTom .t'he (11\'.]51011 of
Nos. 4 and 5 pits—that the vein of magnemc' ore 13 abfm-t
35 feet thick. The ore is of an ('axcellent quafllry. VQ}‘}' n:eev
from any impurities; some of it is coarse grz‘llned and quite
friable, while other varieties are even steely in texture.
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As we enter No. 3 pit, which is opposite to the abrapt turn
of the foot wall to the southeast, we find the entire forma-
tion gradually swinging around to the south. Underlying
the magnetic ore is the thin bed of chloritic schist, and un-
der this again, is our vein of specular slate ore, now narrow-
ed down to three feet. Continning southeasterly in No. 3
pit, for S0 feet, we come to a skip road where the magnetic
ore is about 20 feet thick; but it gradually lessens in width
for the next 100 teet bevond the skip road, when it is sud-
denly terminated by a heading of jasper cutting obliquely
across the vein.  The formation dips about 60 degrees to the
southwest in this pit.  When we examine this heading on
the surface, and trace it through No. 2 pit, it appears to be a
fault wherein the formation in No. 2 pit has dropped back-
ward or lias been thrown forward in No. 3 pit—in other
words, we have a left hand throw. Leaving No. 3 pit, the
level of whiel is 9 teet above the lake, we pass over into No-
2 pit, and begin again at the fault. The formation here has
a southwesterly trend, and the ore is very unlike anything
we have thus far examined. Tt is course to medinm grained.
slightly magnetic, and gives a brownish-red powder; mueh of
it is true martite, that is, specular ore crystallized after
magnetite. It would be quite impossible to distinguish it
from the magnetic ore by its texture, but a stroke of the
hanimer upon it, atfording the above reddish powder, detects
it at once.  What is interesting, practically as well as scien-
tifically, is that it occupies the same position and bears the
same relation to the nnderlying ehloritic schist and narrow
vein of slate ore as did the magnetic ore on the other side
of the fault in No. 3 pit.  TFollowing it south for 120 feet to
No. 2 skip road, it averages abont 15 feet thick; but just be-
vond this point the underlying chloritic sehist cuts across,
i an easy curve, to the hanging wall side, and the specular
slate ore, which has occupied thus far such a subordinate
position in Nos. 3 and 2 pits, again widens out to about 15
feet in thickness. Below the level where we now are—
which is 40 feet above the lake—they have sunk to another
level, and are stoping on either side from the skip road. To
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the southwest of the skip voad, for 120 feet, the vein aver-
aves about 15 teet in thickness, when it then narrows down
t; two or three feet, and so continues for thirty feet, when
we come to No. 1 pit, which iz very irregular. The ore
makes a sharp spur-fold to the southeast into the jaxper for
abont 45 feet, then in a sonthwesterly direction continues for
100 feet, and folds sharply around a jasper point.  Thix pit
will average, altogether, about 100 feet long by 15 feet wide,
The ore is a good quality of specular slate. They are now
mining on the first level below the adit level. DPassing
around the jasper point we come to the Gibson pit, which
is formed by the ore stratum naking another sharp spur
fold into the foot wall. The axis of this fold pitches about
60 degrees to the northwest. The ore is a superior
uality of specular slate; hut at present the pit is idle, and
the ore at the bottom will, probably, be mined from No. 1
pit at a lower level.

TFollowing around to the southwest for 400 feet we come
to the Ely pit; which was first opened in 1872, The work-
ings are about 200 teet long, with a skip road at the center;
the vein dips about 60 degrees to the west, and has an aver-
age thickness of 15 feet. They are now down on the lay
about 90 feet with a skip shaft, and have on this level, at
either side, a 30 foot stope of ore, which is a first class spec-
ular slate. Leaving this pit, we go about 300 feet west to
the Morgan pit, which was opened in January, 1877. The
workings are now about 150 feet long, and the vein aver-
ages, say, 18 feet in thickness, and they are now down 50
feet below the surface, and have a working stope of 30 feet.
The ore is an excellent quality of specular slate. The Per-
kins pit, about 300 feet further along trom the Morgan pit,
consists of what now appears to be two irregular deposits
of specular ore, about 15 feet by 30, with a bar of rock be-
tween them. These include all the workiags of the Repub-
lic mine.

Turning our attention mow to the huge stock piles of
ore, which, as they appear glistening in the sun, look more
like heaps of polished steel, and clambering over them,
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-
seeking sharply for rock or ¢ther matter on which to base
an adverse criticism, we are, in the end, however carefyl
our inspection, obliged to acknowledge ourselves discom .
fited, for they are stock piles of ore in every sense of the
word; but when we reflect for a moment, it is not surpris.
ing that they are so free from rock, since there is no dirt
te discolor it, or diszuise the bright lustre of the specular
ore which is so strongly in contrast to the dull hued rock,
thus rendering it an easy matter to distinguish and to sepa.-
rate them; though still, some of the slate ore is laminated
with seams of jasper, which then renders it more difficult
to detect, but a glanee at an end fracture usually reveals it
presence.  Satisfying ourselves as to the purity of the first-
class stock piles, we turn to examine the machinery,

Inside the engine house we hear the rumbling of the
engines and hoisting drums, but see no signs of exhaust
steam.  Entering the building we find everything appears
fo work micely; but in the place of steam the engines are
operated with compressed air, furnished by compressors loca-
ted at a fall in the Michigamme river, Just below the bay
or lake, some 5,000 feet distant from the engine house. The
compressing eylinders—four in number

are two feet in
diameter by five feet stroke, and are driven by two of Swain’s
SIXty-six inch turbines, under a sixteen feet head of water,
which afford seven hundyed horse power. The wrought iron
pipe condueting the air to the mine is 13 inches in diameter,
and the air, as it leaves the COMPIessors, is pretty warm, bug
soon cools. Exactly how muel power is lost Ly this cool-
ing, and the triction, I never have as vet determined. The
first itenr of loss ecould be very readily ascertained by multi-
plying the number ot ponnds of air by the difference of the
temperature of the air as it leaves the compressor and as it
enters the engine at the mine, and this product again by
the specific heat of air; then dividing this Jast produet by
3,000, the quotient would he equal to the number of pounds
of pure earbon representing the above loss. Tle loss from
friction, however, could not he so nearly estimated ; another
variable element to consider is the condensa‘ion of the
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i at as given
moisture in the atmosphere; still, the loss of)heat alb Zz o
above, I think, would exceed all other losses tfrom whateve
sources. . N
The advantages of compressed air as a motor, w "
obtained at so little cost, as in the present ms,lantcei/‘ttle
. T ) 3 3 1
hardly apparent to the casual observer. Tléette is );1 e
) i o
. ; i operly arranged, from freezing
W es are properly arranged, '
danger, when the pip ' . : : 8
in v»b'inter and but little oil is required in the engine cyli
: ’ . e reater
ders; the drilling machines can be handled with greate
? .
ilation i mproved.
-ase; and ventilation is much imp .
e e " thi ressed air plant, costing nearly
The success of this compressed air plant, Dl .y
o 1 is chi e ski
one hundred thousand dollars, is chiefly due tot il
and untiring energy of Mr. David Morgan, the presi ;
; y rvis uction
of the company, who personally supervised t{le,cori\s[tr oo
ot this important undertaking. The result of Mr. N organ’s
‘ v . 'l‘_
long experience is everywhere visible about the locatior
o the m ' urface—aided 1 should add.
in the mine, as well as on the surface—a ad.
3 ' .
by Capt. Peter Pascoe, who has been the supelmte]n en
jer sino i ; ho are
ever sinece the mine was rst opened; and to all \; 10 t
. ‘ : ’ °
interested in mining I can safely reccommend tlell‘l
Capt. Pascoe as one ever willing to show them the mine,
apt. ase ’
omitting none of its best points. Bavid Moo
The present officers of the company are 3iv1 2al,
‘ ) : > . “¥el 11_
president; W. D. Rees, agent; Capt. Peter Pascoe, supe

[1€ (5} 0 B
Ih‘ SI me 1ts fI'()LIl tlllS mine ar asi “(,“Q
)”e“dent. 1e llp

5‘1_)) o ceerenae 8 ces B R R RN 11,025
1: . crisesaercns meessees e ieess

reeeeereennen. 105,458

1878 i ieieceanaes

I\[~l~ . ..‘. PRI P IIPE carvecasssens ,639
< creeae cesene I22

,&Jt) vae -.........‘....,....120,0 9]
1:1() ersasaae ce sisscoranecss treae 9

cevereenn. 165,836

IST7 e e

Total .eeavonnnee SRR IEIE PRI ?44,‘{),

At a distance of abont one-mile northwest of the Repub-
i, and on the same vein is the .

KLOMAN MINEL. ' o

The ore is similar to that of the Re:puhhc, an'd in 1%11

and, T4, the mnine was worked with cO}lslderable wgmx- : ‘m

wn is nearly vertical in its dip, and mnch narrower than
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at the Repablie. In 1873, for some cause not generally
known, operations here were brought to a close, and the ma-
chinery was sold and taken away.
assuming, however, that this sudden and unexpected move
on the part of the managewment was due to any apparent or
reai change in the mine, either as to the quality or the
(uantity of the ore. The mine shipments are as tollows:

YEAR, GROSS TONS,
1875...... e e e e e e et e e aaas 21,271
1874 . ...34,3438
I8T D e e, 3,059

Total i 63,678

The other mines northwest of the Kloman, located on
ornear the Michigamme river, are, as we meet them in
their order, the Metropolis, Windsor, Erie, Cannon, Chip-
pewa, Magnetic, Section 19 and the Berea; but only two of
them, the Erie and the Magnetic have made any shipments
of ore, the former having shipped 1,058 tons, and the latter
50. These two, together with Section 19, give indications
that promise future results of some value—the latter be-
longs to the M., H. & O. R. R. Co. Considerable explor-
ing has been done all along this range, especially on the
southwest side of the river; more has been done by the
Magnetic Iron Company in this direction than by any of
the others, and it is to be hoped they may, at no distant
period, determine results that shall reward them for their
perseverance and expenditure.

MICHIGAMME RANGE.

THHE MICHIGAMME COMPANY,

Was organized in Nov., 1870, with W. H. Barnum. Pres’t;
James RRood, Sec'y and Treas.; Jacob Houghton, Sup’t.
The company own 1,400 acres of land situated on the
north side ot Lake Michigamme.

Mining operations were begun here in 1872, in the south
half of sections 19 and 20, T. 48, R. 30, though mainly in
section 19. The M., H. & O. R. R. extension to I’Anse
passing close by the mine, was completed in the winter of

I find no reason for
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1872. The general trend of the formation at the mine is
nearly east and west, and the dip, though slightly variable,
averages about 350 degrees to the south. The hanging wall
i aassive gray quartzite, and the foot wall a ferruginous
Immediately to the north isa high
range of greenstone, while to the south the ground is low,
probably underlaid by Dblack slate and actinolite schist.
The engine and hoisting machinery, made by S. F. Iodge
of Detroit, are among the largest to be found in the dis-
trict, and the engine house, a large stone building. rests
upon a solid rock fonndation on the foot wall side of the
vein. The shaft house, as well as the skip road, is con-
struneted with a view to permaneuncy not commonly found
in the beginning of the operations of oar iron companies.
In fact, the appointments of the mining plant are very
complete and well calenlated to meet all possible require-
ments of a large business, and show the work of a thorough
understanding of the future necessities of sueh an enter-
prise. We will now examine the mine as it appears at
this time—the spring of 1878 —and begin with No. 1, the
The ore is a medium grained

or magnetic schist.

mosy easterly pit or shatt.
magnetic, of a very superior quality, averaging high in
metallic iron and low in phosphorus. It is very free from
actinolite—or white hornblende as the miners term it—whicl
occurs in some of the westerly openings. The pitis an
open one and is, probably, about 70 feet dzep, and say 35
feet long by 20 feet wide, at the bottom. On the west side
they have started a drift 40 feet above the lower level, and
have driven it 75 feet to the west on the hanging wall side.
At the mouth of the drift the vein of ore was 20 feet wide;
but as the foot wall was not ceen, only clean magnetic ore
on that side, it is impossible to say how thick the vein may
average; possibly, it may widen, or on the other hand it may
he less than twenty feet; at any rate, one thing is certain—
we have to begin with, a stope 40 feet high by 20 feet wide,
and have very good reasons for supposing it to continue for
75 feet more. At present the ore is hoisted by a derrick
operated by a small friction engine. Turning westward we
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meet some open pits not worked at present, and come to
No. 4 shaft. By means of ladders we go down to the adit
level, along which a railroad track is laid, and which extends
to a short distance beyoud No. 7 shaft. It is a gradual
down grade from this latter point all through the mine as
we go eastward, and connects finally with the main line of
the M., H. & O. R. R. From this level we continue down
No. 4 shaft, two levels more, and reach No. 2 level. Turning
eastward and proceeding 190 feet, we reach the eastern limit
of this pit; at this point is a winze shaft connecting with
the end above, affording on the west side of it a trapezoid
shaped block of ore, which is 45 feet on the top and about
20 feet on the botiom by, say, 15 feet thick. This shape
is owing to a crossing of mixed ore, some 30 fect wide,
pitching to the east and south at an angle of about 45 de-
grees. To the west side of the shaft, 120 feet on the
second level, we find a crossing of chloritic rock and mix-
ed ore which limits the working in this direction. This
crossing, so far as developed, appears to pitch about 50 de-
grees to the sontheasterly.

Continuing oow 60 feet down to the 3d level, we have on
the east side a 27 foot stope of strictly first-class magnetic
ore, 70 feet long by 18 feet thick; above this has been left
a pillar 25 feet thick, but it is the intention of the company
to take away 15 feet on its upper side by an underhand
stope. On the west side of the shaft is a stope of ore 60
feet high averaging about 20 teet thick, which will, proba-
bly, be cut off by the above crossing, leaving some 20 feet
on the top and say 40 feet on the bottom of the stope yet
to be mined. From the 38d level the shaft has been sunk
46 feet, and on either side are winzes connected at the bot.
tom by a short drift. It is expected that this will give
them to the east a 46 foot stope ot ore 160 feet long by 18
feet thick; on the west side the stope will, probably, be
about 50 feet long.

Passingout of No. 4 shaft we proceed along the adit level
to No. 5 shaft, 440 feet west of No. 4. This shaftis sunk
160 teet below the adit level, or down to the third level
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To the east, on the second level, they have stoped to about
140 teet from the shaft, but between the second and third
levels, a distance of 65 feet, is unbroken ground for 800 feet to
the east. To the west of the shatt nothing remains above
the second level, between this shaft and No. 6 shaft, except
the supporting pillars and a pyramid of mixed ore sitnated
midway between the shafts.  About 40 feet down from the
second level, and 75 feet west from No. 5 shaft, we have the
face of a stope 75 feet long, 40 feet high and about 9 feet
thick. The thickness of the vein, on the third level, has
not been determined as yet.

Out of No. 5 shaft, we pass the engine hiouse in going to
No. 6 shaft; down this we go some 70 feet, to the adit level,
and are now nearly 400 feet west from No. 5 shaft. No. 6
is 165 feet down from the adit level, or down 233 feet all
told.  For 90 feet below the adit the ore has been mined
out to No. 5shatt, and 175 feet to the west. At this westerly
point we have a 65 foot stope of ore, averaging about 12
feet wide; climbing to the top of its steep face, we find a
crossing ot jasper-conglomerate cutting off the ore, which
on the adit level is 30 feet wide, and pitches to the south-
west about 60 degrees. If it continues in this same course
we will have a pyramid of ore about 60 feet on the base.
Below the second level the shaft, as already observéd, has
been sunk 75 feet, also the winze at either side, and we
have, therefore, a stope of unknown ground over 200 feet
long by 75 feet high. At No. 7 shaft they are carrying a
sixty-five foot stope to the west on the adit level, which
level is 105 feet from the surface. The vein here is about
10 feet thick.

No. 7 is sunk 75 feet below the adit, and the winzes on
either side are just begun. Standing at the top of No. 7
shatt and looking cast may be seen two or three right hand
throws along the ore belt. The juncture or faulting line
of these is mueh broken, and the material lying in the crev-
ices or breaks, is highly stained with iron oxide, and in some
nstances we have a soft hematite ore. It has been report-
ed that complaints were made against this ore because of
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the occurrence of fibrous hornblende (actinolite) dizsemi-
nated in the ore which, on exposure to the sun, appears to
bleach out, when it contrasts very strongly with the dark
back ground of magnetic ore. The ore from Nos. 1 and 4
pits, which will constitute the bulk of' this year's product,
is of a first class (uality, and there is no reason why the
highest grade of strictly first-class ore cannot be produced
from these openings; and furthermore, the ore from these
openings is very low in phosphorus. and is thercfore well
adapted to the manutacture of Bessemer pig iron. Alto-
gether, viewing the mine from an impartial standpoint, its
prospects for first class ore appear much brighter then they
were one year ago. The shipments from the mine are as
ollows:

YEAR. GROSS TOXNS-
LT e i e e 141
L 28,966
1874 i, re e e e 45,218
1875........ PN 44,756
IBT6 . 70,074
I8 T e 28,238

Totalore i s 217,393

THE SPURR MINEKE

Is about one mile west from the Michigamme mine, on the
M., IL & O. R R, and is 89 miles from Marquette and 24
miles from 1.’ Anse, and is on the same range as the Michi-
gamme, The Spurr Mountain Mining company was
organized Aug. 16th, 1872, with a capital stock of $300,000,
in 20,000 shares.  The property embraces the north half of
the 8. W. £ and the south half’ of the N. W. 1 of section
24, town 48, range 30.

‘Work was commenced in 1872. It was then an unbroken
wilderness and the first thing to do, after exploring the
deposit, was to make a clearing, erect dwelling houses,
offices, barns, &e.

The vein or stratum of ore has nearly an east and west
trend, and dips about 45 degrees to the south.

The workings occupy about 900 feet of the vein; the prin-
cipal mining has been done on the western half of this
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streteh.  The ore is magnetic, averaging very fair in metallic
iron, and is well adapted for foundry or mill iron purposes.
To the back of the vein is a bluft some forty feet high, com-
posed of jasper and banded ferruginous schist. Overlying
the ore is usually a thin layer of chloritie schist whieh, in
some places, is thickly Impregnated with garmet crystals
more or less completely changed into chlorite. These erys-
tals vary in size fiom a small pea to an inell or more in

diameter. The hanging wall proper is a massive gray quartz-

ite.

Tlhe mine is divided into four shafts, No. 1 being the most
westerly. This shaft is down 170 feet on the dip of the vein
from the surface. The vein has been worked to one hundred
feet to the west of the shatt, and within this area was a large
hody of ore, measuring at its widest part some 50 feet thick.
It is really a chimney or lens of ore, with its axis pitehing
about 45 degrees to the southeasterly, but which narrows
to 20 feet at about halt way down, and then continues of
nearly the same thickness for the remainder of the distance,
as far as developed. The vein, on the west side or end of
this opening, appears to be eut off by an irregular or zig-zag
like heading of rock which, apparently, in its general course
conforms to the piteh of the lens of ore.

No. 2 shaft, 140 feet east of No. 1, is down 220 feet from
the surface.  About half way down the foot wall gradually
approaches the hanging wall, narrowing the vein from 3 to
T feet, but when within 80 feet of the bottomn it again
widens out from 6 to 15 feet. On the lower level it isstoped
out for 100 feet east of the shaft, and at this point there is
a stope of good magnetic ore £0 feet high by 6 feet thick.
To the west, on this same level, it has Deen stoped away
for some Y0 feet, and considerable ore still remains between
this point and No. 1 shaft.  About 20 feet to the east of
No. 2, on this level, has been sunk a winze 20 feet deep,
then a short drift driven west to the main shaft, where they
sunk 22 feet further.  Another winze has been started about
40 feet to the west of the shaft. Tt was purposed to sink
altogether 70 feet, and then Dbegin stoping to either side of
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Fhe shatt.  The ore from No., 1 and 9 shafts is brought up-
m skip cars over an incline, and dumped automatically into

pockets.  Nos. 3 and 4 pits are operated by derricks.
No. 3 shaft, 140 feet from No. 2 shaft, is llown 100 feet
and the ore vein averaged for this distance about ten feet,»
fhick; butat the bottom the foot wall approaching the hang-
mg, narrowed the vein to 6 feet thick. This pit has ])6(:1
stoped away entirely, to either side down to this level. At
the bottom a stimp or extension of the shaft, some 25 feet
wide by 20 feet deep, has been made. (
‘ No. 4 pit is 200 feet east from No, 3, and is only down 75
teet. The vein averaged from 5 to 6 feet. Irom this point for
320 feet east we have an open pit from 30 to 60 feet deel')‘
and a variable thickness of the ore vein from 2 to 7 feet, }

The mining machinery, made at the Iron Bay Foundry,
Marquette, is very complete, and for the reqnirel;lents of the
mine cannot he surpassed. It has four drams and a ()o.rnish
pump attachment, with ample steam and engine power to
drive them. The mine switches and railroad sidings are
very conveniently located.

The mine Las been laboring under one very serious embar.
rassment, and that is a lack of veady capital. The first
result of this is in not having sufficient new ground opened
aliead to mine advantageously. Secondly, a highér price
must be paid for labor, and thirdly, labor in reality “running
the m}'ne,” and accomplishing less for a day’s work, therel;
les.senmg the capacity of the mine. It is only too plainl:y
evident that when such conditions exist, under the present
fiepressed state of the iron business, the question of failure
is onlry 4 matter of time. The officers of the company are
/ g anager ; Capt. William Morrison, super
Intendent.  The shipments of the mine have been as follows:

. ;’g;&é{ GROSS~ TONS.
LT ., 31,933
B TSR 41,765
1815 ........... e e e 23,095
18T s 20,276

........................ e s e, 22801
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THE STEWARD MINE

Is located on the M., H. & O. R. R., and adjoins the
Spurr, being about one-fourth of a mile west from that
mine. Tt is on the saine vein as the Spurr, and the ore is
very similar. The formation dips about 60 degrees to the
south, and the general trend is about east and west. The
principal work that has been done is confined to two shafts,
which are about 100 feet apart and sunk fifty feet on the lay.
In the east shaft they have stoped away at the top, under
the roof, about 80 feet to the eastward, and say 50 feet to the
westward; while at the bottom the foot cf the stopes are only
20 feet to either side of the shaft. The vein averages about
5% feet thick, but is somewhat mixed with lean ore and
fibrous horablende, requiring considerable care in selecting.
In the west shaft no work is being done at present. They
have stoped out about 25 feet on the east side of the shaft
and averages 15 feet to the west for half way down the
shaft. At the bottom has been driven a drift some twenty
feet to the west; this vein averages about ¢ feet thick, hut
is even more mixed than in the east shaft. The mine, in
1877, was operated by Messrs. Curley & Gleason, but at pres-
ent—1878—it is worked by Mr. M. Gleason. The shipments

from the mine have been as follows:
GROSS TONS.

YEAR.

I8T 4ttt e 305

18T . et 992
........................................................... 1,297

Returning now to Negaunee we go south 18 miles along
the line of the C. & N. W. R. R. to the Smith Mine
Junction and thence, following the Smith mine brancl, to

TILE SILAS C. SMITII IRON COMPANY’S MINE,

‘Which is somewhat isolated and but little known to out-
siders.  The prevalent opinion among those not interested
or familiar with this mine is that the ore is rather lean and
not first-class.  This summer (1877) I examined this mine
and was most agreeably surprised. The mine is located on

the S. K. £ of section 18, town 45, range 25. The branch
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trom the Chicago & Norvthwestern railw

ay gives them excel-
lent shipping facilities. At ]

16 mine the railroad track,
conting from the east and southeast, follows around on the
northerly side of a hill, and a¢ the mine Intersects the northern
bounds of the present workings.  From this point as we go
sonthward, the hill, for some 900 feet,
when we come upon the table lands, w
of' S0 teet above the

adually ascends,
hich have an elevation
ailroad track at the mine,

Entering the mine through the railroad tunnel
on the “adit level” and find oursel
150 feet long by 50 feet wide at the south end, and 70 feet
wide at the north end. Near the month of the tunnel is an

“open pit about 30 feey across and say 20 feet deep; in the
northeast corner of this pitis a shallow shaft with “Dblue, soft
spectlar ore in the bottom, and on

the south side of the pit
iz the same kind of ore, which continues from the bottom of

the pit on this side to near the ubper edge of the pit. An
average sample of this ore, consisting of some twenty pieces,
collected Ly myself, afforded me, on careful analysis. the fol
lowing result:

Peroxide of Iron........

veeeeee. 86,780
Alumina .

...... e e i e i ceeeee. 1,840
Oxide of Lime.........

Oxide of Magnesia..
Phosphorie Aecid.
Sulphur
Silica....
Water

» We pass in
ves in an open pit about

Metallic Iron.... . .
Phosphorus............ e N 1 .1

Thix ore resembles very much the soft specular of the Me.
nominee range, not only in its physical or outward appear-
ance, but also in its chemical composition, and it is very
probable that these two ranges belong to the same geological
horizon,

Proceeding now with our examination of the mine, we
continue southward along the adit level or present bottom of
the main open pit and pass over a

narrow crossing of' rock
and mixed ore, which disappe

ars, in a few steps, to the foot
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wall side and leaves us a vein of soft hematite ore ;w;intti\':
five feet thick. This vein continues to the S(])lltjh enfho,1 ‘ 1::)‘
adit level—a distance of over 100 feet. '-Iust before imc “,nﬁ
this we notice a drift driven easterly mlto th)e h{i‘?lé‘%l‘]‘ll% ‘\.\ aﬁ
side. The drift passed through about t.uur iget 'Ot]bi J(,‘l(t)ilt‘e
schist and then intersected another vein. ot soitnmvnllz),rw
ore. It, however, may be the same veia mth. a nzn]x <.)?\ )Oh;t,
of rock, which apparently divides the deposit at‘ t 1;5 1 bee“.
At the south east corner ot this level a small dritt vi&b e
driven southward to give drainage tlo the ore vatl.)()\t t;to e
ing now south, we have before us a fine t\vent:y f)oi ; ¥ ‘1,}1116
“putty hematite,” as Capt. Wood aptly t?lllllb ,me e
above and bevond this is another stope of t)le.,b,‘tf'(,l,\‘,;(ll.d
eight feet high. At first it was attenu)ted to (:?LIISf the ,Ore
the two stopes as one, but the peguhar n.fajtmle o‘n/d th,ev
deposit rendered it unsate to continue t]llrb %}raﬁ,dde v
were obliged to terrace or divide tlle]sto)pe &b a ).Of f ! ‘um]ysis
An average sample taken by myself of this ore for

afforded the following:

<

veee 85 86
Oxide of Iron........ ane v o
Oxide of Alumina.....c..covvee.n.. U i 1
Oxide of Lime ... cooviiivnviinnennn - o
Oxide of Magnesia.. o
Phosphoric Acid.......ounnnen. e R
Silica e 18
Water... e aerrreereeerierienee aaeee e o 2

..... 60.10
Metallic Iron..oooveiviiviienenaanns e e, ..... . 10
Phosphorus...... e ceeee e ceeen e

This ore is a singular variety of he‘matit‘,e, and r.ese‘ml?lles a
bronze colored putty. It is very .h'ee h'on.] grit ldn‘(,l, H.U.
doubt, would make a very durable mineral paint. ,T‘leld,)(,)\‘ e
average analysis is not surpassed by a}n of the %oft mmai

, ’ irc istrie e my visit to the
tites of the Marquette iron dlstnct.' Since my it to the
mine, Mr. J. J. Pierce, the President of the .wn”lpld‘n?,
informs me that subsequent mining fmq exploratmnb. 18y j
shown that the ore vein continues, with the e)(;le%.)}?l;)l; (])‘—
a crossway of rock or so, for two or ’F111'ee hundrec : ,ce 'fun
ther south, with strong indications (;)t a nmcl} greafu ex v‘el -
sion in that direction. The workings, passing as they do
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n]t(? the side of the hill, will have to the south & good
17 * v aQ 3 N
.dmlnage‘ for some time to come, The location of the mine
is very favors ardw
3 very T.L\ orable, and the hardwood lands surrounding the
glmel will supply it with cheap fuel for many years:
s < T O 0 1 1: f p N
115. ]«mc'lu when cleared is well adapted to agriculture,
which will event 7 lessen very i F
Jrhiels wi entually lessen very materially the cost of liv-
ing; in tact, the more enterprising of the miners will. by
improv i e ti Tarine T
1}:{)110\(1 ing their spare time during the summer season, be
enavled to raise their 1 Tni
The oo r own Vegetable§ and garden fruits.
o cers of the company are J. J. Pierce, President
aarpsviile, Pa. ¥ rens Vegau ich.;
o )tl " \szd., J. lt. Stevens, Agent, Negaunee, Micl.:
Pt A. Wood, Superintendent, Siith Mine. The mine

shipments are:

YEAR.
GROSS TONS.

‘ MENOMINEE RANGE.

The product of the mines of this range find now an out
let over a hranch railway, built in 1847? by the Chic(aov &;
Nor.thwestern Co., which connects with’ their main 1{32 at
apoint twenty-five miles below Kscanaba, The prinei )‘(1]‘
.statlons on this Menominee River Railway, as the brmk}l
1s named, are, as we meet them in going xvéstward from the
ab'ove point, Waucedal, twelve nailes, Vulean, eiohtee;
nnle's. an(‘? Quinnesec, twenty-four miles, respecti:felvb fron:
the junction. At all of these stations subsrantialu(}e hot
and wax‘?honses have been erected, which would do credilt ts
many of our older and larger towns; in fact, the strang
on alighting from the train is at once favor';b] impr Q?eg
with these well built and cleanly kept station h(l)yuseél e:l’tle
road .bed, for a new road, is in excellent conditio;]' th];3
fratdlems are not heavy and the curves are easy; a tr‘(;in‘ of
e et sy ey i 0 2 tons o
locomotives used on this by ’ .‘léfl o 'tO“

18 branch. During the construetion
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of this road it was an open question as to whether it would
pay; but even now the brighter expectations of the more
sanguine have been more than realized, and it is to be hoped
that the enconragement received from this fact will induce
the C. & N.-W. Co., to extend the branch further west,
that the Commonwealth and other promising ore deposits,
way also have an outlet. The first mines we come to in
our journey westward from the Junction, ure the Eminett
and Dreen, at Waucedah. They are conveniently located
to the north of the main R. R. track on a short Y switel
branch.
THE EMMETT MINE,

The most easterly one, is on the edge of' an open swamp
or “meadow.” The formation dips to the south at an angle
of 60 degrees, and has nearly an east and west trend. The
mine workings embrace about five hundred feet of the vein,
though explorations have shown that this is not the extent
of the vein. The ore belt consists of two distinet varieties
of ore; a bluish colored “soft specular ore*” lies on the
hanging wall side, and a soft brown ore on the foot wall side
of the vein. In some places the beds are contignous; in
others they are separated by a narrow belt of lean ore, or
rock. As yet it is impossible to give any definite data re-
specting the thickness of the ore beds, as neither the toot
wall of the brown ore, nor the hanging wall of the blue
ore, has been found. The main open pit, located in the
west end of the main workings, is about 200 feet long and
70 feet wide by 35 feet deep. The brown ore, near the
center of this pit, as far as deveioped, has a thickness, at
right angie to the bedding, of 50 feet, and the soft specular
ore, immediately overlying it, is, at present, 25 feet thick,
with fair prospects of extending much farther sonth.

A person familiar with mining would naturally wonder
why the company did not ascertain the extent and position
of their ore belt so that everything pertaining to mining

*This ore is really a soft specular variety, as it consists of an aggregation
of mainute erystal particles of specular ore, and in this respect differs from our
so-called soft hematites, which are chiefly an amorphous mass of the red and

yellow oxides of iron.
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could be, at the commencement, most advantageously locat-
ed; such as buildings, railroad tracks, ore docks, waste
rock piles, ete.  The reason why this was not done is that
the company have heen so pressed with orders for their
ore that their entire energies have been given, as far as
possible, to the filling of these orders—certainly a very

happy state of affairs in the present depressed condition of

the iron ore market.

The workings east of the main pit, are not as extensive,
and the ore appears to be more mixed. In theextreme east
end, in the blue ore, there oceurs a pocket of this ore mix-
ed with iron pyrites. They were experimenting on this,
endeavoring to eliminate the snlphur by caleination—they
had piled a lot of the ore on logs. It was very evident that
this was a new business to them, from the large amount of
fuel they used, which would partially fuse some of the ore
and pyrites, thereby making the matter worse. The soft
specular ore is of an excellent quality and well adapted to
the requirements ot steel makers, as the following analysis
will show:

Oxide of Tron.u.iiveeiivieeiein civiiieiis ceieeeieeeeiven s o 93.85

Silica

Metallic Trom...ooviiiiiiiiici e 65.70

Phospliorts...ouiui e e 0.47
The brown iron ore will make a good foundry iron, or

would answer well as a mixture for other purposes; an

average analysis of a large number of samples sent me by

the company, aflorded the following results:

Oxide of Iron......ocovvvierceiinriiinnnnn,

Oxide of Magnesia......cocvvuiunineinens, .
Sulphur... oo e

Phosphoric Acid...oooiiiiiiiii
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S T O R 3{)?0
Water, Carbonic Acid, &cooviiiiis i, 7.57Y

100.000
Metallic IrOm . uiis vreercnte s i e 60.33
Metallic Phosphorus...oovvee civarniiiiiaincni 129

The phosphoras in this is rather high, which may, in a
measure, be accounted tor by the fact that the samples were
taken near the surtace, where the swamp water had free
access to the ore, and the probabilities are that the phospho-
ns will decrease as they go deeper.

South of the workings, they have sunk several test pits,
which, in some instances, have shown good ore, and i.
others fair indications of ore. The ore at present is
brought to the surface by means of two derricks, one ope-
rated by an attachment to the steam pumping engine, and
the other by a horse-whim. At the time of my visit, (Oct.
1878), the miners of the Breen mine had been transterred
to the Emmett, and the combined force of some fitty men
made the irou buckets “spin up and down” at a lively rate.

The mine, in some respects, might be considered a wet
one, owing largely, no doubt, to the seeping in of the watex
from the swamp. To obviate this latter cause, several plans
are suggested; one is to carry the waters of the Ilamilton
ereek. which flow through the swamp, in a wooden laun-
dry across the swamp, and then to pump the mine water
directly into this aqueduct. This project, from present
appearances, seews very feasible; another plan, it the hang-
ing wall should prove sufficiently firm, is to build a coffer
dam along it, in tfront of the mine workings. This latter
plan, if the above conditions should permit, would not be
very expensive as the material conld be obtained fromn the
waste rock and dirt withoat any extra cost.

Altogether the ore, at present, is mined very cheaply.

The officers of the company are Hon. E. S. Ingalls,
chairman; Bartley Breen, sec’y; Thomas Breen, treas. and
sup’t.



114 IRON MINES.

_—
The mine shipments for this season will be given in the

tables for 1878 at the end of this report.

AdJOlnlllg the Emmett mine are the older workings of

the
BREEN MINE,

Which is located on the N. W. f of the N. E. 1 of Sec.
tion 22, T. 39, R. 28, The company also own tie north
half of the N. W. L of this section. The first exploring
on this property was done in 1870, by 8. P. Saxton thz
present _secretary and treasurer of the company. 'I,‘hese
exploratlons consisted of several test pits sunk at different
points on and near the present site of the wine workings
also of two long trenches dug across the formation whiz(jzl;
dem.onstrates the probable existence ot soft specula; ore in
paying quantities. Tn 1873 the Milwaukee Tron Co. drove
& dm.ft, 26 feet long, northward from the south side of the
]1111, Just above the level of the swawmp, which developed a
lb. f.oot vein of soft specular ore; later, the Menominee
Mining Company was organized, and in the spring of 1877
began mining operations and shipped, during that year,
5,812 gross tons of ore, but in May, 1878, the company
abandoned their lease, when the ovs:ners of the property
continted the work of mining. )

The ore in this mine, thus far, is nearly all of the soft
specular blue variety, and is of g good qu:ﬂ;’ty, as may/be
seen by the following analysis made from an average of a
large box of' pieces of the ore sent me by Mr. Saxto;l3 :

Oxide of iron...... veeeeens )
Oxide Of Tiime 7T 82.?_6
Oxide of magnesia N
Sulphur................ 3 1.6‘0
Phosphorie acid...... [ . i
Silica....ovevrerrene T e
Carb. acid &c..oooovoenrnnroii . 2;2
100.00
Metallic iron.........ccoeee 7
Metallic phosphorus......................' ........ . ......... N 5(5)5 412

, .
.’lhe noticable percentage of lime and magnesia will be
quickly seen and appreciated by furnace men. The ore de.-

TRON MINES. 115

posit, so far as developed, is not very regular, which causes
mueh annoyance, but on the other hand, the formation has
some features that are intervesting to the geologist. The
eastern opening of this mine, which is west and north of
the Emmett workings, is geologically the most complicated;
they stripped the earth from what at first appeared to
be a large deposit of blue ore, which has a very uniform
dip of 60 degrees to the south, and a strike of nearly east
and west, conforming therein to the prevailing lay of the
formation of this locality. The deposit, on the north side
of' the opening, is covered with sandstone. After mining
down from one to six feet, however, they came unexpectedly
upon sandstone—certainly a new phase in this range; on
the east end of the pit there is bu t little to denote any dis-
turbance. Traversing the center line of the opening, in an
east and west direction, is a vein of very good ore dipping
under the sandstone. On the south side is a large boulder,
some four feet across, composed of lean hematite schist,
identical with those forming the leaner portions of the ore
belt, which is embedded in the sandstone,” and which has a
dip to the north. The sandstone conforms to all the irregu-
larities of the boulder, as it does also to the abruptly termin-
ating ends of the layers or laminge of the overlying slaty
blue ore and schist, already noted. The hypothesis that
these overlying tilted ferruginous schists are more recent
than the undelying sandstone, is not to be entertained for a
monient; and the only theory which explains most clearly
to my mind the facts observed, is that these schists, daring
the silurian period, formed a bold cliff, which during the
deposition of the sandstone at its base, was undermined by

the waves of’ the silurian sea beating against it, aud that a.

slip or slide occurred whereby the stratigraphical position
of a portion of the mass was not changed, but that the loose
tragments were tumbled down burying themselves in the
saudy beach below. Near the center of the opening they
sank a small shatt, which, within a few feet, passed through
the sandstone and into very good ore again.
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Only a short distance west from the opening just consid-
e}'e(l, is A much larger one —the main opening: ot the mine.
[: %‘om this l]f/LS been ta].{en the greater part of the ore shipped
from the mine. At first it promised much, but the wvood
ore, inthe conrse of mining, too soon gave pla'ce to wortﬂless
ferruginous slaty schists. My opinion is that the soft spec-
ular ore deposits of this mine were originally lean specular
schists out of which has been dissolved the ;fliea, atter the
same manner, no doubt, as were the jasper beds of the Mar.
(quette soft hematite mines (see description of the M¢Com-
ber leine); to support this hypothesis, we have in this same
opening, near the centre of a wide northerly vranch of the
sam'e, a mass of horizontally bedded sandstone from 30 to
50 'Ieet across in different directions, and, say, 25 feet thick
It is, apparently, a large pot hole worn out of the ferrugin:
ous schists which has been filled with sand and ﬁn(ally
altered into sandstone. This boalder was, therefore con-
pletely surrounded by these lean schists. Immed,iatel
around the boulder was a fine quality of blne ore Whic'}};
varied in thickness from ten to thirty feet, If the “(,‘]issolv-
ing out” theory be correct. the above facts are precisely
what we should expect to find. Dr. N. P. Hulst, agent of
the Menominee Mining Company, a careful Sccientiﬁe
observer, as well as a thorough chemist, told me that he had
often found pieces of blue ore that were very open in text-
ure, and preseated every appearance as if something had
been dissolved out of them, which had lead him to the con-
clusion that the dissolving out theory, in some instances
combined with replacement theor » would largely account
fo)r' these “unusual” deposits of ore. The bulkb of the ore
of this o.pcn.ing was found along the south base of the hill.
‘VVest ot t%ns opening, and on higher ground, is another
irregular shaped pit.  The ore deposit appears to dip down
nearly vertical; beginning at the east end of the pit the
deposit extends westward for about seventy feet, when it
.tl'lrns'abrnpt]y to the south, cutting across the plainly strat-
ified jaspery schists; the width varies from 6 to 20 feet, and
on this southerly arm they have stoped out some sexjenty
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feet in length by twenty-five feet deep. The impression

now is that a considerable deposit of ore lies at the base of

the side hill and in front of the openings already consid-

ered. The officers of this company are Ion. E. S. Ingalls,

president; Bartley Breen, vice-president; S. P. Saxton,

secretary and superintendent; Thomas DBreen, treasurer.
THE VULCAN MINE,

A little more than six miles from Waucedah, is worked
by the Menomince Mining company. It was opened by
this company in March, 1877, and during that year, after
August, about the time when the railroad was completed
to this point, they shipped 4,593 tons of ore.

The mine is favorably located near the snmmit of a hill,
and enjoys every advantage for good drainage. The work-
ings consist of a large open pit 280 feet long by, say, 75
feet across at its widest part. The mine is now entered on
the adit level through a tunnel sixty feet long, and all the
ore from the mine passes out on this level over a nar-
row guage tramway, and is dumped directly into pockets
and from thence the ore is loaded, by means of “shutes,”
into the railway cars below. The adit level is 30 feet above
the railway track, abreast of the ore pockets, and about 550
feet above Lake Michigan. It also intersects the vein of
ore 40 feet below the original surface, though at present
but little ore remains in the main pit above this level.

Glancing at a ground plan sketch of the mine the work-
ings or open pit presents a lenticular shape, thinning out
at either end. The formation dips about 60 degrees to the
south, and has a strike of N. 75 W. Entering now the
mine we find ourselves near the center of the workings at
the widest place of the deposit; on the east side of the cen-
ter they have mined the ore down twenty teet below this
level for, say fitty feet to the west; on this lower level the
ore is stoped away, on the north side, for some 60 feet from
the center in that direction, and for, say 25 feet wide.
Along on the top of the south half of this stope is the
tramway which brings the ore from the west end work-
ings. As already noted, the vein narrows to either side
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of the center; whether it widens again or pinches out
entirely, or the possibility of another lens of ore being in
the foot or hanging wall sides, immediately to east or west,
future operations can only decide, and the same mayv he
saiu of the continuation of the ore as we 20 downward.
At present there is a large amount of ore in sight, which
can be cheaply mined, and the near approach of the close
of the shipping season will enable them to do some neces.
sary dead work, such as removing a portion of the hanging
wall, and preparing for underground mining. Tt is an oi)en
question with me as to how they will support the roof of
the underground workings; for I doubt very much if the
soft specular blue ore, composing the vein, will stand as
pillars or supports; since it is quickly affected by the weath-
er—slaking and crumbling into fragments within a short
time. Fortunately, however, it timbering is resorted to,
they have an abundance of heavy pine that will answer
well for “stulls” or similar purposes. The trouble with tim.
bering will be in the wider places of the deposit, and
will depend much upon the character of the hanging wall
or root. The ore thus far,in the Vulean mine, has Dbeen
well and cheaply mined, and it is fair to assume that the
good judgment and caretul management which will be
necessary to duplicate the record of this year will not be
found  wanting for the coming season. The ore of this
mine is of a good quality and well adapted to steel purposes;
will work by itselt, or will make an excellent mixture for
other ores; it reduces easily in the furnace, as its porus
nature affords the reducing gases of the furnace an easy
access to the iron oxide. Two analyses of the ore are as
tollows:

No. 1. No. 2.
Metallic iron........... e ..60.13 ...l 62.29
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No. 1 is a complete analysis made by J. B. Britton, and
No. 2 is a partial analysis made by myself, Oct. 1878. The
mine is connected with the main track by a Y switeh, which
leaves the main line about one mile west of Vulecan station.
About the mine are several substantial buildings, and at
Vaulean station a small village has already sprung up. On
the west side of the village Dr. N. P. Hulst, the agent of the
Menominee Mining Co., has a beautiful residence, which
commands a fine view of a small lake a short distance to
the west.

From the Vulean mine we go northwesterly about two

miles to the

NORWAY MINE,
Located onthe N. E. £ of the 8. E. Lofsection 5, T. 89, RR.
29.  This is a new opening worked by the Menominee
Mining Company, under a lease from the Portage
Lake Canal Company. The first work was done here
in August, 1878, and since that date has been built to the
mine, a switeh one mile in length, ore pockets coustructed
along the side of the track, several buildings erected, and
now, (O:st. 24th,) they ean ship easily 300 to 400 tons daily.
The ore formation here is somewhat 1rregular; it has an
east and west trend, and in the present workings there
appears to be a narrow synclinal trough which pitches at a
low angle to the west—though hardly enough work has heen
done to form a very clear idea of the structure. The ore isof
two kinds—one a soft specular, and the other a hard, steely,
specular variety, very much like the Cleveland mine ore.
The former variety composes about 85 per cent. of all the
ore. An average analysis of the soft specular ore sent me by
Dr. N. P. Hulst, the agent of the company, afforded as

tollows:
Ox1de of IroN.ieves vevvrririniniireienivenaaeens cereen eereenens ..85.200
Alumina............ . . 2.300
Lime oot v Crreveenaes ... 4100
Magnesia....oocoriieininieniineinennennn. .620
Sulphur.i e crereaean .022
Phosphoric acid .ooveveiinenenann... e .040
7.500

Silica..vveuninn. e, o e e s
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Y Y R TS Te 3 PN 59.64

Metallic phiosphorus....oo oo 018
Another analysis made b\‘ myself gave:

Y Fe 0 T o) 63.50

Metallic phosphorus....ovoo v 017

A 1T PP 7.420

From the Norway we go west along the switch about one
thousand feet when we come to another newly fledged
mine known as

THE CYCLOPS,

Which is worked under a lease by the Menominee Mining
Co. This opening has certainly an extraordinary record.
Oct. 1st, of this year, work was first done here and now,
Oect. 24th, it is shipping, daily, 150 tons of good ore, at a

cost not to exceed 20 cents per ton. The stripping of eartl.

it light, probably, not averaging more than two feet. The
vein has a strike of nearly east and west, and dips 45 de-
grees to the north. The opening is on the south slope of a
hill, and will therefore have good drainage; as neither the

toot nor hanging walls have been seen, it is impossible to-

give the thickness of the vein; but at present they have
opened out across the vein suflicient to develop 30 feet of the
thickness. The ore is similar to the Norway; an average
analysis sent me in Nov. 1878, by J. J. Hagerman presi-
dent of the Menominee Mining Co. afforded:

Ox1de Of 180T iiiiiiiiiiiis cirviireiiirieriiaeeeinaerasttr carsaaes 95.90-
Oxide of MANZANESE..veueiiviiininiiiiiiiiiii i Trace
Oxide of TIME ceeer it cierereiiiiiiinererreenarrnnrarsessrasans .36
Oxide of MAgNesIa..cocvevirireiiiiiiiiiiiiieiiiie averneeeen .30
7N 300 4 72 PN 62
SUIPhUT e e 01
Phosphoric acid..coovivviiiniiiiiiiiiiiiiiiies e 04
B | T O 1.30
U ndetermined..ueeseesensereerseenerseeneserrsseeroansrisnresnnnsens 1.47

100 000
Metallic IT0M .t it iiiiiiiir e eeres corateieariaaireterennaeronenanes 67.13
Metallic phosphorus...ovuviveiviviniiciiii e, .018

Altogether the prospects of the Cs clops are very bright,

as much so as any of the mines on the Menominee range.

IRON MINES, 121

The shipments of this mine for the season will be found in
the tables for 1878 at the end of this report.

There now remains of the shipping mines only one to
describe—the Quinnesec. The Quinnesec mine is located on
the S. E. £ of Sec. 34, T. 40, R. 30. Explorations were made
helee«ul) in 1873 by the Ion. J. L. Buell, of Menominee,
Mich. Mr. Buell sunk several test pits across the vein, and
then connected them by drifts; he also sunk a shaft some 70
feet deep, demonstrating the existence of soft specular hlue
ore in paying quantities. During the following winter he
shipped, by means of sleighs, some fifty tons of the ore to
the Menominee furnace, where it was smelted with very
satisfactory resunlts.

In Sept., 1877, the Menominee Mining Co., who now
have a lease of the mine, after some more exploring,
began the stripping of the vein and other preparatory
work for the opening of the mine. The first ore they
shipped froin the mine was in March, 1878

Visiting the mine to day, Oct. 23d, we find the very
pleasant village of Quinnesee, which has a large, commo-
dious hotel; dry goods and grocery stores; a drug store; a
school house; several pleasant residences—among the latter
is particularly noticeable a fine residence belonging to M.
Buell. The Chicago and Northwestern Railway Co., with
their usunal foresight, have built an attractive depot and
freight house. Turning now our attention to the mine, we
find a branch track 2,300 feet long connecting with the
main track on the east side of Quinnesec village. At the
mine end of the branch, on the north side of the town, are
constructed substantial ore pockets with a eapacity of 200
tons each. The pockets are 32 feet high, and on the top of
them is laid a double tram-road. (Jomg westward and up
the east end slope of the ridge—that rises to over 200 feet
farther west—iwe reach the adit level of the mine, 20 feet
above the level of the pockets. The adit tunnel is driven
due west from its mouth; it is in now 250 feet; the first
one hundred teet was through earth, and the remaining dis-
tance in ore. The tunnel has been rather a wet ones
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owing to the thinness of' its roof. Continning np the slope
we pass along the double gravity tram-road which trans-
sports the ore down to the pockets from the level 50 teet
above the adit.

On this upper level the first workings we meet is an open
pit 90 feet long by 35 feet wide and 30 feet deep. In the
east end of the pit is a shaft 20 feet deep, or sunk to the
adit level, and it is purposed to “hole” the adit tunnel into
the bottom of this shaft, which poiut is 350 feet from the
mouth of the tunnel. The formation dips about 70 degrees
to the north, and the strike is about east and west. The
bottom of the open pit is all good ore, but at its east end
a crossing of lean ore fifty feet wide cuts off’ the good ore.
To the west, of this crossing the ore comes in again and con-
tinues for 200 feet west, when the ore on the foot wall grad..
uaily passes into lean ore again, very soon making the de
posit too narrow to work profitably.

On the west side of the first crossing of rock a winze has
been sunk near the hanging, on the dip of the formation,
down to the adit level, and from the bottom ot the winze a
drift has been driven west. The first 20 ‘feet of the drift
was rock; then they struck a fine deposit of soft specular
blue ore. A few steps further along in this drift we entcra
large chamber twenty-five to thirty feet wide, and some
twenty feet high, with no rock or lean ore on either side.
Eighty teet west froms No. 1 winze is No. 2 winze, which is
also sunk to the adit level (50 feet deep.) The above cham-
ber extends some forty feet beyond the bottom of No. 2
winze.

Returning to the surface, or to the 50 foot level, and con-
tinuing westward again, we soon reach the point already
alluded to, where the deposit narrows, and find on the hang-
ing wall side a large dritt driven westward for 50 feet, which
was partislly in ore for the first half of the distance, but near
the end the rock extended way across. Returning to the
mouth of the drift, and then proceeding westward once more,
we clamber up and over two benches, and at 130 feet we find

a large shaft on the foot wall side sunk 40 feet on the dip of’
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the vein.  The formation here is not very regular, the ore
appearing first on one side and then on the other. The col-
lar of the shatft is about 130 teet vertically above the adit
level. Between the shaft and the lower workings, just
considered, is a narrow vein of ore varying from two to six
feet in width. The Quinnesec ore is nearly all of the soft
gpecular blue colored variety, somewhat similar to the Vul-
can. It is of a superior quality, as the following analyses
attest :

No. 1. No 2
Metallic iron voovoiiicinviiiiiiica e, 65.70 65.30
Aluming .o.ooovviviiii s 83 1.29
Lime..ooiii .60 .48
Manganese........coivvien iivirieieiianieineens .15 .08
Phosphorus.....o.ccoiviiiniiiiii e .03 .034
Sulplur. .o 02 039
STl vt 2.10 Insol.Res. 4.360

No. 1 is an average analysis which I made ot ore
collected by myself from the mine in 1873. No. 2 analysis
was made by J. B. Britton in 1877. The excellent qual-
ities of this ore and its adaptability to the manufacture of
Bessemer pig iron, are too plainly apparent from the above
analyses to require any comments to make them under-
stood Dy the consumers. The mine has many natural
advantages; its elevation will afiord it good drainage for
years to come, and in all probability will furnish a large
amonnt of iron ore betore the level of railroad track is
attained. To a stranger the condition of the mine is not of
the best, owing, in part, to a heavy overhanging capping of
sandstone. It is, however, fairly braced up with stulls. Dr.
N. P. Hulst, the agent of the mine, told me this was only
temporary, owing to the fact that, at present, they are greatly
pressed to fill the orders for their ore before the close of
navigation, and as soon this was over they were going to
blast away this overhanging cap rock, and open out some
new stopes for next season’s work. The company have a
large store where dry goods and groceries are sold at reason-
able rates, so that the miners can obtain good board and lodg-
ing for $3.50 per week. The officers of the Menominee Min
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ing Company are, president, J. J. Hagerman, Esq., Mil-
waukee, Wis.: secretary and treasurer, Geo. D. Van Dyke,
Esq., Milwaukee, Wis.; agent, Dr. N. P, Hulst, Vulean,
Mieh. The present cost of mining ore is less on the Menom-
inee range than in the Marquette district; the ore is easy to
drill and to mine, requiring scarcely any block-holing and but
little sledging to reduce it to the proper size for shipping;
but as soon as depth is attained, so that the side walls will
need trimming back, or that underground mining is resorted
to, then will the cost of mining—considering the disinte-
grating nature of the ore, when exposed to the action of
the atmosphere—be fully equal to the Marquette ores. The
very small amount of phosphorus, and the noticeable per-
centage of lime and magnesia, will render them desirable
mixtures for some of the Marguette ores containing too
much phosphorus to make Bessemer steel pig iron, and for
this reason the two ores could, in some instances, be handled
to a good advantage by the same commission agent.

There are several promising iron properties on the Menom-
inee range; some of them are conveniently located near the
line of railroad, others, less fortunate, are ready to ship ore
but eannot for want of transportation. The most prominent
of the latter is the Commonwealth mine, located about 2%
miles south of the Menominee river on Sec. 34, T. 40, R. 18,
Wis. The mine, probably, has mere ore in sight with a fair
prospect of its continuance, than any of the other mines of
this district. The formation dips about 65 degrees to the
south, and the strike is nearly east and west.  Atright angles
to the strike they have uncovered an aggregate thickness of
over 100 feet of soft specular red ore, which averages well in
metallie iron, and which will answer well for foundry or mill
iron purposes.
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