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STATE OF MICHIGAN,
OFFICE OF THE COMMISSIONER OF MINERAL STATISTICS,
Ishpeming, Michigan, March 10, 1896.

HoN. JOHN T. RICH, Governor of the State of Michigan:

SIR—In fulfillment of the duties of my office | have the
honor to submit herewith the following report upon the
mines and mineral interests of the State.

Respectfully, your obedient servant,

GEORGE A. NEWETT,
Commissioner of Mineral Statistics.

INTRODUCTORY.

The greatness of Michigan as a mineral producing State
is realized by but few people. Even those who are
directly associated with the mining of its treasures
seldom stop to think of the much that has been, and is
being accomplished, or of the great value its minerals
are to the people of these wonderful peninsulas.

Michigan bears the proud distinction of being first in the
United States in the production of iron ore, first in salt
and second in copper, these being foremost amongst
the earth's natural treasures in the successful building

up of a nation. Of salt, Michigan has credit for yielding
about 26 per cent of the entire product of the United
States, and the mineral is one that is widely distributed.
Of iron ore she yields over 30 per cent, and some thirty
states and territories contribute to the grand total. In
copper she was first from 1847 until 1884, and today
furnishes over one-third of all that the United States
produces.

A better idea of the vastness of its mining industries may
be had when it is stated that the value of Michigan’s
mineral products amounts to over thirty-one millions of
dollars annually, this being the price at which they are
marketed.

The remarkable growth of the upper peninsula of
Michigan within the last quarter of a century has been
wholly due to the minerals contained within this territory,
and of the population now credited to this portion of the
State, fully one hundred and twenty-five thousand
depend upon the operation of the mines for a livelihood.
Houghton county, with its forty-four thousand souls, and
Keweenaw county, with three thousand, have their
mines of copper to support their thriving villages. There
is nothing in the line of agriculture, and only the copper
smelting and wire drawing in the way of manufacturing;
there is nothing else to occupy the attention of the
people.

Marquette county, with a population of thirty-eight
thousand, Dickinson county, with fifteen thousand,
Gogebic county, with fourteen thousand Iron county, with
five thousand, are entirely engaged in the mining of iron
ore. Delta county, with over fifteen thousand, is largely
occupied in taking care of the ore shipping from the port
of Escanaba, where as high as four millions of tons have
been received in a single season of six months’ duration.
Other counties are engaged in the supplying of fuel and
timber for the mines, mills and furnaces, and the number
given as dependent upon the activity of the mines is a
conservative one.

Nor does the labor-giving service stop here. Hundreds
of Michigan’s sons are given place on the boats that take
these ores and metals to market; hundreds of staunch
sailing craft plow through waters adjacent to our shores,
and yearly the number is growing greater, and the
benefits accruing to the public are extending and
becoming more important. The building of boats and
cars for the transportation of this fast mass of mineral
affords place for the artisan in wood and iron; the steady
increase in the mining population furnishes improved
markets for the Michigan farmer, and the influence for
commercial good of this giant, successful, enterprise is
far-reaching and important to Michigan as a whole.

In the lower peninsula the production of salt is the chief
one from a mineral point of view and affords employment
to a large number of men. Generally the salt blocks are
operated in connection with saw and other mills, so it is
not an easy matter securing figures showing the full
importance of the industry with relation to the labor
engaged, but it requires a vast amount of work to care
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for the three and one-half millions barrels produced each
year.

There is an abundance of lime, land and other plasters;
of stone suitable for building purposes, whetstones and
grindstones, and several thousand men find place in the
work of operating these quarries. Of coal there is a vast
area not as yet properly exploited, and which offers
promise of profitable mines.

Michigan is still young in its mineral development. It has
vast stores to be unearthed, and the increase,
remarkable as it has been during the past twenty years,
should show no diminution in the percentage of gain for
many years yet to come. She has the natural resource
in mother earth, and unexcelled facilities for rapid and
cheap transportation of her treasures to market. In the
latter feature she is remarkably fortunate. Her copper is
produced within a few miles of Portage lake and Lake
Superior; her iron ores are found at from twelve to fifty
miles from the shores of Lakes Michigan and Superior;
her salt is within easy reach of Lakes Huron, St. Clair
and Erie. The great tonnage from these mines and wells
is easily moved, and cheaply, to the importance
distributing centers of the country. Her great coast line
is of much value in the transportation of the products of
mine, mill and soil.

Coupled with the bountiful gifts that nature has
bestowed, Michigan also possesses men of energy and
skill who have taken advantage of these vast mineral
deposits. Nowhere else are such deep shafts to be
found; in no other state or country is there such mining
machinery; at no other place has such courage been
displayed as in the development of these mines. With all
of this to her credit, Michigan will continue to hold the
exalted position in the mining world she now maintains,
and which has been so nobly earned. It is hoped that
the near future will witness a still greater addition to the
mineral importance of the state in the way of home-
smelting of its iron ores, the great bulk of which are now
reduced in Ohio and Pennsylvania. Interest in the
matter is being aroused, important trials are to be made,
and in a few years the smoke from our own furnaces and
rolling mills should note increased gains to our people.

Indicative of the attention being attracted by the mines
and minerals of this State are the numerous inquiries for
Information received by the commissioner, these coming
not only from the State and union, but from abroad. |
already have requests for more than one-half of the
number of copies of this report that the State requires
shell be printed, and the edition of 1,000 will fall far short
of the demand that will be made upon it. To make these
reports of fullest advantage to the state | respectfully
suggest that a sufficient number of them should be
printed to supply all those who make calls for them.

In the pages that follow, and descriptive of the mines
and minerals of Michigan. | am under many obligations
for favors extended by those who are connected with the
properties given attention. | have everywhere been
courteously received, have been granted every possible

facility for the obtaining of information, and here wish to
extend my thanks to those who have so ably assisted
me in the collection of material for this volume.

It will be observed that | have noted whatever changes
of importance that have occurred in the mines since the
first of January, 1896, and up to the time of publishing
this report, the object being to have the reader as
thoroughly informed as possible, and thus add to the
value of the descriptions. Mines are subject to many
changes, and the more recent the information
concerning them the better for those interested.

COMMISSIONER.

IRON.

IRON ORE.

Michigan, which has been at the head of all states in the
union for many years in the production of iron ore, bids
fair to retain that distinction for many years to come. lIts
mines are many and generally in excellent condition
physically. Their location, with reference to a marketing
of their output, is favorable, and then they are well
known to the makers of iron and steel, who have long
used their ores, and who have a perfect knowledge of
their action in the furnace. Michigan mines all classes of
ores of high grade. There are the soft hematites, the
hard, the speculars and magnetites, and from these the
best combinations can be secured. In addition to ores of
this class there are others that cannot stand
transportation charges, these being limonites and lean
hematites, of which there are vast deposits that will
some day prove valuable when there is a smelting of the
leaner grades in furnaces located in close proximity to
the mines.

Michigan has produced 78, 911, 712 gross tons of ore
since the time mining was first begun within its limits, the
credits for the different ranges being found in the articles
descriptive of them that are to follow.

Showing its importance in the iron industry of the
country, the shipment of 6,063,267 tons, made in 1895,
will be sufficient. This is about 40 per cent of the output
of the entire United States, and has a value, delivered in
the market, of about $18,000,000. This exceeds the
output of Michigan mines for 1894 by 1,654,193 tons.

| have endeavored to secure the figures showing the
amount of capital invested in the iron ore mining industry
of the State, but find the task no easy one. The iron
mining companies are generally close corporations
whose stocks are not listed, and it would not be fair to
quote the prices that have ruled during the past three
years, even if the desired information were at hand.
However, | hope to present this in my next report. The
total will run high into the millions of dollars. The sum
necessary to the mining and marketing of all these vast
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outputs is an enormous one, the magnitude of which is
known to but few people.

Bearing upon this feature, the figures compiled by the
Lake Carriers’ Association and Mr. Geo. H. Ely have
important bearing. These were prepared for the purpose
of presenting to the United States congress in the
interest of desired legislation, and are mostly from official
sources. They combine the figures from all the Lake
Superior fields, however, embracing mines and interests
of Minnesota and Wisconsin, but as Michigan
contributes the great bulk of the business, the figures will
be of interest:

Capital in the mines of the four iron ore ranges, as shown by U. S. census
and estimates since last census was taken._

Capital in docks and their equipment at Lake Supermr and Lake Michi-
gan porte, built and used exclusively for shipping ore (official)__ -
Capital employed exclugively in railros 1d transportation of ores from mines

to ehipping ports on Lakes Superior and Mie hlgim (official). .
Floating capital on the lakes employed exclueively in ore Lrﬂusportdt.]an
from upper lake to lower lake ports, estimated. .

Capital in docks and in their equipments for racmvmr' s and forw: ardmp, ore
exclusively, at Lake Erie ports between Toledo and Buffalo, inclusive
of both (official)..

Capital employed o )u.]um\PIV in rail tranﬁpnrtntlnn “of ore mlanrl to mllls
and furnaces from Lake Krie ports (oflicial). . -

Total, January 1, 1806 ____ ____ ____ ...

The figures showing the capital employed in the mines
were compiled by the late Mr. Geo. H. Ely, of Cleveland,
Ohio, and were made up with great care. Combined,
they represent an enormous total, and give a fair idea of
the magnitude of operations in this wonderful industry.

| find the condition of the iron mining business vastly
improved over what it was even a year ago. Prices have
advanced about 20 per cent and a corresponding gain
has accrued to the labor employed in the mines.

Combinations to regulate outputs and to secure living
prices were made in January, 1896, and these bode
good for the coming season. Many of the idle mines are
resuming, this giving place to additional labor, and
everywhere the business is taking on its old-time
appearance of activity.

The hard times have not been wholly devoid of
education, however. Necessity has shown where there
can be a cheapening of cost of production, new methods
are being employed, modern machinery introduced, and
a progressive spirit is everywhere apparent. Many of the
richer corporations possess their own lake ore carriers,
fine modern steel steamers, whose great capacity and
speed aid considerably in a marketing of the ores.

There is also a railroad being built in the Marquette
district that is controlled by the mining companies, and
nothing is spared to meet the active competition of
foreign and other domestic sources of supply.

While accidents in the mines still occur, they are not as
numerous as in the past, this being due to many causes,
one of which is safer explosives. Then, too, there is
more skilled labor employed. In the earlier days, when
wages were higher, many were attracted to the mines
who were not familiar with the vocation, and on this
account ignorantly brought accidents upon themselves.
Each county has a mine inspector whose duty it is to
examine the different properties once a month. Reports
of these officers will be found elsewhere.

| find nearly all the mines provided with several outlets
through which men can escape in case of accident. The
ventilation is improved. There are everywhere
comfortable change houses, where hot and cold water is
found. Many of these houses are provided with baths.
Mine hospitals are generally conducted in connection
with the mines and are cared for by skilled physicians
and surgeons. Nearly all the mines have “clubs” to
which the men contribute from 25 cents to 50 cents each
per month, the mining companies adding a like amount.
The funds are used to take care of the men in times of
sickness or disabling injury.

The work in the mines is universally done on the contract
system, at so much per ton for breaking or stoping, or so
much per fathom. Drilling is paid for by the foot, as is
drifting and shaft sinking. The miner prefers to work in
this way, and is not satisfied unless he is contracting.
The trammers who wheel the ore from the stopes to the
shafts are generally paid so much per car orton. In a
few mines they work by the day, here termed “company
account.”

While the iron ore mines of Michigan are of enormous
extent, a feature of great value is the excellent quality of
the product, it surpassing that of other ores in the union
excepting in the states of Wisconsin and Minnesota that
have similar deposits in the territory embraced within the
iron formation of the Lake Superior region. The
percentage of iron will average 63, whereas the southern
fields will fall about 20 per cent below this. The large
quantity of bessemer ores, those suited for the
manufacture of bessemer steel, adds wonderfully to the
importance of the district, as it is from here that the
United States must secure its supply. The great change
that has occurred in the past few years whereby steel
has supplanted iron by reason of its greater toughness
and the fact that it can be manufactured at less cost,
makes the Michigan fields still more important
metallurgically.

During the depressed period these high grade ores were
sold as low as $2.60 per ton, this being for deliveries at
Lake Erie ports. The non-bessemers were quoted at
$2.00 per ton. The price in 1895 was considerably in
excess of this during the latter part of the season, the
highest grades commanding $4.00 per ton, the non-
bessemers $2.40.

During 1895 there also arose a demand for ores high in
silicon, these being wanted for mixture with Minnesota
ores from the Mesaba range that were wanting in this
element. Highly silicious ores could not be supplied from
Minnesota owing to the cost of transportation, the
distance being 600 miles greater for a round trip from the
mines to Cleveland, Ohio, than from the Marquette and
Menominee ranges of Michigan, and to the latter fields
the furnacemen have applied. Several mines have
started up to supply this want, and considerable is being
done. Of this, reference will be made in the mine
descriptions.
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With improved waterways from Sault Ste. Marie
eastward through the chain of great lakes, Michigan will
become still more important in a mining way, as her ores
will then be transported more rapidly and at a
considerably less cost than now. This great water route
is being deepened and made more easy of navigation, a
work of incalculable value to the iron ore mining industry.

THE MARQUETTE DISTRICT.

Briefly, it possesses a length of forty miles and has a
width of from three to ten miles. Its eastern terminus is
near the city of Marquette, and its western a few miles
south of the village of L’Anse. The formation trends
nearly east and west. The iron ores occur in the
Huronian rocks of this area of which there are some
thirty members. This series of rocks has been subjected
to an enormous lateral pressure in line with its axis,
causing foldings of the strata, tilting them sharply upward
from their original position. Through this, eruptive rocks
have forced their way. In these folds of the formation the
ore is found generally in lenticular-shaped masses or
“pockets,” as they are locally termed. The formations
are very much distorted and twisted in many places so
that following of ore veins is not easy of
accomplishment, in this respect being much more
difficult than upon any of the other ore ranges of the
Lake Superior region. The eruptive rocks have played
an important part in assisting in the concentration of the
ores as well as protecting the latter at the time of the
terrific glacial grinding to which this country was
subjected. Of this there is frequent illustration in the
descriptions of the mines that follow.

While the first discovery of ore was made in the
Marquette district as early as the year 1845, it was not
until 1856 that shipments of ore were credited to it, there
being no means of transportation until the latter-
mentioned year. Naturally, the work of development was
tedious and expensive. Little was known of the business
of mining. The methods were faulty, the machinery
primitive, and the first million of tons was not produced in
a single season until 1877. This achievement was not
referred to without some feeling of apprehension on the
part of the mining companies, however. | will remember
the sober predictions that such an enormous quantity of
ore must surely flood the market to the exclusion of other
stocks for some time to come. At this period in its
history Lake Superior boasted no other ore range than
this. Since then the gain has been steady, and the close
of 1895 finds a credit of 43,937,510 gross tons for this
range.

From a personal inspection of every working mine in the
district, | can assure the people of the State of Michigan
that the Marquette district is still one of the most
important in the country. lIts stores of ore are abundant,
new discoveries of promising nature have been made,
and at no former time has there been a greater tonnage
developed in its mines and not yet brought up to the light
of day. It possesses both hard and soft ores, bessemers
and non-bessemers (all that the makers of iron and steel

need to give them satisfactory mixtures, and it has the
means at hand to produce them rapidly. The distance to
lake port is fifteen miles from the most active scene of
mining operations, Marquette being the nearest lake
shipping point, while Escanaba is sixty miles away, but
with a lake rate for the handling of ore that brings the
freighting charge, rail and lake combined, to about the
same figure for deliveries at Lake Erie ports. | find
excellent equipments of machinery everywhere, and at
all places there is progressive, wide-awake business
management.

The total number of tons sent out in 1895 was
2,095,166, this being a gain over the previous year of
36,483 tons. This would have been considerably
increased but for a strike of miners and mine laborers
lasting for ten weeks in the midst of the shipping season.

In writing of the mines of this district | shall not attempt to
take them up in the order of their discovery, but will
associate them with the different towns nearest which
they are located. This will more readily familiarize the
reader with their whereabouts, and assist in an easier
reading of the map showing the boundaries of the
different properties.

The most easterly mines of the range now in operation
are those in and surrounding the city Negaunee, a bright
town with a population of over six thousand.

THE BUFFALO MINING COMPANY.

Under the above title are now operated the Queen,
Prince of Wales, Buffalo and South Buffalo mines. They
are all located on section 5, town 47, range 26. The ore
deposits occupy troughs made by the folding of the
slates. On the south forties there is a fold that holds
what is termed the “Regent” lens, this being on the
Queen tract. The Queen mine old lense occupies
another fold in the same forties farther north, and in the
next fold is the Prince of Wales and the Buffalo vein.
The ore made up to the overlaying sand and was first
secured at the Buffalo old mines in open cuts, but they
have mined out these, and all the ore is now taken from
underground. The lenses pitch to the west and at that
end of the present workings a very strong capping is met
with. This has given some trouble on account of its
firmness, the plan of working adopted here being to cave
the overlying burden, letting it follow after the ore. They
mine out one level at a time, commencing at the top of
the ore deposit and slicing it off, protecting the ground
with light drift sets, and letting the surface rock, sand,
etc., come down in the mined-out territory. The
accumulation of timbers, called "gob," soon forms a
strong network, and, protects the miner from danger of a
too-sudden rush of ground. The object is to take one
level at a time, cutting it up into as many blocks as can
conveniently be handled, and winning the ore as rapidly
as possible. The heavy capping offered a serious
obstacle to the method employed, and square sets of the
old-fashioned sort were used so as to open up a large
room under this capping. On the 24th of last December
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the surface broke away, and now the management can
operate the caving system satisfactorily.

The ore is a non bessemer, a soft hematite, that gives
about 62 per cent metallic iron. In the “Regent” lense,
which was opened upon about two years ago, there was
ore of bessemer grade near surface, but at greater depth
it has changed to a non-bessemer, Mr. Cole, who has
charge, arguing that the phosphorus of the higher
horizon has leached out, being carried to the lower
portions of the lens. Work of mining has been confined
to this regent deposit since the resumption of operations
in 1894, and a find showing is now presented. They
have mined out the ore to the fourth level, 250 feet from
the surface, and are now preparing the fifth level for
attack as soon as the fourth has been finished. They
have a two-skip underlay shaft here that inclines at an
angle of 45 degrees, following the dip of the foot wall.

The Queen has reached a vertical depth of 450 feet, and
has a level of ore standing that can be wrought at any
time when there is a demand for it.

The Prince of Wales is 450 feet deep, and awaits the
pleasure of the management. It has large stopes of ore
that can be readily obtained. There is a rope haulage
plant that handles the product from stopes to shaft at a
rapid rate of speed. The shaft is a fine one, having two
cage-ways. Skips and cages are worked in balance at
all the shafts of the Buffalo company, and single engines
are employed, changes in their original fitting having
been made to permit them handling two skips without
centering.

The old Buffalo mine has ore showing, and could send
out a considerable tonnage, but nothing is being done at
this point.

The ore deposits of the South Buffalo are exhausted,
and the shaft is used for the sending of timber into the
mines.

The shafts are all in solid ground at the different
properties; substantial rock drifts have been put in
connecting the several mines, so that all the ore can be
obtained, the miner protected and the ventilation of the
underground workings made perfect. The mines make
considerable water, they taking the large volume coming
from the Blue property that adjoins immediately on the
west, and which is idle. The company possesses fine
machine, carpenter and smith shops, is well equipped
for taking care of its mining affairs, and has expended a
large amount of money in preparing for the future. When
working full force of men about 600 are employed, but
this number has not been given place since the
depression of 1893.

The mines of the company have produced 2,053,705
gross tons of ore, of which 220,300 tons were sent out in
1894, and 160,817 tons in 1895. The fee is owned by
the Breitung estate, W. P. Healy and others. The
principal owners of the lease are Corrigan & McKinney,
Cleveland, Ohio. The general manager is T. F. Cole,

Negaunee. Richard Roberts is mining captain, Walter
Croze mining engineer, Thos. Carmichael cashier.

The above mines were closed on the 2d of January, in
this year, and the working force of 225 men discharged.
The company informs me that an excessive royalty rate
forced them to this course. It is 40 cents for each ton
mined. This rate was not paid in 1893 and 1894,
however, concessions having been made by the fee
owners. Atthe present time, March 10, 1896, the mines
are still idle, occasioning great distress amongst the
labor of Negaunee, the Buffaloes, when active, being the
principal labor-employing concern in the town.

THE NEGAUNEE MINE.

This property lies north of the Buffalo group of mines,
being located on the northwest quarter of section 5, and
for some years has been an important producer of high-
grade bessemer ore. The latter is of a schistose nature,
is so firmly in place that it all has to be drilled and
blasted, and in the upper levels very large stopes were
mined without the use of timber. The vein is a flat one,
having a dip to the northwest of 34 degrees on its upper
side, and of 31%2 degrees on its lower. They have
opened up on the trend of the deposit for about 700 feet.
The thickness of the ore between hanging and foot walls
is about 35 feet, and the width is from 280 to 350 feet.
The walls are a lean ore formation, and very substantial.
Crossings of paint rock, having a thickness of from 6 to
20 feet, are met with occasionally, they cutting the ore
body from east to west.

The mine has but one shaft, this being in the hanging in
the upper levels, and has been continued to the 486-foot
level, which is the third in the lower portion. It is vertical,
having skip-way and ladder-way. The three levels
reached by this shaft have been worked out. From the
third level a shaft was put down on the foot wall, but the
inclination of 35, degrees being more upright than the
dip of the vein, the shaft is now into the foot wall,
crosscuts being necessary to connect with the ore of the
different levels. Of the latter there are six, upon the
upper four of which the principal mining is now being
done. On the fifth level they have run their main drift
along the foot, and upon the sixth level they have just
begun this task.

On the fourth level, at the time of my visit, they had
opened five rooms in ore. These rooms are three sets
wide, sets of timber being seven feet from center to
center, legs being eight feet. They leave pillars to
support the hanging, these being three sets wide, or as
thick as the mined-out portion. They mine from foot to
hanging, first driving their main drifts and following with
wing drifts, taking care not to have the latter as far
advanced as the former so that the ground will not be
too much weakened. Hand drilling, with hammer, or
jumpers, is practiced, no machines being employed.
The rock, is disposed of by dumping it upon sixteen-foot
lagging that is laid in the bottom of drifts, the drifts being
also lagged on the sides to prevent the waste from
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mixing with the ore. They use hemlock for legs and pine
for caps. The water is carried over the sills in the drifts,
and upon the sills a four-inch tie is placed, this carrying
the tram car rails which insures dry footing for trammers.
In getting the timber into the mine they take advantage
of the noon hour to lower it as far as the vertical shaft
extends, this permitting the cage to run steadily on ore
during regular working hours. On each side of the
incline shaft raises have been put in from the top to
bottom of the mine, and through these avenues the
timber is handled from the bottom of the vertical shaft.
These raises also afford ventilation, and would serve as
a means of escape from the lower levels in case of
accident in that portion of the mine.

Protecting the incline shaft, a body of ore 112 feet thick
has been left, and two lines of hose are always in
readiness in case of fire. The vertical shaft is a very wet
one, the water running over the timbers everywhere, so
that there is no danger from fire. This precaution is
observed because it is the only avenue leading from the
mine. From the top of the incline shaft a stairway takes
the place of the usual ladder road, and, due to the
flatness of the vein, it is a great improvement over the
ladders.

In the lower levels they are meeting with high
phosphorus areas that were not encountered nearer
surface. The greatest care is observed in the sampling
of the ore in the stopes. Each set of timbers bears an
iron tag showing the quality of the ore. If of bessemer
grade, the iron shows one hole punched in it. If non-
bessemer, three holes are found in the tag. There is
also a tag showing that the chemist has not yet
determined the class of ore. In this way they keep close
watch of the different kinds, and a stockpile is secured
that can be guaranteed to the consumer.

The mine has fine slopes, and could produce a far
greater tonnage than has been averaged for the past
few years. For 1895 the gross tonnage mined was
90,731, for 1894 it was 132,493, and the grand total to
date is 648,338. A royalty of 15 cents per ton is paid the
fee owners.

The mine needs a better hoisting plant, and one is now
being arranged for. Employment is given to 140 men.
Captain Samuel Mitchell is agent, Alfred Newcombe
mining captain.

THE GRAND RAPIDS MINE.

This mine is located in the southern part of the city of
Negaunee, occupying ground considerably elevated
above the town. Its ores are found in the western
extension of the formation of the old Milwaukee mine,
now idle on account of exhaustion of the lenses which
gave the product in the past. The diorite rises on both
sides of the trend of the formation, which is east and
west, and in the jaspers and soapstones the ore lenses
are found. They have two shafts in the foot-wall, these
being down to the 450-foot level, and have a length of
450 feet, measured on the incline, of about 65 degrees.

The most westerly of the shafts was put down 100 feet in
the winter of 1895-6, but no mining has since been done.
They have a deposit of ore possessing a thickness of 20
feet and it has been opened on its trend for 300 feet, the
ore being a non-bessemer. Two 5-foot hoisting drums
are in workable condition and are ample to take care of
the ore mined. In December of 1895 the lease was
purchased by Edward Breitung and others, who intend to
operate the old Milwaukee in connection with it. The
Breitung estate owns a controlling interest in the fee,
Jas. H. Rough, Fred Nightingale and other Negaunee
gentlemen were holders of the lease, and had done the
work of sinking referred to. The late purchasers have
not as yet commenced the task of developing the
property.

The total production is 110,599 tons, of which 6,767
were shipped in 1895 from stockpile mined several years
ago.

Since the above was written the recent purchasers have
relinquished possession of the mine and seek to have
the former operators release them from the conditions of
the sale, which the latter refuse to do, and the matter will
be decided in the courts. The shafts are now filled with
water.

THE BARASSA.

This property lies directly east of the Negaunee mine
tract, and adjoins the latter. Ore of excellent quality was
cut by diamond drill borings, and they attempted to reach
it with a shaft through quicksand. After many months
and many thousands of dollars expended in the effort, it
was finally abandoned without the sought-for ledge
being encountered. The owners now talk of trying a
shaft in the solid rock that outcrops a short distance
north of the old shaft, but the work has not been
commenced as yet. Mr. Barassa, of Negaunee, is the
principal owner of the fee, and the tract is looked upon
as a most favorable one. A shaft will probably be sunk
early the coming spring.

THE JACKSON MINE.

This property is attractive in the history of the iron ore
region of Michigan and the entire Lake Superior region
because of the fact that it was here the first discovery of
ore was made, here the first mining was done, and from
its ores the first iron was manufactured. The discovery
of the ore was made in the winter of 1845-6, the
glistening mineral being first seen where the upturned
roots of a tree exposed it to view. Since that time the
mine has been an active producer, and the fact that it is
still one gives some idea of the persistence of the ore
deposits of this range.

The older workings of the mine extended well towards
the main street of the business portion of Negaunee city,
but this territory has been abandoned and operations are
now being conducted on the western end of the
company’s property, half a mile farther west, where one
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shift is worked and where the monthly product amounts
to about 4,000 tons.

They have two working shafts at this end of the mine,
the "Sand shaft” and “North shaft,” the latter being so
named because it is the most northern at this portion of
the mine. Itis vertical, is 210 feet deep, and operations
are confined to the robbing of pillars that were left in
former years to support the hanging wall. At the Sand
shaft, which is down 300 feet, they are following the ore
vein on its western extension, and some fine stopes are
seen. The ore occupies a trough or fold and is quite flat,
about 35 degrees. On the hanging wall side there is
soapstone for four feet and over this is banded ore and
jasper. The foot is a lean ore formation. The soapstone,
where free from water, stands well, and needs no timber
to hold it in place.

The Jackson is productive of both hard and soft ores,
these occurring indiscriminately in the vein. They may
be working in a stope of soft hematite and find ore of the
hardest nature at any moment. The metallic contents of
each are about the same, yielding 58 per cent iron, and
is just on the bessemer line. There is a constant rolling
or waving of the foot wall, and generally the hanging
conforms to it, but | saw places where it did not, and
here the largest stopes of ore are found. Some very
high stopes are worked, the miners letting the broken
ore remain under their feet while they work upward, this
being preferable to high staging or ladders.

The ore is making under the swamp to the west, and
evidence of this is seen in the increased dripping of the
water in the back of the level. There is plenty of room in
the west end of the mine for large deposits of ore, and it
would not be surprising if they are met with. There is
considerable ore yet left in the shape of pillars, and at
the present modest manner of operation it will require
many years to secure this.

The company is fortunate in possessing the fee of its
property, and it has also advantages in the way of
transportation facilities, possessing its own boats that
are of modern construction, built of steel, and are fast
steamers.

The Jackson has produced a grand total of 3,380,691
gross tons, and in the past has paid handsome
dividends to its shareholders. About 80 men are
employed, they working on the contract system, being
paid so much per skip for breaking and tramming the ore
to the shaft.

Capt. Samuel Mitchell, one of the progressive mining
men of the district, has charge, and is president of the
company. James Harvey is mining captain, Thomas
Pellow is secretary, Chas. Jennings cashier, C. B.
Mason mining engineer and chemist.

THE BLUE MINE.

This mine is idle and has been since October, 1894.
There is plenty of ore in the mine, but the fee owners
exact a royalty of 40 cents per ton, and the selling price

of the ore will permit of no such extravagant figure for
the privilege of extracting the mineral.

The location is the next west of the Buffalo group of
mines, adjoining the Queen, and its ore deposit is a
continuation of that found in the Queen. They have a
shaft in the foot wall to a depth of 540 feet, the lowest
level, the third, being run at a depth of 526 feet. No
mining has been done upon this level, and the crosscut
from the shaft had not reached the ore when operations
were suspended. The workings of the Queen have
proved considerable of value for the Blue, however, and
it is fair to predict a satisfactory ore deposit on the third
level when the latter has been opened out.

In appearance and quality the ore is like that of the
mines of the Buffalo company, yielding 622 per cent
metallic iron and from the .100 to .112 in phosphorus.
They are well equipped with machinery, and are ready to
resume business whenever they succeed in obtaining a
more favorable rate of royalty.

Samuel Mitchell is president, Thomas Fellow, secretary
and treasurer, Negaunee, Mich.

The mine has produced a total tonnage of 83,280, of
which 44,140 was shipped from stockpile in 1895.

THE CAMBRIA MINE.

The location of this is about a mile north and west from
the business portion of the city of Negaunee. It lies
close to the south shore of Teal lake, a magnificent body
of water from which the city secures its supply, and is
worked under lease from the Teal Lake Iron Co. Work
was begun here in 1876 on lenses of ore that
outcropped on surface, and from which a considerable
product was secured in open pits. They finally went
underground, and a caving in of the surface caused
them to abandon the workings. The present
management has an idea that there may be ore in the
bottom of the old pits, and an exploring shaft is being
sunk. At a depth of 100 feet it struck the old timbers of
the mine. They will go through these and endeavor to
learn something of the territory beneath. The ore in the
old pits was of excellent quality, better than any since
found on the company’s lands and surpassing that of
most mines in this district.

Two lenses of ore are found to the north of the old pits,
these having about 300 feet of ground between them,
and to each a shaft has been sunk. No. 2 shaft is the
most easterly and is down to the eighth level, 570 feet,
and 60 feet more has been sunk for the addition of
another level. At this shaft they are taking ore pillars on
the seventh and eighth levels.

No. 3 shaft is located 400 feet northwest of No. 2, and
pillars are being taken on the 5th, 6th and 7th levels.
The shafts are connected by a drift at the 6th level, and
similar connection will be made at the eighth level.

The ore is of a hard nature, having to be drilled and
blasted, and occurs in a ferruginous schist. Its pitch is to
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the west, and it may dip to the north or south, it
occupying folds in the formation, the footwall of one lens
making the hanging of another. The ore generally
makes into the hanging wall and into this holes are
frequently bored so that none may be overlooked.

The footwalls rolls and waves irregularly, and it is often
perplexing to those who have to follow it. The vein may
narrow to a few feet and then swell out to 30 or 40. It
has been as thick as 100 in the upper levels at the west
end of the mine.

In winning the ore they use the ordinary square sets,
taking rooms two sets wide and leaving three sets of
ground to support the hanging. The pillars are secured
by caving them. The best ore is found in the east end of
the mine, where it is of bessemer quality, giving about 64
per cent in iron. But little water is pumped. In a drift
being run to the north to explore the ground in that
direction, they were meeting with considerable water at
the time of my visit in January, and the miners were
somewhat nervous, thinking the lake might be the
source of the increased flow, but they are too far away
from that body of water to meet with trouble from that
quarter. It may be the water that has lain in some ore
pocket, this being of usual occurrence in hematite mines,
and, instead of a menace may prove the forerunner of
something valuable.

The mine is well equipped with machinery, having four 6-
foot hoisting drums, and gives promise of being an
important producer for many years to come. It has
yielded a grand total of 751,260 tons, of which 39,467
tons were shipped in 1895.

A. W. Maitland is general manager, John Deacon mining
captain, Fred Nightingale cashier. The president is W.
M. Barnum, New York city; the secretary and treasurer,
S. P. Ensign, Lime Rock, Conn. The title of the
organization is The Cambria Mining Co.

THE LILLIE MINE

adjoins the Cambria immediately upon the west, and is
operated by the Cambria Mining Company. The ore
occurs in the same fold in which the original workings of
the Cambria mine were made, but it is of different
character, being very soft, and is also non-bessemer.
They have two shafts, one to the 300-foot level, which is
used only for ventilation, and one to the 6th level. The
latter is vertical to a depth of 350 feet, and then follows
the inclination of the foot, 51 degrees, for 400 feet,
measuring on the incline. They talk of sinking another
shaft several hundred feet southeast from the present
main one, but the work has not been commenced as yet.

The ore is won by slicing from the top, letting the
overlying drift and rock follow down. This is osberved
throughout all parts of the mine with the exception of a
portion of the east end where the capping is very strong,
and here the ordinary square sets are employed.

They are now preparing to attack the ore on the fifth
level, the lowest opened up. The shaft is down to the

sixth, but nothing has been done in the way of starting
the level. They mine out one level at a time. The
showing of ore on the fifth is a fine one, the ore lense
having a thickness of fully 100 feet and is several
hundred feet long. Indeed, the Lillie never looked as
healthy as the present finds it. Owing to its soft
character, the ore mines readily, and the caving system
can be worked to advantage. The best ore is met with in
the west end of the property, whereas at the Cambria
the opposite is in the condition. Like the Cambria, itis a
royalty paying mine.

There has been considerable surface improvement here
during the past few months. They have put in an 8-foot
hoist and two new boilers with new buildings for their
reception.

Capt. Deacon looks after underground affairs at the Lillie
and Cambria. Ben LalLonde is mining engineer and
chemist. About 300 men are employed at both mines.

The Lillie is one of the few properties at which 8-hour
shifts are worked.

The mine has yielded a total of 429,946 tons of ore,
shipping 54,445 for the year just ended.

THE HARTFORD MINE

is located next east of the Cambria, and is now idle. It
has two shafts, the deeper of which is 450 feet on its
incline. Mr. Ben Neeley, of Negaunee, the president and
manager, informs me that they have 60 feet of ore of
good quality. To the east of the shaft the ore outcrops
and they have done some testpitting on it. About 200
tons were shipped from a lean ore dump this year, 1895.
They lease the property from the owners, the Teal Lake
Iron Co. The shafts are full of water, and the time of
resumption is uncertain. S. R. Bell, Milwaukee, is
secretary.

There are other idle properties in and about Negaunee,
some of which are well located. The Lucy, on the south
side of town, was formerly operated by the Cambria
Mining Company, but was surrendered to the fee
owners, who would not lower an unreasonable rate of
royalty. It was a producer of a manganiferous ore, the
lenses being small and expensive to work.

The old Rolling Mill property has been idle for several
years, but the location is a favorable one and there is
talk of exploring it.

On section 8, to the south of the Buffalo mines, there is a
fine chance for ore deposits.

At the present time there is nothing being done in the
way of exploring at these abandoned places, whereas, a
few years since, the surface was dotted with drills and
windlasses; but with an improved condition of the market
for ore they will resume with their old-time activity.
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MINES OF PALMER.

The village of Palmer is the commercial centre for the
mines of the Cascade range. ltis five miles south of the
city for Negaunee, and the vicinity has been the scene of
great activity in former years, but during more recent
ones it has felt the depression like other towns
depending on their iron mines for business. While much
has been done in the past in the way of exploration, but
few mines have been developed. Just now there is a
demand for iron ores high in silica and low in
phosphorus, and the Cascade range possesses those of
this nature, and they are being developed. Prominent
among these are the mines of

THE CONSOLIDATED MINING CO.

These were formerly known as the Mesaba’s Friend
mine and the Richards’ mine. The first was located on
the south half of southeast quarter of section 28, town
47, range 26, the latter on the northwest quarter of
northwest quarter of section 33, and were leased for a
term of twenty years, the royalty being ten cents per ton
for ore yielding under 58 per cent in iron and 15 cents for
ores that gave a higher percentage than 58. The
company also owns the fee of the southeast quarter of
section 26, same town and range as properties above
described. The leases are secured from A. H. Wick, of
the Home Iron Mining Co., Cleveland, Ohio.

From the first described of the above there were mined
and shipped 5,503 tons of high silicon ore during 1895,
the product coming from an open cut, from which it was
cheaply secured. On the old Richards property no ore
was shipped, but a considerable body of it was exposed
by stripping off the surface, which is but a few feet thick.
A large output can be made from these properties, and,
while the price is low for ores of this class, they have no
pumping or timbering to do, and with proper
management ought to make a profit. The ore assays
48.30 per centin iron .026 per cent in phosphorus,
28.80 per cent in silica.

On section 33 they have a shaft down 40 feet, and are
drifting north in lean ore.

J. H. Quinn is president and treasurer, T. J. Dundon,
secretary, Ishpeming, Mich.

THE PLATT MINE.

The mine has been working for the past five years, and
is located on the northwest quarter of the southeast
quarter of section 29, 47, 26. They have a shaft down
200 feet, have followed the deposits for a length of 400
feet, the latter being much broken and twisted. They
have opened five levels. At a distance east of the shaft
of 280 feet they have sunk a winze 80 feet, have a
crosscut from the bottom of this 75 feet, and have
followed the formation on its trend for 120 feet, but the
showing of ore was not satisfactory. The jasper comes
in too frequently for comfort, and the mine has been a
perplexing one to handle. The ore found is of excellent

quality, and they secure it by mining from the bottom up,
using drift sets. There has been some talk of closing the
mine, but this has not been done up to the 2d of March,
1896. They have an excellent plant of machinery, 6-foot
drum, 10-drill compressor, and two 80-horse power
boilers. The fee is owned by H. Wick, of Cleveland, O.
The mine superintendent is John A. Redfren; cashier, O.
B. Warren. The president of the company is John F.
Eddy; secretary, Newell A. Eddy; treasurer, Chas. A.
Eddy, of Bay City, Mich.

THE STARWEST MINE

is better known as the Wheat, under which title it was
operated for many years. Its location is the southeast
quarter of the southeast quarter of section 29, 47, 26,
the fee being owned by the Home Iron Mining &
Manufacturing Co., Cleveland, O. The mine was closed
in 1891 and resumed again in September, 1894, being
taken hold of by Samuel Hoar and others, of Negaunee
and Palmer. The work was confined to outcroppings of
lean ore, and 5,550 tons were mined in that year.
During 1895, 51,207 tons were mined and shipped, this
being of the lean ore class. Late in the fall of '95 the
task of unwatering the old workings was commenced,
and has been completed. The lowest level is 225 feet
from surface, and there is a promising lens of ore here,
having a pitch to the west, and in this direction they hope
to develop something of importance. The quality is
much better than that of the surface deposits upon which
work was conducted the past summer. There are two
ore formations here with diorite separating them, and
two shafts reach the deposits. These have lately been
repaired and placed in condition for active operations
underground. Additions and improvements have been
made to the plant of machinery, and a reorganization of
the old company has taken place, Mr. Hoar’s interest
having been purchased by prominent people of
Marquette county. The officers are: S. R. Kaufman,
president and treasurer; T. F. Cole, vice president and
general manager; L. G. Kaufman, secretary; Harry
Whitburn, mining captain.

THE VOLUNTEER MINE.

This is the most important mine on the Cascade range,
and is located in the village of Palmer. It was for many
years known as the Palmer mine, and has sent to
market 1,009,955 tons of ore. It was closed down in the
spring of 1894, due to the feeble market and the
prejudice against hard ores, of which it is a producer. In
1894 it shipped 26,946 tons and in 1895 sent out 32,672
tons, and has something like 40,000 tons now on hand
at the mine.

The Volunteer is rich in large bodies of ore, but the
quality is not up to the standard of hard ores now
demanded by makers of iron and steel, and the price
offered is not sufficient to pay for working the property,
so the latter is full of water. The principal work done for
two years before the closure was at the east end of the
mine in A, B and C shafts. The former is the most
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eastern and is down to the 6th level. B is 300 feet
farther west and is to the 10th level. There has been but
little work done below the 5th, and the showing of ore
was a magnificent one. They were driving a drift from
the 9th level to connect with C shaft, 700 feet west.

The ore at B shaft gives about 55 per cent in metallic
iron and is wavering on the bessemer limit as to its
phosphorus content. C shaft ore gives 62 per cent iron.

There is a fine equipment of machinery, and everything
is in shape for active mining whenever the order for
resumption comes. The company possess the fee of
1,800 acres in the immediate vicinity.

Wm. C. Colburn is president, J. C. McCaul, secretary
and treasurer, Detroit, Mich.; Alfred Kidder, Marquette,
agent; Thos. Walters, Ishpeming, superintendent; Mark
Elliott, Palmer, cashier.

EXPLORATIONS.

J. Q. Adams and others are exploring on the northeast of
section 33, 47, 26 and the northwest of the northwest of
34, and are looking for ores high in silica.

THE MARQUETTE & NEGAUNEE EXPLORING CO.

are looking for ore on the east half of the southwest of
19, 47, 26. They have a shaft down 82 feet from the
bottom of which there is a drift north of 10 feet in rock
and one of 25 feet to the south in mixed ore and jasper.
Four men are employed, and the option is from the Iron
Cliffs Company.

The Pittsburgh & Lake Superior Iron Company, of which
Mr. Jos. Kirkpatrick, of Palmer, is one of the principal
owners, did considerable diamond drilling for iron ore to
the east of the Volunteer mine some years ago, and
found much of promising kind, hard ore of excellent
quality, but they have not yet started a shaft to develop
the vein, they awaiting the advent of better times.

MINES OF ISHPEMING CITY.

Ishpeming is the mining center of the Marquette district.
It is a lively town of over 12,000 inhabitants who are
wholly supported by the mines. It is two miles west of
Negaunee, and fifteen from the lake port of Marquette.
Its mining corporations are powerful ones, possessing
the fee of their vast estates; they have ample capital to
carry on their affairs, and have been remarkably
successful.

THE LAKE SUPERIOR IRON CO.

was the second to engage in iron mining in Isheming,
and the third in chronological order in the Lake Superior
district, its first shipment of ore having been made in
1858. It has also credit for having produced more ore
than any other iron mine in the district, its shipments up
to the present reaching the magnificent total of
6,734,472 gross tons, of which 342,097 tons were

marketed in 1895. It has been in constant operations in
all seasons day and night. It has paid its labor promptly,
has been progressive and energetic, and has done
much in calling the attention of capital to this mineral
field.

Due to so long a period as has marked the operations of
the company, there are many changes from the
conditions that marked their earlier history. In the early
days the hard ores were the ones sought, but little being
known of the softer, and these were mined from
immense open pits that still mar the surface in many
places. The hard ores outcropped on the north side of a
high range of diorite hills that trend east and west
through the city and on this side of the hills the work of
the company was confined for many years. Extending
eastward there is a change from the hard to the soft
ores, and a break in the hills makes the valley or basin in
which Lake Angeline formerly lay. The waters of this
lake, 800,000,000 gallons, have been pumped out, and
underneath the old lake bottom the Lake Superior,
Cleveland, and Pittsburgh & Lake Angeline Companies
are now all conducting mining operations.

The ores of the Ishpeming mines occur in troughs made
by the folding of the diorite, the latter being in line with
the trend of the immense synclinal, east and west. On
the north fold there is the hard ore mines of the
Cleveland-Cliffs Company; in the next going south is the
hard ores of the Barnum and Lake Superior, and the soft
ores of the Lake Superior; next south the soft ores of the
Lake Angeline deposits, and succeeding this is the fold
in which the old Lake Angeline and the section 16 mines
of the Lake Superior Company are held. In these folds
are the usual quartzites, jaspilites, soapstones, paint
rock, and other associates of the ores common to this
field.

The Lake Superior operates the Lake Shaft, Old Mine
Hard Ore, Section 16 Mine, and Section 21 Mine.

52BN

A VIEW AT LAKE SUPERIOR HARD ORE MINE.

THE OLD MINE HARD ORE

is located at the west end of the high range of diorite to
which | have referred. Its lowest level is 920 feet from
surface, this being at the most westerly shaft, No. 7.
There is ore still showing in the bottom. On the 860-foot
level they are driving east to connect with a drift being
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put in from No. 6 shaft, several hundred feet farther east.
No. 6 is the most easterly shaft on the hard ore deposits,
and is down 840 feet. On the 860-foot level 350 feet
west of No. 8, they have a find stope of ore, and at the
680 and 760-foot levels at No. 7 they are developing
new lenses that give promise of being valuable. These
ores are of the slate variety, running high in iron and
containing no moisture.

They secure the ore here by mining from the bottom
upward, filling with waste rock that is readily milled
down. There is a great tonnage of ore still remaining in
pillars that will give a substantial portion for many years
to come, as pillars are plentiful throughout this portion of
the mine.

An interesting study at No. 7 shat is the position of the
diorite. To the bottom of the old open pit it formed the
footwall, conforming to the inclination shown in the
surface outcropping, but below the bottom of the pit it
dips south, forming the hanging wall, and at a depth of
920 feets till observes the latter position, gaining about
15 feet in every level of 40 feet that has been sunk.
Eventually, it will probably assume the position shown by
the inclination near surface, but as long as it holds its
present course it gives opportunity for ore lenses to
make. The great eruptive evidently came up vertically
and then tilted over the north.

THE LAKE SHAFT.

This shaft was sunk to find the eastern extension of the
bodies of hematite that were encountered farther west,
and which have been worked out in what used to be
known as the “Old Mine Hematite.” It is vertical and is
down to the 750-foot level, but up to the present the 513-
foot is the lowest level upon which mining has been
done, six levels having been opened up to and including
this. The ore in the upper levels contains about 5 per
cent manganese, an unusual element to such extent in
the ores of the Ishpeming basin. There is considerable
non-bessemer in this mine, and the vein has been
irregular, and contains many bunches of rock. In the
east end of the mine they are following the ore upward, it
turning towards the surface. The object is to get on top
of the deposit and mine it downward, letting the surface
follow. In the levels where ore has been mined it has
been taken on square sets, beating out rooms two sets
in width across the vein. There are four raises
connecting the different levels. The water is taken up at
Cage shaft, at the eastern end of the old mine hematite,
and 700 feet west of the Lake shaft. Eastward they have
mined to the west line of the Cleveland company's
property.

What promises to be one of the most important mines of
the Lake Superior Iron Company is now being given
attention. The location is 800 feet south of the Lake
shaft. Here they explored with the diamond drill in the
summer and fall of 1895, and five holes encountered soft
blue hematite of excellent quality, it having a thickness of
from 50 to 100 feet. Assays give from 65 to 68 per cent

iron and show well under the bessemer limit as to
phosphorus. To reach this ore they are driving a drift
from the 300-foot level of their Lake shaft, the object
being to get under the bottom of the deposit and then
rise into it, opening out on the top of it, and letting the
surface come down. The surface here is composed of
15 feet of mud and 53 feet of sand, gravel and hardpan.
On the 5th of March, 1896, this drift was in 550 feet. In
size it is 9 feet high by 8 wide. The ore from the new
deposit will be taken through this to the Lake shaft,
power of some kind being used to do the tramming.

By way of illustrating the skill of the modern miner, | will

add that 166 feet were cut in this drift in the first month,

the rock being stubborn hematite jasper. Three shifts of
eight hours each were worked

SECTION 16 MINE.

This property of the Lake Superior Iron Company adjoins
that of the hard ore workings at the west end of the Lake
Angeline mine, and it has been a producer of hard ore
for several years past. It was prospected from a small
shaft put down near the Lake Angeline mine, and since
then two others have been sunk to the northwest. Of
these what is known as the “New Shaft” is the principal
working one. It is down to the 630-foot level, but the two
lower levels are not opened out as yet.

At the old shaft they are stoping up on the vein on the
190 and 230-foot levels, the ore broken being sent down
to the 270 foot level from which it is trammed to the New
shaft and sent to surface.

Nothing is being done on the 310, 350 and 390-foot
levels. They are mining on the 530 foot and are carrying
down a slope that makes quite flat to the west, the angle
of inclination being something like 40 degrees. They
have followed this down to a point corresponding to the
530-foot level of the shaft, and will continue downward to
the 580 foot territory, when it will be connected with the
shaft by a dirft now being driven. The ore from the slope
is hoisted by a small engine located underground to the
430-foot level.

To the west the vein is quite flat and is also very
irregular, it folding and twisting in a way that bothers the
miners not a little. A dyke possessing a thickness of
about 130 feet cuts through the ore formation from east
to west and ore is found on both sides of it.

A soft hematite is found on the 530-foot level to the north
and east of the shaft, and they are now developing this.

There is but little timber used in this mine. At certain
places the hanging is weak and it has to be employed,
but generally the ground is solid and remains in place
after the ore has been secured.

There are fine stopes in the mane, lenses that run from
20 to 40 feet thick, and the outlook | consider promising.
There is a large territory to the north and west, and it is
generally thought that the ore formation will make
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around the western end of the diorite hill, joining that of
the hard ores of the north side of this elevation.

Two miles south of the city of Ishpeming is the Lake
Superior Iron Company’s.

SECTION 21 MINE,

which adjoins the workings of the old Winthrop and
Mitchell mines on the north and west. This is a
comparatively new mine, and they have not produced
much from it as yet, the work thus far performed being
confined to the sinking of shafts, opening of levels, and
preparing the property for active production.

There are three shafts to the ore body. The west shaft is
vertical from 300 feet when it is inclined to conform to
the dip of the footwall. It is to the 450-foot level, and, as
its name indicates, is near the western end of the
property. From the 400 foot level they explored the
territory to the north and east, this resulting in the finding
of a large deposit of ore about 20 feet from the shaft.
This has not yet been drifted to, the find having been
made with the diamond drill, but the work of testing the
size of the discovery will soon be commenced.

The east shaft is 1,100 feet east of the one at the west
end of the mine, and is down to the 580-foot level, and
was sinking for another lift of 100 feet at the time of my
visit. In the upper levels of this shaft the ore is very
irregular; there are many bunches of rock encountered,
and there is considerable low-grade ore that is not being
touched. The ore of the entire mine is generally non-
bessemer.

From the East shaft to the Mitchell shaft is 750 feet. The
Mitchell was formerly sunk to take care of the Mitchell
mine ore, just south of the Lake Superior, and as the ore
was worked out to the Lake Superior line, the latter
company purchased the shaft for their use. This shaft is
to the 580-foot level. As they work east the vein swings
gradually to the north, and one cannot but believe that it
will eventually make alongside a diorite outcropping
some distance northeast. If this proves to be true, it will
insure a long stretch of ore. In the east end of the mine
on the lower levels the vein is regular and has a
thickness of 40 feet. The quality is also improved over
the ore of the upper levels.

In winning the product they use timbers, but not the
ordinary framed sets, “sprags” being used instead of the
fitted pieces. They put in raises and mine for 50 feet
each side of them, working from the farthest side of the
block of ground back to the raises. When the rooming is
finished on a level they go back to the end of the vein,
beating out the pillars from the end of the mine first, and
letting the hanging follow them, in this way keeping the
back safe where they are taking the ore.

The new shafts are fitted with skips that work well in their
vertical positions. Shafts are three-compartment.

This promises to be an important addition to the mines of
the company. Indeed, it is that already. They are finely

equipped with modern hoisting, compressing and
pumping machinery. Capt. John Trebilcock is in charge
of the underground and has general supervision over the
surface as well. Jas. Trebilcock is mining captain at the
Hematite and Section 21 mines of the company, while
John McEncroe performs similar duty at the old hard ore
mines.

C. H. Hall is agent, W. H. Johnston, superintendent; Jas.
McKutcheon, assistant; Jas. Clancy, master mechanic;
J. C. W. Chipman, cashier; J. D. Sliney, assistant; C. E.
Hendrick, mining engineer. The organization is one of
the most complete. The different properties are finely
equipped, and the company has its own shops where
they do repairing and make much of the apparatus used
in and about the mine. A force of 1,000 men are given
place.

The company owns six boats that are employed in
conveying their ore to market. Their combined capacity
from Marquette is 15,000 tons.

G. W. R. Matteson is president, Boston, Mass., and W.
D. Rees is treasurer and acting director, Cleveland,
Ohio.

THE PITTSBURGH & LAKE ANGELINE IRON CO.

is one that enjoys a national reputation, this being
brought about by the fine quality of its ores and the
magnificent dividends it has paid. For many years it was
feebly worked, its earlier history not being marked by
any of the activity that has appeared during the past ten
seasons. Their large deposits of ore were unknown in
the early days when operations were confined to an
open pit on the north side of the big diorite hill that rises
abruptly a few hundred feet south of the old Lake
Angelina bottom. The first discoveries of importance
were to the west of this open pit, and here, up to within
the past three years, operations have been solely
confined in what they now call the "old mine." One day
when Capt. Thos. Walters, the superintendent, had a
little time on his hands he went to the eastern end of the
old lake bottom and drove a stake to mark the spot
where he wanted to have some exploring done. The
results following the carrying out of the plan have been
of a most gratifying nature, and they now have at this
point what they call their “East End Mine."

The ore occurs in a fold of the diorite, the latter trending
north of east about 30 degrees and having a pitch to the
west. Lying upon the ore is a hanging wall or capping of
jasper. This also extends downward into the ore for
some distance in a wedge-shaped mass, so that on the
upper portions of the deposit they have two veins, locally
called the "north vein” and "south vein." Lower down this
capping does not appear, the two veins coming together,
making one large bed.

To this ore body they have a working shaft on the north
foot wall. For a distance of 75 feet it is vertical and from
that depth it inclines south at an angle of 68 degrees. It
is about 40 feet below the second level, levels being 75
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feet thick, vertically. This shaft is 10x12 feet having two
skipways and a ladder and pump way.

On the south foot wall of the deposit they have a timber
shaft inclining north at an angle of 68 degrees. It is 6x9
feet inside of timbering, and is down to the second level.

The ore here is secured by what is known as the
“caving,” or “North-of-England” system. They slice from
the top of the deposit downward. They begin by going to
the top of the deposit and taking off a horizontal slice of
ore 9 feet wide by 8 feet high. They use light drift-set
timbers to take care of the hanging, and in the bottom of
the drift they place long poles lengthwise with the drift
and across them lay lagging. With the slice of ore
removed they let the surface capping settle down. They
then go beneath this and take off another slice of ore.
Over them they now find the poles that lay in the bottom
of the first drift, and they place their light drift sets under
these, which insures the rock from above against coming
upon them, and it is easier than the driving of the
ordinary back-lath. After several of these slices have
been taken off there is a large mass of timber the
accumulation of repetitions of the work of timbering, and
this binds together, forming a strong network that makes
an excellent protection to the miner. This mass,
generally described as “gob,” follows down by reason of
the immense weight of the surface rock, sand and gravel
above, and this is what the miners want as, if it did not
come readily, it might hang up until a large opening
would be had between the capping and timbers, and the
sudden coming down of the rock mass might cause
great damage to life and property. Whenever there is a
disposition on the part of the hanging to lag behind they
accelerate its movement by large blasts of dynamite.

In the manner above described the Lake Angeline
Company has worked out its first level, and were laying
its tracks and getting ready to attack the second level
when | was in the mine early in 1896.

The ore is run down through rises that are put in at every
100 feet. These have an inclination of about 60
degrees, and have two ore ways and one ladder way.
They are cribbed up solidly with timber, and afford
means of ready escape from the mine in case of
accident, and are also important as ventilators. The
reason for the double ore ways is so that a more ready
separation of the different grades of ore may be had.
There are bessemer and non-bessemer stopes, the
product from which as to be carefully watched. In the
upper level about 88 per cent of the ore was bessemer,
and they figure out that 80 per cent of the product of the
second level will be that of desirable class. The first
class is guaranteed at 64 per cent iron and .045 per cent
phosphorus.

Dykes of varying size are found in this ore deposit, but
they are generally small. They usually cross the
formation, but one is seen conforming to the trend of the
latter. They have opened up the lens for a distance of
1,400 feet, and find a thickness of ore varying from 50 to
250 feet. Itis a very encouraging showing. Explorations

with the diamond drill made in the bottom of the basin
prove up a large amount of ore in the bottom of the fold.

——— = + ST

SHOWING PORTION OF LAKE ANGELINE MINE, LOOKING
NORTHWEST.

Carrying the ore from stopes to shaft is an electric motor
capable of handling 10 cars of two tons each. Power is
provided by an 85 horsepower dynamo, the voltage
being 500. The motor travels at a rapid rate of speed,
and can handle twice the amount of ore that is produced
at this mine. The books of the company show that the
cost does not reach one-third of what it used to be when
hand-tramming was done. This figures in all costs of
repairs, fuel, etc. The cost is under six cents per ton,
this not figuring in the filling of oars or skip-tending,
which is not a proper tramming charge. The electric
motor is a most convenient power for this kind of work.
Further figures on the cost of operating it will be found in
my description of the Cleveland Lake mine, of the
Cleveland Iron Mining Company, these being the only
properties in the Lake Superior mining districts where
electricity is employed for such purpose.

At the East End mine they have recently completed a
new brick smoke stack that is 5 feet in diameter inside,
with 24-inch walls at bottom, drawn into 8 inches at top
of stack. The height, including 15-foot base, is 100 feet.
A railway track has also been changed, a fill of 35,000
yards across the south side of the old lake bottom being
necessary to accomplish it. The task is now completed.

At the old mine they are principally employed in the
taking out of pillars in D and C shafts. At D this work is
confined to the fist and third levels, the lower ones
having been mined out.

At A shaft nothing is being done. There is a block of ore
200 feet wide that stands to retain the shaft.

C shaft is a fine 6-compartment one, and is down to the
eighth level, the last two of which are not being worked.
Attention will soon be given to the seventh. Pillars are

being taken out at the third, fourth, fifth and sixth levels.

A lens of hard ore 100 feet north of the soft ones is being
developed from the 6th level upward, connections being
had with several of the upper levels. It looks as if it were
going to make to surface, and they are carrying up a big
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raise with the idea of making a shaft of it in case the ore
makes upward as it now gives evidence of doing. This
ore inclines southwest at an angle of about 45 degrees.

At the west end of the old mine ore of wonderful purity
has been secured, it giving 66.7 per cent in metallic iron
and .009 per cent in phosphorus. There is yet many
years’ work in the old mine.

The Lake Angeline mine observes the eight-hour day,
working three shifts, and was the first to adopt it.

The mine has a progressive, wideawake management,
and is of great value to the city in which it is located.
Employment is given to 750 men.

Wm. Tregambo is mining captain; Geo. R. Persons,
cashier; C. T. Kruse, assistant; R. T. Smith, master
mechanic; Capt. Thos. Walters is superintendent; E. F.
Bradt, mining engineer and chemist, Ishpeming; Alfred
Kidder, agent, Marquette; Jas. Laughlin, Jr., Pittsburgh,
is president; Wm. G. Pollock, Cleveland, O., is secretary
and treasurer.

The mine has produced, up to and including 1895,
3,352,561 tons.

THE CLEVELAND-CLIFFS CO.'S MINES.

The different properties of the Cleveland Iron Mining
Company and the Iron Cliffs Company are now operated
under the title of Cleveland-Cliffs Company. This is a
powerful corporation possessing about 50,000 acres of
land in the mineral territory of this district. They are an
enterprising concern, employing a large number of
people, and have done much to assist in the
development and success of the district. Their
prominent mines are the Cleveland Hard Ore, Cleveland
Lake Shaft, Cleveland Angeline, Cleveland Hematite,
Salisbury, Foster and Cliffs Shafts.

THE CLEVELAND LAKE MINE.

Under the old Lake Angeline bottom, and near the huge
diorite bluff that rises from the north side of the lake
basin, is located the Cleveland Lake mine. Its ore was
discovered with the diamond drill a dozen years ago.
Since then the lake has been pumped out, and the
teasurers underneath have been revealed. While they
are in sight, but a small pecentage of the amount shown
has been brought to surface. It has taken many years to
open up the mine, and the company has not engaged in
rooming ore to any great extent because of the fact that
lying above the ore is from 15 to 40 feet of mud, this
having the consistency of cream. The ore does not lie
next this mud, there being sand and gravel between in
places, and at certain points there is a capping of rock
separating the two, but the intervening material is not
sufficiently substantial to warrant them in thinking it
would remain to protect the levels from the mud in case
the ore were mined in the usual manner. The mud has
delayed them greatly, and they have been forced to
move slowly that the mine might be properly insured
against accident.

The ore is a soft hematite occupying a fold in the diorite,
the trend being nearly east and west. It is generally non-
bessemer, although they have several stopes of
bessemer grade.

To reach this ore they have a shaft in the diorite foot on
the north side of the lake basin, this following the
inclination of the foot formation. It is 5x18 feet inside
timbers, having four compartments. The first level was
started at a depth of 150 feet, vertically, measurement
being taken from the original level of the lake. This
leaves considerable ore above them to insure against
trouble from surface caving.

On this first level they have opened up 76 rooms, and
the ore has been developed on the length of the deposit
2,760 feet. They have drifted to their west line to the