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THE WEBSTER MINE

adjoins the Wetmore on the west. The Webster lies west of the brook which
runs between the two mines. The Webster has been idle for several years
until recently, owing to the condition of the ore market, and the embarrassed’
condition of the company’s financial affairs,

The mine is now controlled by Messrs. Watson and Palmer, of Marquette
and the ore is mined on contract by Mr. Fred Dishno, at 80 cents per ton. Thi;
su‘m. covers all the mining expense for the ore, delivered in' the cars. The
mining is all open cut work. There are two pits; the main one is about 60 feet
deep and 200 feet long and the other of slightly lesser dimensions.

The ore body is fully 100 feet in width, and the ore is of the same quality as
th.e Wetmore, about 6094 in iron and -259%¢ in phosphorus; 9,260 tons were
mined during the year 1886, and there are now about 12,000 tons in stock
which occupies all the dock room, so that work has been suspended until aftel,'
the opening of navigation. It is expected the season’s product will be about
40,000 tons.

The force employed is about 40 men. The ore is not entirely clean; it has
to be picked.

—_—
Year. Tons, Year. Tons
-—
188 e 4413 | 1885, e
1888 1886 e e 9,246
188 ( 930 -
Total ..o
................................................... 5,589

Watson and Palmer, Managers, etc.,, Marquette, Mich.

-In 1881 and in the summer of 1882 some exploring work was done at several
points west of the Webster, at each of which a good showing of ore was made
but no work has been subsequently done at these points, except at the wel’l
known mines, the Beaufort and the Titan.

Between the Webster aud the Beaufort, in the same section, to-wit: the
S. E. % of the S. E. } of Sec. 22, T. 48, R. 31, is an exploration designated as

THE PORTLAND,

where a line of test pite dug across the formation indicated the existence of a
body of ore 80 feet in width. But then the exteat of the ore can only be a
matter of conjecture with the Limited data. It is only probable that there is
ore enough for a mine of greater or less dimensions. Some controversy regard -
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ing the lease of the land, together with the depressed state of the ore mar-
ket, have prevented further work until now it is proposed to open a
mine, and a few men are already at work on the location—April 15, 1887, Mr.
J. C. Fowle, Superintendent of the Michigammee Co., has charge of the work.
The same gentleman is also superintending the opening work on the adjoining
property in section 26, to-wit: the N. 4 of the N. W. £, T. 48, R. 81. The
explorations made here in 1881 and ’82 gave equally favorable results as were
obtained in section 22. It is also proposed to mine and ship ore from this land

the coming season.

THE BEAUFORT IRON MINING COMPANY,

The Beaufort mine, in the N. $ N. W. } of Sec. 22, T. 48, R. 31, contin-
ues to look first rate. I visited the mine in April last, and found all the indi-
-cations, ete., very favorable.

The mine is now wholly under ground, and has a length of about 600 feet
east and west. The ore is continuous, and averages, at right angles to the wall,
20 feet in width, The dip is to the south, lying very flat, the angle being
about 28° with the horizon,

The mine is dry, the ore hard brown and yellow hematite, that stands well in
the pillars and stopes, as does also the hanging wall, so that the ore can be
mined out in large rooms, leaving pillars of ore between. These rooms are
from 15 to 30 feet wide, and the pillars are about 20 feet. The ore is easy to
‘mine, as it breaks out in large blocks, and is reasonably clean. The company
work about thirty men, and has about 5,000 tons of ore in stock. If the
mining work were pushed a large product could be got out. There has been
for a few years past so little demand for this quality of ore that but a small
product has been mined, There are two shafts. No. 1 goes down in the east
-end of the open pif, and is 160 feet in length. No. 2 is sinking vertically
from the surface, about 300 feet east from No. 1, and is about 60 feet deep, 30
feet through sand and gravel, and is 30 feet in ore. The shafts are con-
nected by drift through the ore. The machinery consists of two boilers,
two drums—Akron, Ohio, make—4} feet diameter, and Burleigh compressor.

Hon. 8. 8. Curry, President, Ishpeming, Michigan; M. E. Williams, Super-
intendent, Beaufort, Michigan.

THE TITAN IRON MINING COMPANY’S

mine joing the Beaufort on the west. The mines are onlyb separated by a bar
of ground. In essential features the two are nearly identical, The Bsaufort,
however, seems to have a greater length of ore than has been developed in the
‘Titan, and possibly the ore in the latter is more mixed with rock, and requires
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more picking. The mine is also wholly underground, and about 500 feet of
length of opening. The west end of the mine is poor, the rock cuts out the ore,
The company works about 30 men, and there are two shafts, two hoisting
drums, compressor, Camp, Lane & Webster, each 44 feet in diameter, and in
the last year there has been added an Ingersoll compressor, having the capacity
of operating seven drills, There are three only used in the mine. Like the
Beaunfort the Titan could furnish a larger product. The ore deposit is fully
20 feet wide, and the roof and pillars stand well. There is about the same
amount of ore in stock as there is at the Beaufort, and the mine is controlled
by the same officers, M. E. Williams, Superintendent; S. S. Curry, Pres-
ident, etc.

THE CHAMPION IRON CO.

is nndoubtedly one of the best conducted mining corporations in the State.
The management has always been liberal with its employés and progressive in
1ts methods of work.

The mine is noted far and wide for the uniform excellence of its ore and for
the magnitude of the product. The ore is the best specular slate and magnetic ;
there is none better found in the State. It commands the highest price and is
the most eagerly sought for by the furnace men for the manufacture of
Bessemer pig. Two-thirds of the product is first-class ore, that averages about
689 in metallic iron, .04094 phosphorus and 1.50%f in silica. All the ore
taken from the mine is Bessemer; the grading is made on the percentage of
iron contained.

The Champion mine location is one of the pleasantest and healthiest in the
iron region, situated upon the level platean overfooking the valley and hills to
the north and the waters of the beautiful Lake Michigamme to the west. The
buildings, miners’ houses, etc., are substantial, commodions and neat, every
house has a garden, for which the soil is well adapted. Besides the dwellings,
there are other provisions made for the comfort and well being of the men
and families not usually found at mines, at least not usually of such excellence
and furnished at the expense of the company as they are here. Among these
are bath rooms connected with the change house; there are 14 of these rooms,
all provided with good zine lined bath tubs with hot and cold water, which is
pumped from Michigamme Lake, and hence pure and sweet. The change house
proper is also supplied with every requisite for convenience and comfort. A
large fine building has been erected by the company, centrally and pleasantly
located, containing a commodious hall suitable for public meetings, enter-
tainments, etc., also having apartments for library and realing room.

‘The latter is furnished with leading daily and weekly papers, magazines, etc.,
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and is open day and evening, kept warmed and lighted, and is accessible and
free to all.

There is a large, handsome school building erected a few years ago, in which
a well-regulated graded school is maintained. Several fine church edifices
adorn the location, affording the conveniences for varied religious worship.
Good sidewalks, streets, shade trees, etc., prevail, and a pleasant grove of
maples situated in the village has been preserved and rendered clean and
pleasant for the use of the people. Oa public holidays, such as the 4th of July,
in the summer, it has been the custom of the company to furnish a band of
music, and the use of its steamer and boats, for free excursions on the lake.
Every pains has been taken at such times to make the occasions happy and
enjoyable.

In the matter of wages, the Champion has always been esteemed among the
most fair and liberal. It pays as good prices for ifs work as any of our compa-
nies, At my recent visit to the mine, April 10, I saw the labor cash sheet for
the preceding month of March. No class of miners were having less than
$2.25 per day. ‘

The average daily earnings for drill men were.... ... ..o ... .__. $2 57
The average daily earnings for miners, sinking and drifting...._....__ 311
The average daily earnings for trammers. ... .. . .. .o ..._ 219
The average of all miners underground daily wages___. ... ______..__ 2 70
The average of all miners on contract, daily wages__._. ... _________. 2 52

The mine is a good one to work in; as safe as any and dry and with good
air. Two fatal accidents occurred in 1886; one man and one boy were killed.
The former, a new man, fell into a shaft. The force employed averages 500
men. I have been particular in referring to the above matters owing to the
strike by the men a few weeks ago, the only one that has occurred at any of
our mines, recently. I wished to ascertain how just cause for complaint the
men might have against the company. By all I could learn, in talking with
the men, and with officers of the company, the trouble was caused largely by
agitation and misrepresentation emanating from irresponsible persons who had
for good cause been discharged from the company’s employ.

In repairs and improvements on miners’ houses, the company has expended
in the past year $13,000. Among the important improvements made in 1886
is in the method of hauling the wood from the lake up to the mine., The wood
for the boilers and the use of the location is obtained from lands sarrounding
Michigamme lake, and is taken to the lake from the woods in cars, on tracks
laid for the purpose. The cars hold two cords of wood each, and run onto the
flat boats, which are towed to the landing by a steam tug owned by the com-

15



114 ANNUAL REPORT OF THE

pany, whence they are hauled up the incline 4,800 feet long, 180 feet rise, by
stationary engine and wire rope. The arrangements are admirable for expedi-
tious working. They can remove from the scows, 8o stated, 24 cars in 15 min-
utes’ time, This number can be hauled up the incline to the boiler house.
The cars are provided with a simple automatic brake, consisting of a shoe and
chain that stops the car immediately if anything gives way. The machinery
for operating this track consists of an engine 18"x%4"—drum & diameter, 83
feet face. Here, as clsewhere in the mine, the electric bell is used to signal.

One of the most promising things at the Champion is a “‘new find,” just east
of the East Champion mine. Here they have removed the dirt and exposed
the top of a lense of ore 26 feet wide and 75 feet east and west. The lense
pitches to the west and dips to the north at a sharp angle. The ore is slate
and magnetic, of seemingly good quality. It is expected that this will add
greatly to the product the coming year.

In the mine the lenses of ore are somewhat contracted in dimensions in the
bottom as compared to the magnitude which they hold in the upper levels.
Formerly the Champion mine had a few immense stopes that furnished the
product; now there are more stopes than heretofore, none of them so large, bus
generally looking fairly well, and in the aggregate suffice to keep up the pro-
duct.

The general features of the mine at the present time may be sketched as
follows: No. 1 shaft, the most easterly one, is not worked. No. 2 is down to
the fifth level in the north deposit; below that point the ore, owing to the
westerly pitch, went to No. 3 shaft. South of No. 2, in the south deposit, 1g
an old shaft, designated as B, in which they are now working at a depth of
125 feet. The ore is west of the shaft 100 feet, and 15 feet wide, good,
second class magnetic. Work in this ten men and one drill. They stope out
as fast as they sink, 4. ¢., sink a level and stope the ore, and by the time it ig
exhausted have another ready to begin on.

No. 3, above the eleventh level, had both the north and the south deposits;
at the eleventh they come together, but further down in the twelfth, thirteenth
and fourteenth levels they have the two deposits again, somewhat less regular,
however, and smaller than they were above.

The levels have uniformly shortened on the east, now they are lengthening
in that direction. This has occurred in the eleventh, twelfth and thirteenth.
The latter is 100 feet east of the shaft, and the ore 18 10 feet wide and con-
tinues to become wider. West of the shaft in the twelfth, thirteenth and four-
teenth levels all the ore is standing, 30 feet wide. From the surface to the
fourteenth level is 840 feet.

No. 5 shaft has encouraging features. In the eighth level the ore extended
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156 feet west; in the ninth level the length west reached 171 feet, and in the
tenth they are already 50 feet west of the line, which should limit the ore if a
uniformity in the cut-off occurred, and still they find norock to bar their prog-
gress. The ore is the bast of slate and black ore side by side. They are also
working west in No, 5 in the third level and have a stope of ore.

No. 6 shaftis 160 feet deep and at the bottom they have drifted east towards
No. 5,125 feet. West of No. 5 the ground is all unexplored; it is possible that
other lenses of ore will be found between Nos. 5 and 6 shafts. It is also the
supposition, based on the expsrience with the other ghafts, that as the ore
pitches west, No. 6 will cut the main ore lenses when the proper depth is
attained.

No. 718 300 feet deep. They are sinking and stoping. The ore body gives
& stoping length of 100 feet, with a width of eight to ten feet. The shaft is in
rock. They drift to the ore.

The Champion will probably furnish an output the coming season of 160,000
tons, worth in the lake ports $7.50 per ton. It is probable that the product of
the Champion may not again equal its out-put of 1884, but it may be relied on
for a large annnal product still.

Products of Champion mine in previous years:

Year. Tons. Year. Tons.

1868 e 6,225 | 1878 i 78,764
1869, - o e 21,585 || 1879 e e 93,203
ABT0..c e e e e e e 78,161 || 1880, oo e 112,410
. DN 67,688 || 1881 e, 144,025
ABTR. . e e 68,402 || 1882 ... 157,516
818 e TRU82 | 1888 i 104,960
ABTA e L 47,007 || 1884 el 208,156
L S 56,877 || 1885, ool 173,914
L U 66,002 |} 1886, ...l 137,593
74 ) 70,883

B 0 3 1,755,833

The officers are W. B. Stone, Treasurer, Boston, Mags.; A. Kidder, Agent,
Marquette, Mich.; W. Fitch, Superintendent, Champion, Mich, ; James Cundy,
Mining Captain; Wm. Williams, Master Mechanic. :

THE HUMBOLDT IRON CO,

There is nothing new or encouraging to record of the Humboldt mine. I
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have fully described it in previous reports, and find nothing of interest to add
The mine has been gradually assuming each year smaller dimensions, '

Mr. Maas, the agent, is exploring with the diamond drill in ground to the east
where there is reason to expect success. The formation presents many features
of an encouraging character. The ore is hard specular, of good quality, but
non-Bessemer, which sold in 1886 at an average price of $5.33 per ton. ,

J. B. Maas, Agent; Ed. Maas, Superintendent, Humboldt, Mich.

The Humboldt mine, including its pledecessor, the Old Washington, has
produced annually as follows: ’

Year. Tons. ]l Year, I Tons,
1865 e 4182 | A8Y6. o ' 3,333
i:zj .................................... 15,150 | I817.oeee o 16,546
.................................... 25,440 1878‘ 23,971
i:zs .................................... BITST || 2879 18,204
e e 58,462 || 1880 ... 14,727
I8T0 e 79,712 J 1881c oo 267302"
187D e 48,725 || 1882, ... ... 43,43&;
18R e e 88,841 | 1888, . ooee 31’866
1 38,014 1884 23’763‘
187;4 .................................... 21,890 || 1885, .. .o 11’776»‘
1875 e 8,642 || 1886, 20:207
TOBAL - e 626,545

THE REPUBLIC IRON CO,

In going through the Republic mine recently with Mr, Morgan, the President,
an.d Capt. Pascoe, the former remarked that they had not yet devised how t:;
mine out a large quantity of ore without leaving openings in the ground of cor-
responding magnitude, and in time making it apparent that the constant drift
upon the resources of the mine has served to materially lessen the amount of
ore originally held in store.

The Republic has still a great deal of ore in sight, and is certain to be a large
producing mine for some years to come, but it is not likely that the annuak
p.roduct hereafter will equul what it has been in preceding years unless the‘
pillars are resorted to. There is more first-class hard ore to be seen in the
Republic mine still, than in any other mine in the State, but the stopes
are less than formerly. There will be, brobably, a considerable falling off in
the product of the pits at the sonthwest part of the mine, particularly in the
Pascoe pit, which will not yield to exceed half of the product of 1886, The
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ghaft is 860 feet in length. The formation is very much contorted, the lateral
pressure to which it was at some period sabjected, having made innumerable
sharp folds that have served to place the ore across instead of with the forma-
tion. These bodies of ore are exceedingly irregular. There is no instance of
greater irregularity to be seen in any of our mines than appears in the Pascoe
pit. The ore is mainly back of the shaft, east of it, in the jasper foot wall,
and has been found in every direction and in every form of body. Just now,
however, there is comparatively little ore to be seen in the bottom ; a drift into
the hanging wall has revealed a deposit of slate ore that may prove to be of
guitable magnitude; it has not been developed yet—April 20, 1887 In the
levels above are some good stopes. The Morgan pit—situated west of the
Pascoe—is also poor in the bottom ; it is the same depth and has similar char-
acteristics. The ore is in narrow stopes across the formation and very irregular
in form and in manner of occurrence. Furtherup in the pit, from the eleventh
level up to the ninth, there is a good body of ore, which makes around the jas-
per that stands near the shaft, in the foot wall.

The Ely pit is also 860 feet in depth, and while it is equally as puzzling as
the others, it shows far more ore than is to be seen in them. In fact the Ely
will furnish about its usual product. These pits are down to the fourteenth
level, and the Ely and Pascce are connected in the eleventh level by a drift.
The ore in the Ely is mainly specular slate, and averages 12 to 14 feet wide
and 100 feet in length. It is all Bessemer. None of the pits in the Republic
mine contain much water. The next, the fifth pit to the north, is the Gib-
gon, and, at the time of my visit, it was not working. So far as they have been
able to discover, there is little ore left. The pit will be worked again as soon
as they have air enough for the machinery, the supply being short just at
present.

No. 1 is the deepest pit in the mine, being about 900 feet deep. It seems to
be looking first rate, 4. e., there is a good deal of ore in sight. A year ago the
ore from this pit went up the crooked skip road described in the last report,
to No. 5. This meandering skip road has now been done away with. All the
ore that goes up No. 5 now, is taken from ore pillars. The ore in No. 1 lies
behind the shaft in the foot wall. Though irregular in form there is enough
of it to give a large produet, and at a moderate cost. No. 5 large cage goes
down to the eighth level, 500 feet from the surface. The cage is used for the
men who are taken down on it to the eighth level, and use the ladders for the
rest of the distance. The plan is, the present season, to mine away such of
the ore pillars as cau be spared in No. 5, and this will, in part at least, make
up for the shortage to ensue in the Morgan and Pascoe pits. +No. 6 double
skip way, in the same shaft with No. 5, goes to the twelfth level, where they
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have a run of 60 feet through jasper, where the ore comes in again. They
have sunk an incline skip road, an underground shaft, down to mine this ore
on the north. The ore is brought up from the bottom in the skip, dumped
into a car, and is run to the main shaft.

In the bottom they are driving north in the ore to meet a similar drift going
south. The ends are 45 feet apart now.

In No. 7 the run of ore is north and south. They have opened it 300 feet
in length. The ore is fifty feet wide at south end and 20 feet at the north.
Running with the magnetic, and underlying it, and in contact with it is a body
of specular slate. No. 7 shaft is 760 feet deep. They open a drift along on
tho top of the ore, and at suitable distances winzes connect this drift with the
level above. The pitch of the ore is northwest, and in a few years No. 8 will
have the black ore, No. 6 both black and slate ore. The latter deposit is 60 to
70 feet long, and about 30 feet wide, while the black ore deposit overlaying
it in No. 6 is very thick, and has a length of 3800 feet. Together these two
pits, 6 and 7, will give their usual produet. No. 6 will give a little less than
common, and No. 7 a little more. By taking out pillars in No. 5, the product.
of 1887 will probably about equal that of 1886. The mine ig safe, but one
man was killed in 1886, out of a force of 500 to 600 men.” They are now—
April—mining 60 tons a day from the pillars. The underground skip road
goes from the twelfth to the thirteenth level, and they are ginking to the four-
teenth, It is a substitute for the winding shaft formerly used.

The several pits at the Republic produced in 1886, as follows :

Pascoe. ... .. 21,598 tons
Bly 21,952 «
Morgan..._ ... 43,058 «
Gibson_. ... __________________ ... 5,969 ¢«
Nos. L band 6. ... _______ .. 78,827 ¢«
NO T e - 45,081 <
Now 8 19,146 ¢
No. 9. 5,233 ¢
Noo 1o 94 ¢

237,158 tons.
Vessel rates from Marquette to Cleveland for 1887 will start at $1.60. In
1886 the rates at start were $1.25, and became $2.10 at the end of the season.
Republic Company ships most of its ore in its own vessels.
The officers remain ag heretofore: David Morgan, President, Republic,

Michigan ; Peter Pascoe, Superintendent, Republic, Michigan; Geo. Wilson,
Clerk.
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The product for each year has been as follows:
: i
Year, Tons. Year. | Tons.
i 285,385
1872 12,625 || 1880 -oomooeecaemme e memmnom e : 5]
7 S | i
1873 105,485 || 1871 - oooooaecee e aaaae e ; 283, i,
------------------------------------ 35,1
1874 122,689 || 1882 oo o oo oce e 2
----------------------------------- 52,565
ABYB.m s oeeee e meeenaae e 114,726 || 1883, oo ceeecememccmmmmcaenemnemoee 1 o
o 120,045 || 1884 277,770
------------------------------------ 9,0
1877 165,836 || 1885, oo oo e enacanenenees 24 o
------------------------------------ 21,1
1878 oo eeeaonnan 176,221 || 1886 oo oo eceee s
187;) _________________________ 135,131 |
\ 2,540,827

THE WEST REPUBLIC MINING CO.

The West Republic mine is in the west end of the ox bow liihaped trend. of
the ore formation, which bends around the south.end of Smith Bay', m'ak;:zlg
the westerly continuation of the great Republic mine. 'Phe latter lies 1nhilz
high jasper bluff that extends around the south and east sides of the bayé w "
the West Republic is situated to the west of the bay and extends under the

ichi river to the west side of it.

M?:sl,f?:::here is not much stoping ground in the nr?ine——-Ap.ril, 1887—and
the outlook for adding greatly to the product of 1887 is not brlg'ht. The ore
in the drift across the river is in too small quantity to pay t9 mine and (;;ram
the long distance necessary to the shaft. The sh-%ft—Nf). 2.—13 450 feet efep;
and they are preparing to abandon the use of 1t_ by sinking z.;mot';her 59 ee.

northea;t of the former, down through the old work.mgs and i?o give it the 1ncl;-
nation necessary to reach the ore that is east of the‘z river but pitches to the north-
west. They are pushing ahead to find the hanging wall; the foot wall seems
to go off very flat to the northwest. They expect to reach a stope of ore soon
m';‘};fysal.]rzf::lso ginking a shaft about 250 feet southeast 01.5 the former, nea(;'
the south line of the property—15 feet from it, The shaft is 50 feet 'dee.p anf
has some ore in the bottom. They discovered the ore on the Republic side o

the line, and, ag it dips northwest, it will of course b.e found on the' West Repub-
lic property ; whether it will prove of any commerclalyvalue remains to tf;efen;

Near the southeast corner of the land they have also sunk a.'shaft 125 fee
and have a vein of pulverized slate ore mixed .WiFh gsand. If it wef‘e notdfo.r
this impurity it might be valnable. The deposit is about 15 feet wide and is
apparently about 5094 in iron and is probably Bessemer.
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The company employs about 60 men.
J. 0. St. Clair, Superinteandent, Republic, Mich.
The mine has produced as follows :—

T
Year
. Tons {
[J Year. Tons.
1881 ... ..
i 7,378 ” 1884, ... 19,623
e — 27,865 |1 1885.... . oo 12’674
____________________________________ 80,734 I1886._.__...4_._._-.._____ “ 10,664
P e 3
Total .. .. i .
................................................. . 109,348

Office 101 St. Olair street, Cleveland, Ohio; A. C. Saunders Treasurer

THE COLUMBIA MINE,

situated north of the Republic, has been idle during the past year and stilll

remains so. The mine was opened in 1873
. . and worked i .
which time 94,249 tons of ore were shipped. ed until 1883, duriag

THE FREMONT IRON CO.,

’{ormerly the Erie, is a'so idle. No ore was shipped in 1886. The propert
.fmd 'exploratory work were fully described in the last report, and there i ot
ang important to add. - "o mot

THE PITTSBURG AND LAKE SUPERIOR IRON CO.’s

;1:1: in (;he Ca,scadz range has greatly improved of late, and in going through
6w days ago—April 20—I fiad it plain to obser
t the change for the b
from what appeared a fow i o s with e die
years ago. Mr. Kirkpatrick’s work with i
: the dia-
:I;lond drill }'w.s had a-good result, and hag led to the discovery of bodies of ore
fough which the mine is enlarged and rendered more valuable
Shl‘he company ha's lately bought a controlling interest in a blast furnace ab
;T]Oﬂ, Pa'., to which place much of the ore is sent to bs made into pig iron
. & ore i good quality—hard specular slate—non-Bessemer but 649 to 669
in metallie iron. , ot 00%
ar;[x? the ol&i pits—Palmer mine—the ore has been followed until now the stopes
away ol to the northeast at a considerable distance horizontally, f
collar of the shaft. - ’ > from fhe
. ’Jlik}e mconvenienfae resulting from this circumstance has led to the work of
Tr}ll. mﬁ a;’ts%laft w.hlch, lwhen completed, will save the underground tramming
18 shalt 18 vertical 6'x 16’ in size and will be double cage. [t is now 16(;
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feet deep and will be in the ore at about R00 feet. The ore deposit in this pit
is in two lenses separated by 20 feet of jasper; they are of good width and
length and quite free of rock. Are hoisting here 60 tons per day.

At about 1,100 feet northeast of the mine the company is operating a shaft
that was sunk a year ago. The shaft is 270 feet deep, is 6'x10" in size. They
use & bucket now but will furnish the shaft with skip. They are mining in this
shaft 50 tons per day now. The ore is 14 feet wide and is opened for a length
of 100 feet. Is clean, fine, hard specular.

The company expects to ship 60,000 tons in 1887. Contracts for shipping
48,000 tons have alfeady been made at $1.40 per ton from Escanaba to Cleve-
land. Railroad freight, 80c per ton.

Joseph Kirkpatrick, Agent, Palmer, Mich.

The company employs 130 men ; none were killed in the past year.

Table of products:

Year. Tons. Year. Tons.

L4 S P 0 N £ IR 24,141
1872 e 34,495 [} 1880 oo 38,595
3 71 TR 41,204 || 1881 e e ieiaeaa 84,278
1 S 16,106 §| 1882 oo 40,590
B E TR 4,070 ! 1888 Lot 19,414
DL TR 15,824 || 1884 oo 11,747
B R PO 20,211 1 1885, e 5,679
2878 e e 4704 || 1886 oo neeeicaeaan 24,084

1TSS = W PSR E P LR L e 848,761

THE WHEAT MINE,

situated about a mile east of the Palmer, is also looking well, much better than
heretofore. Some recent discoveries of ore have been made on the property
that greatly enhance its value. The company ceased to work the hard ore
mine several years ago and the ore shipped has been taken from the hematite
deposit south of the hard ore on the upposite side of the railroad track. Here
they have worked out a pit 200 feet long north and south and about 75 feet
.deep, with a skip road down at the north end. They are stripping off the sand
west of the pit preparatory to stoping the ground in that direction. The ore is
of good quality but is so mixed with rock as to require constant picking to ren-

der it merchantable ore.
On the north side of the track, at the foot of the hill that slopes o the south,

16
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they have a new find of bluish hematite ore that is clean, and of better quality-

than that mined in the hill opposite to the south, ! !
The company has been running a diamond drill northeast of the

old hard ore mine and claims to have good results, The drill core indicates.

the finding of good ore. I understand that they bored through 32 feet of it

Altogether the outlook at the Wheat mine is much better than formerly, .
The officers are Daniel McGarry, President ; Thomas Prout, Superintendent

Palmer, Mich. '
The mine has produced as follows :

-
Year. Tons. Year. Tons.

— -_
9. 850 f1 X888 6,625-
1880, L 3,324 || 1884 ... 6,824

"""" 4]
L 9,040 111885 . 9,200-
........ 'y y
188 e L 9,554 || 1886.... ... ! 15,851,

------ tl

Total. oo '

........................................................ 64,489«

R ¥

At the old

GRIBBEN MINE,

sitnated in the Cascade Range, in the S. E. fof Sec. 28, T. 47, R. 26, Negau-
nee parties are now working—doing exploring work. At the time of my visit.
to the location they were operating a diamond drill, boring at a steep angle
across the formation at the east end of the old open pit. The hole was then
abouf; April 15, 225 feet in length. The drill was in hard ore of fair qua.lity.,.
tf?he indications are good. Capt. J. F. Foley, of Negaunee, is directing opera--
ions.

West from the Gribben are a number of old mining locations, where w;ork‘
was done in 1872-3. One of these,

THE HOME,

also in section 28, has been recently explored. Mr. Ed. Anthony, ef al. of
Negaunee, had an option for a leage on the property, and did some exploring
which resulted, it is claimed, in finding ore 5094 in iron, 02097 phosphorus’,
a_nd 302¢ silica. The parties who held the option disposed of it, and prepara-"
tions have begun to work the mine the coming season.

The Cascade Range affords abundant indications of ore, Nowhere are they
more plentiful. But those which appear in the outcrops are lean flag ores that.
have no market value—high in silica and low in iron,

p————

s s
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The deposits of good, hard ore that have been worked have proved generally
of limited extent, that gave no profit in working them. Still, until recently,
the explorations have been wanting in thoroughness, as compared to such work
in some other places. The rocks are well defined, and the ore formation is a
broad one. It is quite possible that future exploring work in this range may
result in discoveries of great value.

THE SWANZY AND CHESHIRE MINES,

situated in the N. E. % of Sec. 18, T. 45 N., R. 25 W. The first ore was-
ghipped from here in 1872, having been discovered by the veteran explorer,

Silas C. Smith, after whom the mine was named. Sabsequently it became
known as the Cheshire. Afterwards Mr. J. J. Pierce, the owner of the mine,

organized another company, the SwaNzY, to operate an adjoining 40, the S,
W. % of the N. E. }, and the CHESHIRE was abandoned. Now again, work is
to be resumed at the Cheshire and discontinued at the SwANzY. The mine is
reached by a branch of the C. & N. W., and is near the bank of the Escanaba
river. The ore is a soft hematite, similar to that found in the Norway mine,
in the Menominee range. It averages about 6094 in metallic iron, and .04094
in phosphorus, and about 2.00%4 in silica, thus placing it within the Bessemer
limit. However, it seems that the ore, so far as they have been able to deter-
mine, iz abount exhausted. Future exploration  may result in finding other
equally valuable deposits in this isolated locality.

The two mines have produced annunally as follows:

Year. Tons. Year. Tons.

1872 e 18,415 || 1880. ..ot 13,201
B R 9,829 |1 188l i 15,011
I874 oo et e ars 1882, e e 31,494
187 e e aae 188 || 1883, i 13,730-
1876 o o e 225 || 1884 e e 3,557
I8 e : 8483 || 1885, - oo e e
1878, oo ann 16,924 || 1886 oo 8,328
1879, e 17,831

03 5 PP 152,100~

J. J. Pierce, Sharpville, Pennsylvania, President, John R. Wood, Superin-
tendent, Negaunee, Michigan.

THE FELCH MOUNTAIN MINING DISTRICT

will enjoy a moderate activity the coming year. The poor results obtained ir
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that section heretofore for all the exploring work done, induced its virtual

abandonment so far as mining was concerned.
“The mines that will be worked are

THE METROPOLITAN,

«tshe Northwestern and the Calumet. The former is situated in the N. E 3
ec. 32, T. 42, R. 28 W.,‘and the mine still contains a considerable quantity
It is the property of the Metropolitan Iron & Land Co.

-of medium grade ore,

There has been shipped from the mine as follows :

‘ There has nothin
. ‘ . g new been
discovered ; nothing to be said beyond what was mentioned in previous reports

Year. Tons. ’ Year T
8 'ons.

1882, .......
T 23,854 || 1885 ...

.................................... 86,648 || 1886, ... ... e -639-
1884 i 21,527 ’ ...... ,3

Total o e

.................................................. 94,467

S. 8. Carry, President, Ishpeming, Mich.

THE NORTHWESTERN MINE,

which adjoins the Metropolitan on the west, also has considerable ore, possibly

more than the Metropolitan, but it i i
, 1t is medium grade non-B
The mine shipped in— i e

Year. Tons. | Year T
. 'ons.
1883. .. ._...
.......................... 7,202 || 1884 oo .. 10,004
Total.. oo i
................................................... 17,206

Wells Smith, Superintendent, Metropolitan, Mich.

THE CALUMET

is _the qnly other mine in the Felch mountain range from which ore has b
?hlpped. Its1 is about three miles south from Metropolitan in the S. W. 3 Nezl
(;iand.S. E. $ N, W. %, Sec. 8, T. 41, R. 28. Here were opened in 1883 some.
eposits of excellent soft blue ore—running high in metallic iron and low i
phosphorus—far within the Bessemer limit, but the deposits were sha(;;v iy
They occurred in the limestone, which was the underlying rock, and were sZc‘;Vr;

ex.ha‘msted.. The mine yet holds some lower grade ore, and it is said that some
mining will be done here the coming season of 1887,
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John R. Wood, Superintendent; A. B. Cornell, President, Youngstown, O.
Shipments have been as follows:

Year. | Tons. ‘ Year. Tons.

1882 o iciemcmmmmma o 5,847 || 1884 o e 3,627
29,239

I r) T PR PP T R b T R EE bbbt 1 39,118

THE GOGEBIC IRON RANGE.

Nothing in the previous history of Michigan mining has awakened so great
a public interest as has been manifested in the Gogebic Iron Range in the past
year, There has been, and still continues to be an immense amount of explor-
ing done, and speculation has been rife. The entire range for a length of
more than 80 miles, is dotted with so-called mines. Most of them are ag yet
mere explorations—mere beginnings—where they have either found no ore or
have it in small quantity. It generally takes time, patience and money to find
ore, and where there are no exposures, and the rocks are deeply buried beneath:
the drift, the work of development is slow, expensive, and uncertain. But
zeal for investment in this range does not seem to be dependent upon any such
tedious process.

There has been a veritable craze for mining stock. Innumerable companies
have been formed, and the stocks were cagerly take as rapidly as issued. Not
nnfrequently there is nothing apparent but the fact that the land is ““on the
range,”” and is crossed by the ore formation, imagination does the rest. ~Appar-
ently not a few are sufficiently endowed with this faculty to see in fancy, beneath
the overlying surface, magnificent deposits of ore, of which the Colby is but
the counterpart. At the present writing the excitement, which has prevailed
for more than a year past, has culminated, and is tending to subside. Still,
there is great activity in this region, in mining work, in exploration, in invest-
ment, in railroad building, in the growth of the towns, and in business gener-
ally. The mines are greatly hampered in their shipments of ore throngh lack
of vessels, which if continued will lessen the season’s output materially.

The villages of Bessemer, Ironwood, Wakefield and others along the range
are teeming with prosperity. Buildings are going up on all sides, and the
towns are growing rapidly in size and population.

The Gogebic is proving to be one of the most valuable iron mining districts
in the country. Perhaps no mineral discoveries of recent years are of more:
importance to the country than the ore deposits of Gogebic county. This esti-
mate of their surpassing value 18, primarily, based upon the superior quality of
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the ores obtained, upon the fact of i ifor ili
ool i of its uniform adaptability to the purposes of

. Alllt]t%le ore, or substantially all of it, which is found in the Gogebic range
:S.Wldl‘ln t[};e Bessemer limit. That is, the percentage of phosphorns cfn,
alned 18 sufficiently small to render the i 0 :
ffic ore suitable for th
Bessemer pig iron. The ot} it o o oo of
. 1er qualities of the ore, the metallic i i
o rh . iron contained
thivsilhca, ete., also are in such quantity as to commend the ore to steel makr::'s,
Yhen we consider to what extent the rapid i .
‘ heapening of tt
has caused it to be substit Cor | o tho manatashe. s o et
uted for iron in the manufact i
; ‘ o . ure of rails and other
kr)nvf;;tanthartxcks, we are quickly led to understand the superlative value of
: 08phorus ores.  Steel rails, as we know
" ' > are almost wholly used now in
P ‘eof the iron ones formerly employed, and are infinitely preferabl hi
-costing but a trifle more. > e
artb't;ael ra}lll's Zre now made and sold nearly as low as the common ‘‘ pot metal’’
lcle, which formerly was the onl
articl y resource. The substitution of st
ron in the manufacture not onl i tor. oo
y of rails and of nails, but £ j
too numerous to mention, b i bl fo o oo
» but all important and indi
all resultiag from the Besse cortantyr of i oo ond
. mer process, assures the certainty of t
of Tthe ores which are adapted to this purpose. ! e domand
y hef supply of Bessemer ore is limited, and it is apparent that it must con
tinue to remain so, since, with the excepti 7 -
X ption of those of the G i
there has been little increass ; i
¢ in the number of Michigan mi ieldi
mer ore for geveral years, notwithstandi . o oot
anding the vast amount of explori
)
ha;{been done, the numerous discoveries that have been made plorig fhat
o aimﬁwdeposws of ore have been opened in the past few years in Marquette
and In Menominee counties, but all these i o
: » which are of any considerable
. mag-
;;ude, have proved to be non-Bessemer. So that with the exception of tge
Innesota mines and the Gogebic, there h
Lin; as been no recent accreti
significance, to the number. The in i b ot
. creage In the aggregate of th
Bessemer ores is mainl i o & oy
y due to the i i
ot Increased production of the mines already
v S
, ghe Gogebic mines possess nnusual facilitios for transportation, The rail
a. § use ore cars holding, nominally, 20 tons, but really 24 tons, and are con-
ve)';;:llg ore to market nearly as cheaply as it is done by vessels
-~ us far (;he only carrier has been the Milwaukee, Lake Shore & Westorn
allway, and the neavest lake port is Ashla i ich i
; nd, Wis., which is dist
miles west from the center of the in ’ e At Ao
’ ore producing portion of the range. A
: z . At Ash-
i;nd a.re t({nee ore docks, two belonging to the M., L. S. & W. andgt;he obhers}tl
the Wis. Central R. W. Co. The laster ag this writing—June 1-—has nearl;)

completed its line to the mines and wi
will soon be re: i .
carrying business, ady to compete for the ore

‘Menominee River branch from Iron River west to the Gogebic range.
‘extension will ba completed the present season and will then give the mines an
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Added to these the Chicago & Northwestern R. W. Co. is extending the
This

outlet to Escanaba on Lake Michigan. Besides the Duluth, South Shore &
Atlantic, which has already incorporated into its system the Marquette, Hough-
ton & Ontonagon, and the Datroit, Marquette & Mackinac railroads, is rapidly
building its line from Ashland easterly. The line is located two miles north
of Bessemer and runs along north of the iron range. When this is completed
the Gogebic ores will, probably, have another independent route to the ore
docks at I’ Ause, Marquette and St. Ignace.

The first ore shipped from the Gogebic range was in the fall of 1885—Dharely

one and a half years ago—aund already it has some of the largest producing
mines in the country. It is probable that the Colby will send out more ore the
current year than any other mine in the State. In fact ifs product will doubt-
less exceed that of any mine in any previous year. There are other mines in
this range from which, though not so large an amount of ore can be gotten
out immediately, ars, perhaps, equally as valuable and seem likely to prove so
in the long run.

Between the Montreal—which forms the boundary between Michigan and
Wisconsin—and the Black rivers, a distance of 84 miles, occur the best mines
found in this range. In this space the formation is remarkably uniform in the
occurrence of the rocks, and in their strike and dip. Nowhere in the iron
region is there a succession of mines showing so much regularity. Standing
upon the high ground at the Puaritan, we look east, over the Ironton, Tontine,
Valley, Colby, all apparently in a straight line. And at the Germania, also,
we note in the same way, the occurrence of the Ashland, Norris, Aurora, Pabst,
Iron King, etc. All the mines within the limits above given, are opened
against the quartzite foot wall, which underlies the ore formation and extends
uninterraptedly from the Montreal to the Black, but disappears after crossing
the latter stream and going east, This belt of quartziteis an admirable feature
of the range. It is an important guide in the work, and moreover it may be
remarked that nothing of conspicuous value has as yet been found except where

the quartzite occars and in the high ground. Generally, but poor success has
attended the efforts to find ore in the valleys; still, it may at any time prove
otherwise, and the low ground may prove equally productive in ore.

East from the Black River greater irregularity is manifest; there is an ore
formation but quite different. The belt of quartzite has disappeared, and not-
withstanding that a vast amount of exploration has been carried on, no deposits
of ore have been found, except to a limited extent at Sunday T.ake, that have,

as yet, any commercial value.
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I have examined the explorations through east from the Black River, to Lake-
Gogebic, a distance of more than 20 miles, and I find at the present writing,.

that with the exception of the mines at Wakefield, there is no development
which we can assume with certainty will make a shipping mine. There are
some that are promising, a few have ore, but none have ore of a quality and
in quantity to assure a mine.

West of the Montreal, the mines are all in the State of Wisconsin, but there

are none among them that will compare in value with the best mines on the
Michigan side of the line.
- Commencing at this line, the liquid boundary between the two States I will
describe in snccession to the east all the mines that are worthy of note or of
which I have any knowledge. Of course no mine will be omitted which has.
any ore, or where there is any good promise of ore.

The first of these mines is the

ASHLAND,

and it is also one of the largest, being second in magnitude only to the Colby.
The Ashland mine has improved greatly within the past few months, until
now it has developed one of the finest deposits of ore in the State. The estate
comprises the S, § of the S. W. } of Sec. 22, and the N. + N. W. } Sec. 27,
T. 47 R, 47 W. The land in section 22 belongs to the Ayers estate, and that
in 27 to the L. 8. 8. Canal Company. Adjoining the mine on the north is the
Bourishing village of Ironwood, and west of it on the opposite side of the river,
is the village of Hurley.

No. 1 shaft is 250 feet east of the river, near the line between the sections.
The shafte are all near this line, but as the trend of the ore ig about N, 80° E,,
and as the dip is north it carries all the ore on the north side of the line—on
section 22. The surface rises from the river somewhat gradually, about 40
feet to No. 2 ghaft, and thence it is moderately level for some distance, again
descending, and becoming what was, until recently, a cedar swamp, in which
are shafts 6 and 7, and a little beyond the latter is the east line of the prop-
erty. South of the mine is a level plat on which the company designs laying
out building lots for the men. The seven shafts, with the intermediate test
pits, prove the ground pretty well for the 4 mile of the length of the vein.
No. 1 shaft is 200 feet deep. They have drifted from it at depths respectively
of 150 feet, and one at 175 feet. The deposit of ore has increased in magni-
tude with increase of depth, until now, at the bottom, there is a maximum
width of 40 feet of ore. They were opening the mine, making ready for
stoping and hoisting work.

From No. 1 to No. 2 is 285 feet, and a sarface rise of 40 feet. The shaft—
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No. 2—is only 100 feet deep. It is connected with No. 3 by a drift in the
first level through ore 40 to 150 feet in width. '

It will not be sunk any deeper at present, but used for hoisting the ore in the
levels already opened. Probably 10,000 tons will be taken from No. 2 before
the close of navigation,

The great showing of ore is the No. 3 shaft, which is 225 feet east of No. 2,
and is 300 feet deep to the fourth level. It descends vertically to the second,
and thence follows in the foot wall. The ore is remarkably wide. They are
¢ gpening out in rooms,”” after the manner elsewhere deseribéd in o%her bhema-
tite mines. Bast of the shaft, in No. 3 room, they have a w1§bh of elea?n ore
upwards of 200 feet, and still no hanging wall. The ore is sca.'ro‘ely in one
body, being divided by about 20 feet of soft chlorite, between whlf:n 'and the
foot wall is 145 feet of ore. They went through this and came agaln into ore,
in which they are still cross-cutting. At the time of my visit, May 17, they
were opening No. 8 room, 218 feet east of the shaft. The rooms are three
s gots ?? wide, 21 feet each.

The first level is 93 feet from collar of shaft. The second level 150 feet
down, third, 200 feet, fourth level, 3V0 feet.

In all the levels the ore has proved of great width, and nowhere has any
definite hanging wall been found. While the ore is very wide it is also very
clean—free of rock. - '

The deposit is of immense magnitade. I examined it su.ﬁ‘i'clently to sa?:lsfy
myself on this point. How large it is cannot be stated, as it is or.lly partially
opened. Notwithstanding 65,000 tons of ore were taken frozfx this shafl:. last
year, there has been no great impression made jn the deposit. There 1s‘ an
;ibunda,nce of ore in all the levels. No. 4 is 265 feet east of No. 8. Itis a
new shaft, sunk downright in the foot wall 200 feet. In the third level the
ghaft is 20 feet south of the ore. It is connected with No. 3 by drift.' 'They
were getting ready to hoist ore from this shaft at the time of my v1fsxt:. A
cross-cut north 100 feet was all in ore. Enough had been determmed.to
insure a season’s product equal to their best efforts to mine and hoist. At the
time of my visit not much hoisting was doing. They were maljnng every
effors to complete the tracks of the Wisconsin Central railroad, which are 'rlm
along by the shafts, so that the ore will go directly into the cars from the §k|ps,
or into the ore pockets placed over the track by the shafts. The railroad
tracks are built and owned by the mining company, and extend to all the
Sh;‘t:sm No. 4, east to No. 6,is a long stretch of ground, 820 feejt. This
ground, however, has not been wholly explored ; a number of test pits nam've jbeen
bottomed in ore. Hven No. 6 and No. 7-shafts are new work, sunk within a

17
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few months past and are even now getting in readiness for hoisting. As they
are in low ground they were flooded with water when the snow melted in April,
Heavy ditching to the south, to the river, will be required to secure immunity
from this danger. These shafts are 300 feet apart, each is 129 feet deep, and
No. 71is 465 feet west of the east boundary.

They are sunk in a large boly of ore; the best ore found in the mine. A
cross-cut 80 feet north is all the way in clean ore, and the rock encountered at
the end is chlorite, so that I think that the ore will be found to continue north
after the soap rock is cut. The shafts are connected, all in ore ; in fact, the
length of opening in the 2d—the bottom level—is 600 feet east and west, and
they are still driving both ways, in ore. So that I was enabled to pass through
a length of 600 feet of ore, and a width of 80 feet, and a depth of more than
100 feet, in this end of the mine.

They will hoist this year from six shafts. Last season but three wore used,
but most of the product was taken from No. 3. The company has sold
180,000 tons of ore, but if the mine is pushed and they have the lake trans-
portation, a much larger product than that can be mined; 500 men are em-
ployed. The rate contracted from Ashland to Cleveland is $1.75 per tone
Since the mine was opened four men have been killed.

A change house has been built, and is about ready to use. Everything is
new and somewhat in a confused arrangement. The mine has developed

. beyond their expectations, probably, and after a little time things will be made

adequate to the requirements. A new engine house has jost been built at the
east end for the machinery to operate 6 and 7. The two drums are 6 feet
diameter, made at Marietta. The mine is dry. There is very little trouble
with water, ordinarily. The ore is soft hematite, mines very easy, requiring
very little blasting. It also stands well in the stopes. It is uniformly good
ore, equal to any found in any mine in the range. The average of the ore
shipped last year was 6494 in iron and .0429 phosphorus. It is possible that
it will average some better in 1887, owing to the superior quality of the ore
found in the east end. Some of the ore rans very high in iron and equally
low in phosphorus, as shown by analyses.

The officers are Chas. C. Colby, President, Milwaukee; W. H, Abbott, Sec-
retary, Milwankee; H. A. Hayes, General Manager, Huely, Wisconsin; John
A. Taylor, Superintendent of mine; W. J. Olcott, Managing Engineer and
Chemist,

At the east end it is the plan to mine out all the ore, carrying the stope on
top of the ore body towards the shafts. The only criticism I have to offer is
that the main drift is in the center of the ore body, nstead of along the walls,
It seems to me better in this plan of mining, to follow the method of the Cleve-
land Hematite. That is safe and expeditious.

N
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The mine shipped in

Year. Tons. Year. ‘ Tons.

6,471 1] 1886, .l ’ 74,015

It is not probable that there is a continuous run of ore the entire length of
the property, but is probably a succession of lenses that closely lap each other,

dipping north and “ pitching >’ to the west. These may be equivalent to a
pping p g

single body, reaching the whole length of the land.
Adjoining the Ashland on the east is

THE NORRIE MINE,

which is the property of the Metropolitan Iron and Land Co. The mine is in
the S. § S. E. {, Sec. 22, T. 47 R. 47, the fee of which is owned by the
estate of J. C. Ayer, from whom the mining company holds a lease with the
usual royalty for the ore, The ore formation runs the long way of the 80—
one half mile, and as this company also holds the W.  of the S. W. 1, Sec. 23,
which adjoins on the east, it really has a length of ore formation of three-
fourthe of a mile—N. 80° E. The Norrie is one of the four chief mines of the
Tange and is, perhaps, thus far, the most systematically worked of aay.

There are seven shafts in all but the best opes—those affording the larger
portion of the ore are at the west part of the mine. No, 1 shaft is a new one,
at which they are just now erecting a plant of machinery to operate it. It is
180 feet east from the west line, and is 100 feet deep, and they have drifted
-each way to east and to west at the bottom, 25 feet, and have cross-cutted to
north R0 feet, in the west side of the shaft. These drifts are all in ore, so there
i no doubt of having a good lense of ore in this shaft. The Norrie ranks
gecond only to the Colby in the matter of shipments. The mine is wholly
underground and systematically arranged in ‘“rooms” and pillars, and tim-
bered in good shape after the Nevada system.

The maximum length of the main pit is about 850 feet, and the width at the
east end in the bottom is more than 110 feet. They have a cross-cut 110 feet,
all in ore with no rock yet. The maximum width of ore in the second level,
175 feet down, was 160 feet. The west shaft in the main working pit is No. 3,
which is about 700 feet east of No. 1, and is 250 feet deep. It was started in
ore on the foot wall at the sarface, but at the second level the foot wall
“‘makes’ north 20 feet from the shaft; and at the third level it is 50 feet north,
East of the shaft it is 100 feet, as is shown by a winze that starts in the second
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level 100 feet north of the foot, but in sinking it vertically the foot is struck
in the third level, showing that in this distance down the foot wall has flattened
and gone north 100 feet. However, further on east, at No. 5, the foot wall is
back to the south, the excessive flattening being confined to the west end.

It is probable that No. 3 is at the upper end of the ore lense that dips north
with the formation, and inclines to the east in the same manner, as may be seen
at the Colby.

A peculiarity of the foot wall in the west end of this pit is the sand. The
quartzite is changed to sand; and there are also bunches of sand —disinte-
grated quartz boulders—in the ore. The occurrence of sand in the ore, of
sand in the walls, of quartz boulders in the ore is common in the mines in this
range. It is found to some extent in all of them, and sometimes there is too
much sand, or, of its equivalent, rock.

No. 4 shaft is 350 feet east from No. 3, and No. 5 is 195 feet east of No. 4.
Kach is 250 feet deep, down to the third level.

In No. 4 no opening work has been done in the bottom. Lt is pretty wet.
It is better to get a level beneath the oue that is opening, to take the drainage.
The ore that is worked in can be thus made dry. In the second level, in No.
4, the ore, except the pillars, is all worked out, and it is possible that below the
third level the ore is cut out by the underlay of the foot wall and the easterly
pitch of the lense.

No. 5 is opened pretty well in the third level, and is looking finely. The
drift from the shaft east is 150 feet. and still in good ore. Possibly the ore
will continue to No. 6 shaft 300 feet from No. 5. Certainly it has lengthened
east, since in the second level it only extended east 140 feet. The shaft is in
the foot wall, and they cross-cut north to the ore. A cross-cut in the ore is in
110 feet, but not yet through it as I have previously stated. The ore i clean
and first-class.

No. 6 shaft is 300 feet east from No. 5. It is sunk on the hanging wall side,
inclining to the north at an angle of 60°. It is now, May 15, 175 feet deep.
They will reach the ore by cross-cuts south,

No. 7 shaft is 850 feet east from No. 6, and is 150 feet deep, and shows a
deposit of ore about 5 feet wide. It ig idle at present. The Norrie ore aver-
ages about 622¢ in metallic iron, and abous .0429( in phosphorus.

The mine is well provided with machinery, adequate to present needs. Un-
fortunately there is a good deal of burden on the surface over the mine, and
experience has shown the instability of mines upheld by timbers. Ultimately
to extract the pillars, the mine must be filled, and it would be cheaper to do
that on the start. There are 85,000 tons of ore in stock.

The mine produced in
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Year Tons. Year. Tons.
1885, - o e e em e emm e a e mmaaan 15,420 || 1886w ceoiem o ceeeans 124,835
...................... 140,255
TObAL - e e emm ccm e cmmmmm e mmemmmmme o asomommmosssasas

The officers are S. S. Curry, President, Ishpeming, Michigan ; H. S. Hazel-
ton, Secretary, Milwaukee, Wisconsin; R. H. Hanna, Treasurer; Jeﬁ..D.
Day, Superintendent; Wm. Treblecock, Mining Captain, Ironwood, Mich-

igan.
THE EAST NORRIE,

owned and operated by the same company, is gituated in the N. W. } S. W 3
Sec. 23, adjoining the Norrie. They are working one sh.aft, and are opemn§
another one. The total length of opening east anfi west is about 250 feet, ank
the depth is 150 feet, and the greatest width of ore is ab(')ut 40 fee.t.‘ Ar? Wt;rd-
ing 30 men, and will get out about 10,000 tons the coming year, it is estlm.a eh.
The mine has been changed from open pit to undergrouad. The ore is the
same as at the Norrie. The mine yielded in 1886, 10,160 tons of ore.
D. E. Southerland, Mining Captain.

THE AURORA,

the property of the Aurora Iron Mining Company, is one of the chit;t{') m-mes aoii
the Gogebic range. Its owners claim it to be second orly to the Colby in mt‘;i
pitude. The mine lies east of the Norrie and southwest of thle Pabst, the es Z:
being the N. 4 of 8. E.  Sec. and the E.} of the 8. W. £ of Sec. 23, thé
47; the former belongs in fee to the L. S. 8. Canal & Iron Co., an w
latter, E. W. Sparrow. They are held on 20 years’ leases by the company, the
consideration being that the company shall mine, or pay royalty of.60 cents pe;'
ton on at least 10,000 tons of ore annually. For all amount in excess o

10,000 tons the royalty is 50 cents. . |
The two 80’ form an L shaped figure, the east 80 being south of the Pabst

and formerly known as the Vaughn, '
The first exploring work was doue on this property by the Cambria Iron &
Steel Co., in 1882 that relinquished its option, after which the property was
held by Capt. N. D. Moore. N
As with the others, systematic mining work has been in progress gcarcely two
years, but here it has resuited in important results, to wit, the develop-
, y f xcellent ore.
ment of a very large amount of most exce
The Aurora, unlike its neighbors, was first worked open cuf at the west end,
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and they are preparing to ‘‘strip” the ore at the east end, preparatory to pro-
ceeding here on the same method.

The open pit at the west end—the original Aurora mine—is about 400 feet
in length, with a surface width of 150 feet. The ore is covered with an average
depth of dirt and rock of 20 feet. In the work of stripping, one of Fayette
Brown’s patent conveyors is used ; it comprises an iron bucket holding one and
a half cubic yards of earth attached to a wire rope; when filled the signal is
given, the bucket quickly ascends vertically up to the horizontally suspended
rope, which answers as the track for the shieve, that runs the load away over
to the north of the mine, where it is dumped, and then as speedily returns and
is lowered into the mine; the rope is attached to another bucket that has been
filled during the absence of the first one, which is in the same manner taken to
the dumping pile. So the work of stripping ‘goes ou uninterruptedly, night
and day.

In this west end mine are two shafts, 1 and 2. The former is 950 feet east.
from the west line of the property, and is 120 feet deep. At 60 feet down, a
drift north gave a width of ore 140 feet,

No. 2 shaft is east from No. 1, 145 feet, and is 140 feet deep—15 feet strip-
ping, 125 feet of ore. Sixty-five feet down a cross-cut north found 146 feet
of ore. The ore is entirely free of rock, and of the best quality.

No. 3 shaft is 480 feet east of No. 2, and they are nearly connected by drift
at 100 feet below the surface. The drift is all the way in ore. The shaft is
145 feet deep, and all in ore below the stripping.  Several cross-cuts have been
made to the north at different depths, showing a width of ore of from 20 feet
to 30 feet. All the ore taken from the shaft has come from the openings.

No. 4 shaft is 285 feet east of No. 3, and in sinking it passed through 10
feet of dirt and 13 feet of rock, when the ore was reached, which has been
penetrated by the shaft 167 feet.

In the first and second levels, 50 feet and 110 feet down respectively, the ore
was found to be about 10 feet wide, while in the third level, 150 feet down, it
had increased to a width of 30 feet.

The shaft is connected by drifts with No. 3 and with No 5, and is used for
pump and timber shaft.

No. 5 shaft is 140 feet east of No. 4. Two drifts have been cut to the east,
one at 60 feet down and one at 110 feet. The first showed six feet of ore, the
lower one about 10 feet, and at the bottom, 150 feet below the surface, the ore
is 30 feet wide.

No. 6 is 300 feet east of No. 5, and No. 7 is located 300 feet east from No.
6. They are only to the ledge, but both in ore. A summary of the work shows
a total of 770 feet of length of shafts, 200 feet of winzes, and 2,350 of drifts.

ey
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i i £ 1,500 feet.
The length of deposit tested is about 1, .
The rai%road track extends along by the shafts, and the pockets receive the

i skips. ‘

Ori (:;zci;g::rx;eflh:hat :bouh 30,000 tons of ore had been sent to .the Johetl stec;]
works by rail. It is estimated that a product of 200,000 tons will be shippe

du';ifjliiz.inery consists of two steam boilers, eac.h 60”;18’, 6 pumps m;(d:)

winding drums. Four of the shafts are provided with skips, and ore p;)c ets
are at shafts 1 and 2, and they are also building p(?ckets at Nos. 3 and 5. )

The buildings comprise office, shops, three engine houses and one boiler

house ; also dwelling houses. )
The, Aurora is one of the series of mines controlled by Messrs. Moore, Ben

jamin & Co. ' 7 o
: N. D. Moore, President, Milwaukee, Wisconsin ; H. S. Ben]az.nm, S.ecreta?ry,
Milwaukee, Wisconsin; C. F. Rand, Treasarer, Milwankee, Wisconsin ; Ru?h-
ard A. Parker, General Manager, Hurley, Wisconsin; N. Hibbert, Superin-
tendent, Ironwood, Michigan.

The product of the mine in 1886 was 97,659 tons, which sold at an average

price in Cleveland of $5.05. The railroad freight to Ashland was 80c., and

i and was $1.68.
the average lake freight to Clevelan ‘ ' -
The ore averages in metallic iron 629¢ to 6495 and .0352 to .04094 in phos

phorus, 3.20%; silica. =
THE NORTH AURORA MINING CO.

The North Aurora, so called, is a new undertal.iing, lying ‘north of t'he
Aurora in the S. 3 N. W. }, Sec. 23. A shaft is sinking neaf' .t;he Aurora line
to find what is called the north vein., At the time~ of my visit there were‘x.lo
indications of ore in the shaft. The projectors claim to expect to find the'ma.;]n
ore bodies on this property, and ultimately to catch-thej Aurora ore 1:: : e
underlay to the north, as the Aurorashafts are not very far from the north line

of the property. . . . -
Thepoﬁicers are, John Paulson, Minneapolis; O. J. Nevitt, Minneapolis;

Matt Fitzsimmons, Ironwood, Mich.
Directly east from this is

THE PABST MINE,

in the S. 3 N. E. }, Sec. 23. It is one of .t;he best quipp’ed mines in tge
range. The drums, new ones, are six feet diameter, besides four, not use&
three and a half feet diameter ; two cupola boilers 125 hor‘se powez" eac.h, anf
two locomotive boilers, National Compressor, with capacity of 12 drills, o
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which number eight are used ; Rand’s three skip, two tons capacity each, and

two of one-half tons each ; seven tram cars, good ones, each one and a half

tons capacity and full equipment of pumps.

The engine house is large and substantial, The structure over the shafts for
ore pockets, elevated tramway, etc., are strong and substantial. There are
also the other necessary buildings.

The property has a full half mile in length of the ore formation, and the
full widsh of the portion that has proved productive in the mines to the west,
that is, it holds what are called both the north and the south veins.

But the ore deposits, so far as shown, are by no means as large as are found
at the other mines in this vicinity, that is, at the Aurora and at the Tron King.

The Pabst has four working shafts. No 1 is 45 feet west and 360 feet north
of the southeast corner of the property., It is sunk vertically, 124 feet deep,
and is 8’ x18' outside measurement, divided into three compartments. They
are now sinking in it for another level.  The ore body is 15 to 20 feet wide
and 75 feet long; there has been taken of it from the shaft 7,500 tons. They
are also exploring north with a drift, are in mixed ore and rock. The drift is
in 12 feet only.

No. 2 shaft is 330 feet west from No. 1, and 100 feet deep, inclining to the
vorth at an angle of 60°. It is sunk in the foot wall. They have drifted
west 80 feet and east 70 feet, and have ore 30 feet wide; but it is not first-class,
that is, there is more or less rock in it. There is ounly one level, the ore body
extends down from 25 feet below the surface.

No. 3 shafc is 202 feet west of No. 2, and it has an equal depth; it is the
main shaft of the company, is in the foot wall and reaches the ore by cross-cuts.
A singular occurrence in driving this cross-cut in the bottom, illustrates one of
the peculiarities of this formation—the finding of sand in the foot wall in
place of the solid quartzite, In this instance the cross-cut, 50 feet long, in the
bottom, proved to be in sand and being saturated with water, it was nearly
impossible to keep a drift through it. They succeeded only bydrawing out the
sand until it b-came exhausted and by filling in with rock from the surface.

In the bottom level in this shaft they have goue east 17 feet—to the rock—
and west 70 feet. Tne ore is about 40 feet wile. They are still stoping west,.
In this breast stope there is some sand mixed with the ore, and on the foot

wall side are concretions—iron nodules, etc., in the ore. The pit is pretty wet
—‘“droppy.”” In the level above the length of ore west was 117 feet. The
shaftis 127 feet north of the south line of the land.

No. 4 shatt is 232 feet west of No. 3. It is sunk in the hanging wall and is
vertical, 145 feet deep, 7' x 9 inside of the timbers. The plan is to sink 40
feet more and then open another stope. The shaft has cost $30 per foot,
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including the timbers. The ore is harder than in some of the mines here, a.rlxld

in sinking the shafts counsiderable rock is penetrated, so that the power drills
i ' i ing the work.

are quite an advantage in pushing t . '

Tcklxey are sinking a shaft for the north vein, 450 feet west of No. 3. Itlés

now clean 55 feet, with no signs of ore as yet. They hopel\ior lit;ttezhresu ]

i is attained. At this date—May 18—tne com-
when twice the present depth 18 a ) ;
pany has shipped 8,000 tons of ore, and has 14,000 tons in stock at th? mine.
They expect to reach a product of 50,000 tons and upwards. I doubtif they
exceed that amount very much. | .

Southeast from the mine, on the S. W. } of Sec. 24, a village haTsl be:lasn
platted—Jessyville—where is already a postoffice and half a dozen saloons,
etc.

The property is favorably gituated. I can see no reason why as much ore

i any land in the range.
ghould not be found on it as on any . .
The officers are, Fred Pabst, President; Chas. Best, Jr., Vice President and

Treasurer, Milwaukee ; Henry Baest, Secretary and General Agent, Ironwood ;

Richard Kitto, Superintendent. ' N
The average selling price of the ore in Oleveland, in 1886, was $4.51. Rail

road freight to Ashland, 80 cents per ton. Lake freight, $1.73.
The mine produced in

| Tons.
Year. Tons. Year.
17,925
188D e i mmma s 1,158 || 1886 - ococemmmonccmrmr o mmera o 5
19,078

The following are some analyses of ore from the different shafts, made by
Mr. C. E. Wright and others:

14379, Phosphorus. .. oo ——--- 047 9
Metallic Iron_ ... .- .- ©4.37% Phosphorus. .- - . 00
9 € eieia- 024 %
o e 66.179% -- |
2.759 Ly 023 9%
6 € eaa- 62.7594
- 59,920 S L0215%
“ e 59.92% -
] 0 € s .038 9%
€. 65.17% . 088 2
« € ean- 60.55% e 026 9%

NORTH PABST MINING COMPANY

is the title of an organization engaged in exploring i the land nor.th f)f i.:he
Pabst, to wit: the N. i N, E. 1, Sec. 23. So far the work done ig sinking

test pits, etc.
18

I~
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THE IRON KING MINING COMPANY

is to be congratulated on the fact that its mine ig proving 8o valuable, Few

111;:)1;92;:1 the ;ange bhave changed for the better, recently, so greatly as has the
ng. From being property of doubtful value, i
‘ ‘ e, it has advanced into the
f_;,r:s;t r]:.n.k, ta:d Igrovr;nses to be a first-class mine. The property joins the
» belng the N. W.  of gection 24—160 acre is
: ' ‘ 8. Thus there is a full half
of a mile of the cre formation in length, in the property. The line of the

foot wall at the west side of the land is but 400 feet north of the S. W. corner

:; that there is more than 2,000 feet at this end for width of ore formatio
e property. The beariug of the fost wall is about N. 45° E., and thn O’n
crosses th? west line at about the same distance from the N.E .;orn o
the west side it is from the S. W. corner. There are three. sh.afts ?erthas o
called north ve_in, the most westerly one of which is No. 1, which unrll;il l:tes;)-t
vaasezg 0?51'1 pit. Th.e shaft is now 225 feet deep, dipping north at an anglz
of 50. - ::esze:leidiln two levels. In tffe bottom they had gone 65 feet east.
A ) n Of‘e, and the ore still continuing both ways. This level
B f: ! en(;:rltheusmlface; & cross-cut north shows the ore to be 56 feet
\ . y all clean. There is rock found at only one point in the:
crose-cut. They commenced stoping ir. this le i p s
fO :'efet belt;lw tl;efbottom of the opeg pit, and :El;aziipl;i}ft;flhviegzs‘;nlei‘t(;elgg'
e rom‘t e shaft, and east 209 feet, to connect with No. ;
(z;vfarage.wxdth of the ore has been about 20 feet. Fifty feet belof:v Stltlnzfz're ’fvl;:
rlfteg Tn, east of the shaft, 35 feet, and cross-cutted north, 36 feet, all d
ore:i‘ giving by a.ua]ysis 6495 of metallic iron, and L0359 ph:)sphorus e
Thu:eNshaft. 18 in good shape, well timbered, they operate in it a two ton skip..
0. 1 affords ample assurance that it will furnish a good ti )
o quantity of
thfg. ?]shaft i8 209 feet e?st, and, as above stated, is connected with No. 1 in.
ihe brit evel. The latter is 115 feet below the surface, being 50 feet beneath:
g 1o ;131 ;)cf zge oldtopen pit. The ore has been stoped away between it and |
o ) o O: etzz df;)i;ta.el):;tzgcfm t;fc‘aet:, the average width being 10 or 15-
eet i i
below the first, and at 36 feet west 80;0(:;1;23 s’fl‘:;}c si?::::l(lrlezzln . f’5 fe?t'
;Eade between 'them by means of a winze. A cross-cut n;ri(;l IO:enl:
26??&2 ifkt)':zvet;;n Wldfth of ore.‘ The third level is 80 feet below the second—
250 Loet bel e surface. In it .they have driven west nearly to No. 1 shaft,.
o deriva:i al;; ;)re, ai}tler (Lross-cuttmg through 22 feet of rock at the shaft
rom the shaft in the third level is 30 feet lon ds i .
but a cross-cut north from the shaft et i i 'g’ o Th o
runs at about 629 in metallic iron an‘flo.f)(;c(f;: ilznpglf:;pllaso:lsm e e ore

eerrre R

2y
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The open pits, through which these shafts are sunk, comprised the working

portion of the mine in 1886.
In the two shafts is now opened a length of ore of 360 feet, showing a maxi-

mum width of 50 feet.
There is a new shaft house at No. 2, with plant of machinery that operates a

two ton skip in the shaft.

No. 5 is the third of this line of shafts. It is 800 feet east of No. 2, and at
this date—May 18—is 85 feet deep. The shaft passes through 75 feet of earth
and rock capping, and then comes into fine ore. The ore body at No. 5 has
been tested by means of a test pit, which is north of the line of the shafts, and
which they sunk 65 feet when ore was reached, in which they cross-cutted south,
62 feet in ore. They are now sinking in this ore to test its depth. They have
drifted west in it 30 feet in ore.

In the south vein, so called—the ore that lies on the quartzite belt—the com-

pany has two shafts, Nos. 3 and 4. The first named is near the Pabst bound-

ary, about as near to it as it can be. It is about 55 feet east of the Pabst, No.
1 shaft, in which a good width of ore was found and stoped out up to the line
between the properties.

But the Iron King people don’t seem to find it on their property as yet.  The

shaft is down 100 feet, and a winze has tested the ground 20 feet still deeper ;.

some cross-cutting and drifting has been done. They are sinking the shaft.

intending to go down about 150 feet, and then drift and cross-cut.

No. 4 ghaft is affording far better results at present writing. The ore was
first found in a test pit, sunk to a depth of 20 feet, and then cross-cutting in
the ore 30 feet. After this the shaft was begun, which is now 150 feet deep..
It is on the high ground south of Nos. 2 and 3 shafts. The first level is 70 feef.
from top, and the second 135 feet. The work was begun in Nov. last.

The ore has been found 60 feet wide in the first level and have drifted west.
in it 35 feet. No drifting east.

In the second level they have drifted west 90 feet and east 30 feet, both in

ore, and ore in the breasts of the drifts. The ore has been crossed with a drif6

to the north, a distance of 55 feet, and still not to the hanging. Thus pretty
well demonstrating the fact that there is a great body of ore to be opened in
this gshaft. The shaft is about 1,000 feet east from the west line. Altogether
it is pretty certain that the Iron King is to be a great producer of first-class.
ore. It isan important feature that none of the other mines show, except the
Colby, that at the Iron King are two series of ore deposits running with the
formation, two veins they are called, which if they are found to continue across
the property will give the mine great value. Theyare making surface preparations

to render the machinery and other reqmirements adequate to the needs of a
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large output. An ore pocket is building at No. 4, and the railroad is extend-
ing to it. The ore pocket is to be a large one having a capacity of 1,000 tons
of ore. . It will have sufficient length to enable them to load half a dozen carg
at one time. A similar pocket will be built at No. 1 and at No. 2 shafts. The
railroad branches are connected with M., L. S. & Western main line. There
are at the mine, it is stated, 780,000 feet of logs, 300,000 feet of square timber,
and 100,000 feet of plank, all to be used in the mine and in surface work.
There are a number of dwellings, a large boarding house for men, and
other necessary buildings, among which is a good engine house containing
a plant of hoisting machinery of W. C. & Lane manufacture—drums 6 diame-
ter, The force employed averages now 160 men. They expect to ship, the
bresent season, 75,000 tons of ore.

The ore averages 6194 to 6394 in iron, and below .0409¢ in phosphorus,

The officers are, Johu E. Burton, President, Milwaukee; J. G. Sherman,
General Manager, Hurley, Wis.; E. J. Severson, Assistant General Manager;
Chas. Whitford, Mining Captain, Hurley, Wis.

Shipments for 1886 amounted to 27,343 tons. Average price in Cleveland,
$5.00 per ton. Railroad freight, 80 cents; average lake freight, $1.50,

THE BONNIE IRON MINING COMPANY

is the proprietor of the quarter section of land which joins the Iren King on
the east, being the N E. J of Ssc. 24. The Bonnie is one of the series of what
is known as the “ Burton mines.” This list comprises the Iron King, Boanie,
First National, Blae Jacket and the Valley. Of these the first mentioned is
the only one that, at the present writing, affords absolute assurance of being
a profitable mine, or of being a property that contains enough ore to make a
mine of much magnitude or profit.  Still, I can see no reason why ore may not
exist at the Bounie in as large quantity as at the Iron Kiag, only go far, it hag
not been found. The ore is not clean. It is mixed, ore and jasper. A good
deal of exploring work has been done in the way of sinking test pits, both in
the north and south veins, ag they designate them. In the latter, next to the
quartzite, six shafts have been sunk, No. 1 of which is 250 feeb from the east
line of the west eighty. It inclines to the north with the foot wall, at an
angle of 60° and is 100 feet deep. At 50 feet down a cross-cut was made to-
the north 36 feet, throngh very good ore, and they drifted west along the foot
wall 60 feet, and east 20 feet, all in ore. Analyses shown gave 6094 in iron
and .0309¢" in phosphorus. At the bottom they have not cross-cutted, but had
drifted west about 40 feet in ore. They are rigged for making a stock pile at
No. 1 east from the shaft to the railroad, which comes along at the eastend of
the bluff. The hoisting in the shaft is done with a bucket.

R —
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From No. 1 the ground rises to the west in the direction of No. 2, which is
190 feet distant. It is a skip shaft, but has been idle sincs last fall on account
of the water. When connected with No. 1 the latter will take all t‘:he wate.r.
The shaft is 90 feet deep, and they have drifted west in the bottom 75 feet, in
what is called ore. I did not see this, as the shaft held too much water. I

j from the stock pile.
ongo‘].u??%:itill further west 300 feet, and in still higher grm?nd. It is 60 feet
deep, and is worked with a windlass. The shaft shows r'mxed ore and rock.
It is in what is called the ““capping,” the rock which overlies the ore.

No. 4 18 200 feet west of No. 3, and is 100 feet deep. It is idle. The shaft
holds & small vein of manganiferous ore, or very high in manganese. Oue
analysis of this ore gave 27.5094 manganese and 379¢ iron, .027% pposphorus.
TheJ deposit is two to four feet wide, and is not continu?us. It gives way to
rock. . Cross-cats in this shaft did not develop anything of value. The
“ ground’’ is hard and unpromising. . '

No. 5is 175 feet west from No. 4, and is 65 feet deep. It is worked in open
pit. They have mined here 700 tons, and will continue to take f)ut ore, as the
ore is five feet to 8 feet wile. The surface dirt is eight feet, resting on the ore.

Gone east 35 feet, but west is rock. o . ‘ .
No. 6 is 150 feet west of No. 5, and is 38 feet deep. It is in mixed ore an

rock. '

In the north vein is a shaft 75 feet deep, in which a little ore was found. .It:
was worked last year, and it is the intention to work it again soon. tI‘hey wx.ll
sink it deeper and cross-cut the formation. There are many other pits on this
north vein, but none containing good ore, so far as I know.

This formation—the quartzite foot wall—runs diagonally across the north
end of the west ‘“eighty;”’ some work has been done on .the e.ast; half of the
property. Pits commencing 200 feet east of the line? which 'd1v1des the i' sec-
tion north and souih were, Capt. Jones tells me, “hottomed’’ in ore. CjO(lS‘ld(iI'-
able difficulty attends exploring here, as the ground is wet, a.nd the drift 1§ 21
feet deep before reaching the ledge. It is the intention to wait for dry weather,
in the latter part of summer, and then prosecute the work.

Just now all effort is making to complete the railroad trac'k. go as fo get to
ghipping ore. The force employed was, at the time of my visit, May 15, 40
men. .

The best outlook for the mine is at No. 1 shaft. Up to the present time no
ore has been shipped, though there are several hundred tous in stock.

John E. Burton, President; John A. Kennedy, Secretary. General office
408 Milwaunkeestreet, Milwaukee. J.G. Sherman, General Manager, Ironwood,
Mich. ; E. H. Jones, Mining Captain.
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THE FIRST NATIONAL IRON MINING COMPANY

:ls‘hworking in the N. W. % of Sec. 19, which lies next east of the Bouuie
: e com;‘)any, however, holds the quarter section adjacent on the north, to
wit: the 8. W, } of' Sec. 18, thus making the total number of acres held 320,
Here, also, considerable exploring work has been done. The land was
among the first to be tested for ore, but so far i .
N ar it cannot b i y
boon wory onemmtagiee e said the result hag
I.t 18 reached by a branch from the main line of the M, L.S. & W. railroad
which latter runs through the north part of Sec. 18. The same branch pa.sses’
first to the Blue Jacket, and then continues on to the First National
A Jlllmt now the work of the mine is concentrated in two shafts, No. 1 and the
thts aft. The former is 110 feet deep, with a cross-cut at 55 feat down from
f)top and 32 feet north. They have drifted east 75 feet from the shaft in
;111xed ore and rock for 30 feet, and then for 45 feet it ig pretty good ore, At
T; bottom, 55 feet below first level, they drifted west, but the ore disappeared
ey are now drifting east, and are in ore: have i :
s als -
ore st of e ; 0 cross-catted in 15 feet of
. Shaft A -is 43? west of No. 1, and is 90 feet deep. The first level is 66 feet
own, a..nd in this they have drifted both east and west from the shaft—west
810 feet in a sort of second grade ore, that is, the drift is in ore. but it i8 not
clean ore. At 60" in west is a raise 20 feet, also j ,
\ y in the s:
itself continues down in ore. e ore, and the shaft
The drif.l: is east of this shaft 25 feet, with a cross-cut north 20 feet both in
((;rfaf,t t;hatz1 Is, there appears to be pretty good ore all along on the bottom of the
rifts, and in the sides near the b
depont ot ot ottom. It seemed that they were on top of a
Considerable'money has been expended for surface improvements. There is
l:: fine office building, Superintendent’s house and other dwellings, good engine
ouse, etc. The plant of machiner i ,
Yy comprises two 5-feet d : ¢
Wors workiog 3o et drums, Lane pattern.
From A shaft the surface ascends quite steeply to the east, and in this hill
;a;tztffrotn:i No. 1, the moss of the mining work has been done. One shaft i;
eet deep, but there is too much rock in the ore, also it carri
of » als0 it carries a good deal
The best out-look just now is in the A shaft, down under the hill to the west
but one cannot safely predict great things even of this shaft. ’
The First National has a capital stock of $2,000,000—80, 000 shares—which
ar(le quoted now as having a market value of $7.50, which would give a cash
value to the mine of $600,000. This is f
aly ,000. or a pro :
tmited pomt property held on a lease for a
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The Bonnie has a capital stock of 40,000 shares, par value of $25 each.

‘They are quoted as having a market value of $13.00, $520,000 for the mine,

with the ore, or any cousiderable quantity of it yet to be found.

I merely call attention to this to show the extravagant estimate that is made
of these properties, many of the mines, so-called, in this range. The Ash-
land, for instance, is quoted at $40 per share, 40,000 shares, $1,660,000. A
large sum, certainly, but even then the stock is cheaper than the major por-
tion of the stocks of the mines in the CGtogebic Range would be at one-hun-
dredth of that figare. There has been a great deal of money made in manip-
ulating the stocks of the Gogebic Range, and some of the stocks will prove a
good investment. But on the other hand, there has beeu, no doubt, a good
deal of misrepresentation and fraud, and sowme of the financial gains represent
.equal losses. Money acquired by the sale of stocks that are valueless, is to the
same amount a loss to the nafortunate purchasers, who had, perhaps, in good
faith, acquired the stock. The Gogebic stocks have been scattered over the
.country, and many purchasers will suffer severely from their ultimate great
depreciation in value. These remarks are not introduced here to apply to the
First National, but with reference to their application to the over estimate of
the value of the stocks of the most of the mines in this range.

President of First National Mining Company, John E. Barton; General
Mauager, J. G. Sherman; Joseph H. Johns, Mining Captain.

THE BLUE JACKET IRON CO.

holds the quarter section of mineral land adjacent to the north half of the First
National property, to wit, the S. E. } of Sec. 18. The land is in all respects
favorable for the occurrence of ore, and for the prosecution of mining work;
but unfortunately for the owners, very little ore has yet been found.

There are four shafts sunk on the foot wall, but at the time of my visit they
were working in but two of them, the east one of which is 160 feet deep. In
the bottom of this—No. 1—they are drifting west, and had just come into ore
when an excess of water, which came in in the drift, interrupted the work. No.
4, the west ghaft, is about 300 feet from No. 1. Nos. 2 and 3 are between these
extreme ones. So that at present the work seems to be cuweentrated upon a
ghort stretch of ground. No. 2 is about 60 feet deep, and is in ore; Capt.
Harvey says, 15 feet to 20 feet in width. This is the body of ore that they
wish to reach and mine from No. 1, when they have fully provided for disposing
of the water. They are also busy building two ore pockets to receive the ore
when hoisted. The pockets are over the railroad track, and are connected
with the shafts by elevated tram roads. There is also a small amount of ore
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in stock. The engine house is furnished with two drums for hoisting, 44"
diameter each, Ballock’s pattern ; one for No. 1, and the other for No. 4 ghaft.
The other explorations on the property have not developed ore.
John B. Burton, President; J. G. Sherman, General Manager; J. H. Har-
vey, Mining Captain.

THE NEWBERRY

is the title given to an exploration in progress, consisting of a shaft just north
of the wagon road, that runs along the range. It is just north of the Bonnie
in the 8. E. } of Sec. 13, 47, 47. The shaft is 75 feet deep, the time I saw it
—May 19—and in a quartzitic flag.

THE NORTH IRON KING

is another exploration just begun in gimilar location as the above ; but north of
the Iron King mine, in the S. W. } of Sec. 13, Wm. Hockin has charge of
the work and some Minneapolis men furnish the money.

THE PURITAN MINING COMPANY

operates on the quarter section lying east of the Blue Jacket. The Puritan is
in high ground, apparently as elevated as any in the range. It is on a level
with the Colby, which is situated a mile to the east of it in the bluff on the
opposite side of the valley that separates them. A spur from the Blue Jacket
railroad branch runs east across the Puritan land, and gives a track along on
the foot wall south of the shafts. Another track, the Ironton Mine branch,
which comes in below the bluff to the east, is extended southwesterly, bending
around the bluff, so as to afford a place for ore dock and pockets to receive and
transfer the ore taken from No. 1, the east end of the mine.

The description of the property is the S. W. } Sec. 17, T. 4%, R. 46, and the
mine is all in the east half of the property, adjacent to the quartzite foot wall.
To the north and west of the mine the ground has been a good deal explored
with test pits, most of which were sunk to the ledge, and show in the debris
about them a mixed ore and jasper. West of the mine, a few hundred feet, is
a railroad cut about four feet deep, in the ledge, and 100 feet long, diagonally
across from the quartzite foot wall, northwesterly. It cuts through a very rich
Jasper, that is, through ore which is too high in silica to be merchantable, but
it affords excellent indications for finding ore, possibly at greater depth. Not
unfrequently in this range, lean or mixed ore is succeeded in depth by that
which is clean and marketable.

In the Paritan there is a full half mile of the ore formation—of the quartz-
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ite foot wall, against which, or lying on which, all the bast ore deposits have
been found, and north of this it iz about 800 feet to the uorth boundary, a lit-
tle beyond which an exploration, now in progress, develops a formation of
black slate.

The mine was first opened at the east side of the property, where the land
descends to the east. Here the most of the ore thus far mined has been found.
This ore deposit is divided with the Ironton, The boundary crosses the ore and
both companies mine to the line. This is a fine deposit of ore, and the pro-
duct is cheaply secured. The bottom of this pit is now reached by two shafts;
one on the foot wall, No. 1, called also the skip shaft, and another abont 12
feet southeast of it, sunk versically from the surface in the quartzite foot wall.
It is called the rock shaft, Hoisting is done in it with a bucket. The ore has
been mined out, both in this and in the Ironton, and the top allowed to fall in,
so that there now appears a long open pit, which is 200 feef in length on the
Puritan side, about 50 feet in depth, and a surface width of 100 feet.

The skip road is 132 feet west of the east end of the mine and the whole
length of the underground opening in the first level, 90 feet down, is 220 feet.
Eighty feet from the shaft, west, is a cross-cut north 45 feet in mixed ore and
jasper. The length of the ore body is about 180 feet east and west.

Descending a winze, which is near the cross-cut, 27 feet, brings one to the
bottom of the second level. It has been opened 132 feet east, to the line, and
136 feet west, in all 268 feet.

The breast of the drift west is looking well. There is a ““leader ’’ of ore
which, if followed, may lead into a much larger body of it. The average
width of the ore in this level is about 40 feet, for a length of 180 feet and a
depth of 27 feet, substantially all standing in the mine. The drifts have been
made along the walls, and timbered, and the work of removing the ore has
begun. Commencing at the east line and working towards the shaft, stoping

‘off the end of the ore, and letting the ground ¢ run in’’ from above after the

ore is removed. There is a level partially opened under this 23 feet further
down, 140 feet from the surface. The drift west along the foot is 26
feet, and east 100 feet, and the cross-cut south from the face of the foot wall
to the rock shaft is 27 feet long. The ore has not been cut through north,
but in the Ironton, which is deeper than the Puritan, the ore has increased
in width, 8o that there is no apprehension of any diminution in the Puritan.
It is entirely clean ore, nc rock to sort out. It is hoisted up both the shafts,
and run down to the ore pockets, 600 feet south, on a gravity incline. The
pockets are 40 feet above the railroad.

No. 4 shaft is the next most important one. It is 1,290 feet west from the
east line, and is 115 feet deep, inclining 65° north on the foot wall. The first

19



146 ANNUAL REPORT OF THE

level is 65 feet down from the top. About the shaftit is mixed ore and rock
and so continues west 60 feet, where good ore is reached, 20 feet in width. Thé
ore holds for 70 feet, and is followed up to the surface dirt on an incline of
rock, which separates this ore from a body of equal length west of it. 'The
partition wall is about ten feet thick, and dips east at about 45°. The westerly
lense has a width of upwards of thirty feet, all in ore. Hast of the shaft the
ore is mixed with rock, and requires picking. At about 50 feet east is a drift
to south 10 feet, to the quartzite, and at 60 feet in is a cross-cut north 40
feet. Both these are in the same formation that is found in the main drift
Above the first level, about 20 feet, clean ore is found 10 feet in width whicl;
'.has been drifted and stoped in 60 feet west and 70 feet east. Ijud,ge that
it extends up to the surface dirt, and that it continues yet further both
east and west. The end of each drift is ore.

The second level is fifty feet below the first, and is opened west about 50 feet
worked out to a width of from 10 to 20 feet. It is in not fully clean ore bu;:
by careful picking the ore is saved. Kast of the shaft it is only opene(’i far
enough to make room for a No. 6 Knowles pump.

No. 3 shaft is 325 feet east of No. 4, and is but 80 feet deep. The ore is
25 feet in width, and the drift west in ore iz 40 feet, where it runs up westerly
-on an incline of rock, showing, as in No. 4, that this ore pitches to the east. A
short distance from the shaft west, a rise has been made 30 feet, and ““ holed
through to the shaft for air, this rise, ete., igin ore.

East of the shaft is only a drift 15 feet in length, all in ore, not clean ore

some rock is mixed with it. It looks good enough to lead one to expect to ﬁnd’
a body of ore in which the rock ig left out.
' .No. 5 shaft is 800 feet west from No, 4, it is only about 30 feet deep, but it
I8 in good ore and jasper. There is a good deal of clean ore in the shaft. Just
now the shaft is idle. I think the diamond drill would be an economical
machine to use in the exploring work at the Puoritan; at No. 5§ shaft and in
the railroad cut west of it, especially. The railroad track cuts through the
quartzite on the south side of the shafts, giving the proper elevation for l:ading
cars, ete.

A new engine house has been built, and they are now placing in it a fine
}pl.ant of machinery, consisting of steel boiler 60” x 16 besides heater two
winding drums, each 5 diameter; Ingersoll Air Compressor, to operate’seven
Rand drille. Engine house 48 x 25’ with L 24’ x 35'—iron roof.

‘ The machivery was made at the Iron Bay Foundry, Marquette. Besides are
«change-house 36" x 18, with wash room, etc., attached, large boarding house
fine residence for superintendent, and about 20 good miners’ houses, ete. ’

For a vew mine the Puritan is in good shape, and has a favorable outlook ag
a producer of first-class ore.

e ————
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‘The yield in 1886 was 16,388 tons.
The officers are Geo. F. Jackson, President, Minneapolis; J. B. Collins,

‘Becretary and Treasurer, Chicago, Ill. ; H. M. Peck, Superintendent; B. M.

Moyle, Mining Captain, Bessemer, Mich.

THE IRONTON IRON MINING CO.

As mentioned in describing the Puritan, the Ironton joins it on the east. The
main opening, in fact the only point where ore is found, is adjacent to the

Puritan. The Ironton looks well and the mine is in good hands. Captain

‘Christopher, the General Manager, was for many years at tbe Michigamme

mine, and is known in the Marquette range as a miner of more than ordinary

gkill

The Ironton estate consists of 80 acres—a rectangle with the long dimension

north and south, so that there is 80 rods in length of the ore formation—east

and west.
From the west line the surface descends abruptly about 50 feet, where, more

gradually, it inclines to the east margin, and thence ou to the river, which

-courses through the valley to the north.
There is a shaft close to the east line, and they are mining against the west

.one; between these extremes are two or three shafts recently begun, but none

very far advanced yet.
South of the line of the shafts, and about midway east and west, they have

just completed a new engine house, which is supplied with four 5-fzet drums, two
.engines, two boilers, each 48" x 16",

The main ore deposit at the west end is 135 feet long and 70 feet wide. The
shaft is at the east end of the deposit and is 100 feet deep, and in the foot wall.
Hoisting is done in it with a skip. The plan pursned in mining this ore is to
take it all out, letting the surface follow down, leaving an open pit above.
Drifts are opened along both the hanging and foot walls, and timbered for pass-
age ways, and the ore.is cut out from the west end up to the filling, allowing
the filling to follow down as the mining progresses towards the shaft. They
work on top of the ore, carrying a cross stope under the filling and ran the ore
down the winze into shutes in the main drifts where it is let out into cars and
trammed to the shaft. The ore is clean, first-class Bessemer, all of it.

Tast of the main deposit and separated from it by 55 feet of rock, is another
lense of ore of harder quality—leaner. They have drifted in it 80 feet, but
have not cross-cutted. Possibly the “bar’” of rock will prove to be a capping,
and that at lower depth the ore will be found to be all of one body.

At 925 feet east of the main shafi is No. 2, and they have just started
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another one. It is close to the Wis, Central R. R. track, and will be No. 3—
480 feet from No. 1.

No. 4 shaft is 185 feet west of the Tontine boundary and is now 94 feet deep.
The Toatine found a small deposit of ore about 13 feet wide, and No. 4 shaft
was sank hoping to get this in greater magnitude in the Ironion side.

The company has 10,000 tons of ore in stock and hopes to mine this season
50,000.

The company shipped last seazon, 16,307 tons, which sold at an average
price of $5.00 per ton.

The officers are Samuel P. Snyder, President, Minneapolis, Minp.; A. J.
Tremble, Secretary and Treasurer, Hurley, Wis,; J. P. Christopher, General
Manager,

THE TONTINE MINE

joins the Ironton on the east. The main shaft is about 100 feet from the boun-
dary, and is 130 feet deep. It is sinking to find the ore of which a small
deposit was discovered in a shaft close to the line. The main shaft now sink-
ing is vertical, and at bottom is 60 feet from the foot wall. They have just
found the ore, but had not developed it as yet. They have a small engine
house, with a limited plant of machinery, and several dwelling houses; also an
ore dock convenient for stacking and shipping ore. The estate consigts of 80
acres of land, being the E. } of the S. E. { of section 17.
The work is in charge of Capt. C. W. Hale.

THE VALLEY IRON MINING COMPANY

joins the Tontine. It is between the Tontine and the Colby. The land lies in:
the low ground, in the valley between the high bluffs in which are the Colby on:
the one hand and the Puritan on the other. The estate consists of 240 acres.
of land, being the 8. § N. W. , N. £ 8. W. 4, N. 4 S. K. 1, Sec. 16.

They are working, mainly, not far west from the east line. A shaft was
sunk and some lean ore obtained, some of which was shipped, and some is now
in stock at the shaft. The shaft has been abandoned, at least for the present,
and they are sinking another at about 300 feet further west and also north. A
test pit was first sunk 45 feet, and good ore was found in it. They have a
width of ore of 20 feet, and have drifted in it 30 feet northeast.

To mine this ore they are now sinking a shaft in the foot wall to the south
of it, and 30 feet east of the test pit. The shaft is 40 feet deep. The drift.
will be connected with the stope for air. They have some good ore in stock,
taken from this test pit. Have built a new engiue house, contains two drums,
each four foot diameter, Marinette make, boiler 487x16'.
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Fuarther west on the line of the vein are several shafts. One is in the quartz-
ite, another in ore and jasper. Recently a fire in the woods burnt up the plant
at the shaft, and so no work was doing at the time of my visit. The mine is
near Bessemer, hag railroad facilities for shipping ore, ete. The product in

1886 was 1,842 tons. It is one of the Burton series of mines.

John E. Burton, President; J. G. Sherman, General Manager; Thomas

Hawkine, Mining Captain.
THE COLBY MINE

is a phenomenon, It is a most extracrdinary deposit of ore. It surpasses all

‘the others in the Grogebic Range, in apparent magunituds, and then the sitna-

tion is the most favorable for mining the ore cheaply. There is more ore in
sight, more ore available, opened up, in readiness for stoping the present season,
than can be seen in any other iron ore mine in the State.

The product will easily reach 800,000 tous the present season, and even
exceed that awount if the company obtain sufficient facilities for shipping.
No doubt the output will be greatly lessened through want of vessels. At the
present writing, May 20, there are 90,000 tons in stock, and 50,000 fons have
been sent away, and there are stopes enongh in the mine to work all the shafts
to their full capacity. One can stand on the surface at the west end, at the
south deposit, and see in the open pit a stope of ore greater than he will often
enjoy an opportunity of inspscting.

The mine is opened in two separate deposits of ore, situated north and south
of each other, and running east and west. They are commonly spoken of as
the north and the south veins. The south deposit is agamst the foot wall,
the regular quartzite belt that underlies the ore in this portion of the range.
The deposit has been opened for a length of 1,000 feet, and hasa width of
clean ore of 40 to 130 feet. The ore was first attacked at the west end, where
the lenses outcropped just beneath the dirt, in the upper face of the blaff, where
it descends somewhat abraptly to the west., The formation dips north at an
angle of 65°, and the ore inclines also to the east at an angle of about 30°.
As the work advanced eastward, the inclination of the ore has carried it under
the rock capping, which, for a considerable distance, has been removed, but
now this work of ¢stripping” the ore will cease, and the mining will be
wholly underground, as it already mainly is.

The skip roads for hoisting the ore are laid on the foot wall, and the ascent
to the south, except one, which follows the pitch of the ore down to the east.
There are four of these hoisting avenues in the south deposit, desiguated as
Nos. 1, 2, 3 and 4, the first two being in the open pit at the west end; 3 and
4 are regular shafts, and are wholly underground from the surface.
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No. 1 runs up from the bottom of the open pit to the west. No. 2 ascends:

on the foot wall at the east end of the open pit. Iis length is 130 feet. The
two hoist about 300 tons daily. No 3 is 300 feet east of No. 2, and No. 4
600 feet from same point, and the openings extend 80 feet further east. Kach
ghaft is 200 feet deep, and the levels are opened, in the two bottom ones of
which, most of the ore is still in the mine. In the second level the ore aver-
ages 120 feet in width. In the bottom it is narrower, perhaps about 80 feet
wide, the abridgment in width being caused by a chloritic dike on the north
gide, against che hanging wall, which dips south and so cuts out the ore. Thig
dike is of soft material, seemingly a decomposed feldspathic rock.

I understand that since I was under ground in the mine they have cut
through this dike and found the ore again north of it. No. 4 shaft is not
yet provided with a track, but it is ready for one. Just now the company can
hoist more ore than can be taken care of from the other shafts. The stock
ground is all filled, and but few cars are furnished for shipping away. The
ore is run to the edge of the bluff on the west, where are the ore pockets and
the stock ground, and at suitable distance below it the tracks of the M. L.
8. & W. R. R. Co. The Wisconsin Central railroad company has ascended te-
the top of the hill with its branch for the Colby, and built a track along on
the foot wall, just south of the shafts, so that the ore will be dumped from the
skips directly into the pocket. It will add greatly to the convenience and
cconomy in handling ore. The ore is run from No. 3 to the pockets, ete.,
west, on 4 gravity incline, similar to that used at the Hematite shaft in the
Lake Superior mine, which is fully described in the report of last year.

The method of mining contemplates taking out all the ore. The main drifts:

are east and west along the walls and at suitable distances throngh the deposit.
Thence the ore is blocked cut—rooms and pillars—each 40 feet. The rooms
are timbered, using the usual sets, which are lagged up against the pillars. To
remove the pillars the rooms are filled up with rock; that is, the surface
material is run down and made to occupy the opened space; after which the
pillars are mined away by taking suceessive stopes on top of them, under the
dirt. This final work of exhausting the levels will proceed from one to the
other working down, and thus the same filling material will sexrve from one to
the other; as each is worked out the refuse dirt will be let down into the
next below, and so on in succession. This plan of extracting the ore is a great
advance on the method of endeavoring to hold the mine up with timbers. It
is economical, expeditions and safe. Of course it requires mining experience,
skill and great care; but it is undoubtedly the cheapest way to mine this
ore. S

The ore is very dry; it is a dry mine, and thus the pillars stand well. The

. ,M_*
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ore is easily mined, requires but little blusting, There is no more pleasant,
comfortable mine to work in in the country than the Colby.

It costs to run the drifts,’ which are 12'x 15" section, $1.50 to $2.50 per
foot. They are made thus large for the timbers. The deposit is so large that
when well opened there are an abundance of places to stope.

The north deposit, though not so large, hus many interesting features.
Meusured on the surface it is 300 feet norsh of the shuth lense, but at the bot-
tom they are now at less than 100 feet apart.

When I was at the miue in August of last year, the ore in the bottom of this
open cut mine was exbausted ; things looked a little blue. A dyke of “soap rock’’
had taken the place of the ore, and everywhere was rock. The dyke dipped
to the souih across the formation and thus cut off the ore. The indications
favored the supposition that the ore would be found again in the foot wall,
that the dyke h .d carried the ore south. The subsequent work has proved the
correctness of this theory. The north mine is now all underground, away
south of the open cut, and is coustantly approaching the south deposit..
Probably 1t will extend beneath it finally, or rather I incline to the supposition
that the two will ultimately constitute one and the same deposit. At least that
there will be no separation other than, may he, the chiorite, which is just now
found on the north side of the ore in the south deposit. The ore in the north
deposit varies somewhat from that in the soush ; it is harler, more banded, less
homogeneous than the other. There are to b2 seen in the stopss in places
bunches or wide seams of ferruginous schist that look in seciion like the ore;
it is not easy to tell this rock from the ore without close mspection.

The dike on the north side really wmakes the foot wall in this deposit. It
lies pretty flat and they work from it, allowing the overlying burden to fall on
it. Standing on the north side of the open pit and looking south we see this
south ‘wall constantly crushing down. As the ore is removed it is made to
settle down on the dike. 'The undergronnd opening made in the north
deposit is 400 feet long and 80 feet wide. It isrcached by two shafts, oneon the
novth side inclining dowuward to the south, following down on the face of the
dike, and the other away over to the south, near the office, in what was thought,
when it was sunk, to be the foot wall of the ore. But now the bottom of this
shaft is near the dike, and the ore is away south of it. It is an easy mine to
work ; not much timbering is required ; they worked south and let the roof
crush in the dike.

All the surface appointments are simple. The machinery is such as is ade-
quate to this work, but nothing superfluous. The mine is held on a limited
leage, from the owners, by Pickaads, Mather & Co., Cleveland, and the eutire
direction of the work is under Mr. Jos. Sellwood, of Ishpewiug, who has a {ulb
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corps of competent assistants, prominent among whom is Capt. Harry Roberts
who is full of enthusiasm for the Colby. The company’s lease rans until Nov ’
1888, ’

The estate consists of two quarter sections—320 acres—in sections 16 and 15
47, 46. The mine is, mainly, in section 16, though the extreme cast end is ir;
15.

At & quarter of a wile further east the company has sunk a shaft, recently
100 feet deep on the qnartzite foot wall and have a deposit of clean ore in th;
bottom 70 feet wide, and they have drifted east and west in it 150 feet.

Au engine house has beeu built and is supplied with new wachinery adequate
to operate the mine. It does not seem likely that work here will be pushed
greatly, since it will be difficult to ship the ore.

The situation at the Colby mine is & remarkably pleasant one. The location

within the limits of the rapidly growing village of Bessemer, the scat of the
new couuty of Gogebie, and is at an elevation of about 200 fees above the rail-
road. At the depot from the mine an extensive prospect is spread out to the north
in the direction of Lake Superior, which is varied and beautiful. There were
shipped from the mine in 1885, 84,312 tons of ore. In 1886, 257,433 tons;
total, 841,745 tons. , ’

The.ore averages about 62% in iron and .0409¢ in phosphorus; like all the
Gogebic ores it is low in silica, some of it especially, along the walls, is black
manganese ore.

THE PALMS IRON MINING COMPANY

holds on a lease from the Palms estate the N. W. 4 of Seec. 14, east of. the
Colby. The Palms is a well arranged mine, so far as the surface plans dfgter-
mine the matter, The ground is elevated, one of the highest locations in the
range, and the shafts are in line, sunk on the foot wall,

A new railroad track has just been laid along the foot wall side of the shafts
convenient for the pockets for receiving and transferring the ore directly from’
the skips. Away down the slope of the hill to the porth is the track earlier
]qcated, where is an ore dock 300 feet long, and ore pockets, the latter 40 feet
hxgh. A tram track 700 feet long extends from the east part of the mine to
this ore dock; but now that the railroad company (M. L. 8. & W.) has
built along close to the shafts, it is not likely that the one down under the hill
to the north will be greatly used.

The shafts are well distributed, but thus far they do not seem to have pen-
etrated any large body of ore. They are mainly in a mixed ore formation
More or less rock is found in connection with the ore. This is true of all th<;
shafts, but none of them is very deep yet, and judging from the experience
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recently acquired at the Anvil, which is the next mine on the east, befter re-
sults are likely to be obtained at a greater depth.

No. 4 shatt is 700 feet east of the west line, and is 50 feet deep, all the way
in ore. They struck ore in a test pit 22 feet west of the shaft, and drifted
south in it to the quartzite. It is very good ore, and is thus a promising

-opening.

No. 3 is 800 feet east of it, and 8 feet deep. After passing through 17 feet
of surface, the shaft came into ore in which it still continues, but it is not
very wide. Possibly it will open out deeper down.

No. 1 is 300 feet east of No. 3, and is 130 feet deep; 18 feet of surface,
thence on, ore until within 10 feet of bottom, when the rock appears in such

.quantity as to render the ore valueless.

A cross-cut was driven 78 feet north at the depth of 100 feet, which cut 12
foet mixed ore, 1¢ feet good ore, then nine feet mixed, six feet good, and so on
alternating to the end of the drift In this shaft they have also drifted east
80 feet, 60 feet of which is pretty good ore. The last 20 feet mainly rock.
West of the shaft for 50 feet the drift is through ore, but ends iu rock.

No. 2 shaft is 118 feet deep, and is 200 feet east of No. 1. The 100-foot
level has been driven west 110 feet, one-fourth of which distance is in rock,
‘thence 30 feet is in ore; the remainder of the distance is in mixed ore and
rock. The 50-foot level has been driven east 25 feet, all the way in ore, but
they have not tested its width.

There is a commodious engine house, holding two drums, each 4’ diameter,
for Nos. 1 and 2 shafts, Mariette make, two boilers, etc. The other shafts have
smaller, separate hoists. There is room in the engine house for two more
‘drums, which will soon be sapplied, of a larger pattern than the others. The
force of men employed consists of about 75. The company hags a fine boavd-
ing house, and other essential buildings, including office, dwellings, ete.

The royalty on the ore which the company agrees to pay is 75 cents per ton.

Among the officers are F. Rockhauser, President, Milwaukee, Wisconsin;
‘General Manager, John A. Hayward, Bessemer, Michigan; John Hoskins,

Mining Captain, Bessemer, Michigan.
THE ANVIL IRON MINING CO.

holds the quarter section nexteast of the Palms—the N. E. % of Sec. 14. From
‘the shafts the ground descends steeply to the north to the railroad, and also on
the east side begins its descent in the direction of the Black river, which lies
200 teet below the surface at the mine.
The Anvil is a new mine; as to that matter all the mines in the Gogebic may
be called new, but the Anvil is a newer development than some others. It has
20
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come into prominerce quite recently through the discovery that the main ore:
body is of very large proportions, a matter that has just been ascertained. So-
that now it is quite certain that the Anvil, for a time at least, is to be a large.

producer,

The parties who control the property now came into possession of it last
November, and it is since then that most of the mining work has been done ;.
certainly all that which has led to the late fortunate discovery of ore.

The mine is not yet equipped with machinery except to a very limited degree ;.

a few cheap buildings, small engines, twenty-inch drums, with hemp ropes, con--

stitute the outfit. But it is not to be supposed that this state of things will
long continue. Steps have been taken to provide all that is requisite to pursue
extensive operations,

The railroad company—M., T.. 8. & W.—is prolonging the Palms branch east
to create a like convenience at the Anvil.

There seems to have been considerable desultory exploring work done on the-
property, which did not avail much, and I shall confine my description to those:
sinkings only which will be used as shafts.

No. 1 is 360 feet east of the west line, and 50 feet south from the east and
west § line and 175 feet deep. It opens into the ore, which gives the mine its:
chief value. It is in this shaft that the main attraction lies, the bagsis of the
great good fortune that has come to the handsof the owners.

The results in this shaft are a valuable experience ; they suggest a similar
good forture to others, and stimulate to perseverance and continued effort
where, seemingly, like conditions are found. There are those exploring dili-
gently who, though they have nothing of much value, as yet, are still led by
the hope of a final outcome of good luck, parallel with that reached at the
Anvil.

To particularize in regard to No. 1 shaft, when the ore was first found, it
was but four feet in width, and at 75 feet in depth it proved to be 13 feet wide,.
but when the shaft had reached a depth of 175 feet, a cross-cut to the north
was again started and pursued for a length of 180 feet, 161 feet of which dis-
tance is in ore. I examined this drift, somewhat hastily, and did not discover
anything but ore. Some of it is clean fine ore, especially in the part adjacent

to the foot wall, but there are other portions, towards the north, in the north
half or the drift, where the ore is mixed with sand. Still, the whole drift for
the length of 161 feet seems to be all ore; agsuredly a wide body of it. The
rock is at the north end of the drift, 19 feet of mixed rock and ore.

Samples of the ore for an average of the first 45 feet from the shaft, gave an
analysis 64.809¢ metallic iron. The succeeding 35 feet of length gave 62.2094.
The following portion of drift for 45 feet, 61.8095. Average for 130 feet of
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the drift was 61.80%¢ in iron, .028 in phosphorus. T.he final 33 f.eet of tge
ore averaged 56 9¢ iniron, .031% phosphorus. These figures were given me by
Mr. Scott. N

At a point 80 feet from the foot wall a drift has been madé in the ore wesf:,
55 feet long. It is all in good ore. A winze is ginking at the end of th%i
dritt, with the view of securing circulation of air in the level below when 1

3
ghall be opened. { '

A drift has been opened east along the foot wail 130 feet, all in ore. t’Iﬁ.‘hz
end is under the air shaft, which is 120 feet deep. When sunk to the in 1;
will insure circulation to the east part of the rfmr'le. West, on t'he foo lzv? ;
have gone 80 feet, also, all in ore; are still drifting. The ope'nmg wor t:}a}.
been limited to the power of the machinery. The new machinery .for 121;
shaft, and for No. 2, with compressor, two 3-foot Merritt drums, engine -

b ) ) -
horse power, and two steel boilers, 80-horse power each. There is one 45

i | i ist, 3 Camerom pumps,
horse power boiler on hand now, one 36" Rochester hoist,

No. 7. . ' |
No 2 shaft is 560 feet east of No. 1, and is on the hanging wall side of the
i q i ked in now.
ore. It is 110 feet deep, but is not wor o
No. 3 is 840 feet east of No. 2, and is 160 feet deep, all in ore, except the 10

fect of soil first penetrated. It is sank on the quartzite, having been com-

menced early in the winter. .
At the bottom there is a drift east 163 feet, all the way in ore. At 30 feet

from the shaft the ore proves to be 15 feet wide, and gat 70 feet 17 feet In

width.

'he company emplo about 50 men.
e pany lpl ys bout : . |
age until the new machinery 18 ready, and the track 1s built along the
o

A larger force cannot be used to

advant

foot wall. ‘ . .
There is & little ore in stock, taken from the openings, mainly in No. 1,

which will be sent down the hill to the north on the ore tract, otc. N
South of the mine is a level table land, on which the company designs to lay

ont a location for miners’ hiouses, ete.
Some provision must be made for water.

the mine affords but little. . ' _
lt’i[‘he officers are G. B. Tarbell, President, Milwaukee; F. H. Smith, Secre

tary, Milwankee; W. B. Scott, General Manager; George Greeu, Mining

There iz none on the surface, and

Captain. ) y ‘ o
a’i‘he same gentlemen have lately secured the control of 80 acres joinlng om

the east, to wit: the W. 4 N. W. 1, Section 13, and designate it as
? . 4



156 ANNUAL REPORT OF THE
THE EAST ANVIL.

They are sinking a shaft on the foot wall near the west line, near the corner
between the two forties. It is 55 feet deep in mixed ore and rock. Other par-
ties have explored on this property for a year past. Several shafts have been
sunk, but all of them mnorth of the foot wall, and further down the hill.
Nothing of value was discovered.

The present work is in charge of Capt. John Humble.

THE GOGEBIC MINE

is the next 80 east, the steep side hill that extends to the Black river. On this
property is also the village of Hubbardsville, where is an hotel, postoffice, ete.,
and down at the river a saw mill. There are a good many test pits on the
property, but no ore has been found.

Some parties are exploring in the W. £ 8. E. 1, Sec. 11, which joins the Anvil
on the north, It is called the

NORTH ANVIL,

and lies in the Sunday Lake range west. Whatever it holds of value remains
to be found,

Crossing the main branch of the Black river at the Gogebic, we reach, on
the east side,

“THE WELLS AND MINER OPTION,

so called, being the N. E. { of Sec. 18. The exploring work in this prop-
erty Is mainly in the E. 4 uear the center south of the railroad and by the east
branch of the river. The two branches of the river form a junction near the
N. } post of Sec. 13 and the east branch extends west and northwest to Sunday
Lake, of which it is the outlet.

I noticed chiefly 3 shafts; one about 20 rods from the § line on the north
side: it is 60 feet deep and is not worked in now.

No. 1is the north shaft, 110 ft.deep. It has passed through a variety of rocks
and is now in a quartzitic flag, above which the shaft cut through jasper. Af
a depth of 100 ft. from the surface a cross-cut was driven north 164 ft. throngh
jasper, soap rock and poor ore.

No. 2 is 180 ft. deep, have a drift south, 80 ft. at 110 ft. down. From the
drift 68 ft. from the shaft, drove west 38 ft. and at 25 £t. from shaft drove north
40 ft.  All the rock is broken, partially decomposed, jasper, chlorite, lean ore,
ete.
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They are still working in the north drift in No. 2 shaft, follo.wing'a small
¢leader of ore,”” hoping it will make into a body of ore. The river is about
40 feot below No. 1. I think I would sink deeper and drift north. The two
shaffs in which they are working are provided with machines for hoisting and
pumping. :

Frank D. Koob has charge of the work, aund is assisted by about 30 men.
They have been at work for 12 months, but have met with resnlts scarcely
equal to their efforts and hopes.

Joining this property on the east is

THE RHINELANDER,

being the W. 3 N. W. 1 See. 18, . 47, R. 45. The river.crosses diagonally
through the land, and the company has explored on both sides of the s%ream
where it cuts through the ore formation. ‘The main shaft, the only po'mt .at
which work is now prosecuted, is in the west margin of the river, stariing in
the bank 20 feet above the water. This shaft is near the west line, and near
the center of it. The shaft was sunk 30 feet, and then left, and the work
pushed further north, on the west side of the stream; but as nothing favor-
able was found there, the work has been concentrated since February last,
in the shaft first mentioned. It is now, May 27, 105 feet deep and stil.l
ginking. It is in ore, not first class ore, but good lean ore. I W?Js told
that it gave 579 in iron and .0419g phosphorus, as an average analysxs.' At
85 feet down they started a cross-cut, which is now 17 feet in north, and is all
the way in ore.

I believe the company is incorporated.

David H. Martin resides at the mine and superintends the work,

The next mine east of the latter is

THE MIKADO,

being the BE. § of the N. W. of Sec. 18. ‘
At the time of my visit I thought that the Mikado looked quite encour-

aging. They were working in two shafts, which are lecated about 250 feet
apart, north and south of each other. The railroad runs across the south part
of the property, and the ground from the railroad north has be.en tested pretty
freely at about the center of the land where they are now working.

The shafts are both 85 feet deep, and each is partially in ore. Some pret'ty
good ore is taken from the bottom of each shaft, so that one is justified in
thinking that possibly at greater depth there will be found a good b?dy of
clean ore. All the way down the shafts cut lean ore and jasper, and in the

south shaft some chlorite.
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At the Rhinelander, north of the ore, in the river bank, is an out crop of
diorite, and I think it will also be found in the hanging wall at the Mikado
and others of these mines.

There is a small hoisting plant and pump at the south shaft, and there is a
boarding house, camp, for the men. The work is prosecuted under the direc-
tion of Capt. Harry Letcher.

Jay A. Hubbell, President, Houghton; Mat. Van Orden, Secretary and
Treasurer.

Joining the Mikado ou the east is the

ATWOOD OPTION,

the N. W. £ N. E. {, Sec. 18. In this forty, near the southwest corner, is a
shaft about 30 feet deep, where I found in the material raised in sinking, a
plentiful sprinkling of good ore. As they had no pump they were forced to
stop sinking on account of the water. The ground is a little low and wet.
They were sinking another shaft a few hundred feet northeast of the former,
using windlass and bucket. It was, when I saw it, 40 feet down, and the
south half of it in ore, good brown hematite.

Mr. James Atwood is superintending the work, and, I think, controls mat-
ters pertaining to it.

THE PILGRIM

-estate consists of 120 acres, being the E. } and the S. W. } of the N. H. £ 8. 18.
It is controlled by the same gentlemen who hold the Mikado, and Capt. Letcher
is superintending the work. IHe has tested north and south across the forma-
tion by means of shallow diamond drill borings and finally located a shaft,
which is now rapidly sinking at the point where he judged the best results would
be obtained. The shaft inclines to the north 60°. A small engine house has
been built and holds a 36 ” drum, wire 1ope ete. for the work of sinking. The
shaft is about 65 {t. deep, but no ore of any amount hag been found yet.

THE SPEEDWELL

is across the river east of the Pilgrim—the W. } of the N. W. } Sec 17. Capt.
Letcher is in charge of the work and is boring with a diamond drill. The
indications are favorable but the ore is yet to reward the sinking.

The adjoining 80, which is the complement of the preceding in this quarter
section—to wit, the east half of the N. W. 1 of 17—is called

THE STAR,

where they are also exploring with a diamond drill.
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THE FLORENCE

is the next property—the W. } of the N. E. 1 Sec. 17. The Florence and the

Star have joined their forces and are boring with a diamond drill on the line
‘between the properties,

They sank the sand pipe through 80 ft. of sand, etc. to reach the ledge in
‘which the drill is now working, Capt. Letcher superintends the work.

I saw a drill also boring in the W. 4 of Sec. 16—not far from the depot in
the village of Wakefield. They all find a little ore and good indications.

THE SUNDAY LAKE RANGE

extends through the next line of sections north of the preceding. The chief
amines are in sections 7, 8, 9 and 10, T. 47, R. 45.

The three most easterly ones—Brotherton, Sunday Lake and Iron Chief being
ore producers. None of the others has ore in quantity and purity sufficient to
make it a shipper in a commercial sense.

The most easterly mine in the Gogebic range which is producing ore is

THE IRON CHIEF,

-operated by Moore, Benjamin & Co. The description is the H. § 8. W. Sec.
10, T. 47, R. 45, being £ of a mile east of Sunday Lake. The company reported
having mined and shipped in 1886 9,500 toas of ore which sold at an average
price of $5.50 per ton, which facts indicate favorably for a new development.

The mine workings are reached through two shafts that are but 40 ft. apart,
and the east one of which is only to the 1st level 65 ft. below the surface. No.
9 shaft, the east one, is downright, while No. 1 inclines to the north. It is
located 100 ft. east from the west line of the property and is 170 ft. deep on
the lay. The bottom of the shaft is in ore, 10 ft. wide and they have drifted
.east 100 ft. in it. No cross-cutting has been done in the bottom but in the 1st
level is & drift north 141 ft. and one south 90 ft., neither of them in ore. It is
contemplated to procure heavier machinery for No. 1 shaft.

H. M. Benjamin, Prest., Milwankee; Rid’d A. Parker, Gen’l Manager, Hur-
ley, Wis.; D. McVichie, Supt., Wakefield, Mich.

SUNDAY LAKE MINE

lies upon the side hill northeast from Sunday lake, being the W. § of the S.
W. %, Sec. 10, and is one of the early and well known mines of the range. The
mine has two working shafts, the west one of which is but 80 feet east of the
west line of the land of the company. It is 150 feet deep and has been, since
reaching the ledge, all the way in ore. At the bottom the ore east is about 10
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feot wide, and so continues west of the shaft for a distance of 30 feet, thence
west for 50 feet, to the line, it is 40 feet in width; but it is not clean ore, very
much of it, especially on the north side of the deposit, is rock or ore in which
thers is so great a proportion of sand rock boulders as to render the ore of not
much practical value. East, the shafts are connected 187 feet apart, and they
were making at the bottom when I was last down in the mine a secure timber
drift between the shafts,

No. 2 is 200 feet deep, and the ore extends east 100 feet. It is 18 feet in
width, and is cleaner thau the ore in No. 1 shaft. The shaft is downright,
having started in the hanging wall, but has cat through the overlying rock
and the ore, and is now in the foot.

The ore has been run from the shafts out on elevated tracks to the stock
pile at the foot of the hill, where is the railroad track; but they are now build-
ing a track along on the foot wall side of the shafts, so that the matter of sur-
face tramming of the ore will bs saved in future. The company has a small

stock pile of very nice ore.

The engine house situated south of the shafts is supplied with two drums.

each four feet diameter,

This is also one of the mines operated by Moore, Benjamin & Co., and has-

the sume officers as those given in the preceding page for the Iron Chief.

THE BROTHERTON MINING CO.

holds the north half of the S. E. }, Sec. 9, lying next west of the Sunday Lake
mine. As the rectangle lies the long way east and west, the company possesses
a full half mile in length of the ore formation. The lake takes a portion of

the land in the sonthwest corner. Until recently the east end of the mine has.

not been much worked, but now they are concentrating the work 1n Nos. 2 and
3 shafts, the latter of which is the most easterly, being 180 feet west of the
east line. It is 100 feet deep, and they have drifted east 170 feet in first level,
and west 100 feet. They will open into the Sunday Lake mine and stope back
the ore, which is 15 feet wide to the shaft. Iu the second level they have
driven east 100 feet, but none west, Previous to February last this shaft was
only a test pit. They find the indications so good that the hope is entertained
that the shaft will prove a good producer of ore. They have not cross-cutted
much as yet. The staft is in high ground at least 50 feet above No. 2, which
is in the swamp, or what was originally Cedar swamp. The daily product is
now, May 25, about 60 tons.

No. 2 is, us above stated, in low groand 500 feet west of No. 3, and is 100
feet in depth. It is sunk in rock, in what is supposed to bs a sepuration be--

- p—
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tween the two branches into which the ore body at No. 1 divides in going east,

Work in this shaft, as well as in No. 1, was seriously impeded in the spring
when the snow melted, by reason of the pits being flooded with water.

At the time of my recent visit to the mine they were erecting the frame for
a shaft house at No. 2, and an elevated tram road 100 feet long from the shaft
south to the railroad where will also be an ore pocket.

In this shaft are two cross-cuts, one 25 feet north and the other south 12
feet. The ore ““makes’’ north in the south deposit and south in the north
one, 8o that they may come together, in which case Capt. Bowden, a former
copper miner, entertains the opinion that at the union will be found a large
deposit of ore.

The ore obtained at the Brotherton has been mined, chiefly, in No. 1 shaft,
500 feet west of No. 2, with which it is connected by drift in the first level.
The workings also reach west, 300 feet from the shaft, making the total length
underground in the first level 800 feet. The ore was of variable width, reach-
ing a maximum of 40 feet. The shaft is sunk to the second level. I did not
go underground in No. 1 shaft, but inferred from what was told me that the
mine did not have a hopeful look in the bottom of this shaft. There were
about 14,000 tons of excellent ore in stock, and it was stated that the product
for the season would reach 50,000 tons.

No. 1 and 2 shafts are operated by the machinery in the main engine house,
congisting of boiler, two Merritt drums, each five feet diameter. No. 3 has a
separate plant near the shaft.

There were shipped from the mine in 1886, 8,880 tons of ore.

Jos. Sellwood, General Manager, Bessemer, Mich.; Richard Bowden, Supt.

THE CROWN POINT MINING CO,

holds the 8. W. 1 of Sec. 9, all of which, except a narrow strip along the north
side, i covered by Sunday Lake.

The company has been exploring here about 14 months and has now 18 men
and at the time of my visit was getting in a new boiler to secure an increased
amount of steam for pumps, etc. The main shaft is 30 rods east of the west
line, near the margin of the lake, and is 140 ft. deep. At 64 ft. down is a cross-
cut 34 ft. and at 110 ft. from surface is another drift north 28 ft. They found
seams of ore and jasper; not enough ore to mine. Intend to sink deeper and
cross-cut more. :

The work is in charge of Thomas Cavender, who resides on the land.

THE CHICAGO MINING CO.

is exploring on the E. 4 8. E. L. Sec. 8; joining the Crown Point on the west.
21
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Considerable work has been done. The company has a shaft 300 ft. from the
line 87 ft. deep, vertical, and has a small deposit of good ore. There are about
90 tons in stock, merchantable ore. There are other shafts and pits, but none
showing ore. Joseph Lee, Supt. Work 12 men, have suitable plant of machin-

ery.
THE HOUGHTON,

formerly the Jumbo, is the W. } S. E. 1, Sec. 8; has sunk several shafts, but
found no ore; the onein which they were working when Tinspected the location
is 96 ft. deep. They were cutting through jasper with seams of good ore. Near
the shaft is a hoisting plant, boiler, etc. The other shafts were in rock—one in
quartzite. Capt. John Cruse superintends the work.

THE ALPHA MINING CO.

holds the S. W. 4 of the N. E. # and the N. W. 1, Sec. 9.

The work is under the direction of John Sparling. He issinking No. 1 shaft
994 tt. north of the south line and 100 ft. east of west line and is down 135 tt.
And 400 ft. further east is No. 2 shaft, 60 ft. deep. They found some ore with
the jasper cut in the shafts, which they pick and save. ‘

No. 2 contains the most ore as it was found right under the sand, not quite
clean but pretty good. When greater depth is attained they will cross-cut.

Frank V. Holston, Prest., Ashland.

THE IRONSIDES.

ig the B. £ S. W.1, Sec. 8. Joins the Houghton on the west. The main shaft
js 200 ft. south of the north line and is 105 ft. deep in mixed ore and rock.

At 100 £t. down is a drift south 48 ft., also in jasper and mixed ore. They
have no body of clean ore. There is another shatt 70 ft. deep.

N. M. Stowell, Prest., Milwaukee; Ralph Wilcox, Supt., Wakefield, Mich.

THE NORWAY MINING CO.

holds the W. 4 of the 8. W. } of Sec. 8—next west from the Ironsides. The
Co. is sinking in a shaft that is 80 ft. deep in mixed ore and rock. Good indi-

cations; looks as if ore would be found.
West of the Norway, in the E. & S. E. 4 Sec. 7, is

THE IRON PRINCE,

which is one of the most prominent locations in this portion of the Sunday
Lake range. But with this, as with the others, the orein quantity sufficient to
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mine is yet to be discovered. Work began here on the 2d of January lastand
has been continuously prosecuted since. Omitting any mention of the earlier
pits, I found one shaft 72 ft. deep and in it a cross-cut north 28 ft., through
mixed ore and rock. Also at 60 ft. down they have drifted east 26 ft. on top
of a lense of ore. Same mixed stuff as found in cross-cut. They will sink 50
ft. more and again crosz-cut, ete.

J. M. Stowell, Prest., Ralph Wilcox, Supt.

But it is useless to multiply descriptions. These new explorations nearly all
show pretty good indications, but none of them shows any considerable body of
ore. No doubt it is a little discouraging, as most of them anticipated better
results ere this.

Eust from Sunday Lake for a distance of 16 miles, all the way to lake
Gogebic, is almost a continuous line of exploring camps. On nearly every sec-
tion, every 80 in towns 47, R. 43, and 47, 42, in the line of the ore formation is
a mining location.

Among those which I visited are

THE HOLYOKE,

in the S. § S. W. 1 Sec. 18, 47, 42.

Messrs. Wright and Wakefield, in the N. E. 4 Sec. 20 and the N. W. Seec.
21, near Gogebic Lake. 'They have a number of men working and have several
pits down in the ledge. The same parties have also the

THE IRON AGE MINING CO.

and are working in the N. & N. E. 1, Sec. 24, 47, 43.

THE DICKIE,
E.$ N. E. £, Sec. 47, 42.
THE CHICAGO,
W. 3 K. 4, Sec. 28, 47, 43,
AT CHANNINGS,

in the N. K. }, Sec. 23, 47, 43, is a large camp, that hag several good buildings,
etc., and the men are busy digging in search of ore.

But is unnecessary to mention them all. They have a good deal of faith as
yet, bat to keep it up some one must find ore after a while, or they will become
discouraged. The formation is not unfavorable for the occurrence of ore.

By far the best explorations are north of Marinesco, in the vicinity of
the east branch of the Presque Isle river. These are the Jorier, LA Rug,
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PRrESQUE ISLE, ARTHUR, LOGAN, Horaxp and TaNcorLN. The locality is
known as the
TOBIN RANGE,

through the fact that Capt. James Tobin, a well known explorer, has conducted
soveral of the above mentioned explorations. He has also, recently, in expecta-
tion of the final success of the exploratory work, platted a “town site,”” to be

known as TOBIN.

THE JOLIET
isin the N. 4 N. E. 1, Sec. 22, and the
LA RUE
is in the W. 3 N. W. } of the same section.

THE PRESQUE ISLE

is in the 8. ¥ N. E. }, Sec. 21, T. 47, R. 43,and is rated as one of the most
valuable properties in the Tobin Range. Just now it is eclipsed by the explo-
rations on the opposite side of the river, to wit: at

THE HOLLAND,

and others. The Holland is in the N. § S. E. 1, Sec. 20, T. 47, R, 43, where
is a shaft 91 feet deep, which has cut through banded red slate very much
contorted. They found in the shaft, at 80 feet down, some clean ore, very
nice ore, which analyzed 6324 in iron, and .0299¢ phosphorus, Thisore “cut
out,”’ and the shaft is now in mixed rock and ore. The ore is black, soft
hematite.

THE ARTHUR

is in the same section, west of the Holland, where good ore is also to be seen.
1t differs from the other, however, being a slate ore, not hard, but firm in
texture. It is found at only 11 feet from the surface. Just how much of it

may exist is not determined.

THE LOGAN

joing the Arthur on the west, alsoin See. 20. I found them sinking in a shaft
which was 40 feet deep. It is 14 feet to the ledge, after reaching which the
shaft cut through rock with indications of ore. 1 saw some large pieces of
first-class hard ore, found in the bottom of the ghaft. The shaft is now in
mixed ore and rock, gray siliceous flag and jasper.

COMMISSIONER OF MINERAL STATISTICS, 165
THE APPLETON

i8 the name given to an exploration southeast of Marinesco, in what is called
the Maguetic Range, in township 46 N., R. 42 W. There are strong magnet-
ic attractions, and specimens of good magnetic ore found in this locality.
Considerable exploring has been doune by different parties during the past
two years. Mr. J. Lowenthal and others of Appleton, Wis., are operating
now on the N. W. 1 N. W. 1, Sec. 13, and S. W. L of the S. W. % of Sec.
12. Mr. F. A, Wright is boring with .a diamond drill for these gentlemen
and seems to be approaching good results. At the time of my visit, about the
first of June, he had a core of seven feet of ore, first-class magnetic ore.
Heretofore the deposits have all appsared to be too small to be of value.

THE REPUBLIC REDUCTION COMPANY

ig the title to an enterprise at Republic, controlled by Peter Gottstein and 8.
D. North, of Hancock, Michigan. The plan is to extra:t by crushing and
washing, the ore contained in the waste rock of the Republic mine.

They have a suitable building and steam power. They are experimenting
pow with a Sturtevant mill, No. 12, 1,200 revolutions per minute. They are
asing No. 12 wire mash, and finishing on No.30. They run through 38 tons
of rock in 7 hours, and get 559 of ore from the rock; that is, they waste
45%. There is practically an inexhaustible supply of the rock. No doubt

the concern will ultimately be successful. The ore is Bessemer, and is, when

reduced, in proper condition for a “ fix.”
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DESCRIPTION OF BLAST FURNACES.

SPRING LAKE IRON CO.

owns and operates a furnace at Spring Lake, in Muskegon Co., Mich. The
farnace is in many respects extremely favorably situated for economical work,
and the record of the furnace since it first went into blast has been exceptionally
good.

The furnace is placed near the dock, so that the ore is unloaded directly
from the vessels into ths stock honsa. Other material is loaded and unloaded
into and from vessels with the greatest facility. Railroad advantages are all
that can be desired. The furnace stack is 46 feet in height; diameter of bosh
10" 87,

The wood used for charcoal is 759 hard and 259¢ soft wood, The bushel is
2,748 cubic inches, and weighs, when saitably dry, 20 pounds. Use Kelly
Island limestone. The ores used in pastyear were Lake Aungeline mine, 10,000
tons; Ludington non-Bessemer, 10,000 tons, also Great Western and the Cleve-
land mine, No. 1, hard ore; used of the hard ore 2524.

The ores used in 1885 were 259§ and 509, respectively, of Liake Superior
mine No. 1 specnlar and hematite, and 2569 of Milwaukee mine ore. The
following table shows the comparative record of the two years’ work:

Record of Fruitport Furnace. 1885. 1886.
Bushels of charcoal Used . oo e mios oo o ceeac oo e anan 1,444,675 1,610,850
Gross tonsof ore USed ... ..o oo e e emaem e 28,684 29,551
Gross tons of limestone used. ... oo i e e e 386 431
Number of tons of pig-iron made. ... .. i e 17,217 17,076
PARTICULARS.
Number 0f CRATZES PUN._ . ooee o eemeemememeee e e mme e emmmmeem aem e 57,787 64,434
Number of bushels per ton of iron made 84 90
Per cent of yield of ore in the furnace. ... o i 60 60
Number of pounds of limestone used per ton of IroN.eeee oo ccvecaceeaas 50 5414
Number of Qays UL o n oo on o e e et e e s 321 324

Average daily Product - .o o e e et e caeeee e ceec e caan 53.63 54.85
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The temperature of the blast was made less in the past year than heretofore,
being reduced to about 800° Fahrenheit.

The company contemplates building a second stack. It has also lately leased
the Bangor furvace and will run it in 1887.

J. C Ford, Supt.; Robert Lomeraux, founder.

THE ELK RAPIDS IRON COMPANY,

It would be difficult to Jocate a furnace more favorably with respect to
obtaining wood for charcoal, and for shipping by water. The height of the
stack is 47 feet, and diameter of bosh 1134 feet. In 1885 the furnace made, on
the average for the year, 304 days, 53 tons of iron per day, using 93 bushels of
charcoal per ton. The following table shows the results for the year 1886,
just closed :

Total No. of tons of pig ironmade. . _______________ ... ___________. 17,434 900,
Total No of tons of ove used.._____ . ... 29,801 5%,8%.
Per cent of yield of ore in the furnace, i. e., No. of lbs. of iron to each

100 Ibs of ore msed _. ... 58.70
Total No. of tons of limestone used ... .. ____ . . _ . oco_.._... 925 540
Total No. of bushels of charcoal used_ ... _ o\ 1,715,905
Average No. of bushels of charcoal to ton of iron made __.__..__.___...__ 98.42
Total No. of days that the furnace wasin blast ... __.._._..___..___._____ 309
Average number of tons of of pig iron made perdayrun_... ... . _____ 56945,
Market value of pigironmade. ... _._____________________...._......_._ $338,728.67

The ores used were Cleveland and Barnum mines hard specular, Cleveland
hematite, Jackson south side, Detroit, Great Western.
Edwin S. Noble, Secretary, Elk Rupids, Michigan.

MARTEL FURNACE COMPANY.

The Martel furnace is situated at St. Ignace, in the Upper Peninsula, on the
Straits of Mackinac. It was built in 1881, on the completion of the railroad
from St. Ignace to Marquette, but after being in blast for a brief time, it was
closed down, and has since been idle, until the past year, when it was put into.
blast, and has been run 139 days. Height of stack, 53 feet; diameter of
bosh, 104 feet.

No. of bushels of charcoal per ton of fron...._..._______._____. 84
No. of days run ..o ... 139
Total No. of tons of pig iron wmade. ... ________.__._..______.. 7,666
Yield of ore in furnace ..o ... _________._._. 6094

Ores used, Lake Superior Iron Company’s ‘“A’’ shaft, Champion mine
suffolk ore, Wetmore mine ore, and Milwaukee mine ore.
W. B. Vance, Secretary,

P
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THE PIONEER FURNACE

at Negaunee, No. 2 stack, has been run as usual, but they were necessitated to
stop for some time, 80 that a less amount of iron was made as a whole than
usual. Product for 1886, 11,079 tons. The Pioneer has been run for 80

years.
Alex. Maitland, General Manager, Negauunee, Michigan.

THE GAYLORD IRON CO.

operates a furnace at the foot of Iron street in Detroit. The height of stack
from bottom stories to cover of bell and hopper is 44 ft.

Diameter of bosh is 9§ ft.
The farnace made in 1885 4,803 tons of iron, using 99% bushels of chargoal

to the ton of iron. Charcoal weighs 20 lbs to the bushel. In 1836 the farnace
made 8,903 tons of pig iron.

No of days furnace was in blast in 1886, 356 days.

No. of bushels charcoal used, 753,000,

No. tons of iron ore smelted, 13,225.

No. of bushels charcoal used per ton of iron made, 843,

All Lake Superior ores, yield of ore in the furnace, i. e., No. lbs. of iron:
made from each 100 lbs. of ore, 6127.

N. Woods, clerk, ete., Gaylord Iron Co., Datroit.

THE JACKSON IRON CO.

has operated nne stack at Fayette, Delta Co., L. 8., Mich., in which were
made during the year 1886 10,581} tons of pig iron.

No. bushels of charcoal used, 1,122, 840,

No. bushels of charcoal used per ton of iron made, 1154,

Total No. of tons of limestone used was, 871.

Per cent. of yield of ore in furnace, 61.6%g.

Average market value of the iron in Cleveland, 317.59 per ton.

Height of stack 59 ft., diameter of bosh 95 ft. Ore used was Jackson mine:

ore, hard and soft. The wood for charcoal was 5097 soft wood.
H. S. Merry, Supt., Fayette, Mich.

EUREKA IRON AND STEEL WORKS

manufacture at Wyandotte, Mich.
The farnace is 56 ft. high with 11 ft. diameter of bosh.
The Co. made during 1886, of pig iron, L1,663% gross tons.
No. of days the furnace was in blast, 241.
No. of bushels charcoal consumed, 1,124,000,
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No. of bushels charcoal consumed to the ton of iron made, 984

Average yield of ore in furnace, 609;.

Iron sold from $19 to $24 per ton.

A great variety of ore was used, consisting of Michigamme, Barnom and
Cleveland mine hard ores, Salishury, Chapin, Norway, Detroit, Gt. Western
hematites.

J. G. Van Alstyne, Agt.

DETROIT IRON FURNACE CO.

has a furnzce in operation at Hamtramek Detroit, which is 503 ft. high, with
104 fr. diameter of besh.

Ne. of days run in 1886, 181.

No. of tons of pig iron made, 7,641.

No. busbels charcoal used per ton of iron made, 95.

Yield of ore in furnace, L. S. ores, 59 6-79;.

Seven tuyeres each 3 in diameter.

Top at charging line 7 ft. diameter.

Closed top, Lee Burt’s patent charging apparatus.

Hearth water jacketed.

Capavity of farnace 50 to 55 tons per day, according to richness of ore used.
The No. of bushels charcoal used per ton of iron also varies from 85 to 93,
according to the quality of the iron made, i. e., it requires more charceal to
make No. 1 and 2 iron than it does to make Nos. 3, 4, 5, etc.  The Co. was
organized in 1879, James McMillan, Prest.; Hugh McMillan, Troas, and V.
P.; B. C. Wetmore, Sec., and Lee Burt Manager,

THE ANTRIM IRON CO.

has a furnace located at Mancelona, Mich., being near the northern end of the
lower peninsula, in a fine hardwood region. The furnace was operated during
the past year—1886—198 days.

No. of touns of pig iron made, 9,414,

No. of tons of pig iron made par day, 471.

No. of bushels of charcoal used per ton of iron made, 864.

Average percentage of furnace yield of the ore used, 59 1-79.

Kind of ore used, Cleveland, Lake Superior mine, Jackson mine, Detroit
amine, Wiuthrop and Iron ClLiff Co.’s ore.

Pig iron sold at an average price of $17.50 per ton.

E. Fitzgerald, manager.

Since writing the foregoing I have been furnished by the agent with the fol-
dowing which I regard as valuable:
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The furnace at Manceloua has been from the time it passed under the pres-
ent management, extremely successful. Its record during the past year will
compare favorably with any charcoal furnace in the country.

The stack is 48 feet high, and the diameter of the bosh is 8 feet 6 inches—
not by any means a large furnace. As stated below, the limestone for fluxing
wag from Petoskey.

The following is a statement of the working of the Antrim furnace for the

year ending June lst, 1887:

DIAYS TUTE . o e o eae o oa e e e mmm Mo s memeaeeaeaes 340
Bushels of charcoal USed . ..o .. .o ie i ammeem i e 1,312,680
TTONS OF OF€ WS - - - eee e ccm e cemm e - wwmm e mmmecmm e e mamecmmsmmm o m o mmm e caom o ocan 27,064
Tons of Hmestone T8eA . - - o aia o ccacseccmasescimeemmememmoas mmcemaomoaan 1,122
FUrnace Charges PUIL. . oo oeceeoreccaamreoammaaneomam cmcmes mmm = mecscossmmmmoncosonoaaas 43,171

585

Blank Charges TUI o o .ee o ce oo o cesmammmme s e ammemeeeeoeees e eeenn
Tons of Pig Irom MAAE . oo oo oo e e e i o 16.152
Bushels of charcoal per ton of Irom. . . e e
Pounds of limestone per tom of 10T . o ..o o e
Pounds of ore smelted per t0n Of ITON . . cuaescme oo c oo e
Pounds of ore smelted per bushel of coal. .. .o
Average number of gross tons of pig iron made per day
Per cent of yield 0f OTe . . oo e o e ctieee e

Per cent of hematite 0re USed . - cooa e ooee oo oot cecmdem o e m e omae
Per cent of sSpecular 0re USed .o oo e et
Average blast PreSSUIe . oo o i ceuue mmteomarcwomimaomaomc amenmm e amieamseee—emeeeeeeaae
Average blast teIPeratlire. . ..o e e e
AVerageo SteaAIN ProSSUIE oo oo amermnmmeemm e memmmmm = amm e —m e mmm e mmmem oo mas
Average revolutions per minute of blowing engine ... .o iiuo it e

The oven is on the Player plan, having 27 U pipes, each 12 feet high, fur-
nishing 950 degrees temperature of blast. The engine used is a Weimer;
16x30 steam cylinder, and 30x48 wind cylinder.

The ore used were Lake Superior Iron Co.’s Specular, Lake Superior Old
Mine Hematite, Oleveland Iron Co’s Fine Scotch, Winthrop Hematite Co.’s
Mitchell. Petoskey limestone was used, and the wood used for coaling was of
excellent quality—principally maple, beech and elm.

The largest day’s run by this furnace was fifty-six tons.

The furnace is advantageously situatel on a small inland lake and on the
line of the Grand Rapids & Indiana railroad. The ores are received direct from
the mines by rail, and are dumped into the stock house from an elevated track.
The freight of the ore from the mines laid down in the stock house is $1.60-
per ton. Freight to Chicago on the iron $2.25 per ton. The wood costs from
$1.25 to $1.85 per cord. Wages paid, $1.25 to $2.00 per day.

These figures and statistics were taken direct from the books of the company.
Since the company took possession of the property, March 15th, 1886, the
machinery hag all been thoroughly overhauled, the stack relined, the oven
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repaired and an additional one built. Besides all this, a 75-barrel lime kiln
has bsen built and 33 charcoal kilns erected—making altogether 43 kilns (of
50 cords capacity) for the manufacture of coal. They have increased their
gtock room for ore to double its former size, relaid and repaired all tracks,
trestles and tramways, built an addition to their store 28x60 fest in size, and
a large and substantial.barn for stabling their own horses. They are building
a new brick engine and boiler room, 40x80 feet in size, and are now making
preparations for the erection of a duplicate stack and a new iron elevator
ghaft, In fact, it is extremely difficult to say just when or where the com-
pany will leave off remodeling, rebuilding and making additions and im-
provements.

The indications are that the present stack will not be blown out for six or
eight months to come.

The credit is due to Messrs. Fitzgerald, the agent, and to James Mackey, the
founder; the latter is a practical furnaceman having acquired his knowledge by
working in every department of labor connected with a furnace.

Every one familiar with furnace work knows how much of the success
depends on the founder.

BANGOR FURNACE COMPANY.

The Bangor furnace is sitnated in the pleasant village of Bangor, in Van
Buren county, in a comparatively old and settled portion of the State, still,
there is yet a fair supply of hard wood timber for fuel. 'T'he ore is brought
from Escanaba to St. Joseph by boat, and thence 27 miles by rail, via. the C.
and West Michigan R. R., to the furnace. The originators of the enterprise
deem it a mistake that the furnace was not placed on the lake, so as to save
all railroad cost of the ore. The furnace has been leased to the Spring Lake
Iron Company, which company will operate the furnace the coming year.

No. of days the furnace was in blastin 1886 __ _______._____... 305
Total number of tons of iron made.___. __ . . __ .. _ .. ... 12,941
Furnace yield of ore, 4. e, No. lbs. of iron to 100 lbs, of ore___.__ 6024

They used a mixture, § specular and % hematite. Ores, L. 8. miue specular
and L. 8. hematite, Winthrop, Chapin, Great Western ores. The charcoal
cost on the average six cents per bushel. Height of furnace stack, 51 feet,
use bell and hopper, diameter of bosh, 104 feet.

W. H. Nelson, Superintendent, Bangor, Michigan.

PINE LAKE IRON COMPANY

operates a furnace at Ironton, in Charlevoix county, which has been in blast
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but a portion of the past year, 1tis now idle, and has been for two months
preceding the close of the year. Total number of tons of iron made, 5,070,
R. M. Cherrie, President, Ironton, Michigan.

THE PENINSULAR IRON COMPANY

operates a furnace in Detroit. Height of stack, 42 feet; diameter of bosh,

9% feet,

No. of days that the furnace has been in blast in 1886. ... 220
No of tons of pigjiron made . .. . oo 5,263
No. of bushels of charcoal used per ton of iron made......-.--- 106
Average total in lbs. of bushels of charcoal .. ... .-oocon--- 17

The charcoal was made of beech and maple 509, and 5024 elm,

ash and 0ak . - . oo e e
Average yield of ore in the furnace - ... ooo oo ciooiioaon- 58.68%

Ores used were from the Milwaukee, Rolling Mill and Norrie mines, soft

_ores, and of hard ores from Champion, Barnum, Lake Superior and Michi-

gamine mines.
Solon Burt, Secretary.

THE DEER LAKE IRON COMPANY’S

furnace is located about two miles northwest of Ishpeming, in the Upper
Peninsula. It produced the last year 10,898% tons of pig iron.

One remarkable work done at this furnace during the past year was re-lining
the stack without extinguishing the fires, an operation that was successfully
performed. The furnace was banked up,”” the burden thoroughly covered,
provision made for the escape of the gas, and the men entered the inside of the

_stack and took down the old lining and replaced it with new in as thorough a

manner as could be desired.
Wm. H. Rood, President, Ishpeming, Michigan.

VULCAN FURNACE CO.

was organized in 1882. James McMillan, Prest ; Wm. C. McMillan, Sec.;
Hugh McMillan, Treas.; Lee Burt, Manager. General business office New-
bury & McMillan’s building, Detroit, - Mich. ; manager’s office at the Detroit
Iron Furnace Company’s Works, Detroit, Michigan, manufacturers of charcoal
pig iron for car-wheel and malleable iron. : '

The Vulean furnace is at Newbury, in Luce couaty, in the upper peniunsula,
and is one of the most substantial and best appointed furnaces in the State.
"The local superintendent is Royal A. Jenney, Newbury, Mich.

&
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Height of furnace stack is 53 ft.

Diameter of bosh, 10/, 6”.

Seven tayeres each 8" in diameter.

Diameter of top at charging line, 7/, 8",

Hearth is water jacketed.

Charged with Lee Burt’s patent charging apparatus.
Capacity of furnace is 50 to 55 tons of iron per day.
Average yield of ore in the furnace 5894,

Ores used comprise a suitable mixture of hard and soft ores from the Mar-

quette range mines. The furnace went into blast Sept. 1, 1885, and will be
blown out for 1epairs about April 1, 1887, at which time it will have made a
total output during the blast of upwards of 28,000 gross tons. The delay will
be as brief as possible, when the furnace will again be at work. It is
confidently predicted that the furnace will outdo its former record. Product
for 1886 was 16,360 gross tons of pig iron.

Table showing product of Michigan Blast Furnace for the years given:

Name of Company. 1884. 1885, 1886.
Eureka Iron and Steel Works, Wyandotte. .. .occoooooiieccimecnnnas 6,000 10,904 11,668%.
Gaylord Iron Company, Detroit ... . et 7,200 4,803 8,093
Detroit Iron Furnance Company, Detroit 6,205 13,6192¢ 6,741
* Union Iroﬁ Company, Detroit 8,000 3,303 6,000
Peninsular Iron Company, Detroit - it 7,200 7,439 5,263
Bangor Furnace Company, Bangor ... .o iacnccar e rmeaaeen 6,891 12,941
Elk Rapids Iron Company, Elk Rapids . o amiicacfamocmeeaee 18,0774 17,434%-
Spring Lake Iron Company, Fruitport. .. .cn o eecica et 17,217 17,768
Jackson Iron Company, Fayette. .o oo i ciieccac e 8,456 10,581
Vulcan Iron Company, NeWberry oo ooiemnaan cmacemccmamecc fvmmaaaaas 11,426 17,360
Deer Lake Iron Company, Ishpeming . it meen]emcra e 9,245%¢ 10,898%
Tron Cliff Company, NegaUnee ..o oo o caarae mccesemcmone | cmmmammmmmmn 15,718 11,079
Antrim Iron Company, Mancelona. ... oo canmrmcmnnnn|ccccmrcmmnn|cmmumeanenan 9,414
Pine Lake Iron Company, Ironton .o oo iiiecmaceccccamne | enmeme men | memecece e 5,000
Mortel Furnace COMPANY .- oom o ccucaccnaccmcme cccacn cmmneuwssnmencca]mnaunmmmmnnn |mmm e ——a- 7,666
TTOBAL - o o e e o ecee e e om e e fmeamamm e eemmm e mm s mmm— ———. 125,190 148,952
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COAL MINES.

There is nothing new to record in the coal mining business in this State. It
is an industry that in Michigan is never likely to be of much magnitude.
Nowhere has the coal seam been found to be thick enough to make it easily
mined, and frequently, when it does exist in quantity that it would do to mine,
the overlying rock is too soft and friable to form a roof. Although the only
deposits that have been worked to any profit have been found in Jackson and
Shiawassee counties, still, coal exists to some extent in many of the counties of
the Lower Peninsula. I have seen very fine quality of coal dug in the south-
west part of the State, in Cass, Berrien and Van Buren counties. But so far
as I know, it does not exist in those localities in any appreciable quantity.

Coal has been mined in a small way, and is yet, at Williamston, and at
Grand Ledge, and the coal at the former place is of a superior quality for
Michigan coal, but I am informed that the deposit is wanting in a roof, and
besides that the seam is thin.

No matter if the coal is ever so desirable, if the overlying rock cannot be
made to support the burden, the coal cannot be mined, and this is the trouble
with much of the Michigan coal. It won’t pay to strip it; it is too deep down
for that, and it cannot be roomed out, as the rock and dirt would come.
This seems to be the trouble with the coal deposits in Saginaw Valley. There
is no overlying deposit of rock of sufficient strength to support the dirt as
the coal is removed. The vicinity of the city of Jackson has ever been, and
still continues to be, the best coal mining section in the State. Second to this
is Corunna.

The Corunna coal is harder than that at Jackson. It requires to be blasted,
while at Jackson no powder is used. In addition to the cost of powder, the
Corunna company pay seven cents more per ton for mining than they pay at
Jackson. At Jackson the cost per ton for mining is 30 cents; at Corunna it
is 87 cents. The companies in both places make the entries and turn the
rooms. he miners break the coal, load it and tram it to the shaft.
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There has been more profit in the business in the past year than there was in
1885. Those engaged in mining state that they can sell all they can get out
now. Mr. Kincaid, the agent at Corunna, says he wants men, the trouble he
has mainly is to get good miners and to keep them. The men cannot make
good wages until they get used to working here, and learn to exercise skill in
placing their blasts so that they shall be effective. At first men are almost
certain to make a failure and they get discouraged and quit. The experienced
miners, it is claimed, make good wages. The Corunna company is working 75
men now. The mine is looking well and is in good shape. The vein is 2 to 4
ft. thick, averaging about 3 ft. They are mining about 1,500 tons a month.
Could sell three times the amountif they could getit out. The safety of the work
ig illustrated by the fact that only two serious casualties have occured in ten (10)
years; one man was killed and another had a leg broken. The fatal accident
was due to blasting.

At Jackson the largest producers of coal are R. W. Emerson Co., the JACK-
80N Coal Company. Their old mines, however, are exhausted and they are now
exploring with the drill for more coal.

Besides the Jackson Coal Co. the only other producers are the STAr Coal Co.
and the STANDARD. These are both new companies and are operating shafts
that were opened in 1885,

The old mines, Woodville, Slope, Porter, Euareka, etc., are worked out and
abandoned and really at the present writing, February, 1887, there are but the
two shafts in operation, the Star and the Standard.

The Star company’s mine is looking first-rate. The shaft is 50 ft. deep, but
the coal lies much deeper in places, owing to the surface rise of the ground., The
coal is 2’ 9", 3" 7, 4 thick with a good roof. The company claims to be doing
well financially just now, working 65 men, and pays out $1,700 per month for
wages. The mine is not very largely opened just yet. The company holds the
lease of the mining right to 460 acres in one body. The lease is for 80 years at
15¢. per ton royalty. The company sells 15 tons per day to the State Prison,
and it is the work of only two teams to haul it from the shaft.

It is reported that an effors is to be made to mine coal extensively at FLUSH-
ING. Some mining has been done here for many years but the coal seam has a
poor roof, asone of the important drawbacks, and only a small quantity has
ever been obtained in any year.

The following table shows the product of the Michigan coal mines for the
years indicated :
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previous
to 1877.

Years

1878,

1880,

1882, | 1888,

Corunna Coal Co
R. H. Emerson & Co -
Eureka Coal Co

Michigan Coal Co ....
Porter Coal Co. .
Star Coal Co__.........
Stanford Coal Co

80,000/
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SALT.

1t is well known that Michigan leads every other State and Territory in the
Union in the production of salt, It is an industry that has grown up very
rapidly in this State and has .become of immense proportions. Formerly the
production was confined to the Saginaw valley, but now there are wells afford-
ing equally rich brine on the shores of Lake Michigan. In all there were
pumped in this State, during 1886, 297 wells, which range in depth from 750
feet to 2,000. The average depth is about 1,000 feet.

The following is from the report of the State Salt Inspector, Geo. W. Hill,
and covers the whole subject of the salt production in this State for the year
1886. It shows an actual production of over 4,000,000 barrels of galt in the
past year, which sold at an average net price of 65 cents per barrel of 280
pounds. Itis expected that prices will rule lower in 1887.

There is a Michigan State Salt Association with general office at East Sagi-
naw. W. R. Burt, President.

The law requires that the report shall contain :

1. The number of districts into which the salt-producing territory of the State may
then be divided, with the name and locality of each, and the number and capacity of
the works of each district.

9. The quantity and quality of salt inspected in each district during the preceding

ear.
d 8. The amount of money received and expenses incurred under this act.

THE SALT DISTRICTS.

The salt-producing territory of the State is divided into nine districts, having a manu-
facturing capacity as follows:
District No. 1, Saginaw County—

Has 52 salt companies, with 45 steam, 12 pan blocks, and 4,000 solar salt covers, having
a manufacturing capacity of 1,400,000 barrels of salt.

One steam and one pan block belonging to T. Jerome & Co., of the above, destroyed
by fire this season.
District No. 2, Bay County—

Has 31 salt companies, with 84 steam blocks and 500 solar salt covers, with a manu-
facturing capacity of 1,300,000 barrels of salt.

24
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District No. 8, Huron County—

Tas 16 salt companies, with four steam, eight pan blocks, and with a manufacturing
capacity of 850,000 barrels.
District No. 4, St. Clair County—

Has 12 salt companies, with 10 steam and two pan blocks, with a manufacturing
capacity of 600,000 barrels.
District No. 8, Tosco County—

Has eight salt companies, with eight steam blocks, having a manufacturing capacity
of 800,000 barrels of salt.
District No. 6, Midland County—

Has four salt companies, with three steam and one pan block, having a manufactur-
ing capacity of 100,000 barrels of salt.
District No. 7, Manistee County—

Has 10 salt companies, with nine steam and one pan block, having a manufacturing
capacity of 900,000 barrels of salt.
District No. 8, Mason County—

Has two salt companies, with two steam blocks, having a manufacturing capacity of
200,000 barrels of salt,
District No. 9, Gratiot County—

Has one salt company, with one steam block, having a manufacturing capacity of
15,000 barrels of salt.

RECAPITULATION.

From the above we find there are 136 firms engaged in the manufacture of salt, during
the year 1836, operating 116 steam and 24 pan blocks. Total number of blocks 140, and
4,500 salt covers, with an estimated manufacturing capacity of 5,165,000 barrels of salt :

DisTrICT NO. 1-SAGINAW COUNTY.

For whom Inspected. Barrels,
Nason, Allan & Co. oo c e mmcammmemram i —ma 19,120
Green, RiNg & CoO . i e e — e e emmm e e e 56,062
Cameron & Merrill ... couonrariorianaonns . 39,313
Saginaw Manufacturing Co 13,974
N. & A. Barnard........... 45,686
D.Hardin...... 12,211
D. Hardin & Co 7,400
WHHAIS BroS . oo e e e e e e e — e e e cmmam e v eenne 24,634
Brand & Hardin. ... iedeitee e ccieem—mavamaavanan. 12,536
Wright Lumber Co. . oo oo e e eies evccm ccnara e cmcm e mwemem———————— 47,878
B A2 D LI = 30 O U O 20,621
J. H. Pearson & Son 17,238
C. K. EdAY & SOm .o e e et it e m—eanmaas - 34,372
Redmond & Nolan 3,351
J. H. Freeney.... . 9,393
E. R. Phinney...... 7,968
A - WA € 1 B T 1 <=3 PN 12,245
Frank BischKee oo oo e e e e veemmeaeme maamma e man 1,924
WAZZINS, COODEE & CO e e e e aeeme et are e tmm e e m e emn = e i mmmmn 30,859
Eaton, Potter & Co.. oo e e it et racus e m—————- 11,334
Rust Brothers & Co. ..o e e e i et cneme e mmrmm e 25,738
Gebhardt & EstabrooK - ..o i i e cree e e aacm e s 18,727
Burnham & Still. o e meeecceemaea 1,902

COMMISSIONER OF MINERAL STATISTICS.

For whom Inspected.

D.S. Chapifc e e eecmemceenecnaean s
W. B, Stillman & Co
Sample & CAMP o muinmnnmre cmeaman e e n e
Nelson Holland.
Warner & BastMan . .o o eee oo iiiaaaiecmtcem e meom oo e
C. & E. TenEyck......
J,. G.Owen..oocvmaneaans
J. J. Winsor_ ..o aoo.os

W. L. Webber (brustee) - oueecveooceamaam e ceameaccee
g (5 o= 103 WU EREESES S PR S
Saginaw Lumber & Salt Co
C. Merrill & Co
G.E. Anthony .o oeaea oo
Whittier & COeevnccanancas

T, Jerome & CO .. cme cceereccanieammsmmcmmmamcmenaman s
A. T. Bliss (upper mill)...oovmiiiiaiie e
Stevens & LaDue . ooooooniaeecaooaan

Sanborn & Hill .o

C. L. Grant & CoOcenaacacace oo
A.'T. Bliss & Bro (lower mill)...
E. Q. ChaDIam .o oo am ocmmasoocemeeoem e —ommmmesmessoo oo seamossmmeosaoeas
Rust, Baton & €0 e o oceam i cei i e amanen

Hamilton, McClure & Con v mcacirieae comemmcecrenmn e

Whitney & Batchelor . o..veeeoaoen e

Melchers & Nerreter
LaDue, Stevens & Co

Fine, BULK . oo oo acocaneecremmemmmeeaee i moeae s meew o Soesnaoeeos
Fine, bBIS oo on i mmcmmcraemec it cmmem e e

COATSO . oo e crcnwmmemm e maean amnan

Packers’

Dolsen, Chapin & CO0- - - commrce cwmmemmeane =mcaremcsmmmmm oo oo oomsmesmo s s mone

Pitts & Cranage.-..ccccecceceeeon

Birdsall & Barker.....

N. B. Bradley & Sons...

Mcl.ean, Son & Co....

T 3 S U PP PP L L L LR

Eddy, Avery & Bady - coe oo oo o cco s e nans o s s

F.E. Bradley & Co e cocr e

L. L. HotchKkiss & €0 e comcr o e reeceemmmeem =

Laderach Bros....cccocccccocmeeciamacaaaen

Malone & COnurmecceeamcaceccmemmeaeaem

H.W. Sage & CO-crecmennmnnna-

Keystone S. & 1. COaeinaenns

C. B. Curtis (agent)...

C.E.Lewis..........
T0ItH BLOS & GO o oo e e e e emmmmmmme eemecmeam-mmmeae—eamamenmesensmasasaann

187

Barrels,
2,899
4,976

18,261

33,077

21,536

15,224

27,094
8,650

34,731

20,046

38,084

44,149

15,897

11,097
5,070

20,057

23,487

24,821

47,132

38,226

29,958

12,120

43,175

13,693

29,948

60,947

71,831

10,282

11,971

262,444
910,263

49

35,122
53,611
12,068
43,812
43,820
29,549
33,952
54,392
57,860
15,749
42,654
73,160
461
34,357
9,251
23,012
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For whom Inspected, Barrels.
J.R.Hall._.....___.. 47,258
E. Hall._......._... ; 27,208
Butman & Rust..... - 20,489
McEwan Bros & Co. 87,761
Miller & Lewis.....oo.oo-- 32,998
Rust Bros & Co-. 36,870
[ TNERD (5505 o TR 10,197
V. B. ROUSE o o e o oo o et e e et maem e eeen e o e omaana 22,900
Michigan Pipe Co.... . 14,102
B Y. WLlHAE 88 G0 o e e c oo e e e e e e i iiieae 25,327
EAAY Bros & GO uean oo e et et e e e e aean e s em e caaaes 21,712
MUTDRY & D OTr — e e e e et e e 10,125
Folsom & AYNOLA . oo o o e e imeee e ancseimcmmameeasanaanaannee 24,608
LIS & LY (1 € 3 72 PN RN PR 22,959
AB1antie SAIE GO e e e e cemem e memm e meemee s cae mmee o ammnn 3,500
186,431
709,077
568
1,815
3,500
5,993
907,384
Huron Dairy Salt Co oo ce oo i i ciien e cecta e s i e e nn 22,856
Port Hope Salt COvummmecmam i annen 50,022
R. C. OgilVe - oo e cimiecmcrim v 17,333
New River Salt GO e oo i cimircmteamceesmsosicsecoiescaiciaeamnas e
Caseville Salt CO. v oo - 11,072
C.F.Soule........... PR 2,665
Port Crescent Salt Co 8,395
T. Winsor & Co- oo 1,278
Port Austin Manufacturing Co- oo cammmeccemanan 11,890
AYTES & (0 - oo e it et e mmed ke smmeeeem v eeamm e keane e 29,914
Frank Crawfora . .. oo o e e e e e e mmaia s 693
Bennett Haskell. oo oomoomai e aa 2,023
Cleveland Stone Co 4,268
D. L DavViS . cecam ccccm e acc i mmmmm e e 24,773
Worthington & Sons 18,481
R, WInNSor & SOTN8 o oot e oo e et e nmme ceeeaamemmme—nnna 33,906
25,171
212,084
PaCKerS — oo et m e c e emammemam e eraamemaemmenene masm—n—m .o 1,770
Second quality 2,644
TOEAL DIIS. - oo oo e e et e e e e e 240,569
DisTrict No. 4—81, CLAIR COUNTY,
R.B.Baird............ et eeme e e mm e mmm i mmm e amm e 19,676
T hOmMPSOT BrOS . - cn e e e e aesemmimmamn e eaammmacas —mmmam—ceaemmannn 71,500
Marine City Stave €0 - noem e caccamccama ccamem mmeess o snmmmm e~ o ma e 100,363
J. A. Wanzey & S0onS8..cccnunnnan e e emmmn e eme e emem e eimamm e amm o emamm 8,373

Tiester & RODOrtS - oo e oo it e e m e mema e mnwmamme e eme b mmma—m m—amma e 2,812

COMMISSIONER OF MINERAL STATISTICS.

For whom Inspected. Barrels.
Germania Salt G0 e e temaon i eiiee oo emmmas s mam—emeeo oo 6,226
JONNGON & FLOILY - ceemm e oceame e emeemcmmmesmamee smmmmsammeos o ctna s mssemsosounsnae 50
Excelsior Salt WOTKS . oo coevoe oo cnimmram o mor mmmemmmmm o emmmmsame e ceenns 2,007
Marine City Salt Works 15,526
Marine City Salt and Brick WorkS . ..ou-cccaecrieomammmmacmacmncmennmcesm oo nee 6,525
Algonac Salt €O o oo mreaeanees mcrem s mmeno e mone o onoemsonne oo 8,113
Toledo SaltiCo 9,431
Fine bulk...... 3,450
Fine....cooooooo.- 229,079
Coarse —cocem--oun 816
Packers’ _...._. 3,228
Second quality 13,929

L T 5o 1 PP TP R PPTERELLLLS C.... 250,602

DrstricT No. 5—~I10sco COUNTY.

East Tawas Lumber & Salt €0 . e oo iaa i e cimere s mmm e 29,333
Pack, Woods & Co_.-.....- 52,673
Gratwick, SIith & Fryer ocme v cceeme oo sccise oo e oo 46,584
J.E. POLES & GO0 - o oceeemmeee e cmmm et mmmmomeem v memaam s aseamssoramcenasn- 23,004
Oscoda Salt & Lumber (0 «.on « o eiro i mmiarm o ccaiecciram oo 12,229
EI0ETY BrOS - ame cenee cmmacm e e mamee —mcemammeamssane - ssmmasossssassooionos 28,984
T0SCO B 8. G0 e e ere e ee e ccm — e memmmmamas o amer o semm e oneas Ssoiememesae oo 19,096
Winona Salt & Lumber OO0 . . cuoe o oeea o mmammce o cee e mwemans s 23,240
Fine. .o vmcommccmacn e 234,367
Coarse - —cceeoccnanouae 30
Packers' - ccuoeeern--- 525
Second quality 221

S Y <) PSP E EEE T PP TR ST EL I 235,148
Wi PatricK oo i i - 19,361
Chas. Brow . oo cccemcciicaccamam e 7,313
Larkin & Patrick 21,960
QAT FOSEOT « o oo - ecame e e mmmm o mmmemmemm meame o oeeacenoaooeeesasnesos 18,487
Fine oo 61,226
Second quality..c...en-onve- 5,895

Total DBIS. coree e cecccmammeaac e v mnan 67,121
Davis, BIACKET & COueomnmmam o maeam et s mm i oo c s nr s oo o 37,401
LiOUIS SATIAS. - - o e eee oo o mmmmm At d o memm e mmemm s tamemmeaiooo-—wmammeessas 34,460
Manistee 8alt and Lumber COmPANY - - cueromaeoecmmmmmmmnmmros s mcencasncamn o meas 96,464
R. G oo . oo o ee e e e m e emememmmeem e oo o mmsnoeos 197,481
‘Wheeler, Magill & Co. : 54,926
Engelman & Kitzinger. 34,306
Reitz Brothers. o oooue o ooercecatmmcmccmromsmmmemesedmns s memmemesmnosemccosassmasnesens 63,018
Stronach Lumber COMmPaNY . o. e oo aiem oo mmmmmamoe s msmo oo 58,480
Canfield & Wheeler 69,672
John Canfiel@. ... ccoocrremaaeamacaaaccaae e e e em—m i ——————— 61,871
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TOTALS.
B0 s TC T o PN 19,727
(1 0 U 620,744
(867 % - PP 2,154
B o0 ) o PP 12,422
Second quality ... e e e 2,856
TOLALBBI8. -« oo oo oo e e e " 683,103
DrsTRICT NO.8—MASON COUNTY.

For whom Inspected.’ Barrels.
Pere Marquette Lumber CompPany .o e e e e me e e e 70,309
Thos. R. Lyon (agent) - . o.c o e e 8,912

TOTALS. .
8 e e e e el 75,318
L0 1 SN RO 276
SeeonA QUALIEY o ne oo e i e e e eeim e 3,627
DOEAL BBI8. - e me e e oo e e eem e eeeem el T o221
D1STRIOT NO. 9—GRATIOT COUNTY.
St. Louis Salt COmMPAILY - uuea o oo i e e e e e e 350
TOTALS.
D 2T 350
Total DI, e s T a0
RECAPITULATION.
District No. 1—Saginaw Comnby - wun oot ettt ans 1,218,764
District No. 2~ Bay CoUn Y - oo oo i i ot e e e 907,384
District No. 8—Huron County . .. o um o o i e i e e 240,569
District No. 4—8t. Clair County. o .. o it citcram mmeim e e 250,602
District No. 5—T08c0 COunty .« ..ot oo 235,143
District No. 6—Midland County - o ave o oo i e e e 67,121
District No. 7—Manistee County ..o on i o 683,103
District No. 8—Mason County.. oo iiiciit e 79,221
District No. §-—Gratiot County . oo e et e a 350
TOTALS.
Fine BulK oo b amme aaim e m e e cae cmas 497,223
i R 3,051,508
OB T8 e e et o e e e et e e e Cmm e e eaeaas 38,932
P RO S - e e it ki mam e mem e e m e 2,221
110 - 5 U SOOI 31,177
Second quAality . o o i e e o eim e e e 71,235
e S OO 3,677,251

The above table shows an increased inspection over 1885 of 879,854 barrels of salt,

but does not show the amount actually manufactured during the fiscal year of 1886:

Add to the amount inspected.__

Salt Now in DIns. . it e ae

Amount actually manufactured fiscal year 1886

g PP 0 14 (8§

933,970

4,611,227
513,284

4,097,948

Showing an actual production over any preceding year of 798,169 barrels.

COMMISSIONER OF MINERAL STATISTICS.

Table showing increased and decreased inspection per district:

191

County. Bﬁigis. Blaiigg'ls. Increase, Decrease,
................................................... 1,178,910 | 1,218,764 34,854 | ...
......................................................... 951,810 907,384 | _oooeeen..- 44,426
................................................. 306,664 240,569 | ... ... 66,095
................................................. 125,014 250,502 125,588 |.oooereaaan
................................................. 236,543 285,143 | iiceiemenn 1,400
............................................... 62,710 67,121 4411 [
............................................. 683,103 246,466 | ...
79,221 79,221 |.ieeaaanan
850 | 2,765
........................................ 3,207,408 | 8,677,267 512,540 114,686

COMPARATIVE TABLE.

The following table shows the amounts

of the

spected in Michigan since 1869, the first year of the

inspection law:

various grades of salt in-
establishment of the State

Year. Fine. |Packers.| Solar. Si‘;‘ﬂtg ¢ ogr's o. Total,

B P 513,908 | 128,908 | 15,264 | 19,177 {.._..... 561,288
(P Ut R 568,826 | 17,869 | 15,507 | 19,650 |_.._.... 621,352
274 AP 655,923 | 14,677 | 37,645 | 19,980 |_....... 728,175
387 e e e et e e e mmaran — e 672,034 | 11,110 | 31,461 | 19,876 | _____.. 724,481
I878 . e e e e e e 746,702 | 23,671 | 82,267 | 20,706 | .... 823,346
1874« e oo et e e e s 960,757 | 20,090 | 29,391 | 16,741 | ... 1,026,976
¢ LR 1,027,866 | 10,233 | 24,336 | 19,410 |.._._.. 1,081,856
1876 - - o e et meem e e mrann e 1,402,410 | 14,283 | 24,233 | 21,668 |....__.. 1,462,729
B I 1,590,841 | 20,839 | 22,818 | 26,818 |......_. 1,660,997
£ U 1,770,861 | 19,267 | 83,544 | 32,615 1,853,884
B 14 PR 1,997,350 | 15,641 | 18,020 | 29,027 2,058,040
L1 O 2,569,087 | 16,691 | 22,287 | 43,623 2,676,588
5 A 2,673,910 | 13,885 | 9,683 | 52,821 2,750,299
188 o e i e 2,928,542 | 17,208 | 31,385 | 60,222 3,087,317
1888 e e na e e aon 2,828,987 | 15,424 | 16,785 | 33,526 2,894,672
L U U 3,087,034 | 19,308 | 16,957 | 38,508 3,161,806
1 T N 3,230,626 | 15,480 | 19,840 | 31,428 |._..... 3,297,403
1886 - - e e e mmmm e e nm eannn 3,548,731 | 22,221 | BL1T7 71,285 | 8,893 8,617,257

LN Y PR D NS DRGNS PURN RN PRI PERREEE 54,100,468

Salt manufactured Prior 10 1860 . i i e 3,28_2.,£

Total amount of salt produced in Michigan to date, barrels . ... cocvimiiuaoann —5,382,586
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GYPSUM.

The gypsum deposits, quarries and mills, etc., in this State have been fully
described in previous reporte—particularly in the report of 1878, and in that of
1881, and 1 do not deem it necessary to go into any further details of the sub-
ject at the present time beyond giving the tables showing annual production.

TABLE Showing the Amount of Land and of Calcined Plaster produced in Michi-

gan, for each year since 1866, and for previous years.

Yoars hang e, | sgcpare
100,000 80,000
14,604
17,439
28,537
29,996
31,437 46,179
4,12 48,685
43,536 59,767
4,972 82,457
89,126 82,449
27,019 61,120
39,151 64,386
40,000 55,000
40,000 48,346
43,658 50,800
49,570 106,004
33,178 112,813
87,821 185,655
33,225 201,133
27,888 156,677
28,181 141,575
29,398 153,274
TOLAL PLOATUCE - oo e eeem e meemeesam oo e m s e e mae 820,142 1,686,469

*Partly estimated.
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COPPER MINES.
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THE COPPER MINES.

About the close of the year 1886 the copper mining business had a favorable
outlook. The price of Lake copper had advanced to 11 or 12c. per lb. and it
seemed likely thht those figures would be maintained ; thus a reasonably pros-
perous year was anticipated. But, unfortunately for the mining companies, a8
the season advanced the price of copper again dropped to 10c., and has not
advanced above it thus far during ths fourth part of the year 1887.

The action of the Calumet and Hecla company in selling a large amount of
copper recently for 10c. per 1b. is, generally, severely condemned by other Lake
Superior companies.

It 1s claimed that the price is thus annecessarily depressed and brought below
the point at which many of the other Lake Superior companies can afford to
produce it.

On the other hand, in justification of the action taken by the Calumet &
Hecla, it is stated that such large sales at low price drive out competition, by
forcing the closing up of many mines in other copper mining regions, thus
lessening the aggregate production and bringing it more nearly to an equality
with the demand.

The production of copper has increased more rapidly, of late, than the con-
sumption, so that the price has steadily decreased until it has reached so low a
figure that it would seem to be impossible, judging from our past experience of
the cost of production, that it can be mined and sold without loss, at the prices
which now prevail.

Our Lake Superior copper companics, however, have fully appreciated the
signs of the times and have constantly sought to reduce the mining and manip-
nlating cost of the metal to such a degree as should enable them successfully
to meet the exigences of the case, that is to make the cost so low, that there
should still be a profit to them in the business. :

I have endeavored to go over this ground so fully in previous reports and to
explain the methods by which this reduction of cost has been effected and to
show how skillfully and economically all the work in our copper mines is per-
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formed, that I deem it unnecessary to dwell upon the subject further at this
time. One thing is apparent: the days of operating small copper mines have
passed. It is only by the vast increase in the magnitude of the work that the
relative cost has been so greatly cheapened. Energy, economy, the greatest
mining skill, the use of every mechanical appliance, all have their place, all are
brought into requisition, and the result is the marvellous success attained at the
Franklin, Atlantic, Osceola, Quincy and other of our great copper mines.

In writing of the copper mines I shall be as brief as possible. I have described
them so fully heretofore that in going through the mines again the past winter
I find very little to state that I have nof previously written, except, of course,
the statistics for the year.

The mines at the extremes of the range are those which are the most de-
pressed. In both Keweenaw and in Oantonagon counties the mines are nearly all
idle or working in a small way on tribute. Commencing with

THE CONGLOMERATE,

ig the most northerly of the mines that have produced any copper in the past.
year. I find little to add to what was given in my previous report. A few
tributers extracted 22 tons and 505 lbs. of refined copper, all barrel work and
small masses obtained in the old Northwest vein and in the upper levels of the
Conglomerate.

Those who are acquainted with the history of our copper mines will remem-
ber that this mine, under the various names which it has had in the past, isone
of the oldest locations in the Peninsula. Formerly they worked here only in
fissure veins; in veins holding chiefly mass copper, which cross the range at
practically right angles to the trend of the formation and which dip vertically,
or nearly so. Several of these veins have been opened and worked on this
property and all the money derived from the sales of the copper obtained, to-
gether with that advanced by the stockholders, to the amount of the capital
stock, of the several organizations, has been expended on the location. Not a
penny of profit has passed into the pockets of the unfortunate shareholders.

These companies were known as the Northwest Copper Mining Association,
which was formed in 1847, and owning 4,320 acres of land in T. 58 N, R. 30
W.—the mine which had been prospected. In 1849 the capital stock was in-
creased and the company re-organized under the title of The Northwest Mining
Co. In the succeeding ten years the company expended $939,000 and thus
exhausted its capital stock. In 1861 a re-organization was effected, taking the
name of the Pennsylvania Mining Company. The estate comprisel 2,880
acres of land, to which were soon added by purchase 6,000 acres of timbered
land,




LONGITUDINAL SECTION OF THE DELAWARE MINE, CONGLOMERATE MINING CO., 1887,
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LONGITUDINAL SECTION OF THE CONGLOMERATE MINE, 1887.
Scale, 249 ft. to one inch.

518 M "’
AN

NN §\\\Q \\§ N\\ . N

' N R \\\\

‘ T |
B g@l Fa A AN

\ .

AN o Aw

N




COMMISSIONER OF MINERAL STATISTICS. 201

Tn 1863 the estate was divided and another company orgauized called the
Delaware Mining Company, to which was set off 720 acres of land on the range
gouth of the old mine.

Both these companies worked extensively and expended together, in mining
and surface improvements, the aggregate sum of $2,000,000. It seems incredi-
ble at thig time that so much money should have been paid out with so inade-
quate a result.

But we must bear in mind that it was daring the time of the war and just
after it, when prices for all commodities and for labor were higher than they
have ever been at any other time in this country. They erected at the Penn-
sylvania the largest stamp mill that, up to the time, had ever been seen on the
lake, and at that period such machinery was enormously costly. Of course the
value of copper was at least three times its present cost.

In 1866 the companies having failed to meet their pecuniary obligations,
the property came into the possession of the bondholders who operated the mines.
for two years, when the bonds were purchased by Mr. E. M. Davis, of Philadel-
phia, who assumed charge of the affairs and in 1876 perfected the fourth organi-
zation—The Delaware Copper Mining Company. Work was prosecuted by thig
company until January 1, 1881, when the estate passed to the ownership of the
present company. The Conglomerate Company operated extensively for three
years—in opening a mine in what is known as the Allouez Conglomerate—a
copper bearing belt that underlies the greenstone, and in making extensive sur-
face improvements. In this way it has expended $1,300,000. Everything is.
substantial, the houses are well built, are numerous and commodious. The
machinery is new, powerful and of approved pattern. At Lac La Belle the
company completed one of the best stamp mills in the State and built and
equipped a railroad to connect it with the mine. There is everything complete
and in order for operating a large mine, but all is practically idle, though well
cared for by the agent, Mr. Chas. H. Palmer, who resides on the premises.

The extent of the mine openings in the Conglomerate belt and in the old
Northwest vein, are shown in the accompanying maps. The Conglomerate has
a width of 25 feet, which Mr. Palmer, in 1884, found to yielu 9 43-100 lbs. of
copper to the ton of rock, treated in the mill,

And it was also found to cost $1.58 per ron to mine and treat the rock. At
present price of copper it is not possible to operate the mine, except at great
loss.

I did not learn that the company has any mature plans for the future.

General office of company 308 Walnut street, Philadelphia.

Geo. H. Lewars, Secretary ; Chae. H. Palmer, Agt., Delaware, Mich.
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The following table shows the copper production at this mine:

Years, Tons. Pounds. Years, Tons. Pounds.

Years previous and 1855, ....... 654 80 | 18V4 e 40 1,271

1 1,348 |1 1875 il 12 1,260

29 B43 |1 1876, ... 88 1,701

23 100 || 1897 iiiiiaen. 16 1,417

4 144 |1 1878, 140 345

ABB0. s 121 9 A8 . 70 12

i £ RN 54 1,920 |1 1880 - enee il 116 1,814

...................................................... 188 e, 193 91

1864 - o eeaaian jaig 660 | 1882. .. cceen e 335 1,681

1865 el 241 861 |1 1883, e 111 117

1865 e 64 90 || 1884, i iaeas 599 691

1867 o e e 163 660 || 1885 e 20 1,155

8T e e 81 1,161 [ 1886 i aaaaaas 2 505
B/ TN 170 743

TORAL. e e e e e e e e e e e m— e e 3,618 467

THE CENTRAL MINING COMPANY

has the honor of being the only company in Keweenaw county that is fully
operating. 'The others are either all idle or are only working partly, but the
Central pursues the even tenor of its way, keeps up its usual annunal product,
-and declares regularly its accustomed dividend.

It is a very interesting mine, aud the affairs of the company are exceedingly
well managed.

The mine is in a fissure vein, which dips vertically, and crosses the forma-
tion. The copper is nearly all found in the vein. The amygdaloid belts cut
by the vein never did produce much copper, and the conglomerate, which
yielded considerable copper a few years ago, has ceased to be of value, and is
now no longer worked in.

The mine is found to be rich or poor at times as the case may ba. At the
time of my visit the mine was looking well. There was a world of fine masses
of copper 1n the bottom, and at the rock house, also, at Eagle Harbor, ready
for shipment in the spring. In the rock house were 10 masses, each weighing
four tons and upwards. Subsequently—iwo months afterwards—I was told by
Qapt. Duaustan, that the mine was looking poor. And so it varies. I have
been down in the mine when there was a world of copper in sight, and again,
the next time I visited it, it would be almost barren.
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The mine has become o deep that more powerful hoisting machinery is
required, and, acting on this necessity, the company has just completed the
.erection of a new plant that will probably prove adequate to the work. The
drum is 21 feet diameter at large end, and 14 feet at small end, and 12 feet
face.

The conical dram for the counter weight is 6 feet and 134 feet diameter,
respectively, at the ends, and 14 feet long. The two engines to operate them
:are each 30"x60", built by Frazier & Chalmers, Chicago.

The steam raises the brake, so that if the steam is shut off the drum stops.
The new stone building for the machinery is 60 feet by60 feet by 18 feet in height.
The counter balance ruas on the incline, running down as the skip comes up.
It is provided with automatic brake on the counter weight car, go that in case
of breakage of the skip rope, or other equivalent contingency, the car will stop
instantly, There is also on the skip machinery an automatic cut-off, to pre-
vent hoisting too far. The skip comes to the top when, antomatically, the cut-
off acts to reverse the engine. The matter of this machinery has beeun in con-
templation for several years, and it has been the endeavor to incorporate every
device that should render the work effective and safe. It is all plain and sub-
stantial, as with everything else at the Central; there is nothing for show.
The advantage of this new machinery will be great. It takes, with the old
machinery, seven minutes to hoist the skip, holding but one-half ton of rock.
With the new the estimated time is but one and one-half minutes, and the skip
carrying one and one-half tons.

The copper ground is now all south of No. 2 shaft, as may be seen by con-
sulting the accompanying map. The depth of No. 2 is, vertically, 2,220 feet.
The company works about 100 men.

I notice a considerable improvement in the appearance of the location: all
the houses have been painted and rendered more neat and comfortable in
appearance. The workmen at the Central are all old employees; that is they
are nearly all men with families and have, many of them, lived en the location
for years. The company provides them with good houses, they earn satisfac-
tory wages and there is never any discontent.

The statistics of the year’s work are shown in the followiag statement by
officers of the company:

The directors present the following statement of the operations during the year 1836:

The production of mineral was 1,600 755-2000 tons, and the quantity smelted was
1,590 815-2000 tons, which yielded about 79 per cent., or 2,512,886 pounds of refined
copper.

The following is a summary of the year’s business:
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PRODUCTION.

Coppersold........oooovea . P 2,033,922 B, av. 10 67-100c. $§217,047 79

Copper on Band - .oon e e e 478,964 B, at 10Xc. 50,291 22
2,512,886 $267,339 01
Y T e e 432 70
$267,771 71

Mineral at mine December 81st, 1885, 164 1925-2000 tons, at $145 per ton._.. ... $23,919 56
Mizeral at mine December 3lst, 1886, 174 1865-2000 tons, at $125 per ton._...__ .. 21,866 56 2.053 00

I .05

Net valie of proauct 0f 1886 - ..o ooime oo &éﬁ?ﬁ

Add interest received

3,907 34

$269,626 05

Costs

‘Working expenses at mine.. ... ... ... . 8153,471 76
Construction account at mite...__...__..._._... ... 21,540 05
Smelting, freight, and all other eXpenses. .. ......._.ococeoeeooo ... 42,774 90

—_— 217,786 71
And showing a net gain in 1886 of ... $51,839 34
There has also been paid for lands purchased 24,017 0L
Making the net increase in assets. ... ... $27,822 33
The surplus from 1883, after payment of dividend, was 228,281 98
Making the net surplus, December 3186, 1886 e oL e e $256,104 31

as shown in detail in the annexed statement of assets and labilities, and out of which a
dividend of two dollars per share ($40,000) was paid February 1st, 1887,

The item, construction, embraces the payments made in constructing and erecting
the new hoisting plant named in last year’s report, with the necessary connections, and
alterations in roadways and shafts. The new machinery will shortly be in operation,
and its completion will require a further expenditure of about $15,000 during the cur-
rent year.

The lands purchased comprise two tracts, one of 1,600 agres adjoining our mine and
known as the * Northwestern mine ; ” the other of 1,920 acres, about a mile distant, and
known as the *“ Madison mine.” These lands are worth to us fully the sum paid for
them, for their timber value alone, aside from any ‘‘ mineral value ” they may possess.
The winding up of the companies owning these lands gaveusa chance to purchase them
at a reasonable price, and it would have been unwise to have neglecred the opportunity
and allowed the lands to pass into other hands. As we have occasion to use the timber
a fair allowance for ““ stumpage ” will be credited to the proper account, so that eventu-
ally the entire cost of the lands will be reimbursed by the timber,

The report of our agent at the mine shows the present prospects of the underground
workings, and to this we refer for information regarding the mine. The usual financial
statement showing assets and liabilities December 31st, 1886, is also appended.

GEORGE A, Hoyr,
RoBERT PORTERFIELD,
JouN J. CRANE,
ALBERT J. HATCH,
Wu. C. STURGES,
JOHN STANTON,
Directors.
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ASSETS AND LIABILITIBS, CENTRAL MINING COMPANY, DECEMBER 31sT, 1886. ExcLU-
SIVE OF REAL ESTATE AND MINE PLANT.

Assets.

...................................................... $22,663 37

ff”h ................................................................... 92,040 00
Yo 72 ) ¢ 1 PR R R

.............. 432 70

Silver 0N Nand - oo caae e i remn e e e e 50,900 69

Copper on hand, 801 -« oo e e e e 50,291 b

-Copper on hand, unsold, 478,964 POUNAS . - oo 6:032 -

Accounts receivable

$210,768 31

At Mine. .
174 1865-2000 tons mineral, at 125 o e $2;,§;3;5 37
S e e oo et e meee e e eeeseemEmmRemamammmmmmae e L, 115
Merchandise in SHOTe . ..o con oot ot cm o emmce e g;,gsg gz
2150 e) 03§ L SRR SRS O iz
$292,081 08
Liabilities. 50739 07
Agent’s Arafts - ccceeocccccce cciamnmmmmam e e e e 13’(‘)05 o
Indebtedness at Mine o oo e cmemrmacinaa 8,232 "
Accounts payable. .. crememeeamecccaecicemmemeemsae s 252 40 35,976 17
..... 256,104 31
Balance Of @8SetS oo o o ceeee o oce et mnmeam e meameeemmmanmnmmeemm e menmemesam————— $

-(Less dividend, February 1st, 1887, of $40,000.)

SUMMARY OF RECEIPTS AND EXPENDITURES OF CENTRAL MINING COMPANY FROM ITS
ORGANIZATION TO DECEMBER 381, 1886.

Receapts.
Capital stock Paid In - oo e i i i i ciiemmceeemmmmmmamcmsasemmaeommanae $100,000 00
Copper sold (including SilvVer) . .. oo oo cecaem s $8,1{1’3,;§(1) ;3
Copper on hand ... o uen e _ B s 4l
Profit on timber 801d . uoe ccnme oo et cevme Moo cekesemm e eeem e eaasceaneannon _ _ﬁ(&'ﬁ
MOt TECOIPES - oo ce e e esee s cece cm e e em e eum e wmamm e me e e e memn e ——mn $8,344,083 16
Expenditures.

Net expenditure for mining operations, buildings and machinery, smelting
and marketing copper, and incidental expenses.. . $6,283,961 84
Net cost of “Madison” and “*Northwestern” lands ..o ooeemmoccmicecnaaras EOI'Z 01

978 75
Total eXPenAItUTEs - oo e ceimccacer e e teee veameemmaamm e mmaen e aan 6,307, 7

$2,086,104 81
1,780,000 00

4256,104 31

Balance of 1eCeiDts . oo cae e eemmm e cmen e e mmmmemasscewmamm e cenme mm e
Deduct dividends paid..occe oo oo eean

Net surplus, December 31st, 1886
as shown in statement of assests and liabilities.

AGENT'S REPORT.

CENTRAL MINE, KEWEENAW Co., MICH., }
January Ist, 1887.

John Stanton, Esq., Secretary and Treasurer, New York. . .
DEAR SIR :—The following report of operations at our mine during the year 1886 is

respectfully submitted:
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GROUND BROKEN. x
The total amount of ground broken in openings and stopes is 3,000 cubic fathoms. ;
PRODUCTION. ;
1,172 bbls. stamyp copper, weighing . .... ... - 1,679,135 1bs.
214 hhds barrel copper, weighing... 689,125 **
82¢ masses copper, weighing.....o ... 832,495 '
B U ?:éoo,755 -
Or 1,600 755-2000 tons.
Average yield of mineral per fathom of ground broken ... ... ... . 1,066 1bs: 4
Avcrage yield of ingot per fathom of ground broken . .caee v one comoin oo 842
EXPENDITURE AT MINE,
The total expenditure for the year is as follows :
Mining and surface expenses $140,448 07
Stamp mill expenses 14,032 06 |
LD T N 3,658 70 '
Construction account 21,540 05
$178,678 88
Less rents received . ... e e 4,667 07
TOLAL @EDOIISES - e me o oot oo e e o smn e e e e e e e et m e $175,011 81
SINKING,
No. 2 shaft has been sunk 80 feet to the 27th level. A winze has been sunk just.
opposite the shaft, from the 26th to the 27th level. 'We cannot determine the richness of
the vein in this winze, as we only broke into it in one or two places while sinking, but !
where it was broken it showed good copper rock.
DRIFTING,
The 23d level south has been driven 22 feet.
The 24th level south has been driven 28 feet, and opened up some good ground. At
present it is poor.
The 25th level has been extended south of No, 2shaft 1622-12 feet. The vein has been.-
very changeable, but has opened up some good stoping ground. :
The 26th level has been extended 318 2-12 feet south, and 140 9-12 feet north of No. 2-
shaft, and has opened up considerable good copper ground. In the north drift the vein.
has proved much better than we expected, the copper chute being about 150 feet in
length. . g
At the 27th level we have drifted 70 feet north and 81 feet south of No 2 shaft. The P
north drift has exposed a good vein about 2} feet in thickness, but the south drift is.
poor. :
STOPING,
Most of the stopes throughout the mine have yielded well the past year. We have - ?
considerable ground opened that shows copper, but not deemed rich enough to pay to- ¥
work at the present low price of copper. The stopes back of the 24th level south have '
f

yielded some large and pure masses. We have considerable good stoping ground re-
maining, and if the bottom level (27th) opens up as expected we shall be in good condi-
tion for the ensuing year. On the whole, I should consider the prospects for this year-
good, if we could realize a reasonable price for copper, say 11 or 12 cents.
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CONSTRUCTION,

We have done considerable construction work the past year. We have built a new
stone engine house, 60x60 feet, with a very heavy and strong foundation for our new
hoisting machinery, and we are now putting the same in place. I expect to have the
new engines in operation about the first of May, We have built a rock cistern back of
No. 4 shaft, 8 feet deep, 18 feet wide and 48 feet long, which will not only give us a
reserve of water for feed water and fire purposes in dry times, but gives us a head of
water 180 feet high. In the mine we have put in a six-inch plunger pump at the 27th
level, and have renewed the skip road in No. 2 shaft by putting in 30 pound steel
rails. ‘We have also done a large amount of repairing in the inclined shaft. Consider-
able has also been done in the way of repairing and painting our dwelling houses, which
was much needed.

Table showing product of Central Mine—refined copper:

Years. Tons, Pounds. 'Years. Tons. Pounds.
82| | 403 )| 1872 e 623 56
.................... ¥ TR 751 1,117
71 1,011 || 1874u e 870 900
84 312 || 1873 e eas 733 952
125 1,370 || IBTB. e cceme cciim e 1,080 1,400
70 139 997 1,640
133 1,972 945 1,013
278 1,548 899 1,495
381 1,855 1,018 78
346 1,200 709 465
57¢ 1,842 676 1,595
687 745 634 556
1,353 1,827 723 747
903 1,801 || 1885 e cmiame e eeeee 1,078 1,408
663 1,156 || 1886 umueeoom i 1,256 886
716 662
TTOUAL. - - oe oeeeemee oo e mmmm e cmeCmmnm = =eeemmmemToessmmsmasassoessenssssoess 19,447 1,178

John Dunstan, - Agent; Samuel Bennett, Mining Captain; J. F. Robert,

Clerk.
THE ST. CLAIR COPPER COMPANY

is not operating. The mine ig idle, and the financial affairs of the company
are in bad shape. Most of the stock was held by men in the copper region
who had faith in the mine and furnished the money. The loss falls somewhat
severely on some of them. The mine and the finances were no doubt badly
managed. By referring to former reports, a tull description of the mine will
be found. The map, however, is included here.
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THE COPPER FALLS MINE
is one in which a good deal of interest bas been taken for many years. It is
situated in the north slope of therange, north of the Central, and was early a
fissure vein mine, which produced richly of mass copper. The map herewith
given shows the section of old Owl creek fissure vein mine, but it is now chiefly
used as an entrance to the ash bed, the belt in which all this mining work is
done.

The vein crosses the formation nearly north and south, and the so-called
ash bed extends east and west, dipping north at an angle of about 28°, and
having a width of about seven feet. Itis a soft amygdaloid rock yielding,
the portion which is mined and treated, about 7-10 of one per cent of copper.
The drawbacks to the Copper Falls mine are want of richness of the rock,
narrowness of the belt, and the low angle at which it dips. These are so
great that, while the copper is produced with great cheapness, it is still, under
the circumstances, with the low price of copper now prevailing, nearly impos-
sible to operate the mine at a profit.

For some years past the company has mined exclusively west of the vein,
and the workings extend an extreme distance in this direction of about 1,400

feet, and is opened in depth to the fourteenth level, five levels below the adit,

the avenue through which all the copper finds its way out of the mine.

The method by which the mine is worked is fully explained in my last report,
and there has been no change, except that now much of the rock is brought
down from the stopes in cars, which run on suspended wire ropes. They are
80 arranged that two of these tracks, each running to a different shute, extend
from the same stope, or are connected so as to operate together, On the one
the loaded car going down, draws up an empty car on the other. This
arrangement facilitates getting the dirt down the foot wall very materially, I
watched the working of it, and saw no hitch or delay in the movements.

I have been through the mine almost annually for the past seven or eight
years, and I never saw it look better than it does now. Itis more extensively
opened than I haveever found it before, and it seems that there is more rich
ground ; but perhaps this is only an impression that one receives on account of
seeing more of it. Between the underground shafts Nos. 1 and 2, all the way
is good ground. Tne bottom, the thirteenth and fourteenth levels, look well.
I never saw better ground in the ash bed.

Capt. Moyle’s plan is to get the mine largely opened, so there shall be stoping
ground sufficient to enable them to operate four heads of stamps. The mill
has been enlarged, and provided with two new stamp heads, the improved Bell,
that are second to none in the country. These two large heads are the only
ones now operated. They will stamp 450 tons per day. The rock is yielding
17 1bs of copper to the ton. In 1835 the average yield was but 13 Ibs. Capt.

JRS— *
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