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GOGEBIC IRON RANGE.

The Gogebic Iron Range, located in the extreme western portion of the
Upper Peninsula, is the youngest factor in the varied mineral resources
of the State, but in extent and value by no means the least.

The general good quality of the ore and the comparative ease with
which many of the larger mines were opened has led to wonderful develop-
ments in the seven years that mining operations have been conducted
on this range.

The general features, historical and otherwise, of the Gogebic range,
have been very clearly outlined by my predecessor in his several reports.
Since his examination of the district, however, continued developments
have added materially to our knowledge of the detail of the ore occurrence;
all of which tends to strengthen faith in the stability of the ore deposits,
and that they are likely to be wrought for many years and to great depths.

From the Montreal river which forms the boundary line between Mich-
igan and Wisconsin, eastward to the Black river, a distance of eight and
one half miles, the iron formation is extremely regular, being on the
northern slope of a gently undulating ridge, the main elevation and gen-
eral slope of which is granitic. Lying on this granite with a thickness of
three or four hundred feet is a variagated slate, on which a belt of frag-
mental quartzite from 60 to 80 feet thick is superimposed, the economic
limits of which do not as yet exceed four hundred feet. Overlying this
are varying belts of slates, iron carbonates, and quartzite, to the copper
trap, a distance approximating one mile.

The average dip of these rocks is about 607 to the north and trend about
15° north of east.

From the valley of the Black river eastward the character of the range,
so far as the relative position of the component rocks is concerned,
appears greatly altered, the prominent ridge of granite, slate and quartzite
is apparently wanting. It has probably been faulted in some direction, or
has been reduced by erosion and covered with drift for a long distance
along the trend of the formation.

The position of the merchantable ore, which to the west of Black river
oceurs in the immediate vicinity of the fragmental quartzite, is found
relatively one mile further north, being within three or four hundred feet
of the trap belt. ' ,

The country lying between this ore and the line of the foot wall extend-
ing east from Black river, is occupied by mixed ore alternating with belts
of slates and ferruginous quartzite and occasional ridges of greenstone,
evidently of eruptive origin. Some exploration has been done in these
various belts of mixed ore. but nothing of value found in paying
quantities.
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A distinguishiug feature of the Gogebic formation is the dykes ‘whlqh
are thrust through the strata with considerable frequency, angi which in
many cases have much to do with the concentrating of the ore in workable
<quantities. In general these dykes, of varying thickness up to one hun.
dred feet, run at nearly right angle to the dip of the tormation, and
pitching east at 15° to 20°. The variation from this is in the pitch, the
dyke sometimes rolling to form a basin as in the Pabst mine, and some-
‘times gently undulating with an approximate level for some distance, as
seen in the Palms, Anvil and RBureka.

The dykes have heen recently encountered in the N ewport mine, whose
angle of pitch is about 80°, and which intersects at a high angle a large
dyke in ordinary position, which is the bottom of the present workings of
that mine. Dykes are also found in the Mikado. Sparta, and Comet mines
having a very high angle of pitch.

In most cases the ore is found in a trough formed by the intersection of
a dyke and a quartzite footwall, or some parallel belt of hard quartzite
rock.

It was formerly supposed by many that the ore did not exist under the
larger dykes, but developments have proved this supposition to be erroneous,
asat the Ashland mine the ore ig being mined from beneath the fourth large
dyke. and at the Norrie the ore is found by the diamond drill in undimin-
ished quantities at a depth of fifteen hundred feet and below numerous
dykes, while at the Palms the principal workings are beneath what was
thought to be the “hasal ” dyke, and explorations have determined that large
bodies of ore exist under this same dyke at the Anvil and Eureka mines.

It frequently happens that large blocks of barren ground occur between

the dyke and the upper portion of an underlying body of ore, and to this
no doubt is attributable the idea that no ore would be found beneath the
dyke, though at the Norrie mine the ore is in immediate contact with the
dyke both above and below.

The permanence of the ore bodies being now so well established, many

of the mines are equi ping themselves with machinery to operate at great
depths, The main hoisting plant of the Ashland consists of five 10-foot
drums.  This mine is also furnished with the only Cornish pump on the
range, having a fifteen inch column with nine feet stroke.

Larger hoisting and compressing plants are being erected at the Norrie.

The Colby is also in line, having recently erected a plant of twelve feet
tirst motion drums, operating balance cages which they are working in the
new vertical shafts.

The practice of electric lighting in the mines seems to have come to
stay, the Ashland mine being completely lighted by their own plant, the
Norrie and Aurora mines are lighted from the Tronwood central station,
and the Colby, Palms and Anvil from the Bessemer central station.

At present the expense is primarily somewhat more than that attending
the use of candles. ~ But the abundance of light around the shafts, along
the tramways, and at the stopes and headings, enables the work to be per-
formed more advantageously and safely than by the dim light of candles.
In close places the air is not. vitiated and the men feel more free to exert
themselves. It is a question, if these advantages do not more than com-
pensate for the extra cost,

There are yet many properties on the range which are andeveloped,
suflicient work not having been done to prove them to any considerable
depth. It is more than likely, however, that when a revival of the iron
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market occurs, sufficient capital will be provided to thoroughly test the
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roperties now being worked are in excellent ¢ ndition for puiting oo
Etr'ﬂe'quantities of ore at a reasonably low percentage g
o, E
occasion demand.
The following is
explorations:

a lrief description of the several mines and

THE ASHLAND MINE.

The ASHLAND mine, located at Ir(n}wood and th]e f:lL‘St‘ msin((;w?:édﬂil;
Gogebic rahge on the Michigan ]sg?)e] of the i\;[;?egeﬁh dréze;, . éase Tt by
3 s estate, and in 1891 was operatec . ¢ ‘
%ﬂ b(?:ss ]gi(()slx()%e;,‘%alifornia, under the supv-'arlntf}nder}cy of Ni[lIJ : Illl ;lnzgri(])are
/ %{e ore nhlined is a soft hematite, r%m?lngl 1?57;50 mi ;%$t€; h:f tlslon{u’nbered
it he age width of 85 feet. s eight sh be
V?(-apostlallo hase:}ol al‘\}(zs?‘gl and 2 are idle at present. The others haV('eP ?ttaégfﬁ
Vlocig t;]e(\)?ﬁi() 440, 650, 765, 737, and 677 fget respectively. he
ﬁmmﬁlt of sinking during the year was 976.3 feet. A battery of eight
‘( e e t%ris mui? mﬂio nilf?(i;f;fm hoaitstinz; and the
iler 3 rse power each, supplies the s . i 1t
b;OﬂL.lS;) fr?soq(l))i%b;vlrl)ﬁe four 10-foot drums m}d two 6-foot ldz .mr%srxr(iigathe
'}l'ﬂr' (t;)ri rp'ﬁ,]ci two 4-foot Rochesters are used for sinking anc 1111'1t3§,C &
,101158 bée)j’o(le stated this mine is thoroughly lighted bg anf e El(, .*:he gixth
wned by the company. Most of the ore 1s being ta den V{;Oh n ﬁl';e ixth
gn& seventh levels and the eighth level is being openelé e Rime t ke
1 drill has proved the ore at several poinis beneath the i 1}7"6(.3 961
m?l‘n};e leqsee‘: Aemployed 550 men in 1891 and produced and shipped 266,

tons of ore.
THE NORRIE MINE.

This mine is operated by the Metropolitan Iron & I{a}?dtfjo%ﬁﬂ’ Naéli
adjoilis the Ashland on the east, 1am{i} 1;1 ;ign]uillc‘%gn1vz)1; S %‘e; 1O
ie ¢ 1S he S. 1 of S. E. 4 of & 22, and W. J S: W g, 523,
iéeléo%pri%e%ﬁheé S, (‘»u;ry is ji)resident of the company, and the main
O e ow s dasripti ' ine given by Mine Inspector James

ing description of the mine given by Mine | "
Klﬁgitf 010119 v"tr.il;:}bN(‘or‘.va\g Current, August 22. 1891, is so complete and so
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nearly in accordance with what I saw on my visit in January, 1892, that T
give 1t almost complete:

“ For the first time in about a year and & half, the reporter of The Cur-
rent, visited the underground workings of the Norrie. To give an
extended description of the many changes since then and the improved

than are at our disposal, so we shall merely attempt to outline the present
condition of the property. As will perhaps be remembered by some of
our readers, the Norrie proper covers 80 acres of land and the ore comes
in from the west and crosses the half mile, going out into the Kast Norrie
on the east line. There are eight working shafts, all either in or on the
foot-wall and all carried down at about the same angle as the wall, viz., 60°,
and all fitted up with skip-roads. No. 1 which is next the Ashland mine
on the west, is down to the 7th level but is not opened out below
the 4th. No. 2, the next shaft east, is down about 45 feet below the
7th but the 6th level has not been opened up. No. 3 is down about
50 feet below the 7th level and is opened up as far down as that level.
No. 5 has not been sunk deeper than the 5th level but connections have
been made below it. No. 5 has been sunk 47 feet below the 6th level
and is opened up to that level. No. 6 has been sunk to the 8th level
and as the bottom is pretty well in the footwall a cross-cut is now being
driven to the north to strike the ore. No. 7 is down about 20 feet below
the sixth, and No. 8 is down to the 7th level. Those of the shafts
which are sunk a part of a level, were being sunk last winter and the work
was suspended to await an improvement in the iron business, buf it is
probable that they will be finished, and perhaps an additional level sunk
during the coming winter. With the exception of the extreme ends, the
mine may be said to have caved to the fifth level and the ore in the caved
pillars and backs is being systematically and, we believe, economically
taken out. Some changes seem to have been made in the manner of doing:
this since our last visit, and the present system seems to be something of
an improvement, in that it permits cleaner and surer work, and elimi-
nates several elements of danger. The running of the ore in crushed pil-
lars has been virtually done away with and timber strong enough to per-
mit the taking out of the ore, but of smaller size than the room-timber, is
used. The method in outline is this: The original footwall drift is
opened up after a cave, the location of & pillar having been found, a cross-.
cut is driven through it to the hanging wall and securely timbered.
Next the hanging, what may be termed a slice is cut out and timbered
with square sets and this slice, perhaps two, three or four sets wide is car-
ried up until it reaches the hanging or as nearly as deemed advisable to the
level above. This completed, another cut nearer the footwall is made in the
same way and this work continued until the footwall is reached. The
object seems to be to take the ore next the hanging first leaving the caved
ground if it grows too heavy for the light timber to settle against the
crushed pillar and thus keep the remaining ore next the footwall,. We
shall show by a series of cuts at a later day the work as it is being prose-
cauted. In speaking of the shafts which are opened, we have of course
reference to those where stations are cut out, drifts driven and rooms
cut out and mined or being cut out. At the time of our last visit
one of the westerly shafts had been sunk through a dyke which had
come in from the Ashland mine to the west, had struck No. 1 shaft at the
third level and had extended about half the length of the mine, dipping

1

condition of the mine as a producer would require more time and space
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then many thousands of tons of ore v n ow this dyke, the
wding : v length of the mine, and another sn
work extending nearly the whole yf ; ; and another smaller
: in and ore been mined and is being mined below
A A N ) in about the third level of No. 1, and
The first dyke, as before stated, came in bout the third level of No. 1, and
i til it reached about to the fifth level at the e “ :
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strata passed through:

Surface N 3 feet | Ore and quartz. ... ... . _ 208 fezfat
Black slates 1630 Orzr't‘z‘"“""""::'::“_:: 5 «
Mixed ore and quart 33 “ 8‘;‘6 Trmimemesmeeeee o :
%;?{I; O 34 | Mixed ore and quartz__.._._._.___ 1615 .
Oremf(i-&{l;irtz _________________ 100 : Ore_..-_____-.,-”_______.__h___—.“: o
Dyke VR 1 | Dyke. .. .. g
e — T e—— —
Quartz and ore_ .. __._......._. 368 . Oy € enmonones e o8
Dyke ..ol 18 N 5
‘Qzartz_ and ore___ .. oo o_o.... 82 “ A¥ootwall ... ____ . ___...___ a
Dyke oo i i Total oo __._ 1500 feet
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THE ACRORA.
The operatious at the Argors wmine have hitherto been carried on in &

and the ore in the Aurora occurs mainly along the footwall. Tt is of
variable width, and is a harder ore generally, than that found in other

properties east and wes{. This hardness makes an unusual amount of

blasting necessary. and adds to the ditficulty of mining operatious, as the
timbering where put in close to the ore attacked by blast is frequently
blown out, and even when repaired is liable to be less fitted for the pur-
pose intended than when originally put in. The diamond drill has proved
the continuance of the wonderful Norri e lens under this property.

The shipments for the season of 1891 were 83,552 tons.

At the election of the board of directors, held at Cleveland in .J anuary
the following gentlemen were chosen; C. L. Colby, H. A. Abbott, J. L.
Colby, Colgate Hoyt, I.. F. Severance, A. C. Dickerman and C. FL Ropes.
Mr. C. L. Colby was elected president, Mr. E. H. Abbott vice president
and secretary, and J. L. Colby treasurer. It was voted to remove the
general offices and headquarters of the company to Milwaukee.

Capt. Nat. Hibbert resigned his position as superintendent in the latter
part of January and was succeedad by Capt. Geo. Brewer. who has been.
in the emyloy of the company for some years.

THE PABST MINK.

The Passt mine, controlled by the Metropolitan Tron & Laud Co, 1s
under the charge of Capt. Wm. Frebileock, and both the so-called north
and south veins are being wrought, the vein on the hanging proving the
more productive. Exploring has been carried on on the south vein with
the expectation of striking the Avurora lens, but T have not vet heard the
result. :

The season’s output was 130,326 tons.

THE NORTH PABST MINE.

Explorations at the Norra Papst have been carried on with more or
less persistency since the carly days of mining on the Gogebic range, and
in March, 1891, one shaft had reached a depth of 410 feet and going through
a dyke, following the drill hole, which struck a good ore body, at a depth of
520 feet, early in the previous winter. Two power drills were at work.
In May the shaft was bottomed in mixed ore that was steadily improving in
character, and Capt. J. S. Buddle, who is in charge of the work, felt confi-
dent that at a depth of 25 feet further clean ore would be encountered.

By the middle of October the shaft was down about 550 feet and was
still bedded in mixed ore and quartz, and a cross-cut was started and run to
the south some 65 feet. It was expected that this cross-cut would strike
the main body of ore at a distance of 250 feet from the starting point.

In November the com bany was incorporated with a capital stock of
$200,000, divided into 40,000 shares of $5 each, and it was determined to.
furnish the mine with a new hoisting plant at once.

THE MOUNT HOPK,

The Mount Hopre, now known as the Newport, lies cast of the Pabst

body of ore overlying the lenses worked by the Norrie and East Norrie. ) 9 rery slov
‘complications, was worked in a very

" < Bt
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der e e e eredited t
Ol%ﬁi‘in@‘ the season this mine shipped 105,607 tons, which is credited to
g :

t Hope. ) .
th%‘aiolerk isrl)mder the superintendency of Mason W. Burt.

THX BONNIE.

C S ration ave
The Bonnik is still a non-producer, although some explorations h
been going on during the year.

THE FIRST NATIONAL OR DAVIS.

On this property, where work had been carried on b} ‘t’he Mgti%%(ihtjﬁ
L nﬁ & irgn Co., for over two years prior to the be.gl.m}}]lng 0 18e "jb’(Q()
) derations were s’topped early in that year, though d‘lrlrlrfglthe; i%alix(:i of 1 0 ;
ﬂIJ:)e had struck and taken out of a small vein severa Dundred fons of
mag anese ore pronounced as fine as was ever Shlp?e(t bxlfPI-}t he Luke
Su griof country. The vein was not opened to any g.tfai b ex ‘fhe7 but con

up 1 sinking till they struck a dyke and after penetravmg‘. he latior 70

?n?e;aull(d out. The pumps were removed, but an early resumption of

ect, o . The pu we:

vork was look at the close-down. 7 R

) 0‘1&% ;LV (é(s);:gljz)(;?llﬁ)gadie of the properties of the Besseme% Confgl;(é&%%i; (1);1
, held in Oct 189 TIRS TIONAL, Lron King, .
) any, held in October, 1891, the Firse NATIONAL, 1 ing

(Ié(l)l?ép;r?g ’V;Hey, the old Burton properties, were bid “}n f}(l);, 3:;)8;(22(() ;33;

G. D. Van Dyke, of Milwaukee, attorney for W. W. Wright, truste

the American Loan and Trust Company.

THE GENEVA MINE.
i f the First Nati 2t but an exploration
The GGENEVA, lying north of the First National, as yet p )

i f success. The com-
is favor § ted and has every prospect of s -
b Ver{l;:gz (Elilglgcﬁ:}ll? “i/ork forward as fast as their rivals for the owner

S}?ingof the property will permit, and have a shaft bottomed in & good soft
ore.

- Too N3 .
The mine is in charge of Capt. Jas. Nicholson.

THE ROYAL.

i joi a o1 as ¢ comprises the S.
> Royar, which adjoins the Geneva on the east, an e
E 1:} lL)fIgnlﬁﬁ[ ’TW}}LI’I( iﬁ.d 4:]6 is the old Blue Jacket, also one of th'e Blgtcz)r% )
g}r.olflr()) ”k.“:ma";w‘aé sold at public sale in October, and the prospects

ivity ing spri e favorable.
renewed activity the coming spring ave favors

THE RUBY,

& Jhandoned
All work at the Rusy, which joins the Royal on the east, tvv?i abandon
eariv in the season. For what reason I am unable to ascertain.




600 feet from the footwall, on the north side of
angle of 60°. The shafts are vertical
a depth of 1,000 feet. Cross-cuts to t
affording the most convenient connection with the levels
The new shafts are from 700 to 1,000 feet apart.

piles in January; 650 men were empl
the season of *91 and ’92 would agail
able to “scoop”’ any record of a Go

of ’86 and '87, when it was the Gulliver among the Lilliputians of the
range.

market having caused the d ischarge of 150
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THE LOWELL,

formerly the Ironton, is the W. $S.E. 1,817, T. 47, R. 46.
The original work near the Ruby was

work has been concentrated mnear the east

a good shaft and in explorations. It did not

season. Joining thé Lowell on the east is

THE FEDERAL MINE.

In January this mine was shi
Falls, Wisconsin, and employed a force of 50 men.

No. 1 shaft was sinking from the 225 foot level 1o a depth of 325 feet
and was down 275 feet.

A new compressor and other machinery were to be added to the surface
equipment.

In September the mine was shipping eight cars of ore every day, and the

mine had been opened by a drift for a length of 400 feet, and it averages
from eight to thirty feet'in width.

In October it was determined to test the de

pth of the vein by sinking a
diamond drill to

a depth of at least 300 feet from the bottom of No. 1
shaft, which will involve the sinking of a hole 600 feet deep from the
surface.

The shipments of the Frperat for the season of 1891 were 6,778 tons.
THE JACK POT.

The Jack Por comprises the west half and the BENTAMIN the east half
of what was known as the Valley mine. The fee is in Mr. J. M. Long-
year, and explorations are being made under options. The Jack Por is
being operated on the footwall and the Benjamin on the hanging wall.

The Benjamin cut ore at the depth of 180 feet from surface, and sinking
was going on in the beginning of the year, with the intention of dropping
the shaft 100 feet further. Development work was the feature of the year’s
business, and only 1,200 tons of ore were shipped.

THE COLBY.

In the beginning of 1891, the management of the Corry was bending
all its energies to put the mine in shape to take its place among the front
ranks of the producers. New shafts were being sunk in the “hanging”

the vein which dips at an
and are expected to reach the ore at
he vein have been made from points
already opened.

From 900 to 1,000 tons of ore per day were being added to the stock-

oyed, and predictions were made that
n see the Colby in such shape as to be
gebic mine, just as it did in the season

In March, however, the outlook was less bright, the dullness of the iron

men, and only about 400 men

&

abandoned during the year, {md
line of the property, in sinking
ship any ore during the

pping three cars of ore daily to Black River

L4

COMMISSIONER OF MINERAL STATISTICS. 57

B . 'I : . - ~ Wwas no or Ga:tel a,t
W eta Uled in the com ])311 5 S service, w 'rll .U.ulni) T was =
rere aus 5 ‘ ) 11¢ € ¥ |
‘ lle ose ()E ‘he ) ears b11511] €885, ‘ b [ "v .
. S ptembel Cap t‘ DlelllSOI I‘Gblg‘ne d & d Was suce eded 5/ . .
I n e : f 1 n V 1 £ ]d T ' !]

:Ott’ as Sul)e]’]n ten en 1 v ' }
O Tl ’ l‘ (;110 W ili(r accg\lllt. Of & L)I'ief tl 1. p over tb.e plop 1t’) s akeﬂ by
16 L & e t e

t asseme nd /% Xe i N Ccon 7 1 ) t ‘ . .
(1] 1 Or Of 11‘ © B ssemer Plck a s 1 D COY ].palw 1th (/ ap
£ " L LU s L O W \ VV

y 2 E‘llt g (S} evelio l‘ WOlk
a Wi l serve ‘() o1V me (]ed ()f t].le e ’(t ) 11 d. 1 pmel
‘GI‘ s o] > b}l € S0 o

o : .ember, 1891: X Y

) - the Colby mine in December, ration. but will work to
going on at }116 .a0e is now in steady operation, ) )

LA NO htSh flﬁg%%?éiéiémb with still greater Satlsf‘?dﬁ%% W hBe;rl t%liz
D fﬁl dmna?‘%’ri’ons are completed, and the Secfon‘dt?geo&}che? so that only
preser(lr pI:;I% each cage will serve as a balance dOI dﬁllittinq of much more
e woi ht of the ore will have to be lifted, admit being prepared for
the net Vge]g(;nomiéal hoisting. Amn extensive bottom 1Sid 1'at%. The grade
rapldt ank ?1(; that is already beginning to gro?iv 'at'il awlg?lpform b Toop around
il lesoo %e?nfr prepared for the milr-?fd Sp(il ;ilvc‘)vzrli;g the cars to be “spotted,”

‘ e ing 16 5106 an ted a steam
the stockpile, running up on o ide, where can be located
- the other side, wh time will be lost
or dropped to position on 1l haft house is up and no tim :

; . At No. 7 the sha t of cages is
{;hovel . t nte}?g e(?ages into operation. The same agringiﬁlsns ame hoisting
Hi g‘ﬁg‘%ere as at No. 6, and they will ]106 o%e;arfg lev};led preparatory to
p an ’ . 1 'being cleare . J 8 h ft is

he ground is also | ) be raised. No. 8 sha

plant, Here the g hich will soon begin to be r ich ore was
the stocking of tr}}e ore which i{derable amount of ric

¢ ” from which a cousl . ed by Mr.

the old ‘Eﬁutgal%ﬁér ac;ys, but which was prf'mtmanyx?lzirsl?:&l-——as i};deed

gﬂﬁxolo% og the supposition tha% ﬂ(]ie %%POS;ZS‘;VEE’ nﬁanage ment. however,

© Jnder the ’ ’

1} rface was. Un a depth of some

2%2 Is)l?;%{fe%l:se %fegllle;ﬁ)k down throqéogh Eher%yﬁ?é?%%n{isii;ute‘aspthe e 13

i or he real deposit of o incline of the footwall an
thing over 400 feet the lows down the incline o '
thing his shaft follows ine house which con-
being opened up. This ¢ a caze. The engine ho : 0
h . a skip instead of a cag been enlarged to make
is operated with a skip d No. 9 has recently been e enror
tains the hoists for this an " which is so connected with the one '

. ¢ ressor, whic ) be used tem-
zﬁom f(s)‘g :1}§f;%n’?hzli;;§$€ty that either one canstogh(ﬁ%a%ﬁ? isen0w down

e we e mi No. 9 is the newe ', 1 the

arily for the entire mine. 4 13 located well over in
porarily for t k ike Nos. 6 and 7, it is loca "\t depih
io @ depth (_?js 5;14£W§i?é1‘tilcizlﬂly and will be supplied with cages. £ P
anging, g

()f 295 Eeet’ C1 -1 l
& 0SS-C th S neen sta O
b u a he 141 ‘1‘ e(l 11 ‘ Wﬂl(ls “ e veln al[(l ‘hls W1 l

i the first level.” . i
Oog?filf)ﬁgntseof the season of 1891, 39,065 tons.

THE PALMS.

. « . d
ies di Yolby, and is describe
i i directly east of the Colby, d
poy %T)AIWMSLmIEI eS, “ﬂlc’% 1411?7% Rl.r46, ﬁas the sam];a ‘gen%giegi%tu;ii tasw at
S by and Amvil, the pri cipal mining now belng e
P appi forty feet thick.
the Colby and Anvil, thg pr13 g rock somo 10 . bick
faiey 113116 “bg?;n%{ekc?f ﬂ&llg orz in I‘()he bottom, the Parms promises to X
Fromfttlle a]pgg e producers during the coming yefa,r(.j "4 3. P. Christopher.
'OD_%ICI) l'fle isgunder the efficient management o pt.
mi ient
"The (?u{:puﬁ for the year was 32,237 tons.

8




ANNUAL REPORT OF THE

THE ANVIL,

”

=

Ashland furnac
51118, : e, and ahe . .
shipment. oout five or six cars per day were t)
InJunea fi o re the average
e re at the mji >
e destroyed one of the shaft houses and set fi
‘ ses and set fire

(’BPOS“ d.S("O
4 :overed S0me vyeg aw nd it
(‘OIIS]de.! &b Y. o years KO. anc its lo ('l‘ippl i th
] £ ] 58 (& 1 mine

but 1n Se

: ptember the :

scarcity of car Y (OmR]-&mt of Superintende

few days,” saizishoél "ghe MLS & W “IEf) we ggg(tnif ennelt was the

all the undemroug d ;’Zey V]V}H not be able to find room fo; ,( ?01119 Cars in A

(:arTs before l(ilg u evels and rooms are filling up on u%m?lxln:infn. As itis
he IOCatioﬁ .of . ) : 8, we muast vet

: f this mine is Bess -

average width ; ne is Bessemer, S. n - P

sunk in shaft V;){i gg%)@t_eposﬁ mined is 50 feet. leit"mlt‘jl-%’ R. 46 W. The

the close of 1891 was, 1 winzes, 400. The depth of t] e number of feet

4, 806 feet; No. 5 l%?‘, fl\O. 1, ,258 feet: No. 2, 331 foet.: 'i\lre S)ewe)n:agl shafts at

ote shipped, 5,000, Nambr gt 0 mined in 1591 "0, Tois o

DA Bennett; H. Sie&"ﬁsfj (?ir]\( of nen employed, 50, :Q;I]Jeliin"mzﬁizﬁtf

THE EUREKA,

-[he El‘hb] HZR 3 - . rEe & §/-
! KA iy 5
¢ - ‘ € fOl n’(l.)el l) 1{110 WIl A8 f 1¢ I)d“‘) lel 11(1‘ 1 1 } inua
LY N (: t : : p LoD, and teo mot k : ” 1{), g
! ")I i (0] S’ l Arts in o O@ld‘ ai { t X more were SIN£1ng and m prepara, ’
1 ‘ S5 r) - '

ll Jﬂ 3;)' Lhé‘ Con y ] < A L N ‘ 5
. Oile lp&rl had, l(),()”() 10 ns Oi ore on bhe hlln f O ] Q}ld,f[;
(r/ 11 } the E 11 SN dm? (%’1 (e} W‘ 17 lg (lt‘ ” 16 T ﬁt [¢] ()E & bO i ’/ uOO 17();!‘» ])e) l% (lia\y Ll’ SISAS
| | g ;0 { )5S 53 at l\' 0. 2, W 0 d B ‘ ‘ (‘ ~.\O

u“!“\ was lbleo‘l Ule%q} 1 l“l 2004 p[()g pects ()f 800711 })e 1gy n
[ ,[) 106 1011, )11 4 )tl bhl ng an St}ll C DQH!HG 1 to Gen(}-
| [” Y& f;e” [ “l(“/ mine t} ougy s 5
i p oM Do ', l h ( y pp :A feth tats <. d ko
| N h ¥ llalft»., u Jr 1D, ¢ ) ot - taken
§] ()Ioech()) /{ ) Sd "\()1 8 [b 1]‘01’ . l st ]l 15 was necessar 513 1'11(6‘” O3
0el t]l(\v 195‘/ j ” € aept h t & 1e j& 1 ( SINSTH ]F‘] ()bl’t Fif /h ?‘
on -/ (o) 7t lbp O
‘“ 1 l(_) o b 1 L New aA1scov
dll REEKA llad t (5] a:bbazn,dolled [ei418 pOI ar lly-, OW lllg ‘ O '(Jhe( ‘ il) (l 8;{ )k 1 “E‘ ‘ { h;
3 & = H:nd ﬂ/b()u‘ 2()0 ff‘) j 1€ TO ] e ]id ("ﬂz(yllo I}ll‘
| i] ’ ¥ et O d b
d.l]lJ]ll()d ]e(/a Vit th lt ore \ YO reacn.
1 ]:”. W 8S/Str1‘ H S1 [\?kl] [g i h€‘ e 5 ]la lllg pE/]lef [d,le(l Lhe ] 1;‘ al llt) 14 feet‘
| was rea Clle(] 1)]1! t] 1e CL(;;S t ma Ib‘ Vas ver S ‘ H‘ lSi ‘0‘;( Vi y . dleso:)lb‘ ::Oh(‘l llli(:havp.
: ; e ' 11 00
l ), : 5, ac
I()Ile WOr kl D.h‘l hllaft was av } C {)I me dO wi ())()‘) ]‘G’Pi ar ((1 V‘a% Ot’() he’ llsh’t“! ﬂk
l d Whll n ())“ e (]P[)()Sll as la.pl(“V &S [)OSSlb.]e.v o ' h ‘ p |
3 3 ¥ l Inent o e HUREK A g { ’ % 2] |
[ 148 Or €880 t é) ) { ton
! le ipme ! l } i § T A ‘ llleS,BS o 1 9’ "as 3(0
8 W&, '. 3 OIS

THE BAST DANGL ER,

|

f

]

/

l

i .

The Eas
‘ e FAST DANGLER is as i
at a depth of - 'LER 1s as yet nothing more £}

| vt a depth of 300 feet a fisgnre ong more than an exploratio

’ feet from the shaft. re of good ore was struck inpa cros:n;ftl tilfcmgh
-cut at nine

|

!

|

THE UNITED.

‘ © N Y, o 1 2 }( “g netay }) A1t he ea. ‘5‘ h i ] 1} 2
= ‘2 CED, compor t et
) I G o 'h( 23191 .1]"'1& =l LYECEE 11 f 1
1]! l VI RE Se . Pebt a 0F T

h ecrldﬂl' Shiplﬂeﬂt}s Of ore W } a —&
& * Wep ) §.’ul at 11]( vV 1 &
. L > ANYIT mine M ;oY
(S e " ﬂ) Z, to tb ¥

tO th tin’lbering ]n 11 es ‘ i ‘Et V [] 1 t t T 3
e (11 ¢ ha . he qha - wWas tne one al p'l g } i }
v Pl 'l?:f e chn.

In JU] de ,lOpD](?l] t work was ¢oi 1 t was De e
S nng on nut no Shlp}) ) i
S mg wa b ing d
y deve { S beiny done,.

(“,OMM.ISSIONER OF MINERAL STATISTICS. 59

Miner & Wells option, is sfill an exploration, having a small vein of ore.
Tt is worked through one 7x10 foot shaft. which is equipped with & new
Reynolds npright hoiler and No. 7 Cameron pumyp in addition to the old
plant. Capt. Thomas ‘Waters has charge.

THE MIKADO.

The Mikapo during the early part of January was being worked by 2
party who were said to be “doing barely enough work to hold their claims,”
but in the latter part of the month the property was attached by the
sheriff on labor claims. Later the property fell into the hands of Detroit
parties, under the management of W. P. O’Brien.

A shaft has been sunk to a depth of 310 feet. At a depth of 190 feet
a cross-cut encountered & vein of merchantable ore eight feet thick. At
250 feet deep a cross-cutb exposed & vein of ore 11 feet in thickness. At the
bottom of the shaft the cross-cut exposed two veins of excellent ore eight
foot in thickness with three feet of ferruginous quartzite between them.
THE SPARTA.

The SparTA, formerly known as the (HICAGO, is one of the most prom-
ising options on the (Gogebic range, and is situated north of Sunday Lake.
Focation, N. 4 of N. W. ;5. 9, T. 47, R.45.

In January they were opening 2 15-foot vein struck at a depth of 190
feet in November, 1890, The vein was then opened for a distance of 250
feet, and the dump 1n January showed about 500 tons of good ore. The
mine has a finely timbered two-compartment shaft, and a good plant of

machinery, and in May the shaft was bottomed entirely in ore.

Tn November a new find was struck north of the old explorations, a
of fine ore, and a new hoisting plant of 4-

cross-cut going through 35 feet
foot Bullock drums was put in about that time. Mr. Putnam, the general
manager of the company, reported his mine constantly improving, and in
the latter part of the month they struck a vein in the west drift, into which
it penetrated 26 feet and was still being pushed ahead in clean ore. The
new hoisting plant was in satisfactory operation toward the last of Novem-
ber, and the outlook in both the east and west drifts betokened excellent
future prospects for the Sparta.

The shipment for the season was 5,000 tons. Number of men employed,
40; nature of ove, soft hematite; per cent iron, 60 to 65 silica, 6: phos-

phorus, .115.

THE BROTHERTON.
O with a record of 92,000 tons
it would beat

d the work of 189
New Year's

The BroTHERTON ende
of ore, and at the opening of 1891 everything indicated that
that record and easily write 100,000 tons” on its banner on
day, 1892.

Tn January 200 men were employed, 450 tons were being raised every day,
snd three shafts had either been or were about to be started,sinking from the
900 to the 300-foot level. But in April, compelled by the same causes
which operated at other mines, the Brotherton greatly reduced its working
force by discharging 75 of its 200 employés, and though its shipments
continued up to late in the season to be about 500 tons per day, its total
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season’s shipment amounted to only 46,574 tons - but little over half the
number of tong shipped in 1890.

THE CROWN POINT.

At the Crown Pornt they were still extending the cross-cut south from
the bottom of the old No, 1 shaft, at a depth of 95 feet. The cross-cut
was in 190 feet, breasted in mixed ore; it was to be continued from 200 to

800 feet further, unless the vein was struck sooner. Prospects in March
were good.  Capt. R.J. Bawden 1s in charge.

THE SUNDAY LAKE.

The Suxpay Laxks is owned by Geo. M. Wakefield and others, and held
under an option by Ferdinand Schlesinger, of Milwaukee, Wis. The ore
raised is the highest in metallic iron of any Gogebic ore, and in J anuary,
1891, in was coming from the mine af the rate of 400 tons daily.

In March a new vein of ore was struck, north of any of the former
workings, which was considered a great find and expected to put the mine
in the list of big shippers of the Gogebic range.

be mine is opened from surface by two shafts, No. 1, 400 feet deep and
%\TS%. 2, 450 feet. “The following is an” official statement of work done in
1:

No. feet shaft sunk in 1893 e el 2382
No. “ winges i P e 4954
No. “ drifted in 891 .. ceeeo .. .. 2048
No. tons iron mined in wor oo .. 72,014
No. « « shipped = e 64,902

No. men employed_ . _. e .. ... 165

Location of mine, Wakefield; superintendent, John McLeod; main
office, Milwaukee, Wis,

THE JOLIET.

The Jorimr mine, located st Wakefield, Mich., was operated in 1891
under an option held by T Schlesinger of Milwaukee. The only work
done was exploratory, and no shipments were made, One shaft was sunk

to a depth of 165 feet, The broperty is under the general management -
of Mr. P. F. Cole, and Mr. John McLeod is superintendent at the mine

THE IRON CHIER.

The Iron CHIEF, which was originally operated by Moore & B
and produced some ore in 1887, fell into the control of the Sc
syndicate about the close of 1890, and in Febru
unwatering the old workings was in pbrogress p
mining operations.

enjamin, .
hlesinger
ary, 1891, the work of
reparatory to resuming

THE COMET.

The Comar, formerly known ag the Ecripsy, is a comparatively old mine

y the Penokee and Gogebie
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ap as soon as they arrived.  But up to the last of October only three car-
joads of the new machinery had arrived-—a portion of the expected plant,
and it was announced that the whole would not be on the ground for some
time thereafter. The compressors hitherto in use have a stated capacity
of 30 drills but have been actually driving 45, while there is work
enough for 60. The air cylinders of the new machines are to be 28x48
inches each, and steam cylinders 36x48 inches and 40x48 inches.

When the improvements in the hoisting plant were completed the man-
agement expected to secure a more economical service in that branch of
the mine work. The plant used up to the time of which T write was
adapted to the economical hoisting of a ton of ore per skip from a depth
of 1,000 feet, but in practice was hoisting 2 tons from a depth of over 1,000
teet. The new drums will be much larger and will hoist from Nos. 3, 4, 5
and 6 shafts. The old plant will be remodeled and used for hoisting from
the other shafts which have not yetweached a great depth.

The company began shipping ore early in May notwithstanding the fact
that they had then 60,000 tons of the product of 1890 lying in Lake Erie
ports, representing a cost of $240,000, and not a ton of which was sold.

The location is already connected with the outer world by three railroads
and a fourth- the Huron Bay-—was making rapid headway during the
summer of ‘91 toward Champion, employing a construction force of 1,500
men and was expected to be ready for business in the summer of 1892
Tis advent was looked forward to with great local interest, as it was reported
the new road would be a competitor for carrying Champion ore and would
.cut the prevailing freight tariff square in two.

But one discovery of note was made during the year’s opevations—— that
of & new lens of ore near No. 1 shaft. For the following particulars con-
werning the new find, as well as of the general outlook at the mine at the
lose of 1891, T am indebted to the Ishpeming Iron Ore:

“At No. 1 shaft, at the east end on the Champion mine, they have
encountered a new lens of ore that is particularly rich, it giving from 69
to 70 per cent in metallic iron and is low as to phosphorus. It is not
thought that it is a very large deposit, but it 1is accepiable nevertheless.
It is dark, lusterless ore, and specimens of it would be good things to have
at the World’s Fair for free distribution amongst those who desire to
learn of the purest ores of this country. They would compare favorably

with the ores of any region under the sun. The ore was encountered
between the third and fourth levels of the shaft, the latter having been
started in the foot wall. The shaft is an old one having been sunk many
years ago, and abandoned because the deposits were supposed to have
been carried, by their pitch, farther west.

“The Champion possesses one of the most tenacious veins in this field.
1t has been opened upon for a great length, and as to depth it exceeds
.any mine in the Marquette district. The bottom shows well in fine stopes
of ore, and everything in and about the property is in excellent condition.”

The depth to which the openings by shaft had been carried up to the end
of 1891 was as follows: No. 1, 2093 feet; No. 2, 351 feet; No. 3, 1,007 feet;

No. 4, 1,102 feet; No. 5, 1,087 feet; Main (or No. 6), 821 feet. Number of
feet shaft sunk in 1891, 4191; number of feet winzes sunk in 1891, 4315,

Number of men employed in 1891, 566; number of tons iron mined in
1891, 196,357; number of tons iron shipped in 1891, 133,413. Nature of
.ore, magnetic and specular.

~ Location of mine, Beacon, Miclh., superintendent, W. Fitch; agent,
A. Kidder. Marquette, Mich.
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THE HORTENSE.

The Hortense (North Champion) property is owned in fee by the
M. H. & O. R. R. Co., and held under a lease by the Hortense Mining Co.
No work was done in 1891,

THE REPUBLIC.

The REPUBLIC company in May put two of its lake carriers in the Ash.
land ore trade which was thought to mean a very material curtailment of
season’s product. Heretofore the company had had use for its entire fleet
and had at times found it necessary to secure the service of “tramp”
vessels.

In July the mine was greatly damaged by fire, by which two men lost
their lives. The unwatering of the, No. 4 shaft in December, on the
Republic property, purchased from the West Republic Company, was
under way and diamond drilling was commenced. Several holes were to
be put in across the formation, and towards the big green stone bluft
rising so prominently at this point.

The product for the year was 191,000 tons, being a considerable reduc-
tion from the product of 1890, owing to the accident.

The property of the REpuBLIC Repucrion Co. consisting of a lease
from the Republic Iron Company, a mill and machinery was disposed of

at a foreclosure sale in December, the mortgage being in favor of Dalliba,
Corrigan & Company of Cleveland, Ohio. Nothing in the way of ore
reduction was done the past season. The old dump pile proved to be
very refractory when put into the crushers. Production was attended
by too much cost and then the material was not nearly as rich as was
anticipated. At one point there was a few tons of ore in the pile, but
this was not sufficient to give a profit and other portions of the pile were
practically unproductive. The reduction of the dump piles of the Repub-
lic can be said to be at an end. The ore is not there

THE RIVERSIDE.

The RiIvERSIDE Mining Cowmpany reported very good news from the
mine in January. This came on the heels of an assessment, and those
who paid up were gratified to learn that they were likely to receive
adequate returns for the outlay. In January 26 men were working in
the mine. The vein is fifteen feet wide and is being worked out full
width. Indications of a large ore body are abundant.:

In April 2,000 shares of the capital stock were offered for sale for the
purpose of raising funds to push the development of the mine.

In November a new shaft house was building at the mine, work prepar-
atory to the resumption of sinking was about finished and the force of
miners was put at work in the shaft. In December the new compressor
was started up, sinking in the new shaft resumod and shipments of ore
were being made from the mine to the Weston furnace at Manistique.

THE HUMBOLDT MINE.,

At this mine in September all work was stopped, the pumps removed
and the mine allowed to fill. An assessment of three dollars per share
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and it can be mined profita-
sas called. There is lots of good ore there, and it can be mined p
was . There 1s
o doubt will be re long. )

nd no doubt will be befor @ o S
b]-‘% ?j]{])%cenﬂ)er it was reported that the Humbolds D&pf?(/%i t\?ro{fld ne
¢ ell}-—'fioné the first of the new year, that a small iorc? 0 nm;;;ir ]:ice be
on )]‘L;de for a time, and if the ore could he marketed at a P
amploye ime, ar  ore
increase would be made accordingly.

THE EDWARDS MINE.

i i andoned
An explering party renewed operations in Sﬁpte%ﬂﬁi a;rttth“?aslz?jr;g:nﬂy
” ,.J‘;:.— C e ) ) Tumbo 3 ,
EDpwARDs mine, the oldest mining proper Ey ab
reported that they found ore in quantities.

NEW FOXDALE.

- . : f

The directors of the Nuw Foxpare company ]]elweg]];zr{iu?iifizmg?tt v;)o
ten cents per share in May, payable in five monTt_l y 111; rThe ,m’pose o
('E;n’c@ cach, the first instaliment becoming (h}@ du m}f e ro}gerty' N
{he assessment was to reise }\lmorkn}gl 5251%%1680 evelop the p

i : ave yie $6,000. o
pa&(‘ll tlfg f:??og Q(?Salll)ﬁr i}ﬁz}ﬂ&m&g; Zre on the property, which is bon :Lll(z,n ]3;1(%1-
of NEIEJ ' ;)f S, 10, L. 47, B. 28, W, it ha:flng been 1%0?3}%(1 y dia
drill, andﬁx test pit uncovered the orehlé feflaé ftonzlesruzl;aé, yluanagement of

Active operations were resumed May 3, un, e work
Capt. Buzzo, of the Salisbury mine, and a gftlllggno dmwas o D soon o
sihking the shaft. New machinery was ordered an ,

arr’f‘flzland is owned by Don M. Dickinson of Detroit, and leased by Ish-
peming gentlemen. of

Toward the last of August ore was struck at a pmfn’%D }ile f%\;s; ]flel;zc’fl(\ivtei of
the Humboldt mine. The ore is a wntmuahgn Oxist e s
going west, is a black magnetite and known to ex
bogr}ll ‘October the showing at the Foxdale was consuierefé V@ryf(}lﬁrgggmg.
The shaft was down 65 feet and all the way in clegr, ]15{1 tsgﬁ(ﬁoagh S.Ome
* Considerable work was in progress in Decem ber, )}ldere(‘i_ iy e
fine ore was coming out of the mine, it was not1L L;)ﬁlbli 4eX 3ec:t dficlently
clean to be called first-class. Capt. Buzzo dl(? n(j&‘t}l %O thl cct to find o
clean pl“Odugt o greﬂtte? (ggp]f gﬂ?ﬁi %;gﬁﬂ;em line betV:'Ian the diamond

he shaft was expecte reach & 1
fie;‘i{i tllllg]:s,awthgre thcf good oro there cut ought to be found.

THE SAMPSON.

At the SampsoN mine after sigk@ng & Shaift foxc‘ 1-% %igiirgetﬁi 21}65 ffe;‘g 113
be hardest kind of jasper, and driving a c,1oss-\ 1., 3 feet, X
g)l?nel atlim; before with thendlamﬁnd drill, Waf {)(Z)a;;l;eziolvr;ag f111;y‘;he hanging.
The shaft followed the foot, the cross-cu . being. d
¥ rmglet%e boring the thickness of the ore is judged dt5106 %ceg. wesh of the
The point at which the cross-cut finds the ore 1'Sd ( e?der o mevent
drill hole, it being deemed advisable to go to that side in o o to provent
accident from gréund that might come away from abovg, asyc rerhiac are
the old workings from which considerable trouble has resulted.

th




lgvil_which shows in the next o
red 1t westward some distance from it

reasons for expecting

off. Mr. A. W, Maitland, gen
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m the Sampson, where cut by the drill
iron, and one that should And o | v
Seasons.

In November a vein of fair ore was penet
leyeI.aHd the miners had worked M;lﬁneu
VC‘l‘ILl improving as they ;’)rogrpéqng} e
quite flaftering. T

pe dn + 18 & non-Bessemer, very high ip
a ready market at fair price in ordinary

rated ortl the two hundred foot
Cross-cut some thirty feet

The puipescn ome thirty feet, the
~0e outiook for the mine was then

VOLUNTEER MINE,

A new outfit of machin ;

S d(hlh@rv was put int : 1e
consisting of {w Ly a8 pub Into operafion during the 5
diamei'erhznfé t,'\‘ofKendaH boilers of 150 horse power drh?‘ﬂhh{ p]aftf year,

ster and six . g SC power, drums eight i
with air ;yh”’d‘?rsegg lzg;,th of face. The compressor is a f{%ﬁdlD ee}s in
& > X4 ine cx : T + y ¢ GX
the Champion mine x5 inches.  This compressor was formerly ir o

) pion mine, but being too small for yge 4] CHY an use at
the as good as new in every respect a Iotl us{} s, Was remodeled,
ponderous stes . =Y POBReCt and transferred fo the V. o
th el middle obf i&‘ﬁﬁs‘ini{é}éi fijom lthe E P. Allis works was a].rg%)e aglggilme};
E]arl in D LSS 1, four hundred men were 1 ) S,
Har e . - iy :re employed at i} :
- h};d ) cemlzel it was looking well at al} points ‘u% Y ?t this mine.
i mmproved much in quality S and nthe cast the
he location of this mine is Palom .
Michigan, Nafurfehc])sf rgrrew isiﬂalﬁer, Richmond township, Marquette, Co
. P 9 . ernatite: JQrC‘elt" ), - “.” Ly
er cent v AULE, § nt iron, 60 e :
per t phosphorus, .065. Main office, Detroit Mich. per cent silica, 5;

D e Addyress, Palmer,
Number of shafts,
]-aﬂ—~_'w—“ Depth.
QT 300 feet
B e ______BOO
4T e 400 *
el L. ___ 400 ¢

AVeIa.ge Wldtll Of ore d *p()Sl( e e e L - - 20 feet
€
b ‘ . - - e
IJ ulnbe/l fe’et Shc;f‘ Sllﬂk é“ 18-)1-_ *7_ T e e e 250

e 100
II:ITumber tons _iron mined in 1891
Number tons iron shipped in 1891_ ITIooee--- 190,000
umber men employed__.______ _TTTTTTTTTrommemeseoos I
Cost per ton miningh_“_,“__."HH” T o
el $1.60

Superintendent, Thomag Watters

AMERICAN MINE,

At the IR ine in J !
1e AMERICAN mine in J aly they had reached the swell on the lowest
: ne abo;rel,o ’chte_ pitch }cl)f the ore having ca,z“ul
! v e dis s location on high
management repor ted the property as lookingbweelrl Iz‘;lejs'l d
a considerable gain in future product. e good

CAMBRIA MINE,

Water at the CAMBRIA mine in

o pumps wore monpres L8 - April was rapidly rising in the shafts and

acity. The underground fo i
re
eral manager of the Cambria,eLviVIE;rs Eﬁg
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Lucy mines, reported these properties in September to be operating in
a quiet manner. But little ore had been sold, and the company did not
favor the plan of piling it upon the docks at Cleveland, or other Lake
Erie ports, until a sale had been effected. The drain, which is nearly a
mile in length, was said in October to be nearing completion. And as
soou as the electric railway was started up the mine water was to be util-
ized for furnishing power to run the boilers in the company’s power house.
Mr. Powell Stackhouse, of Philadelphia, late vice president of the Cam-
bria Iron Works of Johnstown, Pa., has been appointed president of that
company to fill the vacancy caused by the death of Mr. Townsend. Mr.
Stackhouse is alse president of the Penn Iron Company.
DEXTER MINKE.

The DuxTir consolidated mine is located on the K. § of N. W. }
and W. L of N, E. £ 8.3 T.47 N, R. 28 W. In the month of January a
new deposit of hematite was discovered 200 feet east of the * Dexter”
shaft.

In May the drift had gone four feet into a soft brown limonite ore affer
going through 40 feet of mixed hard ore and jasper.

Tts yield for the year was about 8,000 tons of limonite and manganiferous
ore, containing 56 per cent iron, .105 phos.

It employs about 25 men. The cost per fon mining was $2.50, and the
cost per ton of transportation to lake port was 60 cents. The Dexter is
opened by two shafts, the “Dey ” shaft, 150 feet and the ‘* Dexter,” 425
feet deep. There was 125 feet of sinking done in 1891, of which 75 feet
were sunk in shaft and 50 feet in winzes. The season’s shipments were
5,500 tons.

I am indebted to Geo. R. Persons, clerk of the company, for courtesy
in furnishing the above facts.

WHEAT MINE.

At the WuEAT mine in February a winze was being sunk from the
lower levels in the south vein through the ore. The ore is of a Bessemer
grade showing .031 in phosphorus. Both veins in the property have been
well opened and in February were still breasted in ore, the vein averaging
over 20 feet in width.

Thomas Prout, Superintendent of the Wheat Mining Co., furnishes the
tollowing statement concerning the mine and its operations in 1891:

Fee owner, A. H. Wick; lessees, Wheat Mining Co.; Superintendent,
Thomas Prout; location of mine, Cascade range, S. E. 1 8. 29, T. 47, R. 25;
pature of ore, hematite; per cent iron, .59; per cent silica, .12; per cent
phosphorus, .065; main office, Cleveland, Ohio; address, J. B. Zerbst,

Cleveland.

No. of Shaft. Depth.

T (Pit) e 70 feet
2 (Shaft). .- e 76«
3 % . 262
Average width of ore deposit ... .. ... ... 25
No. feet shafts sunk in 1891 . ... .. ___ 47 «
No. “ winzes “ L 40
No. fathoms stoped e . L795% fathoms
No. tons iron mined in 1891 ____ . _____ .. _ ... 4,000 tons
No. ¢ ¢ ghipped “ ... 4,000 *
No. men employed .. ... o 25
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SWANZEY MINE.

At the Swaxzry mine of the Escanaba Land and Iron Company, every-
thing in June was progressing favorably. The ore deposit was looking
well and a considerable stack pile had been mined. Shipments were soon
to commence from the latter. "Ip August the existence of a vein of first
class Bessemer ore 68 feet in width, DLelow the working of the Swanzey
was ascertained.  In January, 1892, the company were nﬁeetinq with much
cucouragement in their operations.  They were developing a fine deposit
of ore, and reported a gale of ore for this year’s delivery at a price consid-
erably in advance of that which ruled for the year 1891.

The company possesses several hundred acres of land favorably located,

and look to the discovery of other mines after the one now being wrought
is well under way. )

CHESHIRE MINJ.

The CmrsuIrE mine is near the Swanzey on the Chicago & North-
western railway. It is now the property of the Fscanaba Land and
Mining Co., who are prosecuting active work at the mine. Capt. Joseph
Cornish resigned his office and Capt. John Carmichal, lately with the
Milwaukee mine at Negaunee, was directing affairs at the mine in May.

THE FITCH MINE.

Mining operations at the Frrcn, located west of the Baginaw, on 8. E. 1
of the NNE. 1 S. 24, T. 47, R. 28, were suspended in Octobe?*, and’doubt was
expressed as to whether the mine would again be wrought, the deposit
(lilavi?tg S0 nirrovged gown a? to render ifs profitable working a matter of

oubt except under favorable circumstances, not locked for, ;
Shipment in 1891, 15,093 tons. poked for, in the future.

The mine is owned by the Tron Qliffs Co. d s ic
Mather & Co., Clevelan}é, Ohio. o and operated by Pickands,

IRON VALLEY MINE.

The following description of the Trox VaLL
deposit, and work done in 1891, is taken mainly £
Is%}i)eming Democrat:

he shaft at the Iron Valley mine reached the ore early i ;

1891. This shaft is situated 600 feet east of the west 1111237 0? tgectg}))snr-’
pany’s land, which is the east boundary line of the city limits of Ishpem-
Ing, and 250 feet south of their north line. This body of ore evidently
does not appear nearer to the surface than 60 feet, and is overlaid with
about‘2% feet of soft schistose rock, about four feet of green rock very
much of a soapstone nature quite heavily charged with iron, the lower
part of which is stained with the ore and strongly resembles a rich paint
rock. Underneath this is about two feet of jasper and greenish quartz

and then the clean hematite. The ore dips at an an;ﬂe of about 50
degrees to the south and west. The north side of the shaft is down about
five feet in the clean ore which is of a very superior quality. The first
four feet 18 a hard hematite, perfectly clean, and under this a soft
blue_‘ hematite. A sample from four feet of the ore was analyzed
by S. A. Mitz and showed the following result: Metallic iron, 62.05;

EY mine, character of
rom the columns of the
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us, 075, In October the shaft was 53 feet deep and it was
E?LZ?()%Z%I to sink it to a depth of 75 feet when a drift was to be Sttm Eg%
west towards the diorite. The diorite to the east and west is abouvl ]i
feet distant, the present shaft being down in the middle of the Vfl.feyé
The drill hole that discovered this body of ore was a lucky one foy} 11
had been a little farther north it would have missed the ore eptne'%.
The track whick was put in two years ago will be turned down into the va(i
ley at once and from present appearances Iron Valley ore will be shippe
gain in 1892, o
abﬁll}];.lelille;il)opment at the bottom of the slmﬁ indicates a body of hard
hematite, such as was shipped from No. 2 shaft in the old workings, }"ath(‘er
than a soft blue ore. The diamond drill did not cut any of this ore as it
Lies about 12 feet south. of where the diamond drill ran. This was a Veé%f
superior quality of ore, many of the samples taken running as high as "
and 67 per cent in metallic iron.  On the side hill only bunches szd pock-
ets of this ore were found, all on the surface; but the present indications
are that the shaft has discovered the main body. This hard llenlat}]‘cle nolw
covers almost the entire bottom of the shaft. The diamond dI‘ld hole
bottomed in some very hard matter, and as the stock of (hamonh s was
exhausted the company thought it best to sink a shaft to reveal what was
hidden. At this time, December, 1891, the Iron Valley shaff is (low?1 over
one hundred feet and still going deeper. A drift will shortly be driven
in towards the hanging wall where ore is expected to be found.

MITCHELL AND WINTHUROP.

i inthr The fee
These properties are both worked by the Winthrop Iron Co. ,
owne;S 0%) thpe Mitchell is the Pittsburg & Lake Angehne Iron Oo(.i,
while the fee of the Winthrop is in the Winthrop Tron Co. an
both mines are under the local superintendency of Mr. C. F. Fairbarn,
o whose courtesy I am indebted for much of the fgélfwmg particulars
lative to properties and the operations on them in 1891.
* '%hlg t:')re tlninléd is a hematite running 63.50 per cent irom, 4.95 per cent
silica, and .120 per cent phosphorus. The average width of the ore deposit
is ﬁft,y feot on the Mitchell end of the property and 40 feet on the
inthrop. y

Wf][’rilel Iﬁ?tchell began sinking a new shaft in the early part of 1891, and
in February it reached a depth of 46 feet. In April a new ore lens wals
struck in the foot wall, that bade fair to develop into something of much
value. The ore was of excellent quality and indications pointed to a large
d it.

eII)gS.}une the new shaft had been holed through to a depth of 370 feet,
but had not been squared up for this distance. The showing of ore was
good and about 7,000 tons per month were ﬁelr}g ralseg. With the new
haft down this amount can be very materially increased. —

° ?[‘he 8peniugs by shaft at the close of 1891 were shafts “A,” 510 gee:,’
and “B,” 500 feet deep, and the sinking for the year aggregated 560d ef ;
68,615 tons of ore were mined, all of which was shipped to Cleveland at a
sost of $1.45 per ton. ) .

(Jo'ql‘h(e)a ‘&Vin'thgop is located two miles south of Ishpeming on S. W. } of
S. 21, T. 47, R. 27. 3 -

5 Tah7e openings during 1891 by shaft amounted to 195 feet, by winze Eo }810
feet, and the several shafts were, at the end of the year, respectively of the
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following depths: No. 1, 420 feet; No. 2, 230 feet: No. 3. 95 teet: No. 4
J ., 6 et O. .

520 feet.

There was mined from the Wi
1 shinped 534 e Winthrop for the . R O
and shipped 53,428 tons. The force employed atyfﬁé’ ﬁ?}ﬁéo\vgznl%gf o
men

and the aggregate shi .
of ore. rgregate shipment of ore from both amounted to 122,043 tons
Ly . ONs

LAKE ANGELINE MINK.

’Ehe Oﬂi i-( ire Vi IS 8} .
states 'Ehat( ltiiel:l%(;; ¥):Jf lths. Walters, Supt. of the LakE ANcELING mi
150 feet; winze si kil of feet sunk during 1891 was 650; shaft 2 mine,
250,000 tons of 0":11 ing 500 feet. Five hundred men were o sinking,
The cost Pél‘ ton ]obf VIJ;}S mined, and 242,000 tons thppled f;let}:/éﬁployed,

e nininge w p s shiy , . <
p()‘ft é)Jé) cents per ton. g was $2.00, and cost of transportation t(?alsg)l?e;
n sanuzry the compan: o L. 7

ore at the e v t 1y were engaged In develoni o denos]
plexing ﬁ)ggio‘f thfe 1t property near the lake. Theo(?éﬁg’s;t eposit of blue
and thom Hlakif(n of things, the ore first taking a pitch of ;1}31())1;16‘;5821(1)1(3 a per-
800 feet and no aéh?iulfe (? at. The vein has been drifted uponof} eggees
the new shaft to fmlgﬁgr tOthtvs{ard as yet. A diamond drill was ;Ira :cdouz
the est the ore.  The vein was cut 26 £t th cG a
enc&f&iﬁg&lteﬁg Jaisper on the north, and on the :(?Jtlflt /fé) fi}te.t%flck when
the water fr'om iﬁfecztﬁfﬁ?g )j de‘c 1dedt toward the close of Octoberotb ?«Zfixzss
owInedhby them. allow arm of Lake Angeline, that oceupios lan é%

n the latte . - ,
east or ne; e‘;fdpg%"tt%f December the work of opening the first level in th
considerable to tl e mine was in progress. Prospects of ifs : Ains

/ o the old workings were considered brigl?t 1 of 1ts adding

THE LAKE SUPERIOR MINE.

The diamond drill and the sinki i
doing impor e sinking of the new shaft on secti .
1890g3ndIi)e‘i?z?gigivﬁolpégent work on this property in thesg;zfsli(ﬁl ldh e
a greater extent of or 91, and by the middle of Februar ilad gh ays of
deep and a Cl’Oss;_cﬁ{;)l-e than was anticipated. The shaft wgs thefj 3%\&1} up
Bessemer, 62 per/ -GW?S under way to the east workings ’i‘hs ¢ f,eet
C}(l)mpany was ﬁ]lingeig ’thaﬁdpgiﬁffmsf 1%% phosphorus. In Oc(‘zo%zéi 1,;1‘2
that adjoins their propert ‘ e n of the north end of Lake An ;1 7
shaft early i oy o fire did considerable damage # geno
month, bgft ély Bg‘;lilc'logll agc} stopped the hoisting of Oig@fé';) g};}e nge
the damage rePair}ed 50 '.aml.ary’_1892, the mine was cleared of ovu 2

The Lake Superio anﬁ zvel-y thing in readiness for active in{linl. water,
Bessemer, on itspextgr finds all grades of iron ore, Bessemer ey
shaft sink,ing was dotriqﬁe I%S‘ff téj. dFlve }“l,ndre‘d and t\';velitviﬁv‘j%nfecffﬁogé
was as follows at the end of ﬂ“ iia :.he depth of the several shafis Woiked

i‘}ogs}mr
o. © T o2 20 feet
No. 6« T e 520 =
No.7 <« _ T e 844 -
See. 16 < T T e .. 880
Cage G e e 43¢«
:Eake W T 513 =
Hagt Shaft, section 2—1 T T T T T s 440G ¢

T T e e e e L L 81 13

West  « o«
e
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Total number fons ore shipped in 1891, 318,283; average number of men
employed 830. Main office. Boston, Mass.; address, Ishpeming, Mich.

THE RBARNUM MINE

The Bannum Ming, the property of the Tron Cliff Company, was closed
down in March. It was one of the oldest openings worked, being first
commences here in 1868, Since that time it has produced about 815,000
tons of good quality ore. Its lenses have been wrought to nearly their full
Hmit, and there is little to expect iu the way of a profit for future opera-

tions, certainly not at the prices offeved for ore duving 1391

THE CLEVELAND-QLIFFS IRON COMPANY.

In May, 1891, oeenrred & most important event 1n the mining world of
which Ishpeming is the center, viz: The organization of the Cleveland-
Cliffs Iron Company. The new organization was effected under the min-
ing law of the state of West Virginia, and the new company is in fact,
though not in law, a consolidation of the Cleveland Iron Mining with
the Iron Cliffs Company. The ne organization issued its stock at a
par value of $100 per share and agreed to exchange the same for stock
of the Cleveland and Iron Cliffs Companies upon a basis which is explic-
itly set forth in the following ¢ircular:

o the stockholders of the Cleveland Iron Mining Company, and to the holders of
trustee certificates for Iron Cliffs Company stock:

GrxrLeMEN—The trustees holding the legal title to the 14,500 ghares of the capi-
tal stock of the Iron Cliffs Company purchased by syndicate in February, 1890 (which
syndicate all the stockholders of the Cleveland Iron Mining Company were offered an
opportunity to join), under the powers conferred upon them by the trust and subscrip-
tion agreements, and with the approval of the subscribers owning a majority interest
therein, and also with the consent of those owning a large majority of the stock of the
Cloveland Iron Mining Company, have perfected the following plan for the combination
of the two companies, which plan has greater advantages than a consolidation under

the Michigan law.

A corporation is now being organized under the laws of the state of West Virginia,
to be known as the Cleveland ClLffs Iron Company, with a capital of $5,000,000
divided into 50,000 shares of $100 each. The stock of the Iron Cliffs Company, held by
the trustees, will be transferred to the new company and one and one-fourth shares of 1ts
stock, tnll paid and non-assessable, will be issued in exchange for each share of the
Tron Cliffs stock, to be distributed among the holders of trustee cirtificates; that is to
say the Iron Cliffs stock will be exchanged on a basis of $125 per share for the stock of
the new compsny at par, being a total valuation of $2,500,000 for the entire stock of
the Iron Cliffs Company.

Qtockholders owning & large inajority of the stock of the Cleveland Iron Mining
Company have already agreed to transfer their stock io the treasury of the new com-
pany, on a basis of $20 a chare, and to receive in exchange therefor the stock of the
new company at par; that is to say, for each five shares of the stock of the Cleveland
fron Mining Company 80 transferred, one share of the new stock, tull paid and non-
assessable, will be issued, waking a totat valuation of $2,000,000 for the entire stock of
the Clevelznd Tron Mining Company. An opportunity is hereby given to all other
shockholders of the Cleveland Iron WMining Company Lo exchange their stock for the
stock of the new company on precisaly the same terms.

he Cleveland Jron Mining Company and the Tron Cliffs Company will not be dis-
solved, bub as the stock of each will heowned by the new company, its capital stock will
ropresent the stock of the two constituent companies transferred to ifs treasury, and

the respective values of $195 per share for the Iron Cliffs and $20 per share for the
lovelund are adopted as equitable, for the reason that they were market values of those
stocks ab the date when the purchase of the Tron Chils stock was made. Such an
arrangement will insure the joint and harmonious working of the conbiguous properties
of the two constituent companies, and will inure to their mutual advantage in many
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ways, chiefly in the saving of AZMmini’st!"m;ive éxpenses, in the elimination of competi-
tion, in advantage in purchuasing supplies and in transactions with railroads and other
transportation companies; a large corporation, in these days of consolidations, having
more power and influence than » small one,

For your information we would state that the Iron Qliffs Company has four produe-
ing mines, and also a large undsveloped avreage in the miners] belt, and in the vear
1800, it produced from its inines 203,000 tons of iron ore, and from its furnaces 25,000
tons of charcoal pig iron and made a nst profit,

The acquisition of the entire capital stocis of the two companies Ly the new com-
bany will require 54,500,000 of its stock at par, thus leaving unissued 8500,000 in its
treasury, which wiil enable it to acquire other property and engage in other enter-
prises, favorable opporbunities having already presented themselves,

In addition to these advantages, the new company will have much more liberal cor-
porate powers, and grealer facilities than are now possessed by either of the constituent
companies, and it is therefore expected that its stock can be made more valuable and prof-
itable than thag of either of the other companies under theip present organization: and
that throuch its cash receipts obtajned from dividends on the stock in its treasury, and
from its other earnings and resources, a surplus can be accumulated which will enable
it to pay a regular quarterly dividend on its stock, thug giving it a stable value in the
market, independent of any temporary depression in the iron trade.

As it would not be equitable to make this exchange of stock at the above figures
after the stock of the new company has enhanced in value, thig opportunity for trans-
fer will not be held open later than May 25, 1891.

E. R, Prryins,

J. H. Wapg, Jr.,

Wun. G. MaraER,
T'rustees.

In August the Cleveland-Qliffs Tron Company began sinking a sand
shaft north of the city of Ishpeming where explorations with the diamond
drill had been going on for about a year previous, with the purpose of
determining what portion of the land did not bear iron ore, so that the
company might sell or lease the same, and it was anticipated that the
finding of a paying deposit of ore might hinder the growth of the city in
that direction for some years.

By the middle of October the miners had reached the ledge with the
stand-pipe’ in the northern part of the city at a depth of 67 feet, and
bored 80 feet in hematite formation, and the prospect was considered good
for the opening of a mine there.

The company in October made their lands subject to option for the
burpose of exploration.—the options to run for 90 days and obtainable at
a cost of $50.00. The minimum royalty to be paid by parties taking an
option or lease, is $2,000 for the first two years, and after the first two
years 84,000 a year, whether any ore is shipped or not, Option holders
and lessees are to pay 30, 40 and 50 cents per ton royalty, according to the
units of iron and the amount of phosphorus the ore contfains.  About
50,000 acres of mineral lands were thus thrown open to adventurous
and enterprising explorers, but the opinion was not infrequently expressed
that the optionsto be had were so weighted down with iron-clad conditions
that they would not stimulate the enterprise of iron hunters to any great
extent.

About the last of November the foundation for a new engine house at
the Lake shaft was completed and inclosed and the work of preparing the
place for the new machinery was to be finished so that the plant would be
in position in February, 1892, Tt will be g good one and capable of hand. .
ling a large amount of ore,

At the Cleveland Hematite in October. 1891, the stockpile that was
there in the spring was still a feature of the landscape and somewhat
increased in size.

o
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including surface and underground, g force of 100 men. Assays of

diamond drill core from the bottom of the mine taken December 26, 1891,
gave 65.40 in metallic iron, and 038 ip phosphorus.  All the ore stocked
in the fall of 1891 averaged better than 63 per cent metallic iron, which
was certainly very good for a hematite. The shipment for 1891 was 50,293
tons.

THE FAST JACKSON MINE,

Tue East Jacksox MiNine Comraxy which conducted explorations
during the year to the east of the oid Jackson mine, has encountered &
deposit of ore that promises to result in a good mine.

Assays of the ore proved it to be of excellent quality. An assessment
was levied January 17, of 25 cents per share for providing adequate
weans to explore the different veins which the diamond drill, in theé old
Pendill and Burt workings, has proved to cross the estate.

A good deal of drifting and cross-cutting was done from the old shaft
west, and it weas found to have been left in such bad shape by the former
operators of the mine that satisfactory work could not he done.

The middle shaft was down 250 feet, bottomed in mixed ore, jasper,
soapstone, quartz and paint rock. At the depth of 90 feet a cross-cut 18
feet north into the ore opened up a vein 26 feet wide, and about 1,500 tons
were stoped.  Ore had not been expected here, the drift having been made
ouly to find a place to locate a diamond drill.

Another lift of 60 feet was sunk when the cross-cut found the ore 12
feet from shaft, and of better quality than on the first level. Sinking and
drifting were going on at the rate of 45 to 50 feet per month, all by hand
drill, and with a working force of six men.

In May the dritt on third level was in 82 feet from the shaft. The south
drift was in 130 feet and was expected to reach the hematite in 20 feet
more.  The hard ore lies 100 feet south and  to this the drift was
heing driven.

In July a vein of soft ore was struck at a point 100 feet south of the
shaft, which it was said would yield high in iron.

The appearance of the new find continued to improve as the work of
cross-cutting was in progress. The ore is of high grade and practically
clean.  Shipments for 1891, 600 tons.

THE LUCY MINE,

In Janvary, 1891, the Lucy mine “struck it rich ” on manganese, The
deposit in the bottom of shaft N 0. 5 was reached in the fall of 1890, and
considerable ore was shipped during season of navigation. During the
month of January, 500 tons were shipped to the Illinois stecl works. The
grade of this manganese is exceptionally high, varying from 15 to 23 per cent.
This is better than any other known deposit of an y maguitude on the range,
No. b shaft was down 348 feet in o anuary. It was within 100 feet of {he
ore when the sinking of the shaft was continued by the former owners,
No. 3 waos down 375 feet and was bottomed in very good ore. Nos. 8 and 5
shafts are the only ones now operated,

The Lmey miné is owned by the estate of J, P, Pendill, and worked
inder a lease hy the Lucy Mining Company, the management being in
charge of Mr. A. Maitiand, The ore mined is hematite, assaying 59.50 per
cent iron, 8 per cent silica, and 060 phosphorus.  Shipments for 1891,

27.906 tone.
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NEGAUNEE MINE.
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PLATT MINE.
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JACKSON MINE.
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tested (if the quality is maintained) it s certain to be appreciated, and
given the standing as a mixing ore, that it is entitled to recelve from itg
chemical and physical properties. 1 estimate that the ore should be put
upon cars for $1.75 per ton inclusive of royalty, provided the mine be
worked to its capacity say 75 tons per day, the figures being:

Breaking and tramming, including power, ete.____ $0 80
Fuel, hoisting and pumping. __________ .. 20
Surplos. .. T 7T 20
Development work (shaft and levels) ____ N 20
Superintendent and clerk._______ 17T 10
oyalty. I 25
$1 75

THE U. 8. GRANT MINE,

March 14, 1891, an assessment of 5 cents per share was levied to continue

work on the U. S. Grant property.  The shaft was down 140 feet deep
and in rock of the same character as the capping

g of the Negaunee mine
which adjoins the Grant on the west. The gentlemen interested in thig
exploration have been putting about $1,500 per month into the enterprise,
and this has been going on for many months, In April the shaft was
sunk to a depth of 157 feet and bottomed in mixed ore, The force of six
miners under Capt. Broad were drifting south, opening about 6 feet wide
by 7 feet high and were in 22 or 23 feet. In May the drift was in 52 feet,
July, 140 feet, September, 200 feet, Up to this time (December), they are
still drifting for the ore and the ore still persists in keeping out of sight.

i i ey could
ing of value by drifting, but this is so near the
line of their neighbor that they do not care to seek there, By so doing
it might put them on the track that would lead up to g deposit on their
own lands, and this will probably be done in the near future.

L am indebted to Wm. F. Anderson, manager, for the following official
statement: Location of mine; W. 1 of N, E. 1of 8.5 T.47 R. 26, next east
of Negaunee Iron Company and in the city of Negaunee; fee owners,
Arctic Iron Co. and Pioneer Iron Co; lessees, U.S. Grant Tron Co.;
Manager and Superintenden‘(, William F. Anderson; main office, Negaunee;
address, Negaunee, Mich.; nature of ore, none yet mined; will be like
Negaunee Iron (o’s. ore, soft hematite, Bessemer; number of shafts, one;
depth, 210 feet; average width of ore deposit, unknown.,

No. feet of shaft sunk in 1891

________________________ 50
e T none
No. fathoms stoped ST none
No. fathoms ground broken indrifts.__________ 777 395
No. tons iron mined ..~ T TTTTTTI e none
No. men employed . 777177 12

THE BUFFALO MINE.

The Burraro is one of the four minoes comprising the Schlesinger syn-
dicate’s Negaunee group, but while the other three mines are in the
large deposit of ore, in the center of the 160 acres, the Buffalo ig mining
a smaller and entirely separate lens near the center of the northeast
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HAWKEYE MINE.
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sneountered, and lack of power to do the work in hand, but in July some
Jiminution in the difficulties caused by treacherous quicksands, was
observable, and a slight increase was noted in the rate of sinking, though
Capt. Cornish thought he was doing well to sink eight or nine inches each
shift. The working shaft which was_sinking to the ore hody was success-
fully carried down through the quicksand and reached stable ground in
the first part of October. By the first of December the shaft was down 70
feet from the top of timber and about 80 feet from the surface level. Three
aumber 10 pumps were kept busy freeing the shaft from water, these were
being operated at the rate of 100 strokes per minute. This would imply
a discharge of about three tous of water per minute that was being
discharged.

The difficulties encountered by the plucky adventarer in getting to
their feld of iron, and the prospects awailing its development, are thus
spoken of in a December {1891) number of the Ishpeming Democrat:

«But for the Aattering prospects as shown by these borings the com-
pany would have hesitated to have gone to the expense necessary to reach
the deposit. As it was the shareholders often talked of giving up. With
the shaft making but an inch a day for much of the time, with constant
breakages owing to the heavy strain, it certainly was an enterprise that
needed considerable pluck as well as confidence to carry forward. That the
property will repay its owners for all their patience and capital expended
is very likely, as the showing of ore indicated by work already dome is
good.” The enterprise bids fair, when developed to be a good thing for
the people of the city of Negaunee.”

THE LAKE SIDE MINE.

At this mine in January a small force of men were engaged in remov-
ing the drilling machinery, which was left standing when work was stop-

ed preparatory to sinking a shaft. The mine in February let a contract
for drilling 600 feet—one hole—on its property near the sonth edge of the
swamp at the lake. This done others were intended to be made. In the
hole put down near the water-works building something like 100 feet of
good ore was passed through, but at such a depth as to render sinking a
question of grave consideration. Tt was hoped to find the ore nearer the
sarface and with his in view a number of holes were to be drilled to this

depth.
THE DETROIT MINE.

The DrTroIT mine was closed down in September. The pumps were
taken out, together with all machinery, pipes, etc., of any value. The
mine will probably never be worked again as no considerable amount of
merchantable ore can be found. There_is probably ore on the forty acres
south of the Detroit owned by the Cleveland Iron Mining Company; at
least the late workings in the Detroit on the south side of the property
indicated the near existence of ore.

Official information received from W. K. Anderson, treasurer, under
date of February 23, 1892, is that the company has abandoned mining and
ceased doing any business, except that 1t still owns the real esiate.

THE LILLIE MINE.
The main office of the LinLie mine is at Negaunee, and the property is

owned by the Teal Lake Mining Company, and leased by the Lillie Mining
Company. The deposit mined, a hematite containing 61 per cent iron,
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06 silica, .070 phosphorus. The deposit has been opened by two shafts,
No. 1 having a depth 825 feet and No, 2 425 feet.  In the season 1891 the
the number of tons of iron ore mined was 18,127, and there was shipped
17,105 tons.  The number of men employed 80.

THE SAGINAW MINE.

At the beginning of the year there wsre in stock about 4,000 tons of
ore. A mnew 18x24 inch compressor was added to the equipment, with a
capacity of ten drills.

There are two veins in the Saginaw property—the north and the south
veins. A drift to the north in the hanging of the south vein cut a fine
vein of ore 12 feet in width. This was a new discovery as the north vein
was worked in the old workings.

In March the stock pile showed no more than 5,000 tons, but the grade
was very high, running iron 63.16, phosphorus 0145, silica 1.40. Tt is &
very hard ore. During this mouth the diamond located a vein of softer
ore (hematite) under the bluff on the west end.  On the 5th level, near
the west breast of the drift, the miners opened into the hanging, and in
eight feet came upon a lode which extends, in line with the first, edst as
far as the shaft, and its upper margin overlapping the other. Two drills
were working westward in this lode. Bast of the shaft the hanging rises
up and the ore les off fiat to the north, and two drills were also working
there. Extra pumps were ordered about this time and on their arrival
the unwatering of the east mine was commenced.

By the latter part of June the stock pile had grown to about 8,000 tons,
The unwatering of the 6th level was completed.

In July all the stopes were stopped, it having been determined to do no
mining until the stockpile, amounting to about $30,000 worth of ore, was
disposed of.

In August the big Worthington pump was lowered to the sixth level,
the entire mine was freed from wafer and by the early days of September
the bottom became visible for the first time since 1884 at which time the
mine closed down. New pockets and trestle work were built, besides a
stockpile ground and shipping dock—indications that the management
expected to find ore somewhere in the mine, '

The Saginaw had shipped its stock pile and was preparing to resume
mining work in the latter part of November but with the intention of
hoisting no more ore than it was thought could be disposed of the follow-
ing season. In December Mr. T. R, Bargh became superintendent of the
property, and found considerable preparatory work before him to get
everything moving to his satisfaction. Shipment for 1891, 4,390 tons.

THE ELBA. .

The E13a mine shut down about the middle of November. The prop-
erty is sitnated on a forty south of the city of Ishpeming and had worked
for twoyears previous to the shut down at a considerable loss — estimated
at the time to be over $30,000.

The shaft had astained a depth of 210 feet, and drifts extended from the
bottom north, east, south and west, The longest drift was 130 feet, and
all along the line a fine qualiby of soft ore was encountered but net in
sufficient quantity to warrant the cost of mining it. The management
was confident, however, that ore existed on the property, and further efforts
were to be made to find it with the diamond drill.

MENOMINEE TRON RANGE.

APPLETON MINE.

g < A% RYSY s 1
At the beginning of 1891 the ApprmToN shaft W(?? ~7?nfi$(;$er(§igi Sd{gi:f
b ‘tt(')me(ll in nearly all cleanore. A blast was putin ail tlof rJO were haisted
IO buckets of first class ore and but two bucke Z o‘1 rock, and the
owner: rere veryb much pleased with the outlook. In Apri e
was me tw with in the shaft from water, and it beqaxhne qegetheg to et
Wﬁiﬁiﬁ* boiler and one larger pump than those (v;vohlfc twcf;e O e
%‘ ward the close of April the shaft was about * ) ee Cthp%he % apper
?ﬂ in or very near the footwall rock; in May 1 rﬁa hed the depth of
262 ¥eet, and cross-cutting t(l) the tslouth gvasrg(zﬁigl ezstoand. ks soon, a8
3rOSs-C s far enough in the ore, g ) 1 ¢
thel bros%bu:l]Z?Zstacff Maybthe shaft had been secuIrel)j] tllgbtelisdefo%g ag:l .
gr;::v' boiiyel' o five pO\‘%’eli drills'ftwerieﬁ}(’éilr‘;eféll tlllle 1:r?s of ore, finding
’ the shaft pass : )
%? li?[hlee(tm%lfillel}{bg?gn\l’vgs b]eing; pushed further south in the belief that
117 7.9 §
» it would be found. L L
Mf&%ﬁxé’&ﬂbﬁ?&i}t.W.})ohn Gatherer took charge of the mining wor
[Sle

i S i asing in

t this time it was reported that the ore in the ahafE was iln((j)i'z asi S%nk-

At ’lﬁs the shaft grew deeper, and nearly a_ll the shaft Wlaf, n obaiolé ink.

ing w ast adil cogﬁnued in October, and it was thqugl dpg able that
i)nygtgia:t?;e ch% ore struck in the cross-cut to the north had bee

in the shaft.

The Pexy Irox CoMPANY mines comprise several groups O}flo ’lﬁ}z)ew 1:{611%1}1;16
i ange in the vicinity of Norway, Mich., and allﬁe as lows:
ﬂ,leet T d West Vulcan, the Curry, the Cyclops, the %rway, Briar Hil );
Ea's' dam veral explorations, such as the Harrison, §tepKelillson, The Lhey
o e(Si Sf the supervision of General Manager, William ] ePey.n
ggeﬁl{; (?ompany is 218 South Fourth street, Philadelphia, Penn.

EAST VULCAN MINE,

7 S oo Fop her
25 Nov3 tho sttt »iﬁfblﬁi‘géﬁhfe%{;f%i%1’) tE:Z tfg%%
o g donee‘? tfl%lr(fl I’oﬁ: sotfrgargg and Qa pump %t{}gtzﬁﬁ;
B e o X% the southest Valean No 2 Zﬁiﬂbié’%%tf?ﬂ
:;21(.1 afcs)vgrllisfgz)offeee? tOAtgl fil()er%ei\? shaeft the station had been cub out at the

11

The beginning
season’s output.
L

level, and sinking don

The main (new) shaft was 755 fe
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11{,1‘1 lew-\l an(]l the ore struck in the north side, and the work of cross cutling
the ore was hog S oromc et fo 4 . ] / o
i/li(ﬂ?‘l‘(L"X'(j] o 211: L Ehc c1<)ss»cuf]: to the northeast 600 feet from the shafét,
Aeceven above had penetrated a fine bodv of ' v
rated a body of ore e cs
S pove fad h: orc. A great deal of
iry the cross-cut from the bot
o e eross-cut srvom the bottom level of No. 3 ahat
vy b sttomr level of No, 3 shaft was tem.

pended as the force and the dril] .
i 1S the toree aud the drill used was neec i
de he alidl used was needed elsewher
of Jasper had been driven thro oeihete.
gl At
N L - ”
g cuvonth and preparations were beine made for the sink
% ::Qélﬂ. (southenst Vule L level. 1In thé‘bo{toLm
7 e new, the ore had been drifted on at this time 250 feet, 41
(nxt(fu;: being done each way from the shaft. At No. 3 ti;o voss dl?
(riiting being do , ) n shalt. At No. 3 the cross cut
(}c())llu"fe i‘if;;) }(h(\ vitlhjE 19{\191: struck jasper at a distance of 46 feet, and its
ourse was changed to the west. In March t) ' eer 0
gt. March the ore body had been gty
at the bottom of the si ; i V ookpile af (e rack
s bot he shaft at northeast Vulean i
‘ bottom : ] st can. The stockpile at the i
shift at this time was increasing in size rapidly pricat the main
New cageway was pat in ab N i ift £
ageway was putin at No. 2. In Aprilsthe drift from the boitom

porariiy g
Aboat 90

T T :
crosg-cut | i, the whole length of the

- Valean in February the

&3
oy
—
e
o
-
<
bty
T
o
e

“of No. 3. stroye 5 opo #
No. 3, struck the ore at g distance of 125 feet and a cross-cut in the ore
- )

towards the hangi in 20 f
3 1ZINe was 2 Foat o - . .y . :

At the 7th I(rsie]hofbtl‘:e? ‘1‘1'1ia"_§;1£¥'zlt}}(lnd1 nt(z %mrig}mg exteriod ons ShL
Phe 7th level © new shalt, the drifts Liad been extend ¢
WeIsL %ll)om. 415 feet and the ore still held out e east and

1 o T - e . . e .
Cauz)( : :')]/}7 a %)3,68}?0&1; {’f the hoisting machinery af southeast Vulcan
aused a week's delay. I Jane No. 1 Bast Valean shaft wee 7
g s Juane . St Vuican shaft was inp
with a new hoiler, and ¢ e mining f 50 - 5 per dgioped
: : ter, and they were mining from 450 1o 5 lay.
In Ao Joer, and they were Hng 1rom 450 to 800 tons per day.
- Angust No. 2 shaft reached the 5th level. and dpif :
2 | vel, and drifting to the ore body
was begun.  The station was bei ’ thom i prepueatind
oun. » statlon was being cut out at the hothe i
i N X - S oLl LR 0e n 8 ) £ 3
wolge bl\e;mg made to put in the pumip. o and prepurations
A g e e P _
e ;topg:eﬁ()ﬁi at} NL(A) fL f]he {')’d level drift had been connected with
he ¢ 5, and the aritt at the bottom of southeast vas ir ‘
175 foopes: aud the d : sontheast Vulean was in about
(o Teet, and the main shaft had penetr, the ¢
! 1af netrated the ore body g
feet helow the 7th level. e body ata depth of 85
niir;gotfﬁgl?lnsmt.emqni Lec?ﬁved from Superintendent, Wm Kelley, fur
hes ollowing Interesting data: There were i 91, 4 istinet
: ; _ o esting data: 1ere were 1 1891, three distinet
producing pits on the East Vul ’ outhoas
,‘ : he Ias ulecan-—new ghaft, or
o g pifs ) ; . » or No. 1; southe
(s)%laft, ox,}I_\o. 2; and No. 5 shaft. The last is non-]?essefner TBLS(;G
o 12;%;, \@ﬁlch produce the bulk of the ore are Bessemer. The né)rtlleas‘r
Tha s ddle, and the old No. 1 is used only for pumping from new shaft,
! etlsev er&l shaflts f‘t date of Supt. Kelley's statement were of the foﬂcl)win ,
ptas:  New shaft, 830 fest; southeast shaft GA¢ / '
v b fest; heast shaft, 540 feet; No. 3. 500 ¢
S A 't 53 : 1 1h, 04U teet; No. 3, 500 feet:
No. p shaft), 500 feet; northeast shaft. dept} iy "'wo
hnd e 1D ,. feet; a8t shatt, depth not given., Two
: seventy feet of shafts and 740 feet of wi o i
15 reg ond seve, sk feet of winzes were sunk in
. verage force was about 320 T f i
erag out o2l men.  Tons of or ned, 93,75
tons of ore ship 3 e S AR ok ore mined, 93,750;
ns ) ped, 78,370. Mine is owned by “K ociation
(e e s Ship , e 18 owned by “Keweenaw Association
) e ased by Penn Iron Mining Co.  Address, Vulcan, Mich.

WEST VULCAN MINE.

The new vertical shaft which was b
, ertic cgun at the West VuLncan in .
i;?l(;; 32?5“31@“0,]1] 18 knovi'lgq(‘is “o” sh:laft, was down about 400 fe}étuznjﬂfg
: anuary, 1lodl, or to what is locall Hed +ti '
the mine. “The shaft,” ssys Knicht's N Y Carront, & ognmirorel of
‘ . ) 887 t’s Norway Current, i
days actully ooy Shatl 3 nigh y Current, “counting the
7 - D to January 1st, has been sunk and £ e
the rate of 2 feet and 8 inches per day. This is not recorél b]icéglk%il(:dbgz
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: 3 1 7 s ey ¢ » i
in jasper and jasper slates is not bad work. The sinking of “C” shaft to

- 1.000 feet and the pumping of so much water was a big under-
’ orable condition of things a¢ the botiom
ned out,and it is hoped that the Penn Co.
By this we do not wish to intimate

a depth of
takine in face of the not very fav
of the mine when the old shaft bhw
will be fully rewarded for the outlay.
that the West Vulcan was or is, a played-out concern, but that it was and
is & question whether the size of the cre body will warrant the expenditure,
or admit of being mined at a profit. The words of president Stackhouse
to the writer soon after the fire, will explain the situation. He said. ‘The
question is, shall we abandon the property and find later that we have
made a mistake when some other company shall have redpened the mine
and struek it rich, or shall we spend $100,000 in satisfying ourselves that

we had better have left it alone and kept our money.”” .

In February the engines for the pumping plant were being placed.
The water had been lowered to the 6th level in No. 2 shaft, and it was the
intention to keep it at that point till the new shaft was down. Three of
the old steam boilers had been taken out and two new ones of greater
capacity put in their place. Late in the m‘onth the new shaft was 480 feet
deep, and the drift being driven from the 6th level of the shaft, to inter-
sect the cross-cut connecting the north and south veins, was 1n 58 feet, or
something over a third the distance to the point aimed at. By the last of
March the new shaft was 560 feet-—60 feet over half the distance to be
sunk -and the drift east from the 6th level was in considerably over 100
feet of the 160 required to conneet it with the cross-cut from the north to
the south vein. Toward the latter part of April the drift reached its des-
fination at a distance of 150 odd feet, and the water was running from the
cross-cat and being pumped up the new shaft. ]

The pipes in No. 2 shaft were undergoing repair, and as soon as they
were in serviceable trim the work of “forking” the mine clear of water

was begun. )
In Nfay the new shaft was sunk 74 feet, and by the middle of June 1t
had reached the depth of considerably over 700 feet, and new ore pockets
and trestles had been brought to completion.
At the last of Aungust the shaft was about 950 feet deep, the water was out

of the old workings down to the 10th level, and some repairing was donein

No. 2 shaft, through which the water was being pumped.
N e chor & of 1,030 feet and was

In September the new shaft reached a depth
bottomed in the ore in the north vein, and a cross-cat sopth to the old
shaft was commenced about 20 feet from the bottom, leaving that depth

for a sump. )

This deep shaft was sunk belween the north and south veins for the
purpose of reopening the south vein on which work was suspended by the
burning out of the main shaft in 1890. The north vein, on which work

had been carried to a depth of about 300 feet, seemed to have p@nched out
at that depth, and work on it was abandoned. But on completion of the
wertical shaft, and while cleaning up with the intention of cutting out a
station preparatory to cross-cutting south, ore was struck in the bottom on
the north side of the shaft, which seemed to be the north vein and over-
ran 64 per cent iron. )

This discovery was thought to be a pleasant surprise to the company,
and it was expected the 11th and 12th level stations would be cut out and a
eross-cut then started north to intersect the ore body cut in the sump.

By the middle of November the old workings were almost free of water,
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and the cross-cut south to the old shaft, at the 11th level of “ (17 shaft wae
in 145 feet, while that at the 12t} level had advanced about 40 feet. Ahbout
a month later it was announced in the Norway Current that connections

had been made between “C” ghaft in the workings tributary to the old

shaft, at the 11th level, and would be made at the 12th level within a few

weeks,

The Current of December 19, -1891, said of the mine: “The Cornish
pump will be in working order to the 10th level of the new shaft at an
early date, and as quickly thereafter as possible two other plunger pumps:
will be dropped to the 19th level. The levels of the new shaft being some.-
what lower than those of the old shaft the water will all find its way to,
and be taken care of in, the new shaft. Some ore has been hoisted
through No. 2 (the skip shaft) and the West Vulean will soon again be
numbered among the ore producers. It is not probable that any cross.-
cutting to the north vein will be done to strike the ore body reached in the
sump of the new shaft until the pumps are all in shape to insure the tak.
Ing care of any water which may be cut in so doing.”

In the early days of January, 1892, the pump work in “C” shaft wass
being pushed with all possible speed.

The shipment of the season, as reported by 'Wm. Kelley, Manager, was;
only 597 tons, just enough to show that the West Vulcan had, as it were,
finished its preparatory course of training, and was now ready to enter the
lists again as a producer.

THE CURRY.

This mine had the largest output for 1891 of the several mines on the:
range worked by the Penn Iron Company.

In January No. 1 shaft was fitted with new machinery consisting of*
two 6-foot Lane drums and a Corliss engine, which are used {o work two
cages. This shaft was sunk during the year from the 4th to the 6th level.
The drift west from the 4th level reached rock about 430 feet from the
shaft, the drift from the 5th level is in about 300 feet and shows well,

About 375 tons a day was being mined in August, while the stock piles:
were being loaded and shipped so fast that in September they were
exhausted.

New stock docks have been built, so that by spring with the ore in stock.
and the supply from the mine, the shipments for 1892 promise to be much
larger than 1891.

The number of men employed for the year, 230; and the season’s ship..
ment was 100,681 tons.

BRIAR HILL.

At the Briar Hivy which is also one of the Penn Iron Company’s:
mines, but very little success has been met with during the year, but as
Gen. Mgr. Kelly says: “ We have spent a great deal of time and money to
prove the mine and we propose to spend another year at it.”

A vertical shaft was sunk 44 feet through sand to the ledge 153 feet,
where a cross-cut was started to the north, which at 75 feet struck ore form-
ation and was continued 61 feet further in the formation, when a drift was
driven east 458 feet with an occasional showing of lean ore. At the end of
1891 the east drift was discontinued, and a drift is being driven west.

i ; Ard
he stati b out and No. 1, which w
the 3d level, and the station cutout ¢ ,

ings rally showed very s
shaft. The openings generally st y
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ARAGON MINE.

2 ghaft at the Aragon was down fto
as down to the 4th
and cages were put in No. 2
atisfactorily, but considera-
A winze was sunk at the
m of it was

About the middle of January No.
level, was connected with this level by drift,

ice i 2 shaft.
ble trouble was caused by ice in the No. : 1 h
Ei ile(x)fl;l \ffg;‘,t of No. 1 shaft, and a cross-cut from the botto

drven o Castile o : 5th level and No. 2 the 4th le\[e].
In Maxch No. 1 shaft had roachod tlllii)s)xxflere working very satisfactorily.

in N ( ding the s ) ) atisf
Ttho'clkztig\;lt\r(;ci fvsjrgskiii(inbn the spur into the mine p1ipaf1e:1ht{o;y to
glrnlipﬁfllg but thé first ore was no}’g shtipiaoeél }61;1121 ;1§a§?t$§;r£aﬁei?g o i};ed,
” ing 3  months about 4 _ ere | >
m(gél fslllcll% Eul;:cilinxil?re; laid, more stockpile ground was prepat ed, and muc
other surface work was done.  romsont was driven to mest
. at a depth of 190 feet a cross-cut ven to
‘ e 2 il?ftr d%r(;lm fhe 2d level of No. 1. This izonnff:d%l%l;l %I;?tly
b e i1 vé%xtilation as well as renders it much mmega ehl;1 o reac.hed
Two new boilers were placed at No, 2 in October,'ande%,1 ;g ds B, si;e, hed
the 6th level. Stockpile ground was being furthe’r 1ncfr wsed i size, bat
’n:ﬁ as much as it would have be%zi were it rrﬁfef;);'if]};eigai; Goo(i ro wis to
shi l i v cars to Chicago. b > isin g cond
- f?igggba(}‘i}r é?é?]ilgyo(?ened and surface improvements and is without
fﬁ)ub? one of the solid institutions of the rangﬁ( o s s follows:
‘The official statement as fu%_lis‘}‘lred1 b% Sgup% A grﬁ@l‘%g a;d W of N
] i 1 N. & LWL, LIl R A )
E %O(i‘gitgogfogi‘;n%eég'cit;fo% Norwixy, Dickinsg}l]col\q[pty, ]\Tl(g})l %1111: 1%22
RS TN W LG 9 s owned by Briar Hill lining Co. e
o II:TI ]2}4 Of‘ g% I}VE%SL S. 8, is owned by S. L. Smith, bedgtc.z estag(;; géd];
Yth db : éle aﬁd'J Aii’ Hubbell. Nature of ore, biue“hema 1 ‘e.t e 066
gS b Oc%lnt iron 085 per cent phosphorus; Ingalls, 63 ‘pe.r‘ cten hogp};o'r -
: rpsgnf ‘p‘hbgph,orus; Castile, 66 per cent iron, .0%5 per cent pho:
l/):ragbn; 64 per cent iron and .045 per cent phosphorus.

improves the

RS 50

Average width of ore deposit, in feet ... . B 4%8

No. feet shafts sunk in 1891 ... ST 953

No. feet winzes * « T 3,252

No. feet drifted W T T 348

No. men employed ST TTTT T

Depths of shafts in feet: 490
No.l....... .. SRR -
§0-% ~~~~~ ST oneoTToTommonTEn T ”47 . 420

L il e e N

. . .. 96,999

No. tons of ore minedin 1891 .. ... - 96,829

No. tons ore shipped in 1891 . I
THE PERKINS MINE.

re measure of the

i ich is a continuation of the o
The PErKINs mine, which is a contl ety fow

Norway, had but a small body of ore in the limestone.
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rore rorki 3
;Jllﬁn)n;?((jzf] ‘yv()}kmg, t13e early part of the year
spe i June. There may be still a fow Hhon
The ore in stock, abou 2,200 t"m:‘VA il be
more favorable market. / ha

THE NORWAY AND CYCLOPDS

are owned by the Kew soci
g he Neweenaw Associnti )
the Poped by the 1w Associstion, and wor
, Th}e Norway is practically w
ens has never been re: ] 3 i
ns 5 cen reached.  Two drili hol
of 5 28 Dever n reached, o darill holes were bored fr i
*acmss“fﬁgkiﬂng m 1890, one being ab an angle of 451"0%%6 o
st formation — wh e D N ) 0 vle nor
e 055 the (3)”311‘1{1}(:111( \xhzaﬂtn showed 364 feet of slates ’i'?mcs‘rlg ﬂuﬂi
, e hich showed 363 fe lates, limestone and
was g then fd}ﬁ?rittjo%l (}4}(} ore, znhen timestone.  The other l’;olg
pas b vitl the £ é 64 feet in lean ore, then in 150 feet :
,fnl (1}}1? mem]l}(({ ron, but also high in p"aosphorv? om0 feet of ore
nuary the big g 1l orway vo
Vulcan( pug 1}7“?01301)'1;; }Immpb at the Norway were removed to the West
allome e ,ti»(l)n‘i{rlhp;ml}is \.'s‘Iere’\riut in their stead and the I;lillé‘ WL;st
e e b > 4th level. In May there was a cs trom
) o 7 ) as a cave of grou ge
in (hapace, b h;{; ghe fall was expected no one was hurt; and as thgd ﬁllom
Delow th o had %entinostly taken out, the mine will not be re(}z)ezarg
o the Consiae ;a(‘t)) | e pumps were pulled out and the water rose to flﬁ -
ovels nod goons le ore has been taken from the pillars in the u v
Nt ol brom pen pllt',s, about 60 tons a day being the product bpet
Bl o gits ﬁzvnol‘)u 1ng new has been developed. The Cyczlo s and
moye e been producing about 60 tons per d " Blne
0 ¢ 1ontd(1)es not seem to improve any per day. The Black
1e ore at the Norway is 1 :
y 1s both Bessemer and i
ou{)put of the Cyclops is all Bessemer & non-Bessemer, while the
roduct for the year: .

Norway mined 25,347 t i

‘ i 3,5 ons, shipped 4,089

X Cyclops mined 9,837 tons, shipggd 10,599 :311]1: .
umber of men employed at both 70. /

The Harrison Exprorarion b
property in the city of Norwa:
Kelley, & paper read befor
neers, which is given here,

y the Penn Iron Co., on the Harrison
by the P ] the son
:(L}} is fully describled by Supt. William
‘ % he ,AKHOI'If)an Institute of Mining Fnei-
with the exception of the plates: o

SINKING : +F HANE)
KING THROUGH WET GRAVEL AND QUICKSAND NEAR NORY AY
TOKS/ EAR N WAY, MICH.

(Cleveland Meeting, June, 186¢.)

“An extensiv
\ usive swanp covers ¢ ‘
/ 1 s a large 3f the ¢ i y
adjacent land, Thmf})wh this ;v};u;ie pm‘t;}f e e site of oy and
6 ropt] . gh this swe run two paral e f i
the north one is the Aracon mine pTll HC W?] o ore formations.  In
y . ey -l v Ot ’ as 5 i
:?U the Harvison property. On the e<‘;f)w£‘w15 st Loy
! the roperty. one edge ol the swamp, about 1.000 ¢
bru 1 the Aragon mine, a diamond drill, in the f Hof 158 omnted e oct
earing formation and a probable ove.l Lo of 1889, located the ore-
devel\?p this ore, the Penn Tron i‘JiLZin?j fé apny proneigt, further and
of’l}ﬁ;:)()j b the e g Lompany proposed, in the spring
L'he drill had shown g 3 .
E wn the depth of the glac

i

sial drift to be more than €0

‘ All operations were
a sousand tons in the bottom.
vill be held over until 1892, or &

ked under a lease by

orked out, although t}
ced out, although the bottom of the ore

b |
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feet. A test-pit near the location of the proposed shaft had strock, at a
depth of 20 feet, an amount of water which a 200 gallon pumyp was unable
to lower. Atf the Aragon, a few vears before, a shaft had been eunk to
hard pan with great difficulty and many delays by the usual method of
driving laths.

Under the conditions it was decided o sink a caisson--—or drop-shaft.
Two 40-horse-power boilers, o Lidgerwood engine with 4-foot drum, and a
good derrick were set up; and two No. 10 Knowles pumps, rated at 400
gallons per minute, were hrought on the ground. The pumps had been
purchased for another purposze, and being brasslined, were not well suited
for the work intended, but they were available.

The dimensions adopted for the top of the shaft were 6 foeot by 15 feot |
inside. To give sufficient space for pamps and working. and to aid the
shaft to settle, it was made 4 feet larger each way at the botton. The
shaft was divided, to within 12 fect of the bottom, into three compart-
ments, the middle one uniformly 4 feet wide. This compartment was used
for hoisting, a ladder-way and pipes. The pumps were placed one in
each end-compartment. Above the pumps the end-compariments were
planked up to be filled with sand to increase the weight. A ventilation-
box was put in one corner. The bottom of the shaft was left unobstructed
for working purposes, and sufficiently high to allow two additional pumps
to be put in under the first.

The bottom pieces, made of oak and constituting what is called the shoe,
were 15 inches square, but the bottom inside was beveled off to 6 inches.
Above the shoe, white-pine timbers 12 inches square, framed in sets, were
laid close and bolted together and to the shoe with eight 5-foot bolts. The
successive sets were reduced one inch in length and width, until at 48 feet
above the bottom their dimensions corresponded with the top. Corner
posts, 12 inches square, of unequal lengths, so as to break joints, were
bolted to every other side piece and end piece. The bolts being put in
from the inside and having the nuts countersunk, were easily unscrewed
and recovered when the corner posts were removed. Like the corner posts,
side posts were put in, one at each corner of the middle compartment.
Twelve-inch dividers were used every five feet.

After the ground had been leveled the timbers were built up and bolted
as far as the derrick and bucket would permit, nearly 30 feet. The seams
were then carefully caulked outside, and B-inch planks in unequal lengths
were spiked on, to protect the caulking and timbers and to strengthen the
chaft. A shaft of this character is lable to be pulled apart if not very
strong. Steam-hose was used at first to connect the pipe on the ground.
coming from the boilers, with the pipes in the shaft. But afterwards lengths
of pipe with double elbows were substituted. Two lines of steam-pipe
from the ground to the pumps were necessary, in order that one could be
used while the other was being altered in building the shaft up.

The shaft erected, the pumps in place aud everything ready, grouud
inside the shaft was broken Monday morning, June 2, 1890, As the top

was dry, the buckets came up fast, and by next morning the shatt had gone
down G feet. On Friday the fifth day at 15 feet the pumps had to be started.
The first week’s work resulted in 18 feet sunk. During the first thres
days of the second week  feet more were sunk. It was now evident that
both our pumps had to run fast to keep the water out, and if one should
break down or the water should increase, we would be drowned out.
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the pipes changed, and the shaft built up to the surface. There was now
a sink-hole about the shaft, 65 feet in diameter and 20 feet deep, and the
top of the shaft was about 6 feet below the original surface level. The
shaft was but little out of plumb, the top set having to be raised 2 inches
at one end to level it. The corner posts were taken out, the bolt holes
plugged and the shaft caulked on the inside. This work took 8 days.
The next 14 days were spent in sinking 11 feet further into the ledge.
It was unsafe to make heavy blasts, and the pumps, after their severe
strain with lengthened suctions, were barely equal to their task. The bualk
of the water from under the shoe was gathered together by troughs of
boards and clay, but still water was falling everywhere.

The work of sealing up the bottom of the drop-shaft was now under-
taken. A set, six feet by 18 feet inside, of 12-inch square timber, was
carefully placed in line with the top set of the shaft, about 6% feet below
the shoe. This was thoroughly blocked against the rock all around with
wedges. Six sets of the same size were placed on top of the first and
each bolted to the next. Behind the sets as they were built up, was put
a thin layer of clay over the wedges and then concrete of equal parts of sand
and Hilton cement. The middle of the top set was about opposite the
the bottom of the shoe. Through this set twenty 2-inch holes had been
bored. Behind the holes & layer of gravel and broken stone, 4 inches
deep, was laid, leaving a free passage for the water. Upon this perforated
set were put three other sets of increasing inside dimensions, so that the
top set was against and bolted to the drop-shaft. The space behind these
sots was filled with concrete as before. 'This timbering and cementing in
such a flood of water was a tedious process and took 18 days.

Tt was all done and we were ready to plug up the holes when the pumps
tailed. One had been removed to make room for lowering the fimbers.
The piston-rod of another broke and a third would not draw. In a few
minutes the pumps were flooded and the water gradually rose to its old
level. Then followed ten days in recovering the shaft by means of other
pumps. The perforated set could not be cleared of water, as the broken
pump was the lowest and the others could not be got down low enough.
The first few holes were plugged without difficulty under two feef of water,
but the last one defied us for some hours until we used a long plug
reaching across the shaft.

The result was entirely satistactory. The water at once [ell to about
200 gallons a minute. After the pumps and side posts had been removed
and the interior had been thoroughly caulked, the water was decreased to
about 90 gallons. After the shaft had been sunk further and bearers put

in, & small station was cut at one end and the waler was gathered to a No.
§ Cameron pump. Below this the shaft was sunk with a No. 4 Cameron
which now works about an hour and a half a day.

The time taken for sealing up the bottom may besummarized as follows:
Eight days to alter shaft after it rested, 14 days to sink i1 feet in slates,
18 days to timber and cement, 16 days to remove pumps, caulk, and arrange
shaft for regular sinking, making a total of 56 days. To this we must add
10 days lost by failure of pumps, making a total of 66 days or eleven
weeks.

This makes the total of both periods of the work 129 days or five
months. At the end of this time, November 1st, the shaft was 84 feet
deep and in shape for sinking in the regular way.

The history of the work after the shaft had been completed was one of

12
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the same depth had not been attained. And it was believed, with appar-
ently good reason, that the second hole would find the ore “all 1ight” at
the vight depth. In May the second drill hole penctrated a formation
showing considerable ore, wut the clean ore found in the first had not yet
shown up.

The third drill hole was finished in July, having reached a depth of
about 500 feet, 70 feet of which was vein matter. And 50 feet of this it
was estimated would average about 58 per cent iron, and was low enough
in phosphorus to be sockoned a safe Bessemerore. A new shaft to reach
the ore struck by diamond drill was commenced in September, and is
intended to be a two-compartment shaft, each division being 5x8 feet in
size with 12 inch dividers, the sets being also of 12 inch square timber.
In October, the shaft having reached the ledge at a depth of some forty
feet, uperations were suspended for a fime pending a change 1in the per-
sonnel of the management. Work was resumed before the close of the
month, however, and a bent was built over the new shaft and a small hoisting
plant brought into use. A power drill, with steam as & motive power, was
also introduced, and in November the shaft reached a depth of about 85
foet. In January, 1892 the shaft was down 100 feet and was in black

slates.
KEEL RIDGH MINE.
The work of reopening the old KEEL RIDGE was commenced in October.
the repairing of the main shaft being the first step in that direction. A
required to put the shaft in

comparatively small amount of work was ‘
it is sunk mnearly all the way from collar to bottom

good condition, as 1
(280 feet) in jasper.

It has long been a question w
those mined may be found on the Keel
Company undertook to clean out the mine,
put it among the list of producers.

A line of 4-inch pipe was laid in October from the Pewabic mine to the
Keel Ridge, a distance of over half a mile, to carry compressed air to
run the machinery needed at the beginning of operations. Supt. Brown
of the Pewabic has the general supervision of the work, and is assisted
by Capt. Wm. Benetts. :

By October 31 the shaft had been put in good shape to a depth of 80 feet,
when water was reached and pumping started up. The shaft is a two-
compartment one and affords room for two cages, and pump and ladder
way. Pumping was continued steadily through November and December,
and the work of repairing went on as fast as the water was lowered. At
the end of the first week in December the water had been loweved to
about 50 or 60 feet from the bottom of the shaft.

s of ore besides
d the Pewabic
ork and

hether or not other bodie

Ridge property, an
do some exploratory w

PEWABIC MINE. .
At the outset of 1891 the bottom (500-foot level) drift had been
extended 265 feet east, and the talk was that it wounld be driven about 200
feot further. Work was being pushed at tre 24 level, bub ove was nearly
all oub of the tst level. They were driving ylie bottom drifi at the rate of
40 feot per week. From the 21 level about 330 tons per duy was being
of 10,000 tons by the middle

sent up, and the stockpiles showed upwards
of the month.
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A new saw-mill, capable of sawing all the timber for use in the mine,
was among the additions to the outfit this month, and a new brick engine
house was just nearing completion.

In March about 16,000 tons of ore was stocked, and the pile was
increasing at the rate of from 280 to 300 tons perday. At the 3d level a
sump room, about 15x50 feet was cut out, and a compound condensing
pump was expected to arrive ang be set up ere the end of the month. The
bottom drift had been driven 443 feet and was advaneing about 35 feet
weekly. The drift here was about as far cast as the work in the level above,
and cross-catting to the ore was to be commenced ag soon as the new pump
was in place, The new hoisting plant arrived in March, and also the air
compressors, but the former could not be put in place till the foundation
for it was finished, and the latter were waiting for the new pump to be put
in readiness. A force of 325 mexy were employed at this time.

n April work on the drift east at 34 level was suspended at g point
nearly 600 feet from the shaft, and a cross-cut was begun 500 feet fro
shaft. This cross-cut had been driven about 60 feet by the end of April,
and reached the ore body about June 13, At this time about 200 men
were employed, al] told, a considerably less number than theretofore.
Drifting wag in progress from the bottom of the winzes sunk from the 24
to 8d level; the new hoisting plant, new pumps and compressor were in
place and doing satisfactory work, and the mine had been, since the mid-
dle of May, and was still, shipping about 25 cars of ore per day to
Escanaba.,

Up to the latter part of July 27,000 tons haq been shipped, and there
was still from 8000 to 10,000 tons in stock. The output of the mine was
at this time about 225 tons daily. There wag a feeling of disappointment
in the developments made so far, by the cross-cut to the ore from the 3d
level. The lens in July was very much smaller than in the leye] above.
But by September 1 the drift east from the bottom of the shaft had
shown up some better ground, and the outlook was much improved. A
new rope haulage to do {he anderground tramming was among the
improvements put in this month, Tt adoption required the employment,
of 2,300 feet of rope and 1,300 feei of track. QOther Improvements were
the erection of g brick building, 22x40 in size, to be used as a laboratory
and for offices, and the purchase of g small mill for uge in mixing and
pulverizing ores for analysis,

The laboratory is in charge of Mr. f. B, Brewer, well known from his
long connection with the Chapin mine,

In October g new shaft was started 2,000 feet ecast and south of the
present shaft. This new shaft is 4o be sunk to the ledge, when & diamond
drill will be used to test the formation, and if a satisfactory show of iron
bresents itself, the shaft will be continued and made the second working
shaft of the mine,

The first week in November this exploring shaft had reached a depth of
about 130 feet and was in sandstone. A smul) hoisting engine had been
placed in position to do the boisting. The drift east from the bottom level
of main shaft had reached a point 60 feet beyond the ore body then wrought
and was in jasper. Cross-cutting hoth ways was to be commenced after dvift.
ing a few feet further, The shipping of ore ceased at the end of Novem.

or, the aggregate amount shipped being about 64,507 tons, and the com.
pany began stocking its ore, The closing of the shipping season caused a
material reduction in the working force. The force in the middle of
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pillars, is not included.”  The 5 Wwork in ¢ oy o
January iﬁligtxéicljii}{fe(f‘ The timber shaft was dilxi;l}l?c( 011]” t:he roshed
shaft was 1’)1‘001-1(«21 o NWO-T‘k to the 4th.  In the same 1110?1‘5,1"]6:%'1]1’ le\_'e‘z‘l 5
caused by Atheofo;‘:} UP éatl%f{zctom]y, but at «“ delay and aln“ t‘)l L at “B
haulage was ser'ioiljm(i‘/}o-li{.m 1ce, especially at the Gth leve) wlﬁf‘yaglce rome
year at this lh{ne “';li t?yl\l:el’fel‘e(}.'Wj‘f}‘h. The most disastrous ﬁie) [-}6;0?8
29, at 6:15 o’clock. s ,,’_z’}"yﬁl’? at O shaft, which was discavef 'A(Jin)",o the
first reported that cight mon woare 1r S¢S lost their lives T was
doned, until the wel: men were lost and hope for their rescr s a
N lcome news camie that four of fhe i Cocle was aban-
saved by 4] come 1 ¢ that four of the eio b
McNaug}};tonlihgigﬁl]eﬁgft§ of a few employés Ui;-lﬁiéﬁenbi] a<{l} been
. : ’ . g engineer. T Ty Y James
a,ng W%a%started it is st1l] g ?n;zteefry The fire oviginated in the 6th Ievelj
0 February 10 the mine nonin re:
moving alone . \Again resumed operations & vthi
Febr ugry gllgnzl}lnézsc}leg%eﬂqd way. No work at “E(’)’n;hr;r%g Wea\;ecllg}]elgg e
: = s e mining of 70 to 80 ¢ . urng
open pit.  Shaft “ D™ vas ainh oS 0 80 tons of ore per day i
“D7 and “O ywapo ol o5 Sinking from the 6th to the 7t Vel g o the
rere also heine 0 the 7th level, and shatt,
the Tth leve] af ¢ (17 o1 e 13 sunk, The work of i ; olow
Wwas finishod FZbl(l;_ 'Sh;(ft and which accumulated du%llgpalgg thtat,er below
level immediate] t%lyn 0 and difting was again in Ii)l‘oﬂfre{fl o ﬂ].e fire,
numbered abéut)i OO%leafter' The underground force at ¢l o i e Dth
was in place and near] men.} b hew hoisting machinerly f]if ‘?%ﬁ”e }E}ilefrt1
BN 1a nearly ready for duty 1 al ) sha
were being shipped. thore ot ¥, and about 700 ton;
stock, g pped, there being some 50,000 tong of ore Sa(t?ftl(l)ff t}i)geday
March 23 the salo of the T
> ¢ sale of the 1 :
by M ‘ > ine was concluded ic
Y{)rk ess;f?l_e %t(e?fb(in,fljgmﬂton McK. Twombly ta(t)n?i S)(’}Ddﬁaf%l‘epre?ented
" OTK. bard of directors clect : : “ap ent of Ne
of Clevelad; s elocted were as follows:  Mes W
Fl’ancist ﬁn(‘i%’t ?eo. I\ient, Hamilton McK. Twon?gls' %ﬁ%sm A. Hanna
Ferdimend gd?ls;)il;,(bhas. dM}'Veagh, all of New Yor‘}’(,' Géola]gl \]73 %Oﬁn’
L 5e rer and hn L. Geor ol - . vanlyke
stock of the company onn L. George, of Mil K1
e Dal S - (g o7 . Waukee' T 3¢
Ofl$25 each. pany 1s as before, £2,000,000 divided into 80 O}(J)% (s(illf)llrteasl
There was a stockpi ’ (
month found ?;lfé()(g?d? of 100,000 tons at the mine on March 93 i
output was ﬁ“l]]“(’d/ltdfl)]; still reducing its working force ld/J h April
rarily suspeﬁapd “ auSi '“’_E‘OO(}OH,'?' Ear’-}y in May miﬁing ‘N(’)r?{n “? dally
commenced and the llluts A7 and “A 1> Shipping to T iy ]Le]IlpO-
in May was abou’g 972 -rail shipments were continued ° The Tsc%;l-a oa, was
and “C” shafts, ab men and the only ore hoisted was con o frog f?rce
going on and 13;3 out 1,000 tous per day. Sinking fromOl‘l‘lfBlg fom.B”
within 60 foot tlheached the 7th level. In June shaft « D~ Shafh was
day in July was 1 808()8’Gth level. The average amount of ore } il e
145 795 , ons. The output for th ¢ hoisted per
T,} fitons_ ‘ ¢ season up to July 16 was
1e drainage level at the m;
31, a at the mine had been driv C
AGQ éls(% ttlil: ;ame mopth found “C” ghaft dggvsbgouttioo ge?t up to July
30 feet of ore O:i—gusthgljf(;r{ls _";D)hs bott(%m of "L shatt p asseed tfl;ollleg‘ifléb II']D
level, The ooqooc Shalt * was finished down t ; o
80,000 to;;:; 001%'5}?)1;2 an'%}f-hlp ments of the mine in Xugilestbgg(l){te?lt tlhe Sth
and at the same time ex:tls product was reached with the old eqtfi o t‘,(t)
xlensive preparatory and opening work wag Cla);f;?éh

hoisting p
speols for flat ropes.
it 1s located close to the shaft.
ahout 20 feet helow the 8th level, and was ready for the cage runners.

says:
and when it is done they can turn in the water of all

district, including the Hamilton new shaft, and an extra stroke or two per
minute of this Jumbo will take care of it.”

ways on to U
grounds are among the best in the iron district and )
Tmmense amount of ore. 'The shipments for the season of 1891, by rail
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on.  In September the cross-cut from the Gth level to the line of the
shaft was completed and a raise was made to meet the sink from the 5th
level. A stone pump house was completed at “D” shaft during the past
year, and a foundation was also laid for a stone engine house to contain a

lant consisting of two 24x60-inch engines and two winding
The dimensions of the engine.-house are 36x36, and
“D» ghaft, af the close of September. was

Supi. Cady closed his connection with the mine October 1 and was

suceceded by Mr. T. F. Cole, formerly General Manager of the Schlesin-

ger people.
The daily output in December reached between 1,700 and 1,800 tons.
he drainage level was almost completed, with the exception of about 40
feet and this was to be left until the pumps were in place at “D 7 shaft

and ready to take care of the

water from the whole mine. ’
Concerning the pumping plant the Norway Current of Dec. 5, 1891,

« Tt will take nine or ten months to get the plant ready to do duty.
the mines in the

The force at the mine in December was 1,200 men, and 500 tons of ore

was being hoisted from “D” shaft daily, it being dumped from the tram-

he new stockpile ground, west of the shaft house. These new
afford room for an

and water, were 488,749 tons.

HAMILTON MINE.

In January, 1891 a new shaft house, or the frame of it, was moved into
place at No. 2 shaft. A concrete foundation had been built all around
No. 2 shaft some time before, the ledge being stripped and the concrete
wall laid from ledge to surface. The work of connecting the Hamilton
and Ludington mines at their lower levels had begun on the Hamilton
property and was to begin at the Ludington as soon as a few preliminary
preparations had been made. Concerning this work the Norway Current,
whose articles showing the necessity of such a connection, were largely
instrumental in bringing it about, says *The connection will be made
from the 12th level of the Ludington to the 1,125-foot level of the Hamil-

ton No. 1 shaft. Owing to the difference in surface elevation, it will be
ot level of the Hamilton 60 feet before

beginning the cross-cut. * * * *  The Hamilton is 1,325
feet deep and the Ludington 1,100 feet deep, and will be lowered as speed-
ily as possible. The Hamilton has no outlet except at gsurface and the
Ludington none below the 9th level, 300 feet from the bottom, and any
accident from any cause would leave the miners in the shaft in which it
occurred in a very dangerous situation.” ‘

The ore to be reached by No. 2 shaft lies at a depth of 1,900 feet, 900
feet of the distance having been traversed during the past 15 months.
With the increased facilities the remaining 1,000 feet will be sunk much
more rapidly.

The new hoisting plant at No. 1 is working very smoothly. A three

necessary to raise from the 1,125-fo
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decked cage has been provided for this shaft, to be used for lowering and
hoisting the miners, making a much more convenient and safe mode of
travel.

The company in February placed an order with the Webster, Camp and
Lane Machine Company, of Akron, Ohio, for a hoisting plant of anusual
size and capacity. The plant consists of direct acting hoisting engines
and drums, having a capacity of 10 tons of ore at a single load, from a
depth of 2,500 feet. The engines will have a 32" bore ang 72" stroke and
will act directly on a pair of conical drums. each of which will carry 2,500
feet of wire rope.

Hoisting wasg discontinued at No. 1 shaft in the latter part of March,
Some time before g system of wire rope guides had been substituted for
the old fashioned crossheads and runmners, bat they were found not to work
satisfactorily, so to avoid accidents from breakage of the wire rope guides,
the management replaced them with runners 5''x6" in size, and use
‘lugs” on the buckets (two ton buckets) so as to ave them work similar
to cages. The shaft has two compartments, and is about a quarter of a

mile deep, so that more than a mile of runners were put in, and these in
less than three weeks, In May some delay was occasioned and the output
of ore lessened by the burning of the Ludington shaft house and pump,
as the Ludington” had been, taking the Hamilton water at the 9th level
and pumping it to surface,

The drift was being driven from the bottom of the winze at No. 1 shaft
at the 1,460-foot level to strike the line of the shaft, where a  raige ” was
to be made to strike the 1,325-foot level.

A Rochester hoisting plant was placed at the 1,325-foot level to hoist
from the winze.

In September the hoisting machinery at No. 1 shaft was moved to No. 2
as that which wag being used was inadequate to do the work,

The improvements at this mine are all of substantial character, the ore
in sight being of a grade and quality to warrant it

The sinking in October had reached a depth in No. 2 shaft of 1,435 feet,
and at the 1,325 foot level, from which a connecting drift was to have been
made to No. 1, a station was being cut on one side and on the other a pump
room where a new electric pump was to be placed, when on the 21st day
of October the miners in the bottom of the shaft tapped a body of water
which forced itg way through the drill hole at a rate of 200 gallons per
minute, and so rapidly did the water pour into the 'shaft that the men had
barely time to remove the drills. '

The new machinery for the flooded shaft wag being rapidly placed, the
inders and beds of the engines being in place, but some delay had been
occasioned by the non-arrival of important barts. Had the electrie pump
been in place at the 1,325-foot level it would have amply controlled the
inflow. "But under the circumstances the mine had to be allowed to £l
pending the arrival and placing of the two large hoisting engines which are
to be placed at this shaft, when two large tanks holding about 2,800 gals.
or 10 tons of water each will be placed in the present bucket guides. It
is expected that these bailers will be able to empty the shaft in a couple
of months after they are started.

y November 28 the water had risen to within 80 teet of the surface or
was 1,355 feet deep.

In the meantime production wag going on at No. ] shaft, and at the
1,460-foot level, 225 feet from the line of the shaft, a cross-cut was being
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‘ - the different lenses of ore, when in Decenther the
dl‘iw'“ ) !Ofl‘t?l g(‘)(—'xu’{%ﬁi:ft;nﬂanlﬁl;n on was found t? be el“;‘]\ gerg
J‘z(\)f{i}f“g f%‘zﬁlﬁ o% the Hamilton and all work \':735 su.spen(xe(;l, . ]1_ ,:(
f;é %;gm tk}rlek Norway Current of J‘iu};ngui,el&)u, gives a full dese:
of th No. 1 shat 1its ¢ : _ L
Of“the COnd}?filzf-)gfitl\lloahsjvbse};?f{igivn that the condition of H.amﬂtopﬁhait

N FO? sox{;e 1 Jchxm(rinw for the worse much faster 'tha]].l usual, and Jkuek,(-i
D 11215 ﬂeelmcn wore bordered not to go down, and only the fol"_emailf?l]
o nlg}; 1 f v mp men were allowed in the shatt until Wednesday - ﬁlr—
oo EE104-' P(Ela 31t Carbis and the writer of this, took a trip thro‘%g 1 1} 'i
31?§%i’a:1(; c‘f%un(% its (;on(jitioﬂ so bad and S\'C/)V }I;a%l(tlll}i; gli“loa\zlnr%e;;flfie; t;lde
b U . [£4 AT, 5 1 .77 a g - ,l - ) ]
o Oar}j‘lsi f)*rdgz?%hbég ?ﬁé%(jgginl;%on, cannot at this time be deﬁn:uely
H?'mlig{og dr]’ﬁ(‘olﬁ Ve ?f’%’“er idea of the actual Sitll)lathtn, 16 1{1&37&?;} 11{%6}?6-
sary 10 outhine the relatior hich ¢ mines bear to each other. The
sary 10 ou‘c%mje ﬂsyu T)f)lft{{l)jl Spljggl;]‘;legfisfeboth the Ludington a.ndl({l'.l‘a;?m,
Hamilton (Jonflre r)f tlhe Hamilton was sunk to stmk(?, in its Vermc:fi ui.useé
e No.ll_bnfl ; foi:hé C‘hépin and Ludington in their dip to thehuol; ; Té()
e O"Tel e‘l}?ﬁbs"i}f lﬁch. In due time the shaft reached a dept. ro W’e‘tc
gen:@}& (}W(‘/b el*ojn 'lznllction with a series of cross-cuts, drifts, WIEASS’ te.,
feet, an 1 mn Z +é}nc(‘ of a large and valuable deposit of ore. I-n, ff fri?(:‘A’;
B ihe 1:& 651('11'51“ 11011 people were continuing the skamg of their 3 8;: oA
tlﬂl.ej the % ;ﬁ:g({ about 200 feet west of Hamilton No. 1, and hf} ? ff’al-ent
th'l T;Jhlq ? 1u42€)tfeet opening up and numbering consecutlvel‘j{ di ile ,Or
I delp 'ti) lowest be’inq known as the 15th. From these 1leye slnéson or
16V§ o 118 s been mined by each company, with as we have fl;ethe o
E&ib%? miaund;erstanding that a 20 fgot pilla; lsalioggel;?nljﬁ ﬁecxonnecting

: Some 'S 8 a mutu: , g

A "comgzngfomb S?equ:?tl i(? %ﬁe o}’;her to facilitate escape -Eh'())ulﬁ ;{t;
gzlcfén‘i‘;aix;sary. This drift was put ab(iut 1,000 feecfélf;g:;fs%lgrb@rssent

he 11 evel of the Ludington.  Asto the pnn?al y_caus ¢ present

g'lguéll:il 111he general public 1s not se much 1nte§c§}ted]%sthnie§i?1;1};c e e

‘1-  ago trouble began in an unfilled portion of the 13t lovel atb the Luc-
ot A" and theroom closed in; the disturbance extended up fo the 12t
lngjt(%n V}thill?e to the 11th level closing both and effectually Sey]irlhé haﬂy
e o }ét\;veen the two shafts. During this time the Hami ﬁm 8 fo;
connecthflt {)l at its best, began to show signs of ultimate co la;jble..of
nmoo?"z ?1)1{;2 ;O()efeet of its depth corresz}ao%din% Wl%h tfg;; dclrgll{sehgi‘lt(i\ :Ssa o

Tauding K imbers are smashed and splintere atches

e Lidinistli?f't 101(‘31]22 23 l?ﬁglgh it was going to drop over tco};w Ejl?}gd;hgif

%16}‘}’ (Sac?n Ot coursethis makes the using of the skips in the 8 3}8 e

Tlellzféllf(libexp.e1'iznent;. Sometimes they go down a:‘ngl sgrpetr;rggbdow I)lf o

up, énd /the runners and broken r\fglﬁﬁteﬁréﬁl{g? ineto r?}?e ed comn. P

' {ay evening no grou o 4l ' but
f’gs‘l?xeg};ﬁgzﬁegitableg While the }il}xlm%s Ofrélrli ()H?}?:] %Jolﬁi fggtgi’v;;?lltkzg
k i ¢ e i ase the dang ' uding

thore “'71111 o “-(éae}g m(;zlll(g tshelanara?t?r begins t%) rise, it will qperc%latfﬂtl};(z

éa.oonhi&(’i E):'iybe%§vgeil the two shafts and the result in view oéc' té},e a(c;n oat

gﬁgSLuding/ton shaft is none to stable, will be hardy toS%Jrr];ec lich.] 05 e

7th of January, 1892 a fll'en;tendous flow of water was

i ich closed both mines.

mgri;ﬁ}?él ;égégn’s shipment of ore amounts to 58,197 tons.

13
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THE LUDINGTON

comprises the 8. 4 of S. R, 1 8.25, T. 40, R. 81, and joins the Chapin on
the west. During the early part of 1891 much Dreparatory work was done,
Little or no hoisting being done on account of the ice at the hydraulic
works.

“C” shaft, or the old No. 9, was repaired down to the 10th level and
converted into a cage shaft, «B» shaft, the new shaft which is sunk on
the footwall, to intersect “A” shaft at the 13th level, in the beginning of
the year had reached the 9th level, and was rapidly pushed to the point of
connection, which it reached in November. This shaft and connection
will permit of the safe removal of the pillars of ore left in the upper
levels, as well as provide an outlet in case of five or other accident. The
new machinery, shaft house and pockets at this shaft are something differ-
ent from usual. The shaft house is 105 feet high and the ore pockets are
so arranged that the ore can be dumped either into the cars on the track
of the C. & N. W. R. R. or those of the C. M. & St. P., by the opening or
closing of a trap door, They will have a capacity of 700 tons.

The shaft has three compartments, two being skip compartments and
the other having a double-deck cage for the hoisting and lowering of
men and timber. In April, “A” shaft, which is vertical and is sunk in the
hanging 175 feet north of the ore, had reached the footwall at the 14th
level. A drift at this level was driven north 45 feet and still in ore.
Later in the month the shaft house at this shaft was burued, and when
rebuilt the shaft was provided with two-ton skips to replace the cages which
only carried 14 tons. The A » shaft reached the 15th level in September,
while “C” shaft had reached a depth of 1,320 feet, or 20 feet below the
14th level. The shafts “A” and “C7 are being connected at this level, as
are also the “A” shaft of the Ludington with the Hamilton No. 2 shaft.

There is also a connection between the Ludington and Hamilton at the

11th level of the Ludington.

A fair body of ore has been opened up in the “old mine,” which lies
some § mile west of “(3” ghaft, Underground at “ A > ghaft the drift west
at the 14th level is in 170 feet in ore, and should the same line be contin.
ued the ore at the 15th level would extend tully 300 feet west of « A ”

Many improvements have been made at this mive during the year,
among others being electric signals, and the Bleichert system of wire
rope tramways, which will connect the new shaft “B” with the stock
grounds. '

In December a cave occurred near “A” shaft, A room on the 13th
level caved and the ground above it to the 111k level came in and closed
the connection with the Hamilton at thig point (the 11th level) while an
uncontrollable flow of water was sthuck in the 11{h level of the “A” ghaft
about the Tth of January which effectually stopped production in the
lower levels of the Ludington and also in thoge of the Hamilton No, 2 shaft,
and at this writing both mines have closed down indefinitely. The
season’s output wag 141,303 tons. .

THE DELPHIC,

At the DEvenic, N, R, + of 8. W, 58024 T 42, R. 33, which was
first opened in 1882, but has been closed down for several years, work was
resumed in 1890. The mine was unwatered and sinking and drifting
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In the cross-cut at the bottom severa} sma'll dep?csits were encoun-
begun. tn ‘workable bodies of ore found. No slupfnen S, e N E 1 of
e bu,nOT nd Henry Roberts have been exploring on the W ;;nd

L Calt\?t% (i S. 54 (the same section on which I;Cth De%phlc is illtclﬁ 3 i(% nd
e B ‘ : thin body of ore, w

i ntered a ¢ )

exco 5118&&0%5: ?21[)1 fcil??cpkr?élscs(.)u The location being considered favorable for
excee

the existence of ore. they will continue to sink.

SOUTH MASTODON.

£
Messrs. Ball and Hanscomb of Marquette, and t]}?éa]gsl‘{};ldpa}ifﬁyt }?e
esillesé have been working some 20 men durmgz;1 - carl phart of the
)liigragnd were hoisting about 50 ttlons OIfn 1(1)1261' ?he ?;‘ine ne bocy of o
i ing. During the sumi e
seerrfleﬁ too];)l? glac; (;z:ll?éed and the shaft was down 13240 feet. A drift from
zﬁg b{i)tt‘(;vm showed ore in the breast. No shipments.

THE MASTODON,

1, 8. 1 2, R. 33, is controlled by
o S.4of N.E. 4 8. 13, T. 42, oy
i o locqf;;n:;i ::r?dg;ethe aname of the Mastodon Iron defr;;r;gu(Eg?p% ge
Chlcigohp,? lose‘ph Austrian of Chicago is Secretary an e ol
o }116 been worked under a lease for the past ﬁveSyeRoberts L pob-
mltne b?asginening with the spring of 1887, while E. S.
erts ! 7
Tooki i f the company. -
tooking alier t};:slsrtl)t;'ezfsst Elaced at the mine in January, 1891’5 agléidt;llz (:fe;t
o IlﬁWff %Iang been sunk to the 400-foot level. At thlfs po;r;d o ab
lﬁlc: 1320%001; level, development Wlorkgggsfbeléanlegglmgndozvgove. e most
wor ’ t the -foo . .
gf'ltlhﬁovlvgsl ]iveggsbgf:él a%ogﬁea%O-foot level, north and south. Thehole
ri '
i ’ e. o .
e SOgthTaii{6£be1YYc:sdliIslcgfrered a deposit of man_gamﬁ}:lse ogeg;f ggﬁlpeéu}’;
(ljaipts. m'inéd ébout 1,000 tons of it, some of which has ,
‘81111( ga]ance he prefers to hold for better prices. do by E. P. Jennings
the * ding to a local paper, five analyses were ma . yhOSphorus s
A?]LOIE 1Hefqrshon the best returns being iron .6 pe1Tchen ] ]i;)v e oy,
and 3 0% er cent; manganese, 61.50 per cent. 5 16(3) lo st being Jton
Slh(:g ‘ ('I;nt' phésphorus, .064 per cent; silica, 9.10; n;nege ey 450
13}? cé)r?z } Ma;king a safe average of gO peg/c/entg gla%régt ose, e bed
Hos very ¢ face and is from k.
lies very close to the sur or | |
o Hesdfr(f)meo(;?;ge?X(fa?;‘lg. Oé. ]?[‘O.gR?)berts su}“rendered lllsggsg,cv}vlgglé
@ 'Tilxl'gde I;vit(})l the shipping season, and Capt. E. S. Roberts ass {
.wf&pthe company, and will work the mine. ¢ the vear, says:
‘O > jthe e b o ihetf}:se%’gct tfaz the Mastodon has seeg
¢ i rances are to ] > :
i ‘VVhl(lie prezﬁgﬁeagvri)lela{)iznan effort made to discover soaaet;;lr;% nertlv;:{nagn
'zl_gs bes]% g)e?”cs is well fitted to do the work as intelligently e ghey o
'tilaep f'.amgoe Tt is but fair to the ou‘cgodllntgi1 ltes‘s,l(legsoil':(é iags Ty
t : i in sight, an a ) adua 'y
contracted to mine the ore in sight, oo o Wil b $o
i i ; 'k of the company :
:groevv};&%;%id})? ;ch(;]j éllilvlvgtis or the position of new ones, and to mine ou
An
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the ore left in various parts of the mine, which of course amounts to many

thousands of tons.”
The season’s output was 45,370 tons hard hematite.

THE GREAT EASTERN,

formerly the “Night Hawk,” occupies the N. W, fof N.W. LS 18 T 42,
R. 32, and adjoins the Mastodon on the east. Considerable work has beemn:
performed on this option, hut no satisfactory results have been obtained.

The shaft is 87 feet deep of which 37 is in ore, and & cross.cut from the
bottom is in 16 feet. The parties holding the option do not seem to have:

the necessary means to push tne work to a successful issue.
THE ALPHA.

The Arpua occupies the 8. H. 4 of S. E. £5.11,and S. W. L of S. W.
15,12, T. 42, R. 83. No work was done during the past year, but in 1890
the shaft was sunk to a depth of 85 feet and a cross-cut 200 foet long, east:
and west developed considerable ore similar to that of the Mastodon,

DUNN MINE.

This mine began the work of 1891 with a stockpile of 15,000 tons om
hand, which was increased by February 1 to 20,000 tons. A large amount:
of preparatory work was undertaken in anticipation of the current year's
output. Another large open pit was contemplated, and it was intended tos
sink two of the shafts deeper, while it was expected that a large amount:
of ore would be taken from the old open pit.

A compressor plant was put in place and ready for operation early im
the year; also an electric lighting plant consisting 100 incandescent lights,
operated by a 15.horse power Westinghouse Jr. engine.

Early in March the working force was somewhat reduced, but the stock-

piles continued to grow rapidly. One hundred and sixty men were em-
ployed, 65 of whom were stripping at No. 2 shaft. By the 21st day of the
month the stockpiles had increased to 40,000 tons, and the daily hoist was:
about 100 tons. At the south end of the mine a piece of stripping 753125
feet was started and uncovered a large block of ore which was being:
mined up to the stripping and raised to the surface through No. 1 shaft.
The mine commenced to ship ore on May 4, and shipped at the start about:
20 cars per day. The working force was increased from 150 to 200 miners,,
and with the hopes of reaching the output of 1890, which was 156,963
tons. The shipping had increased in June to 1,000 tons per day, much of
which was current production and mined from the open pit where stripping:
was done in the past winter. The stockpiles, which aggregated fully
40,000 tons, remained practically untouched.

In the latter part of June Supt. Florada resigned his position and was:
§glccteecied by Capt. Bennets, who has been connected with the mine since:
its start.

In December a 35-foot trestle was started from No. 1 pocket to the new
stock dock, where it was expected to stock some 10,000 tons of ore to be
taken from the south room of No. 2 shaft.

The season’s work turned out to be the largest output in the history of

—p—— . n
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4he mine, and the Dunn rounded up the year as the second best shipper
*on&[l:ie%ieéxoglglneeeggigiﬁ manager of the colmp%;w, furn,ifg.lhes th;e?:cr;t?g
ollowi ] i ‘concerning the Dunn: he pro g
the following authentic facts concerning 1 um:  The property d
OW ‘1 fee by the Shelden Bros., of Houghton, Mich., ar lers, &1
*?}‘femigcg}oiif og mine is at Crystal Falls. M\:{a[l‘n o'fﬁc‘e, M(lilg;lésvieéh\a\é:.
Vature of ore, hematite, running 61% iron. Minels opene ¢ )
;cly\fag,mdeegthoﬁn,spectively’ of 280 and 470 feet. There was ?untk lérﬁ?ﬁi
shafts, 167 feet; winzes, 460 feetf. Drifts driven, 1,39 eeb. Ground
brokei,l not stated. Number tons iron mined, 157,388: number

shipped, 162,721; number of men employed, 159.

: : st of the
rations at the Monongahela on S. 36, T. 43, R. 33, west o
ZShE&?«g%?rgleoﬁiwaé been stopped and resumed at dlff‘el‘elét Iierlodseo:b:c)};%
ear. The shaft has a depth of 70 feet and has a vein o fO%aItl' 01{; abou
%.70 feet wide. 1t is proposed to start another shaft about . eef 10 th
west of the bresent one, and sink to a depth of 120 feet, when a cross-

will be driven.
THE SHAFER MINE.

This mine changed owners about January 1, 1891, plzm}fsil(l)%‘e ngflocg};ﬁ
control of Messrs Jennings & Jones, who began to mine the ; on con
tract. In January the sinking of F;)h 11: atl‘ld N(})O.O%lts}é%%sfevg?s gscﬁaﬁ on ot

i d they were down at that time a - .
!:V;s%((}wr]? tlei(il 1gee‘s agd was to be sunk to f‘che S?}inet'deﬁge 3sr (;c(l)]li So{:)l;?;i
Rai : iffere ints from the tim
Raises have been made at different points d s

ifts rfac d this was to be run down
to the sand and drifts on su_1face, and B 10 B0 T o surface
the rooms and at the same time uncover consiae o Lo s of
i ill be mined out. In February there was mor ‘ 8,
(v)vr}:al(ijllr: gcgck ealrjndu}:he stockpile was being increased at a rapgl 'ratec.) e’.]E}elg
principal uriderground work was in the 3d level which Wasth'emging ned
-gt this time and presented a fine body of ore. In June 2135nf1eet Pbe
shipping about 40 cars of ore per day. .In July the mm}? v;v;(xlsl 5 et deer
and resting at that. The new sh?ft, Ng. i, was ({li(%:;nft;)oz :1;aft egodse Thé
i three-compartment shaft and has a - use.
itoilss';cigg p(l;?a\?er forp this shaft is supplied by a new plant o(f fmatc}gﬁ?;l};, and
consists of engine with 14x18-inch cylinders and two 6-100 .
nep building was completed I Julg (o7 o6 B0 Y os of ore, ono-half
is mi hipped, up to July, 1891, , ,
\ofrli‘?lcsoﬁiﬁg ?fx}oglpthé stockplile, W%lllch yeb congaé?egl 30(,}2(})72{;?11551% banks
. there was trouble at the mine, on > Cr 1
hai?n‘:%%lésétiasﬁilent papers and levied upon gonmdela_‘kl)le Séé%%z%yt ltg
y clai $5 is acti emporarily s .
sat ¢ £ $5,000 or $6,000. This action temp : )
2%21%{;}2: lrifnir?g of ore; but operations were stopped but a sbo{ci 1;5(111;;;
thep%;mlbble having been satisfactorily settled by Messrs. Jennings,
& Ross leasing the property or becoming interested in 1t.h d ore better
In October development in the 3d level of the mine ig‘f‘f‘wi re hetter
than that yet taken from above and gave evidence of 1S hl'né’menf/;s mine
notch or two in the rank of high grade ore pr(T)ducers. ! 1p‘h nts af thie
time averaged about 700 tons per day. In November t elc. aTﬁe s
caught ﬁreband in fifteen minutes was burned to the grf)q?((:au e ary
was lighted by electricity and heated by stcam. How it caug
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mystery. Old pumps were

taken out of the mine and a ne
in. The shipment of the ge

ason was 70,000 tons.
The following statement is official:

Mining work in 1891 was done by
contract and no superintendent was

1 employed by the company. The
property is owned jointly by the estate of R. Sheldon, Houghton, (one-

half) and Shafer Iron Co. (one-half). Lessces, Shafer Iron Co. Location
of mine, Crystal Falls. The ore runs 60% iron, 84 silica, 259% phospho-
rus. The shafts, three in number, are respectively 200, 200 and 280
feet deep, and the number of feet of sinking done by shaft in 1891 was
146, by winze 120. Tons of ore mined in 1891, 6,000; tons of ore
shipped in 1891, 70,000, Number of men employed, 120, Main office.
935 Rookery, Chicago, 111 .

TOBIN MINE.

At the Topiy, in January, they were hoisting ore from the north cross.
cut in the 100-foot level, and quite a large stock pile was in sight. The

quality of the product is steadily maintained as depth is attained and the
openings extended. '

In March sinking had been stopped at the depth of 105 feet, and a series
of drifts and cross-cuts had been entered upon. The mine is provided
with hoisting and pumping facilities, but in May the boiler proved inade-
quate to handle the volume of water, and the pumps were taken out, caus-
ing a shut down, which, however, was only temporary, as a larger and
more powerful pump was immediately put in place. No shipments.

The exploration on the S. W. jof S.E.1S.30, T 43, R, 32, known as
the WaGNER, where the P

arties interested have been looking for ore for
two years, seems to have become

a permanency. An engine house and
boiler have been placed at the sha

tt, and from the explorations previous,
the prospects for a paying body of ore seem to be very favorable.

The JuNierTa, south of Crystal Falls, on S. 29, the May on S.
the CLAIRE northwest of the city on 8. 19, T. 43, R. 32, are al
explorations and have been previously described, as have also the
DONIA on 8. 17, T. 43, R. 31, near the Mansfield, the INTERRA
same town, the Lorra on S.33. T. 44, R
Hemlock river on S, 4, T. 44, R. 33.

28, and
1 meye
CaLz-
NGE in S. 4
. 31, and the GIIBSON near the,

The YouNastown sent out 3,705 tons of ore this year, waich was mined
and stocked last year, this being all there was on the stock docks.

The Diamond Drill, published at Crystal Falls, says: “ This mine shows
the greatest width of vein of any iron ore producer in the district. and the
resumption of operations would mean much to Crystal Falls.”

Supt. Gilbert is still in charge of the property. '

THE MONITOR MINE,

In January the new shaft at {he Montror was being sunk rapidly, and a
uew shaft house was erected over the old shaft. The mine in March had
reached a depth of 275 feet, which was represented by “A” shaft and
stoping hegan soon after. “B” ghaft was

topi down 130 feet in March and
sinking sti(] in progress. From the bottom level at “A ” shaft a drift was

w Barr put

o e A s

) VA FTPTQITT OV 10(\
COMMISSIONER OF MINERAL STATISTICS. 3

tevel was 1 nly
N TR YL o distant. The upper level was thenﬁll1
to intersect #“ B shaft, 247 feet a breast of ore from 40 to 90 feet ready
55 feet below theTSluff?ﬁss?nSolt]:glg ‘?elatetﬁsre of March month \‘iﬂ's T,hfih’xz%
to stope away. { lf(t,id it:s labor or local bills for four .month?{ the ﬁdeai;)ut
the mine had no E\(nal property were attached to satisfy a c alhr}l'f(;)inw was
ery and Ot'lrle-l -pe]fbtjhe Tumbermans aud Miner's Supply C(%. . ﬂlle e
52,000 10 ]XLMOI C))r about April 15, and it was rep?rmd 1%3  liens were
suspended on or . avorecated about $60,000. I:he § Oi niners to
against th? 1?(,)]7{%581(1)}00( ""A strike was next inauguljmegl) b)"\lt 1%\;*“% Colf
:zzj}:g tlffejl?;l}%t dues. This was on ot al’i;utvéﬁzg t2‘1)e rﬁi;é aggl{t “this
E S sresident of the company, Vis BT diusted, and
?’l m; (zﬁxf iﬁéi}%ﬁi g;teislt?:&} btha.t all mattei*)s Woulddbfo;lzfr?ge{lgriiﬁg;ilbtufi;ﬁg‘l'
D1INE > i :l N W 3 egin an g i1
a resumption Ofl .pri?h05?}-§10?3}F1§g?11€11, formerly of th‘e Ilg’lgreen;(eﬁ?gfclg
st gt of e ine i pace of Juys Hovs, oo
3 APt o ol g ) 7 . 34T 3
The company in Ju i“?e\iféfem\%?i?b Trlllleystoclg dock was yet he?gfwél?ela {3}11;-’.'
F}lr’[n a gﬁ;ﬁgfﬁi]@n of ore, but did not stand long on accoun )
winter acc e ' ’ A " lant
pull Iuade Ongt o plant was pUt in during the yoar Ofdl"égéoubjigeefzune
A new hoflbtmt%pf:)ot Ledyerwood hoisting drums an jcb in size 12x23
COllSlSte_d o vlvous—e was also built 26x66 feet with a lean- -0-,1 in work in
£ now (mfgl}le 11‘0()118 being too small. The bulk of th‘?l‘ltlnmi’)dglevel had
fieet, the forme d on chiefly at the 3d and 4th levels. I ¥ in showed a
June was carr%)% 0 tons of ore opened. In the 4th level ﬁli% ve o o
“Pward o 40,13 t 01d the ore was of a fine character. Tle.ts—;d with the
width of 100 feet, alleted at the end of June and is conl;e“ft6 house was
as No. 1 W&ic%r?i%ts on the 1st and 3d levels. A new ‘“ﬁ is & double-
o s ahatt west of No. 1 and s 100 feet high, It is a donbe.
erected at rgé]w Z arate compartments for 1ad€}eTWaY- - .E]S as stated that
cage shaft wi P S) 1;1 15,000 tons of ore. In September i W1 o1 October
had fo_fwg.u_ﬂde( . 'czrﬂin’unable to meet its obligations, fan; 'y arrange-
the Monitor was ab;s at a standstill. However a satis ac O}.y resumed
worlf( ai]% %Z r(illlirffu‘ﬂy was consummated and Ople}aggi(;lr;,‘s v\;V;cl)Sous}y and
ment o ’ ) T nd the mine shi 5 . the
during th.e.m,ontgl.thf Bgfr:?)gg} fvovl;s much improved. I‘n Decgrrzlbetl‘t) {{ﬁ:
the Cond.ltlond"o o from fifteen to twenty large cars of OI(?[ pf{gnoc }:)re was
nine was sen {;;?t’..ks at Chicago. A small vein of rich loo 8 Qifferont
[linois Stegl N ¢ the mine. The new find is an ore mu?»’;entical in
cut in the bottc%n}d]f)e mine. Lt is a rich blue ore, soft, and is tl(() D monm
fro}?;atr'lalx(:légrvlvioth the product of the Chapin. This ore seems ©
ap
of '[]‘01111: :ﬁfgi}nzﬁ:for the season was 26,266 tons.

PAINT RIVER MINE.

. . as principally
The winter work of 1891 commence(}]j 1’;‘; Q‘I‘a]gu}fl Is}i;l?trl %ng,dzulx)lk (;pre(zr
- e ne. > © o a1 e 3
developmeﬂt for t%lene‘i\ (;ﬁfl %gecghlars were taken out of t‘}%(z gggb;;r?getz
below the bottomfe“ caving,” so as to allow the surface dr:i s s well
for the purpose 01 vel where they would serve to fill the ol .r?(l) B ot
reacl_l ‘che“bCflt,Lomy7 efor the future work. A new 21x42d c({bné;lllmathe Slant.
iumql‘;lsr]f dlf“lurilnsgand one 16x24 air compressor were acaec i S
018 2 2
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and a new fire proof engine house was built, and a new trestle was built
over the west end of the “ cave in,” toaccommodate an additional side track
to the “B” shaft. Some ore was hoisted from “A” shaft in the caved
ground in the spring, but work was temporarily suspended in June, Some
exploratory work was done during the summer, but as the ore market did
not warrant any great output, the working force was reduced in October
to the day shift. Preparations are being made during the winter for an
mncreased output should the market warrant it in the spring.
w Mr. Frank Scadden, superintendent of the company, furnishes the fol-
iowing official statement concerning the ownership, and industrial data for
1891, ete. - )
Mine is owned by E. Breitung estate, J. K. Stack and others, and leased
by the Paint River Iron Company. Main office, Ashland, Wisconsin.
Location of mine, Crystal Falls. " The ore mined is red hematite,
iron; 57.50 per cent; silica, 3 per cent; phosphorus, .450 per cent. "Open-
ings by shaft are two in number, “A” shaft 320 feet deep, “ B shaft 220
feet. Average width of ore deposit 80 feet. Number feet shaft sunk in
1891, 130; winzes 160 feet. Tons of ore mined, 45,435; tons shipped.
45,435. Number of men employed, about 60,

LINCOLN MINE.

The following information is from Vice President J. B. Schwartz, of
Jrystal Falls:

This property formerly known as the Fairbanks, in the early days of the
Crystal Falls district was operated by the “Crystal Falls and Youngstown
Iron Company.” The entire work consisted of an open pit some 150 feet
long, 40 feet wide, and about 50 feet deep, from which in the years 1882
and 1883, about 8,570 tons of ore was shipped, but the venture not, Prov-
ing encouraging, was abandoned in 1883.

The present owners believing from the fact, that both the mines o the
oast and west were producing ore in paying quantities, that mining could
be made profitable by sinking to an equal depth undertook the task, and
the results have proved their belief to be correct, and 3,000 tons were
mined of which 1,813 tons were shipped.

The ore has been taken from one shaft which has been sunk to & depth
of 850 feet, the ore being found eastward toward the Great Western line
and resembles the ore from that mine. New machinery is being added, also
air compressor and power drills. The shaft. which is vertical, is equipped
with a cage.

The following items are from the official report:  The fee-owner is the
Lincolo  Mining Company; main office, Escanaba, Mich. The ore
is a brown hematite, running 60 per cent metallic iron.  The mine has
one shaft, depth 350 feet. Average width of ore deposit, 40 feet; number
of feet shaft sunk in 1891, 150 feet; wizes, none; futhoms stoped, not
reported; fathoms ground broken in openings, not reported; number men
employed, 20; cost per ton mining, $1.00; vice president, J. B. Sehwatz:

superintendent, F. H. Brotherton.

THE GREAT WESTERN MIH.

The working force at this mine in February was about 76 men, and the
stockpile vontained little short of 10,000 tons. Undergroand work was

1 r 1 1
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i y i ras made in
In March a considerable reduction was o
1 ; of May was devote
s ine force, and work from that time to the last of M ‘ 1

the Wprﬁllnétf)oé;)i’n?gg Xl?; lower levels. In August the mine Wte_llsl S(égv%z;dg.
pm‘[n(;lbpgﬁ'fyll 000 ‘consc per day, and continued to keep ];ttugtgided T
out -1, L
' i Sept or, when the output was somew ‘
t‘lllxe T;f}s loef gﬁssggtenéggt, WAH.en resigned ear}y in _Septembel, and was
:u?éeei’ied by JC-apt. John Jewell, of I.{urf)?,\_v‘;\t’észogig. aad 10,000 $oms of

[ : her mini ork was going ) ]

(I Iivgegimtiﬁzl ;1;51{11%0\;1&& Thebmine, has ltW(t); stock dotc}llf gvg(l)g; C% rgﬁﬁfy
ore was ‘ ne | ock

1 4 . A new machinery plant w _ un

ca}’)idt};igi i?’g}?g gggfnning of the new year, and conseraf.a}f’glve méntl}]llg ﬁgﬁ
fo'lltref hesitate to predict that, with a favorab(le con 1111011 oh he iron
dl; ﬁgt. t}?é output of the Great Western for 1892 would reac
market, ,

e e at Wow ine is Lake Superior Ship Canal,
The Great Western mine 18 owned b({ {)};e th: fron Ié orior Ship enp

Railway and Trop Tompwn %ggl,lﬁfﬁed 70,500 tons of ore, and shipped

in
gglgézyfoélllg bm’i‘twl(?ghﬁjf?sl are sunk on the property, each 400 feet deep at

( ’ R . .
clohsfagiglfrtn\%. K. Moore. Main office, Detroit. Mich.

in excellent condition.

CRYSTAL FALLS.

ig sl q 1of N. E.
Hed, is situated on the E. § o
ihg Great Western on ‘t‘he” i%)s(,)tfeeltt
loved 15 men during the summer, a.nd sun]g 1ts'0n}(e3 s]%af;n A R thé
em};{).oyie'ts depth 145 feet. This shaft is sunk in ’ghe Oﬁ W é  From the
g]&té?x? (1>f thep shé,ft a cross-cut v;ab c%‘rrled W’?:;Gt 1pr;§to S’(ﬁ) n;ee 021‘00 bed
as found to be about 40 feet wide. Tom a.l e g
W{r,:lsthzusl;mft. a cross-cut showed' 50 feet of ore. s mined or shipped
’ dperatioﬁs was discontinued in November. no ore wa
ing the year. _
duélun}gt., Q. }I:’ Riebel is in charge.

THE HOPE MINE.

Thi loration, if it may be so ¢
e ghésleﬁ‘p (Z?: R. 32, and adjoins

b

i the Hop ine, S. 27,

' satisfac egults were being made at the Hork mine, . ;
T 11}3J§n%§am;}.‘fﬁgt(;?aéf bxglxs& (vivown 175 feet and two leEIels twsvr:S Sfét;vg—

. .14 ’de(.l lw.hile a cross-cut going from the bottom so%t‘zh o i&’lo:llic 8 She
tng v 11 An average analysis of the ore gave abouth ‘7% r(; efallio Ton. ¢
mgiva zu ust work was temporarily suspended and t a‘i}, gf odn the Tace
devel n%ents which were said to be greatly to t_he good the mine. 1
ef.e }())p, spar track from the C. & N. W railroad \\ias ‘cthep s of
ggt%nii)e(; (}wins_{ to some derangement of the 1.30116.1;_}}) ag"glr 3 ]%)ut nps of
ﬂ?min;* ceased lo work and it was allowed to fill wit V\; ux;éd But botore
‘(}]16 end of December, the mininﬁ1 work hf}l;;lélgt)(g?le% fi)iked g e the
haree of Capt. Harry Roberts, the mine had be ked nd the

gggzgﬁl(gagﬁgughi a%xeavier machinery plant and was busily engag

ting it In plce i ed 1 3t. Mary’s Min-
pu%ﬁ?%é&riéis%ip of the Hope pyoperty is vested Hé} g:ied e?lt o gwner e
eral Lnd Co, whic) O\)i’nS ’S’ne ﬁoriyz‘i?;it‘iﬁa;iié Main office, Cleveland,
o . r’1 . 1 lsa 9 ! € : ') L "‘ .. ’
%Eforu’,@f‘sﬁe lokxl:\ m11111}rele(({ca§:0iematite, yielding 62% iron, 4.509, silica

14
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425% phosphorus. Mine has one shaft 200 feet deep. Width of ore
deposit 25 feet. In 1891 the number of feet sunk was 75, the amount
of other openings made and of fathoms stoped, ground broken, tons of
iron mined, etc., for 1891 are not reported. Number of men employed, 40.
At end of 1891, 6,000 tons of ore were in stock. and the management
expected to ship 25,000 tons in 1892, Superintendent, Harry Roberts.

During the month of June operations at the LEr PECK mine were sus.
pended to await the advent of better times, but were soon resumed and
prosecuted on a large scale. The old machinery used at the Junietta mine
was repaired and set up at the property. This property is in the hands of
Messts. King and Wheeler of the Cherry Valley Furnace Company.
Samuel M. Wheeler of Marquette is the local superintendent. The new
shaft and engine house were completed in December, and underground
work was commenced. Sinking was resumed and the shaft was” to be
dropped 100 feet and development pushed during the winter.

The ARMENIA mine, on the east range, is idle. was not operated during
1891.

The HoLLISTER mine resumed operations in December, 1891, after s
long idleness. It will be operated by monied men of Ishpeming under

the management of Capt. James Cundy, late of the Champion mine in
Marquette county. :

The season’s shipment was L,057 tons.
' THE MANSFIELD.

This mine, situated on the west bank of the Michigamnie, shows the results
of persistent efforts. Some eight years ago a shaft was sunk a hundred
feet and abandoned. In 1889 the veteran explorer W. R. Calhoun, began
operations in the interest of the Mansfield Tron Mng. Co., and today it may
well be called the Embryo Giant of the Crystal Falls district.” The ore
produced is a high grade bessemer, averaging 65 per cent in iron, and is
especially well adapted for making steel rails.

A description of the present condition of the mine, taken from the
Crystal Falls Diamond Drill of December 12 is herewith given:

“The mining reporter of The Diamond Drill visited the Mansfield mine
early this week, and, thanks to the affable and accommodating local offi-
cers, is able to give a pretty clear understanding of what is being done at
the splendid property. All active mining work is being confined to
the 3d and 4th levels at present, though the 24 is by no means out
of date. On this level the length of the vein has been shown 750 feet and
has not given out. Of this distance 532 feet is to the south, the vein hay.

ing an average width of 30 feet and the ore holds up to the standard of
excellency characteristic of the mine’s product. The south end of the
property will be taken in hand as soon as arrangements can be made, and
extensive exploratory measures adopted, which is sure to result in the
sinking of a shaft at that part of the mine. It has been shown beyond a
doubt that the vein does not cross the river at that point, but continues to
the end of the Mansfield’s leased ground and will be found on the forty
adjoining, under option to Messrs. Smith and Ray, of Milwaukee. The
daily output of the 3d level is about 150 tons, while 100 tons are daily
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; Minine in the 4th level is
y {r the 4th level. Mining in 0 At Cevel 18
removed to Su(lifacil iogjoino along in a manner most sat;sfact?glzf g{? Jtchj
Fully eStale‘sheTﬁs Openibngsbnow measure ninety feet to the nor
management. he { :

sna a 63 e [e10A1 ei n 1€ W i i ‘ e Y e. Take n.
h ftr : ].ld l fe tO ].l S()uth, . b allyg b }(1th Of :11 1n.
< ; : 00 /t t b t o t

e is 5 sible shape for the time of the year
as a whole the mine is in the best possible shape The shipment per day is

in sig i at 250,000 tons. The shi ‘ lay
i ha}s" 0 tons tSlgtllllg e:[sﬁljllciie%tge? Gbmp@ny’s Union W_orks, ‘?lt (311‘011(121::
about 250 tons 'E)} 'this concern will end Wlt»h) the present mon ‘1 ) fhere.
v mor ore is likely to be sold for a time; buf as b()?llll s the
abouts, and oo I.?Oregireé stocking will be inaugurated andAalgch éordon
existing contrac tex}ommence the 1892 shipments with. . Halbe Uordon
of ore jpjtled BP ?d°12x22-8?x18, capacity of one thousaf]( 'lga, t]‘nisepv\;ork e
p}clénips, L%lllmgﬁgsllgn the 41:112 level and i;:} do}rtll% ﬁc\)rz(]l ‘3821 {s'taﬁ-é 31 Tuesday
Sinking 1 shaft from the 4th to the 5th le S rte nesday
e o ‘shaft e &t in accomplishing the task. At the
night and no '5}111@ )\twﬁlislaeg Ol()fztetl,rim mentpiqn of sqmp.f) '{‘l}elt 31);%% ‘g; féif
Pten m'niebb ) élventy feet, carrying exploitation 360 Lfe ‘nt to tho earth,
i Wﬂ't ) iob‘mb]e that the shaft will be 'lowere:id' o&( th e
B o g e;l('ﬁng how rapidly work now in han }?l )d way with,
D S %p -ed that this shaft is in the hanging wa an.1 o 0ro vein
It will be oy o e1<3uts permitting of removing the O.Iﬁ% % eaman meen
i byl Cmf&h is not very great and the mine wi ! %1 ne aybétter
e Waﬂ_S. T:ie 5 before the shaft cuts the vein. The fooﬂvmweat petter
dredS. of foot eelp £t but in this case it is impossible, as éela at Mich
oot o aﬂS i over the Mansfield’s foot. The Manf, e(r ; apr)ld s to
igamme river OVtVsut next season, than ever before. The a.roeslts i best
e el (t)u"rz is a late addition to surface eqmppélg:e. Lt dimen
d_ry in the‘)dls(g(fl% o stories high, the ﬂoox:s are of har r[\‘xloo Jnd ﬂdor
O ,h“‘rco accommodate 300 mining putﬁts. | ;(e])e(si o
?sr %gic;séz‘és gx?‘figegly to these closets, e?ch cii; rv(s;(}an(\,;?a Slﬁi I[:(l;oz;o.l 1lghs b fock

i ir r are three lar g troug L
- keyt’ Wlxllltl: Sélcltlhe i;llcsf f}m(t)lc()il ilc;(i\dt\i'ater is supplied and the whole is
compartme cach. Hot a

. in shaf test a
heiﬁe% bf}'; is;uel'?:ilﬂg sunk about 500 feet norltl'} of the 51\8;? ;h f‘jflte tgut(‘rop_
Qs .  th ichigamme Ttiver, i C

i : i s bed of the Michigar 2 fine
i sl i Hlln"tz}ee akl)f(i i%ur hundred feet long. The ore is almost

pc%ngtiocfalorxii?l?tZ\rhzinf(Eund in No. 1 shaft, and is probably the north con-
1aentic g

inuation of the vein.
tmTuﬁelshaft, 4x5 feet inside, i
cross-cut is being drlvetn gast,flérelt er
in about twenty-hve Ieet. uld
zllllzgér\?viﬂlbe enlarged to working dlmgnﬁorll:r,l
T owe acknowledgments to W. R. Calho n, supt, and Jobn ment: .
o their courtesy in furnishing the fo lowing oial st oo e
b tacation Jo L. 5.8, 17, and L. 5, of 8. 20, .43 3L Tho mine i
s 1.00at10£ lsthe' dalédor;ia Mng. Co., lessee, Mar}sﬁel . 11“2 50,
%Zvr}fldolf_’gciee?lg Ph/oenix Bldg,, Ohic?go.l'A()Verg}gje:q(ll'&)% -Ongn{ber'of b 3
ot er feo i ¢ hafts 150. winz oU; nu ‘ uen
feet;l nllglbfgofizg:;;;lé)l.n n{iﬁa’ei i}f tons mined, 50,531; number of ton

employed, 10 ve);

shipped, 49,835.

' ' ' 6 t and a

cen sunk to a depth of 60 fee nd 2

e beeiclhzuriver, which will probably itr;}klz
Should the vein prove of “wort ¢

and be known as ¢ No. 2. ’

supt., and John Erickson,
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HEMLOCK RIVER MINE.

This mine is located near the center of the S. W, tof S. 4, T. 44, R. 33,
about 16 miles from Crystal Falls.

The deposit worked was found by Mr. Mat Gibson, in July, 1887, he
being sent to explore the land in the interest of the owners of the fee.

Mr. Gibson was fortunate inasmuch as the ore was struck at once.

The mine was leased in 1889 to Messrs. Pickands, Mather and Co., who
organized the present company. The mine has been under the supervision
of Mr. Henry E. Warner until his death, November 7, 1891, since which
time Mr. J. F. Armstrong has been in charge.

The deposit as far as explored is about 1,000 feet in length and has an
average width of 30 feet. It is a non-Bessemer hematite ore, and averages
62 per cent in iron, though assays have been made as high as 75 per cent
in metallic iron. .

In February the company made their first shipment; the Northwestern
R. R’s. spur to the mine being but then completed.

The shafts are two, “A ” and “B,” the shaft house at “B” being built
during the year. Both shafts have attained a depth of 150 feet. The
shafts are 300 feet apart, “ B ” shaft being south of “A’" This shaft (B)
is vertical, and will be completed and ready to hoist from the 2d level

about February 1, 1892, At “A” shaft mining in the 2d level is being
pushed both north and south from the shaft. From the official statement

the number tons ore mined in 1891 was 35,000, tons shipped 35,531,
men employed, 100,

THE SHERIDAN.

In 1887, Mr. Peter Sheridan, of Fort Howard, Wisconsin, secured an
option on the S. H. 4 of the S. E. 1 of 8. 26, T. 43, R. 35 from the Mec
Kinnon Brothers who owned the fee. Mr. Sheridan explored the property
till 1890 with not very satisfactory results, when a party of gentlemen from
Escanaba, Michigan, bought an interest in the option, leaving Mr. Sheri-
dan in charge. His management, however, did not suit his associates and
they bought his remaining interest, and installed Capt. A. Gulgren, an
experienced miner of the Gogebic range, as superintendent. Capt. Gul-
gren, after a careful examination of the surroundings, made up his mind
that the ore must lie to the north of the shaft. A drift was started in
that direction, which after passing through about 25 feet of mixed ore and
about 50 feet of hard rock, struck good clean ore into which it penetrated
25 feet without finding the rock wall. Having thus proved the existence
of a considerable body of ore, they sunk the shafi 90 feet deeper, and
again drifted toward the ore, finding it in clean shape at about 150 feet
north of the shaft. The drift was carried through the clean ore ten feet,
when it encountered fifteen feet of mixed ore and rock, and beyond that
again struck ove that was clean ag could be wished. A drift was then
started west from a point about 40 feet from the shaft, and carried through
rock about 80 feet when it penetrated a 13-foot vein of good clean ore.
They next started a drift to the northwest, about 80 feet from the shaft and
after about 20 feet struck clean ore into which they drifted 10 feet and
stopped.
Having satisfied themselves that the

y had a large quantity of ore, the
holders of the option took a 1

ease. ceased exploratory work until they

! 9
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heridan Mining company.
th%ns September, 1891, the com)
all the ore they could mine an b
mining operations were 001;1menacverage
pushed at the 1st level, and an + of 120 tons of ore per day WS

i i force of only 30 men. ; : yrere taken af
g PN ve in the st level, and it was fo :
thisltuél%e%fn %}:ngg?;tl(i???ﬁ‘n;sdistance of 125 feet, with good, clean ore at
ore had 1 ;

Chirty-six feet without striking
; cross-cut thirty-six feet wi i
jor fal‘theﬁ‘ er'll’dk;eagi‘le 111sa dso?s eaﬁqd easily .mined, anSGZn %S;;lyhg;ige late in
iggf;:‘i i mearly O e e m%‘fal}rihc :)111(1)(?1,1 E;%%ﬁt 40]2eee‘;pof roc'k, struck
g “drift nor ‘hroug g

- chlovenslikt)egfao%ilf’;lfiocﬁhiz lslgrlng\,x*hat harder than what had been taken
trom the min ing the summer. L
from fhe e e o eﬁ‘gl time were being pushed Wlth a vim, an
C Tlgi?‘gslggeﬁlzxngéz‘?egt tf) llls':lve about 10,000 tons of ore on the stockpiles

apt. Gulgren ex | toha i o
AW Opeplllgtotf 111}127111% c;{s—)l(e)tlsl follows: The She‘rlda.n pm%f'ltynf %vgﬁfgaggi

The ofﬁcxa}j a eMcKinnonﬂ leased by the bhendan} mlRtiver ipany
D. C. and ﬁ?é{é is at Escanaba, Mich. Mine ofﬁ(gle' li(l)iréa p pér ik
T i d is soft hematite. Per cent iron, 0l; sf : ,deep oot
hesthe mme()64 ser cent. Mine has one shaft 180thee - deep, wieh
phosphorlllis, 30 fee}t in 1891. Twenty men were the g
was sunk ¢ )

loyed. )
emIIl)”ng’ ore mined in 1891,

THE IRON RIVER MINE.

pany was reported to have made & 'salg r;)éf
d ship for the season. About nsb e
d, and in October work was ’e g
, of 120 tons of ore per day was

8,000 tons. Ore shipped, 7,000 tons.

racks were
At the Iron River MiNE, in January, 1891,1‘nhe pumps and tracks we
X ’ i e.
. 'om the Schlesinger peop 1 / e
pu}&l?&;lﬁg%ytﬁ;‘g ?ni?nféoﬁgs an extensivetde;po;sylt ?lffa ?;elari%()[ia% }a)iii? ;&3,3§O
i 32—i tal shipments to Jan , 1891, g 813,350
produce e 1%?251 11(§:Vt§rzde,-1—)60 per cent irom, .33b11)eroizn‘§1;r; I)be()e >
e Ol‘? 11"18 ds but little demand, still considera 168 gore s, peon
pllll'omsé fg;?n thI; stockpiles. The shipments reached for 1891, 59,
shippe >

THE NANAIMO MINE,

iver and Betfa mines, is in

i 11 as that of the Iron River and : .
e oo %f' Vill(l)lxs}:ll’}:oss.w 21f1 %:éambaugh, is leased bpr%rtles from Escanaba
g];% %{}%Wlﬁlkee. Théy havel g tlhe }fr{ii?lgf f)l?ﬁo W?IS&‘SOOD after in ’W%OI‘]L
i in the early s , 8 k-

i Thedrgl}t;;g ?)i(f gvczxclegelillllg shipped from the upper shaft, and also fro

T & )
1?1g %eta about 100 men being employed. . Jant $o sceure them-
ks sember the fee owners attached the mining p o seaurs thor
1In Df?)(x;'e‘iﬁeiroyalty due them. This forced an assignment, ¢
selves

was closed down and the pumps removed.
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The mining and exploration for gold in Michigan has not been very
successful during the past year. New ‘“finds” are being made with seem-
ingly fair prospects, while others have ceased to operate. The Peninsula
lias surrendered its lease and the Grayling is idle a8 is the Gold Lake.

The only properties being worked on the Serpentine range are the
Michigan and Ropes mines.

MICHIGAN.

The MricHIGsN has been working for about four years with variable
fortunes. One fact has been demonstrated during the year, and that is
that the rich shutes of quartz pitch sharply to the southeast so that the
perpendicular shafts cut but a small portion of the rich ground.

Most of the work has been done in the No. 4 shaft. One trouble that
the present management have had, is that no records have been kept of
work previous to June 1, 1891 Mr. E. D. Zukoski in his official report says.
“The work has only been exploratory and no data can be given that would
not mislead. For instance one lot of rock of 100 pounds treated pro-
duced over $1,000.”

The report also shows five shafts varying from 25 to 141 feet deep.
Average width of vein, 3 feet. ’

The location of the mine is the N. W. f of N. L. |, 5. 35, T. 48, R. 28,
about 7 miles northwest of Ishpeming.

THE ROPES GOL1 MINE.

The pioneer gold mine of Lake Superior began the year with poor
prospects as far as the ore in sight showed, and although the result of the
year's work has not been the most encouraging, yet it has proved that gold
can be mined at a profit in Michigan.

The president, Mr. Julius Ropes’ report to the stockholders at the end
of the fiscal year, is herewith given:

To the Stockholders of the Ropes Gold and Silver Compuny:
At the beginning of our fiscal year ending February 29. 1892 the ore
bodies near the main shaft had been nearly all mined out, leaving very lit-
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tle good ore in sight.  Drill holes to the east of the old workings gave
promise of an early development of good ore in that direction; drifts
were immediately started to develop the new bodies, resulting in the find-
ing of workable ore on all the lovels below the 7th at about 200 feet east
of the main shaft. These long drifts and the sinking of shaft in barren
ground. the dip of dyke having changed to north, made the development
very slow and expensive, and most of the ore treated having to come from
the new workings. which at first were narrow, necessitated the treating of
considerable very.low grade ore.

The yield for past two months has increased very materially, showing a
profit over all expenses. The developments promise a still further increase
in the near future.

The shaft is now 765 feet deep and sinking for another level is now in
progress.

Number of feet drifted 1.468.

Winzes sunk 435 feet and shaft lowered 126 feet.

The uumber of tons of ore milled was 21,355.

The ore in sight is Wow estimated to be about 14,000 tons.

To the plaut has been added the other half to the 18x30 Rand air com.
pressor, making a complete duplex machine.

The yield of ore in mill for past year averaged $3.36 per fon.

Jurivs Ropes, Presidend.

Statement of bullion and concenirates for the year ending February 29, 1892,

i { |
’ Amount | Amoant |  Mint : Net
| gold. | silver. I charges. | proceeds
|
- . - S, e -l e
Bullion... ... $863545%  $1,900 34 | $171 13 | $55,373 66
Concentrates __ . 10,125 14 ¢ 6,116 03 ‘ 8,705 68 . 7,585 51
T R N S S
Total .. . —-- $63,760 59 ‘ 8,025 39 j $8,876 81 ’ $62,909 17
S N N —— —
| Amount Amount ' Net
| gold., silver. proceeds.
e U | . e e
Total product of mine to March 1, 1891 ________ i J $313,837 71 $34,225 97 - $295,954 58
Product for year ending February 20,1892 .. | 63,760 59 8,025 39 | 62,909 17
Total product of mine to March L& . ( $377,598 30 $42.251 36 f $358,863 75
Grossgold.__.._ .. ______________ e eece el $877,598 30
Gross silver. T T 42,251 86
Total .. e $419,549 66

New discoveries have been made in the Dead river valley, about nine
miles north of Jshpeming, the most promising being those known as the

BEAVER AND FIRE CENTER.

. Veins ranging in width from a few inches to three feet have been
located.  The general strike of the formation {which is granite) is north
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70~ west, while the course of the veinhat the Beaver is nearly east and
est.  The general dip 60° to the south. o
W(/'E‘the rock %s very different from that at the Ropes and ]Sl.lc,111g(1i1§i),mdetilllleq
indications are much more favomblehforb pay%ng (%eposﬁs. e veins
’ : i 7 nd.
sarry free gold and some rich quartz has been fow v L
C(1%1% ﬁeﬁiﬁ RE CENTER Company have made preparations at the Ropes mill

‘ ndr s of ore. .
for a test of a couple of hundred tons : . ‘ .
The CRESCENT is another claim quked by 'thtfsama ﬁarnes, This
exploration also shows several small ve}u}s cal_'r){iggrhx;fdgg r(xe o which is
) i - also exploring in this neighbo o, ¢ §
Other parties are also exploring in _ h of % i
the CS['PEI;I()R Gorp Company. Mr. A. Boulson has also made a d}scoﬁéﬁ
U Lt 4 WL L] O s 3 : - i -
about three miles north of Teal lake, and has a shaft down in a vein w

shows a width of nine feet in the bottom. An analiylblls Qf two specimens
taken from the vein is said to have given results as follows:

Giold 8.85 ounces to ton.

Silver 80.25 ounces to fon.
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COAL.

The coal production for the year 1891 does not make as good a showing
as in previons years. In fact less coal was mined in Michigan during this
year than in any one year since 1877, many of the mines having been
oxhausted. Notably the Corunna Coal Company’s, which was on its last
legs, and the mines previously worked by Emerson and company, at Jack-
son, although they have opened up a new mine in that vicinity. Numez-
ous drill tests show up a very large body of good coal, from three and
one-half to four feet thick. A shaft 91 feet deep was sunk during the
spring months and production once more resumed. '

Thoe Bennett Sewer Pipe Company mine coal, but only enough for thetr
own use in the manufacture of sewer pipe and pottery, sin which, by the
way, they use some 20,000 tons of potters and fire ¢lay, which is mined
some two and one-half miles north of Jackson, and consists of a bed
about 8 to 10 feet thick underlying a surface of 10 to 15 feet.

At Corunna. Mr. Kincade has severed bis connection with the old Cor-
unna Coal Company. and in July, 1891 began sinking a shaft about one-
half mile from the old mine, where a good body of coal had been found by
drvills and tests. The following is a record of the hole where the shaft is

bheing sunk:
Feet.
Surface elay_ ... ... e 244
Black slate . e - 23
Light slate. . e .14
Dark slate. s 4
Schale o e e 12
Sandstone. . .o A ¢
Grayslate.___. ... ... e 8
Black slate. . - . o e e 34
Coal _ o e .3
824

Total depth_ ... .. - o
At Sebewaing, Huron county, the Sacinaw Bay Coal Company, of
which John C. Liken is president, W. M. Webber of East Saginaw is viee
president, and Richard Martins is the secretary, began sinking a shaft in
December, 1890, near a spot where a drill had encountered coal, and at a
depth of 110 feet struck a bed four feet thick, and by the end of the year
1891 had produced over 10,635 tons of coal. A test of which was made
at Saginaw by the Swift Electric Light works, with the result that $4.50
worth of Sebewaing coal produced 15 per cent more horse-power. than
£5.50 worth of Ohio coal.
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This coal has been very successfully used on locomotives where the
»

Dorrence grate is used.

Trne Sepewaine CosL Company, of West Bay CGity. of which S. O.
Fisher is president, has a new shaft down 195 feet to coal bed 44 feet
thick and were preparing for production.

So the production for 1892 will probably far exceed the production of

any previous year.

Coal production of Michigan for 1891.

r Production ind tons, 2,240

pounds.
Name of company. Location. _ —
]
! Tons i Pounds.
. ——— # et TS - ] i R T -
Bennett Sewer Pipe Company_._ .. fdackson. ... ____.____ i 4,700 |..___.
R.H. Emerson & Co.._______. . Jackson_._.._____ 1l - | 18,977 ( ______
Grand Ledge Coal an Grand Ledge .. _ 376 |
Thomas M. Jenkins ---| Grand Ledge..___ I L
Saginaw Bay Coal C -..| Sebewaing __.___ ! i 2,045
Corunna Coal Co.*. s Corunna...__ LTI e
Lot 2,104

* No report.

|




=SALT.

~The following is a portion of the report of State Salt Inspector M.
Carey, from which we find that the salt producing territory of the

State is divided into nine districts having a manufacturing capacity as
follows: )

DISTRICT NO. 1-SAGINAW COUNTY,

has 44 salt companies, with 40 steam, five pan blocks and 4,000 salt cov-
ers, having a manufacturing capacity of 1,400.000 barrels of salt.

DISTRICT NO. 2—BAY COUNTY,

has 30 salt companies, with 32 steam blocks; with & manufacturing capac-

ity of 1,300,000 barrels of salt.

DISTRICT NO. 3—HURON COUNTY,

has 12 salt companies, four steam, and eight pan blocks and with a manu-
facturing capacity of 350,000 barrels.

DISTRICT NO, +—8T. CLAIR COUNTY,

has 10 salt companies, with eight steam, and four pan blocks with a man-
ufacturing capacity of 1,000,000 barrels.

DISTRICT NO. 5 —I0SCO COUNTY,

has six salt companies, with six steam blocks, having a manufacturing
capacity of 300,000 barrels of salt.

DISTRICT NO. 6 -MIDLAND COUNTY,

has two salt companies with two steam blocks, having a manufacturing
capacity of 75,000 barrels of salt.

DISTRICT NO. 7-MANISTEE COUNTY,

has 10 salt companies, with nine steam, and two vacuum pan blocks, hav-
ing a manufacturing capacity of 1,250,000 barrels of salt.

DIRTRICT NO. 8—MASON COUNTY,

has threc salt companies, with two steam blocks and one pan. having a
manufacturing capacity of 400,000 barrels of salt.
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DISTRICT NO. 4—GRATIOT COUNTY.

has one salt company, with one steam block, having & manufacturing capa-

city of 15,000 barrels of salt.
RECAPITULATION,

From the above we find there were 113 firms engaged in the manu-
tacture of salt during the fiscal year of 1891, operating 102 steam and 20
pan blocks. Total number of blocks. 122, and 4,000 salt covers, with an
estimated manufacturing capacity of 5.950,000 barrels of salt.

Table showing production in each county in 1891.

Fine . Packers

i
: .
~ i Fine ! i Fine Solar | 2d Qual.[ Total
County. | bbls. | bulk. | bbls. !Packers.; bbls. | bbls. | bbls.
e e ﬁ,_( R for e . , - . ] S
Saginaw county ... | 686,885 | 231,083 817 | 502 19335 1 26,89 J 962,954
Bay county.._ . " [ 626,482 | 158805 | 4,800 | 365 1. -] 28481 811,890
aron county. .| {80,675 | 16,719 13 .. .. I .......... ] 47,407
St. Clair couny.._ .. .~ D o021 | 470297 3,528 | 972 1114 | 255,52
Tosco county. .. T | 239,365 T i EEE R N AN 239,865
Midland county. . T ITTTTTTTC i 36,758 70 1T 3,005 | 40,603
Manistee county . _ .. 7" f 984,961 67,879 742 670 58,444 | 1,125,696
Mason county___ 1T | 404,921 20824 | ___ | 50 9,936 ! 444,231
I
Total .._____. .. ‘ 3,212,661 | 551,447 [ 11400 | 13,559 | 17,335 | 121,269 f 3,927,671
Table showing increased and decreased inspection per district.
. ”7_*_ h"“‘—é" i
District and county. ;‘ Bbls. 1890.| Bbls. 1891‘:} Increase. | Decrease, in'g)et:sle.
No.l,8aginaw ... ___ ... | 1,006,854 | u62,954 |
No. 2, Bay. ____ | 80,0031 811,80
No. 3, Huron 55,681 47,407
No. 4, 8t. Clair 242,011 255,525
0.5, Iosco_..__ 280,232 ! 239,365
No. 6, Midland.. 49,609 ! 40,603 .
No. 7, Manisteo . - 1,006,525 | 1,125696 X
No.8 Mason.________. "7 e ’ 36,622 | 444,231 75,609
Total.. . . .. [ 3,838,697 | 3,927,671 } | 119260 89,034

208,204

There was from the above table 89.034 barrels more salt inspected than in
1890, but this table does no* show the amount actually manufactured dur-
ing the inspection year 1891.

Barrels.
Add to the amount inspected_,_______,_“,,_______”_A____“_,,_______- 3,027,671

Salt in bins November 30, 1891 .7 11T 17T 1,103,810

Potal ... . 5,031,481
Deduct salt in bins November 30, 1890 .- 7 1 711 TTTTTTTiememe 1,064,697
Amount of salt manufactured during the fiscal year 1891 . ___ . ________ ... 3,966,784




SANDSTONRK,

The sandstone belt of Michigan, that is. the sandstone that is profit-
able to quarry at the present time, may be said to lay around the shores of
Keweenaw bay.

It extends from “ Malones or PorracE ENTRY Rup SaxpsToNe Co's.”
«uarry, which is the most northerly of those situated on Keweenaw Point.
on the west shore of Keweenaw bay, south around the head of the bay
and up the east shore to Pequaming, a distance of about 30 miles. The
stone on the east shore varying from that on the west in being a hard,
pure sandstone of a purplish brown color, while that on the western shore
is of a deep, rich, red color.

The first of the quarries in order, beginning at the north, is that of
the

PORTAGE ENTRY RED SANDSTONE COMPANY.

This company has been operating for years, and uncovered and stripped
to an average depth of 25 feet, to the *sheet” which is about eight feet
thick. This quarry is situated in S. 18, T. 53, R. 32. They have quarried
and shipped this year 400,000 cubic feet of stone.

The fee is owned by Earl Edgerton, of L’Anse, and it is worked under
lease by the Malone Bros., of Cleveland.

J. B. PARKER, Sup’t.

The adjoining quarry on the south is that of

FURST, JACOBS AND COMPANY.

This. the first quarry that was discovered at Portage Entry, is situated
in 8. 19, T. 53 N, R. 32 W. It was first opened by Samuel Craig in 1886,
in partnerghip with Furst and J acobs, and has been in continual operation
every summer since.

They have stripped to date 725,000 square yards of surface, and have
guarried 1,900,000 cubic feet of stone. The last season’s output heing
406,000 cubic feet of this finest of red sandstone.

This firm has also a brown stone quarry at Marquette. Heretofore the
<ompany has been working on lands belonging to the “Burt Freestone
Company,” paying a royalty of five cents per cubic foot. But this year
the work has been done on their own land which adjoins the old quarry.
The company stripped a piece 250x100 feet. As the average thickness of
the stone is 12 feet this gave them 300,000 feet of stone ready for the
machines.
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MICHIGAN RED STONE COMPANY.

Next In order on the shore of Keweenaw bay is the Micurosx Ren
STONE CoMPANY’S qyarry, which has been opened during the past year by
Jackson parties. Everything at this mine is in first-class order, waiting
for the opening of spring to commence operations, but little work having
been done other than stripping a space 100x100 feet. and quarrying about
one-third of that area. The stripping at this quarry will not average
over 15 feet, while the stone measures 8 feet in thickness. thus making
this one of the best properties on the belt.

These are at present the only quarries working, but several promising
cxplorations have been made to the south and east. which will probably
be developed during the coming scason.

S




MINE INSPECTORS REPORTS.

KEWEENAW COUNTY.
Record of fatal accidents in mines of Keweenaw county.

Josern Ricmarps, Mine Inspector.

Cause of death.

Name of mine. Nationality of victim, ! Occupation.

Allonez. ..o ..o Swede_..._,____.___.._._‘ Miner.. ... ... Fall of rock.

HOUGHTON COUNTY.

Records of accidents in mines of Houghton county.

Josiam Hawvn, Inspector.

Name of mine. Nationality of victim. Occupation. Causs of accident.

Calumet and Hecla. Ttalian.._ .. ... __...__ Fall of hanging wall rock.

uron Ttalian _ . Jump off skif, fell down shaft.
Calumel Finlander .. Fall of vein rock.
Huron. .. Finlander ._________.._. Leg jammed bet. skip and wall.
Atlantic. .. .___. Finlander ._...__.__..._. Fell down shaft.
C: Ttalian .__ Fall vein rock.
Calumet and Hecla. Irish Explosion. Premﬁtu&'e_. od
Tamarack... ... .oc_._c.o.. English...__._._.........| Mng. capt..__ ... {ngfii;éntﬁa%f;‘ ead jamm
Atlantic Finlander . .. ... Blasted. .
Huron. Finlander . Jumped off skip down shaft.
Tamarack _ Austrian. . Fell down shaft.
Tamarack, Austrian .. ... ... Fall of rock.
Tamarack.. English._. e mmmn Premature explosion.

Premature explosion.
Fell down shaft.
Fell from bucket.

Blasted.

English.._
German __
_{ English. ____._ ...

English. ... ...

Tamarack - Finlander . .| Fall of rock.

4 Centennial Ttalian..__ .| Fell from bucket.

" Pewabic. ._ risho. oo Struck on head by rock.
Qsceola__.___.____. Finlander ___.._.._...__ Blasted.
Calumet and Hecl Polander.. _ Str. by tim. falling down shaft.
Attantic.. ... _._. English._. Fell off trestle tram road.
Calumet and Hecla Auvstrian._ .. _......_.. Struck by skip.
Calumet and Hecla, Scoteh.. .o ool i Str. by plk. and fell down shaft.
Quincy __ Swede _... _| Miner.__. Struck by skip.
Tamarack Finlander . Trammer._. .| Fall of vein rock.
Atlantic.__ _ Finlander ... ._......._ _| Blasted.

Total number men employed 7,702.
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GOGEBIC COUNTY.

Eecord of fatal accidents and number of men employed in Gogebic county.

C. M. Boss, Inspector.

; ! ati Men | Fatal
Name of mine. Liocation. employed.  accidents.
Anvil. . .. i ..-i-...| Bessemer, Mich.. ... ___..._... 65 _ .
Ashland Ironwood, * 595 2
Aurora._ . . Ironwood, * 374 2
Brotherton .. Wakefield, * 170 ... IO
Colby.___ Bessemer, * 329 8
Comet .. Wakefield, ** 6
Eureka .| Bessemer, e 55
Federal. . .| Bessemer, o 39
Lowell._...__ Bessemer, 27
Mount Hope.. Ironwood, * 121
Norrie ... Ironwood, *° 1,210
Pabst__ Ironwood, * 225
Palms ..___ Bessemer, " 169
Sunday Lake_____. Wakefield, ** 167
Various explorations.... . ......_.._. e e i e e e e 219
TOALS e e o e e e e m e e e e e 3,851 i 13
MARQUETTE COUNTY.
List of fatal accidents in Marquette county, for 1891.
ANTHONY Broap, Inspector.
Name of mine. Nationality of vietim. Occupation. Cause of accident.
Pittsburg & Lake Angeline} English . ... ____ Miner __..._.._.....] Fell down shaft.
Piteh .. ... Swede..... ) Miner Fall of ground.
Fiteh. . Manx. .. ... ... Miner . .| Fall of ground.
Winthrop ... ... .. English... .. ______ ...y Miner ________.._.__. Fell down stope.
Winthrop ... . ccvimao oo Epglish.. .. ... Miner Premature blast.
Volunteer .___. ... English.. Engineer . Caught in hoisting tram.
Volunteer . __ .| Swede _.. Miner __ Fall of ground.
Volunteer . _.._......o.... Canadian- Laborer ......._....| Fall from trestle.
Queen .. __.__ . Swede .. ..o Premature blast.
Queen _______.._. Ivisho.. .. . ... .. Premature blast.
S. Buffalo... Finlander .__..._... ... Laborer -i Breaking of shute.
Queen......._.._...._.....} Finlander_ .. . ... ..} Miner ___.._..____.i Replacing timber after blast.
Champion......... _..| Firlander,. ._........_._| Miner ._..________..| Fell in shaft. backward.
Champion._._ Rwede ._................| Miner __ .1 Fall of ground.
Champion. .. .-| Finlander ....._... ....| Miner ..i Fall of ground.
Champion.__..............| Finlander ... ._....__ .. Miner .__. ......._..] Fall of ground.
Champion....._......._.{ Hpglish. ... ... .| Miner ________ . Fell down shaft.
Champion __ _.i Rinlander .__...... _._.| Laborer .| Run of ore in stock piles.
Champion_ .. _.| Italian . . . o wieweno.} Laborer .-i Bun over by cars.
Republic ... _..._.._.| Bnglish..__.____.__.._..| Miner .____.._..__..{ Knock down shaft by fall. plk.
Republic ... ......{ American.. . ...._....| Miner ...._._..___. | Suffocated, fire in mine,
Republic ... ... American__ _._..._._..| Fireman _...._....| Suffocated, fire in mine.
Republic._..ooooweeeo.._..| Finlander ..._..........| Miner ... . _ . _. Palrilg:r{eloose ground in burnt
Republic_..._._..... ....| Finlander .. .. ...... Miner ... |3 Fall of loose ground in burnt
Republic ._.___.__.__.___. Finlander . ............| Miner ... ... .. g Fagli(r)lfe]oose ground in burnt
Cleveland .. __.__._..___ .-..| Finlander Skip tender. Caught in pump rod.
Cleveland Swede _..___. . Miner .. _1 Fell down shaft.
Cleveland Finlander Niinerl _______ i Fgll of loose grolund. .
y " n charge of ex- remature explosion of cap
Oleveland ... Englsh. ... % plosives.___..._. g blinded permanently. )

Number men employed 8,230.
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MENOMINEE COUNTY.

Record of accidents in mines in Menominee county.

J. B. Knicar, Inspector.

No. men
No. men

Name of mine. Ne. men | No. per- No. PET- | employed employed

’ loyed Killed.| 8908 IB- | “fo eqen | fo each

employed. jsons killed.| “2..0q e )exill 4| man in-

ed. jured.
Appleton._....._....._. 16
East Vulcan. 100
West Vulcan. 23
Curry ... 26
Aragon. lg
Harrison.
Perking. oo oo A e e e e i
gorfvay -

yelops - [,
Pewabic 115
““““““ 59
27
T3
. 3
85

No reports from Ontonagon or Iron counties.




INDEX




:
z
|
g

i

+

INDEX.

NaAME. PAGE.
Adventure...

Alpha

Anvil____

281,133
85, 110, 133

Armenia._ . ... ... 106
Arnold.__ I - L3, 41
Ashland. . .o _...__...._._._...50,5l, 110,132
Atlantic. . oo ...-6,41,45,131
Aurora_._.__....... _54, 110,132
Baraga County._..
Barnum . _._...

Bennett Sewer Co.
Beaver Gold Co.

Bonnie
Boss, C. M., int,
Briar Hill i B4
Broad, Anthony, int...
Brotherton (Gogebic)-.
Boulson, A..__..___.
Buffalo - oo
Caledonia. ..o

Calumet and Hecla_
Cambria ...
Centennial
Central s
Chapin - e

Champion .

Claire . ... .
Cleveland Cliffs_.. ... ..o .o ..

Jopper
Copper Range..___..
Copper Falls.___
Corunna Coal Co.. ...
Crescent Gold Co.. oo veiicvcan e 115
Crown Point_.__._______._ R . {1

NaME. PAGE,
Crystal Falls _ ... . ... .. 7 .. .......105
CyelopS oo e o286, 110, 133
_84, 110, 133

Dickinson County..._....

Drop shaft, by W. Kelley. .. ... ...

Dunn oo .22 100, 110
Fast Dangler. . . ... 58
Kast Jackson.__ ...l 74, 110
East New York_. _..3, 110

Edwards Mine_ B

Federal _ ... .o 56, 110, 132
First National .. .. 55
Fiteh. oo oo .68, 110, 132
Fire Center Gold Co...oooonme i cnnaeao. 115
Foster (see lron CIliff).

Foxdale .o
Franklin ..

Furst, Jacobs & Co.. .o i aaa 128
Geneva. ...._.......

Gibson .

Gogebic County.
Gogebic Range. ... e
Gold . . e e
Grand Ledge Coal Co.
Grand Rapids.. . ooovooroiooe a2 78, 110
Grant, U.S.Mine.___.. ... ceeoeo.... 16

Great Bastern .. ... ... ... . _.. 100
Great Western. .. oo .oueoceecoeones 04, 110
Groveland. ... ... 110
Hall, Josiah . .. o eiiicee . 131
Hamilton . .. e 95, 110, 133
Harrison.. ..o e e 86, 133
Hawkeye ._....._... 78

Hemlock River 108, 110
HilbOn . o e ianaaas B, B
Hollister. o o eoieoceee e eee oo 106, 110

e e
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NAME. PaGE. | NaME. Pagr.
%fotir RADEO oo 12 pemin -
County ... T Pittsburg and Lake Angeline__.._...___.70, 110, 132

Platt

Quinnesec (town site) .. _...._._____
Republic_.___._..._.______ oooo__ .64, 110, 132

Jenkins, T. Republic Reduction Works_....____.____________ 64
Joliet .__.__.__ Richards, Joseph .______..__....________________ 131
Junietta.__ ’ R%dgei -------------

Keel Ridgo Riverside .__...____.__. . ... 64, 110
Kearsarge..___..____ ... ... 33, 41, 45 Ropes Gold..__.. ... 113
Keweenaw County...______._______________ Royal __._.....___. 55
Kincad, Todd.__.. e ¢ guby """""""" R 55
Knight, J. B., int. . 5 | Bvan Bixploration. 8
Knowlton..._.._ T ~ | Saginaw Bay Coal Co,._..___._______.____________ 120
Lakeside..__________________ TR Saginaw Iron Mine___. 80, 110
Lake Angeline (P. & L. A)._._..._..._ . Sl 123
Lake Superior.._..__._._____ o Sampson ... 65
Lee Peck._.._. Sandstone. ... ... 128
Lillie'.ooo ... __ Sebewaing Coal Co.__.__.___ .119, 120
Yincoln .. Section 6, 39, 29 _______ _ 90
Lotta .___ > | Section 8, 39,729 90
Towell ... Section 1, 39,80__..__..___ 90
Luey. oo - Section 25, 40, 30.___________ 90
Ludington .. Section 30, 40, 29__

Mansfield ... §haf?l' .............................

Mass _ ... ___ Sheriden...._.._.._. ...

Mastodon._ . ___ South Mastodon. ..

Marquette County Sparta ._.._..______

Marquette Range. Sunday Lake.. ._.

May ..o Superior Gold Co..

Menominee County. Swanzy. ...
Michigamme _________._ . Tables—Copper._____

Michigan Gold Company Tables—Product 1891

Michigan Red Stone Company. .. __._._______

Millie

Mine Inspectors’ Reports._ ... ____._________ 129-133

Mikado. oo oo 50, 59 | Tables— Production and consumption in the

V.S, 180t .

Tables—Principal supplies of world
Tables—Statistics in Europe.. ...

Mount*Hope. . . 2 | Tables—Imports _.____..__..___._ . . ___

National . ... ... 4, 41, 45 | Tables—Exports_.______._...__ __________

Nanaimo . Tables—Details of production.

Negaunee. Tables—Tren production_...___. .. __

NeWDOTt - oo Tables—Coal production...____.__ .. ... ___

New York.....___._... ... __. 78] Tables—Saltproduction..

Night Hawk (see Great Eastern)_ ___......_.____ 100 | Tamarack ..___.....__...._.__.___ . ___ 25, 41, 45, 131

Norsie ..., Tamarack, Jro._...___._ ... 29, 41, 131

North Pabst__ Tecomseh. .. ... ... 17

Norway Tobin .. ... ... . o102

Ontonagon county ... __.......__..__..._________. 4y United ... o 58

Osceola. . oomn e 18, 41, 45, 131 { Volunteer_._. .66, 110, 132
---50, 54, 110, 132 | Vulean, Bast..____._..... .. ____ ... 81, 110, 133

Pabst___

Palms. .. ..l 50, 57, 110, 132 | Valean, West_.___._____..____. 82, 110, 133
Paint River.... ... ... 108, 110 | Wagner ..___._.._ .. e 102
Pacific P e 93, 110, 133
Peninsula...._.o_..o...oo..... . ___16,41,45|Wheat ... 67, 110
Penn Iron Co. 81 | Winona __ ... ... 3
Perking ----85, 183 Winthrop ... ... ___. 69, 110, 132
Pwabic Iron (Dickinson County)....... 91, 110, 133 | Wolverine . _......__..____._____ ... __ 32, 41, 45

Pewabic Copper (Houghton County)...._.. 13, 181 F Youngstown... ... ____ ... ... 102, 110
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