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INTRODUCTORY NOTE.

I was pleased to learn from the secretary of the Executive that the Report
of the Commissioner of Mineral Statistics was in active demand; not only
do applications come to him from all parts of our own country, but hundreds
of volumes have recently been sent abroad in answer to requests emanating
from every quarter of the globe. The magnitude of the products of our
mines, the wide-reaching influence which they exert in the markets of the
country, have naturally awakened among those who are interested in mining
matters a desire for full and reliable information regarding the mines and
mineral deposits of our State. In preparing this volume I have endeav-
ored to relate the facts pertaining to our great mineral resources in such a
manner as should meet the demand of the public for definite information
and as should best promote the important industries represented.  While
adhering strictly to facts, as I have understood them, I have borne in mind
that the interests dealt with are largely of a private character and that these
individual and corporate rights should be properly regarded, and I have
thus sought to convey all needful information, while careful to avoid mak-
ing any unmerited criticisms or statements regarding mines or mineral
properties which would result in injury to private interests.

TUnder the law as amended in 1883, increasing the appropriation to $2,500
a year, the commissioner is required to furnish the report at his own
expense; or, in other words, that the appropriation must cover all expendi-
tures of the office, including the preparation and cost of publication of his
report.  Obviously, if viewed only in the light of economy and indulgence
from labor, it would seemingly be for the interest of the commissioner to
make the volume as brief as possible. However, aside from the fact that the
purposes of the law could not thus be met, I too fully appreciate the magni-
tude of our mining interests and am too strongly impressed with the desire
to serve them, to be willing to subscribe to a report in the preparation of
which every reasonable effort has not been exerted to make it fitly represent
the important interest which the office was designed to promote.
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No doubt the report contains many shorlcomings and mistakes; but I
have earnestly endeavored to avoid them. When it is vemembered that there
is so much to he done, so many different mines to be examined and deseribed
in so short a time, it is hut natural that some ervors should oceur, however
familiar one may deem himself with the subject considered.

[ have deviated very little from the plan of previous reports, but have
mainly sought to present as many new facts as possible and to avoid repeat-
ing what has herctofore lbeen written in former reports. There are some
subjects treated more fully than has been done heretofore, among which the
chapters on blagt furnaces, soils, and Upper Peninsula railroad extensions
will be found to possess interest.

The chapter in which the mines of the Agogebic Range arve described was
written by ITon. Chas. B. Wright, State geologist; as Mr. Wright has spent
much time in that district and has made a special study of the geology of
the region and become familiar with the details of the explorations and
mining work thus far accomplished, he is thus unquestionably more compe-
tent to impart information regarding them than anyone else. His report
upon the mines of this range herein contained will be likely to meet the
approbation of the mining men interested, and be also received with confi-
dence by the public.

I wish also to express my obligation to those who have charge of the mines
and to mining men generally for the wniform kindness shown me and for
the facilities afforded for examining the mines and acquiring information

regarding them.
COMMISSTONER.

STATE OF MICHIGAN,
OFFICE OF COMMISSIONER OF MINERAL STATISTICS,
Lawton, Michigan, June 15, 1886.

RUSSELL A. ALGER,
Governor of the State of Michigan :
Str,—In fulfillment of the duties of my office, I have the honor to submit

herewith the following report upon the mines and mineral interests of the

State. .
Respectfully your obedient servant,

(OHARLES D. LAWTON,

Commasstoner of Mineral Stalistics.
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THE IRON INDUSTRY.

When Creesus, the Lydian king, displayed his heaps of treasure to Solon,
the philosopher told him that whoever had more iron than he would
soon be master of his gold. Thus wisely intimating to the vain and pre-
tentious monarch that his gold was but the semblance of power, the tinsel,
pomp and display of royalty, while the real forces, which constitute the
strength of a nation, which form the basis for permanent prosperity and
durability, find their representative and instrument in the rude and more
common metal.

A careful study of the history of past and of current events verifies the
underlying truth expressed in the law giver’s words: gold is but the sem-
blance; iron is the real representative of power; the essential material upon
which, beyond all others, the prosperity of the world is based.

Without it the marvelous progress which has characterized the career of
those nations that have availed themselves of its utility and abundance was
seemingly impossible. It is the symbol of war and of peace; it equips the
soldier and the husbandman—it forms the musket and the plowshare; the
destroying cannon and the saving reaper; the bristling ironclad and the
peaceful ocean steamer.

Over it is everywhere flashed the world’s hourly happenings. It bridges
our rivers, and, stronger than the bonds which diplomacy weaves, are the
ironways of traffic, binding states and nations together in the indissoluble
bonds of friendship and interest. The neigh of the iron horse asit advances
into the remote wilderness is the signal of the doom of barbarism and waste,
for in the wake of the locomotive follow civilization and industry; and
native savagery gives place to culture, intelligence and order.

The present age, the age of iron, is transcendant in its achievements.
The multiplied and extended use of iron has carried the world forward with
giant strides. The iron sinews of machinery do the work of millions of
men. The thousands of miles of railways distribute with rapidity the pro-
ducts of different sections, stimulating variety of industry and promoting
intercourse and peaceful rivalry among men.

It may almost be said that the use of iron is the index of national pros-
perity—the gauge of its progress. The amount of iron used measurably
denotes the degree of national or sectional activity. A large consumption of
iron indicates the rapid building of railroads, of the lighting of furnace
fires, of expanding mills, of the clang of hammers and the hum of machin-
ery. It indicates that there is activity in commerce and traflic—that there
are grains and merchandise and machines and implements to be transported,
and hence that the farmers are prosperous, with good crops and surplus to
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sell.  And, reciprocally, that the manufacturing interests are healthy and
active. For the farmer by sale of his surplus, is afforded the means to pur-
chase the tools and agricultural machinery, the better to pursue his avoca-
tion. A large consumption of iron denotes that the mines are actively
working, that large numbers of men are busily emploved at good wages in
this calling. It denotes an increased demand for rails, and hence the
employment of large numbers of men in the rolling mills and railroad con-
struction. It denotes the necessity for pig iron and hence the employment
of an increased number of furnacemen, charcoal burners, coal miners and
coke makers.

It shows that the builders of stationary engines and locomotives, of
mining and milling, agricultural and other kinds of machinery are all busily
at work. And so it is, the iron industry has its ramifications reaching to
every other business, every other calling, it draws upon and it depends
upon all; and reciprocally it sustains and benefits all, making its invigor-
ating influence felt in every industry in the land.

The iron industry is fundamental. It is at the basis of material progress.
It is allied, in its usefulness and necessity to mankind, to the primitive occu-
pation of agriculture. Where the art of iron making is undeveloped, the
art of agriculture is equally crude and primitive.

And in any period, when the iron industry languishes, agriculture, man-
ufactures, commerce, traffic, labor—in fact every kind of business, every
department of labor, will share in the depression. In the great contest of
mankind the iron workers have held the ascendant.

Philip the II of Spain possessed the wealth of the Indies. TInto his treas-
ury flowed the product of the mines of gold and silver of the new world.

The pomp and circumstance of royalty environed him. The borders of
his empire stretched away until the earth in its revolutions never ceased to
present to the light of the sun some portion of his dominions. And yet his
coffers were empty. His gold was drawn out to supply his arsenals, his
navy and his soldiery, to purchase armament for his troops, cannon for his
ships and implements and tools for his husbandmen. Mines of gold and
silver he had in abundance; but mines and workshops of iron he had none.
The real elements of prosperity and power were wanting. The industrious
miner and the thrifty artisan were demanded. Spain needed, to insure the
retention of her gold and the permanence of her power, mines and furnaces
actively at work within her own borders. She needed to make her own can-
non and muskets, her own tools and machinery; to build her own ships,
sustain her own industries, employ and compensate her own workmen, and
thereby retain among her own citizens the gold which her proud galleons
conveyed from the mines of Mexico and Peru. Spain was a purchaser. She
engaged in great wars, employed great armies and bought her material of
England and abroad. Gold and silver were her only symbols of wealth and
power. To the haughty Spaniard the working of iron held no attraction or
inducement. In her competition with the wage workers, the miners and
artisans of Burope, she was driven to the wall. Her colossal empire crum-
bled to fragments, while England, a nation of miners and iron workers, of
manufacturers and shippers, absorbed her wealth and attained to her great-
ness in power. Spain possessed her mines of silver and gold, England those
of iron and of coal, and truly the words of the great law giver were verified,
that ““he who hath the more iron will be master of the gold.” The iron
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mines of England and the ability of her people to utilize them reversed the
status of the two nations; Spain from her position of power, opulence and
pride became weak and impoverished. KEngland, from her condition of
comparative weakness and poverty, through the industry of her people with
neither mines of gold nor silver, but with iron as a basis, and with the fuel
and the skill to manipulate it, and the enterprise to distribnte the products
of her labor, she, anon, possessed herself of the gold and the power and the
splendor of her former rival.

We of the present time observe the astonishing rapidity of the world’s
progress, and we note in connection with this marvelous development the
importance of iron as the leading factor.

In iron, as in every other mineral, this country is not wanting. Deposits
of the ores of iron are found in all sections of the Union, while they occur
in some localities in great magnitude. Among those chiefly favored with
the possession of this important mineral is our own State of Michigan. We
can point with pride to the surpassing richness and extent of the iron
deposits of our Northern Peninsunla. Though comparatively recent in its
development this district has assumed its place in the front rank of the iron
mining regions of the world. The ores that are mined and marketed are
distinguished before all others for their exceeding richness and purity.
The extensive deposits of lean ores and high phosphorus ores, that are
known here, remain practically untouched. The best only is used.

It is barely 30 years since the mining of ore was begun in a primitive way
in this peninsula, but the days of its infancy were speedily passed and
the simple methods of the early days have given way to the most improved
and advanced systems of mining. The older mines are deep under the
surface and the most ponderous and effective machinery is employed to
accomplish the necessary work, great compressors for condensing the air
which is conveyed down into the mine through iron pipes and thence
as required, by rubber tubing to the small machines, which are employed to
perforate the rock. The most powerful explosives are used to insert into
these holes to rend the rocks asunder. Powerful engines operate the great
winding drums that take up the wire rope to which are attached the skips
that bring the ore to the surface. Pumps of power sufficient to raise hun-
dreds of gallons per minute hundreds of feet upward free the mines of
water. Hvery improvement or device which experience or ingenuity can
suggest, that will insure the economical or effective working of the mines,,
is adopted.

Intelligence, energy and experience are the order of the day in our iron
mines. Inefficiency is at a discount and finds scant room. They have.
learned, in a great measure, to avoid the mistakes of an earlier period; the
incompetents have been eliminated or have learned better. The diamond drill
is everywhere at work in the mines and on the surface boring through the
rocks in search of ore. The best scientific skill, large practical experience
and intelligence are engaged in directing the mining work in all its depart-
ments. In this particular the Lake Superior region is especially fortunate.
The mine agents or superintendents are usually men who have acquired a
thorongh knowledge of the business, who are familiar with the country from
long residence in it. They are men of education, with an aptitude for the
duties in which they are engaged, full of zeal and enthusiasm for mining,
work and with unlimited confidence in the richness and extent of the mineral.
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resources of the region of their choice. The same may measurably be said
of those employed in the suborninate positions, the mining captains, etc.
They are usually men of energy and force of character. The great majority
of the mining captains are Cornishmen, who passed the early years of their
lives in working in the mines of Cornwall, England, and have since been
engaged in similar work in this country, chiefly in the iron and copper mines
of Lake Superior. The Cornishmen are good miners, probably the best in
the world; they are apt to be opinionated and dogmatic; to be possessed
with a much better estimate of their own abilities as miners and their own
methods, whatever they may be, of doing work, than they are of others;
but they are good miners nevertheless. They have great capacity for work
and possess more intelligence than any other class of miners. Like other
Englishmen, the Cornishman is a natural grumbler but he is seldom a bad
citizen; on the contrary he is frequently a man of the largest intelligence
and most liberal spirit. As miners they are distinguished for their energy,
resource in emergency and progressive views. The Cornish miners are gen-
erally the ones who make the highest wages; they get the most difficult
contracts and the largest pay—at least they are able to perform their work
so as, frequently, to make it pay them largely. If there is a difficult shaft
to be sunk or a tunnel to be driven in hard or dangerous ground, as a gen-
eral thing it is Cornish miners who are the men to do it. The greater num-
ber of the laborers in the mines of the iron regions are Scandinavians,
Sweeds, Norwegians, Danes and Finlanders. There are also many Germans,
some Irish, and, latterly, Italians. These are generally of the better class
«0f workmen, industrious, sober people, who have worked in the mines in
‘their native land and have immigrated here to secure better wages and the
:advantages of a free country. The Germans and Scandinavians have either
become citizens or aim to be so, and usually seek in all ways to better their
condition. They are all, of whatever nationality, industrious, peaceable,
law-abiding people; they earn good wages in the mines and are generally
contented. Socialistic and communistic doctrines have as yet taken no root
among them, and it is sincerely to be hoped that these false and disturbing
notions may never obtain a foothold here.

There has never existed, unless in a very limited degree, any antagonism
between the directors of the mines in Take Superior and the laborers; the
latter have always received good wages, and there has seldom been any dis-
position on the part of the management of any of our mines that it should
be otherwigse. When ore has been in good demand and prices have ruled
well, the wages received by the miners and other laborers have been remark-
ably high, and even now, when iron and copper are unprecedentedly low,
when the most favored mines are making little profit, and some none at all,
the men are still the recipients of good wages. The depreciation in the
price of labor has been very little as compared to the lessening in the price
of ore. The cost of production has been reduced, but it has been accom-
plished in other ways than by cutting, very largely, the wages of the miners.
The average wages received by laborersin the iron mines is from $1.40 to $2.50
per day. Of course, in this as in other occupations, superior skill, industry
and merit have their place and obtain greater reward; the common laborers
receive $1.40 to $1.60 per day. But higher wages are earned by miners
working on contract, and in some mines, where the work is mostly done on
contract and where a pretty liberal policy is observed with the men, the more
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skillful and enterprising of them obtain large wages—frequently from $3.00
to $5.00 per day. It is generally the aim of the management in ordinary
mining work to so rate the price of the work that is let on contract, that the
miners will at least make average wages with ordinary industry; of course,
if they work harder they make more. It sometimes happens, in emergen-
cies, that there are especial reasons for increasing the price; but genera.lly
they are assured only of the average wages for the class of work in which
they are employed. '

As the matter now stands there is mutual confidence and good feeling
between the employés and the employers; in no section of country where the
laboring population so greatly preponderates, is there less discontent or com-
plaint.  Strikes are so rare that they may be said almost never to ococur.
The miners are in a position of independence, they are reasonably. sure of
fair treatment and of good wages; any requests which they are likely to
make will be acceded to, and it would be in the highest degree disastrous to
all concerned to subvert all this harmony by substituting for the existing
state of things the condition of affairs that is found in mining regions else-
where.

To replace for the common sense and independence which characterizes
the relations between capital and labor in the Lake Superior mines the
dangerous and servile doctrines of some of the so-called labor reform organiza-
tions would be exceedingly unfortunate. A man should certainly reserve to
himself the privilege of disposing of his own labor; he should be able to say
whether the conditions are acceptable to himself or not. He certainly
should not willingly put it out of his power to decide as to his own action in
the matter of his own labor. He should not, voluntarily, subject to the
arbitrary dictation of others the fact whether he shall or shall not accept the
terms of his employers. He has the right to work at any specified terms
if he sees fit to accept them, and he equally has the right to reject them.
On this basis, the basis of mutunal interest and good sense, the interests of
both are subserved ; no intermediary organization is required ; the workmen
and the superintendents can talk over their differences face to face and
adjust them personally; but introduce a third party, a party that assumes
to dictate all the terms, that assumes to establish immutably the relations
between employer and employé, and discord is sure to arise, confidence and
harmony give place to suspicion, irritation and frequent rupture. There is
no compensation, the whole system of labor unions as appl'lcable to our La}{e
Superior mines is unnecessary and injurious, it finds no just reason for its
existence; it is baseless in theory and greatly damaging to the interests of
the workingmen in practice. There are always blatant, reckless demagogues
among workmen as among other classes, and they are always makers of mis-
chief. In the occasion of a strike or other disturbance these men come to
the front, and by their violent acts bring discredit and shame upon the
whole body of laborers with whom they are associated. '

All the strikes and disgraceful conflicts so common elsewhere, leading fre-
quently to lawlessness and violence, are unknown in our mining region. 'No
general strike has ever occurred and none has ever been of long duration.
The miners are able to provide well for themselves and for their families,
they are well fed, well housed and well clothed, their chi'ldren enjoy the
advantages of good schools, since a public school is maintained within con-
venient reach of every miner in the peninsula. There are many mining cap-
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tains, superintendents, agents, mine owners, merchants, bankers, etc., men
who are now in lucrative employments and possessed of large property, who
began working in the Lake Superior mines as common laborers, but who, by
their industry, thrift and intelligence have thus succeeded in greatly better-
ing their condition. There are many Scandinavians who work in the mines
to lay up money with the purpose that when they have acquired a sufficient
amount for the object in view, to go to Dakota, or Minnesota, etc., and
acquire a homestead.

Certainly laborers in our Lake Superior mines are as well paid as are
the workmen in any other class of employment. Nor are the risks greatly,
if any, in excess of those necessarily incurred in many other occupations.
Men sometimes meet with injury and even death in the mines, but the pro-
portion of such accidents to the whole number of men employed is not
startling. In the Chapin mine, for instance, one of the largest of our iron
mines, working an average force of about eight hundred men, there were but
four men killed in the past year—two by falling ground, one by falling into a
sand chute, and one by falling down a'shaft. At the Cambria mine, which
employs a hundred men and upwards, there has not been a fatal accident
during the past five years. Certainly, at some mines accidents to men are
much more frequent, but as a general thing the victims themselves are
directly responsible for their occurrence. The miners become careless and
fail to observe the precautions necessary to insure their safety. Sometimes
they are stupid or reckness in the matter of their blasts, and are injured or
killed by a premature or unlooked for explosion. Sometimes they will not
take the trouble to support the ground properly and are caught by the rock
falling unexpectedly upon them. Sometimes men are injured by riding in
the shafts in the skips or buckets contrary to orders, and sometimes they
fall with the scaffolding, insecurely made, in high back stops. Sometimes
they step into a shaft or into a winze—in fact there are many ways in which
accidents occur, and not all of them are avoidable, but as a general fact, if
the men were careful not to assume any unnecessary risks there would be
much fewer accidents in our mines. A great deal can be done, and is done,
by the officers of mining companies to protect the men in this matter; every
precaution should be taken and their observance stringently insisted upon;
no miner should be permitted to take any avoidable risks; the mining cap-
tains and pit bosses should watch constantly to prevent any act of careless-
ness on the part of the men, either regarding themselves or others. They
should protect the ladder ways, shafts and other dangerous pitfalls so as to
lessen the liability of anyone falling into them. The hanging wall
should be carefully watched to see that there are no loose fragments to drop
out unexpectedly, or a large mass of ““soap rock *’to give way to the possible
destruction of unfortunate victims. The method of mining pursued should
be such as, in the greatest possible manner, to insure the safety of the men.
The protection of life and limb should be considered as important as the
mining of the ore, and the matter of filling a contract, of enlarging the
output by a few more tons, should not be accomplished at the risk of the
lives of the men. Ambition to make a large product should not interfere
with the exercise of all precautions for safety.

These remarks are intended to be both commendatory and suggestive. I
have found that some of our agents take every measure of care; that they
render their mines as safe as possible and enjoin upon the men the obsery-
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ringent orders for their safety, punishing by discharge such as
efbsicletgfoggfs’c%;mg.e But equally there are other mines in which there is f%
manifest carelessness on the part of the management regarding the(sfafet} 0
the mine and of the men. There is no mine where security and safety are
not regarded, but there are those in which there is a greater liability to acm.-
dent t%fm is necessary, and where the loss of life is of too frequent occur-
lelftcel'las been recommended that our Legislature provide for the appoint-
ment of an inspector of mines; but it is not easy to see what power ci)uld b‘e
given to him that would be of any important value as @pphcable‘to.tlle? pllll—
pose for which the creation of the office has been desired. Celtani{y such
an officer could not compel mine owners to obey his mandates. . ef 0?1-
tainly could not declare the methods of mining to be pursued an fn ?11 ce
their observance. Fvery mine has its peculiarities, the methoépl}mu‘g is
something that the companies themselveslearn as a result of thAen i};p.‘eurer{lc;e
in each particular case. An inspector could not interfere with t e1r1 ?‘311’
he could know comparatively little about it. Our mines differ Yef‘} wide x]g
in the character of the deposits and there is room for great le(}%g?&lﬁ}e 0
opinion as to the way to work them. Some of them are 1“1(311}i affording a
large and valuable product, and are worked on a large s9ale; others are poo;',
with poor ore or with small and uncertain deposits. The co;npanp ~1~i1p'e -
haps obliged to pursue a limited, economical course; and while i;ﬁl}' nn‘g
is done in a comparatively cheap and primitive way, and some tr}llgs a.119
done or are allowed that would be dangerous in large mines or in ?;1 er Y.cn-
cumstances, are here essential because they could'not afford_ to do‘ ) }tf:(rmse%
and through the observance of care and precaution there is no 11110160356 ;)d
danger. A place in a mine may be safe to-day and unsafe to-mor r.oxx% ar
vice versa; the conditions change. A method may be safe in one ins Tan‘l(;e
and not in another. You cannot have immutable rules in iron m.mmgd\n ork,
unless in particular instances, and made by an intelligent, expem_encfe 1121;111-
ager. The distribution of pillars, the place of stulls, the necesswfy 'tfl dl}}li
bering, the course of the shafts, the drifts, the stopes, the 'place 0 1ed ;111
holes, the kind of explosives used and ‘the manner of handling tllqnl, anh e
hundred and one things constantly doing and to be done in a ndlln}ce, w iliee’ .
perhaps, hundreds of men are at work, are things to be‘ looke '0};)};1 1n
spot, they cannot be directed in advance and from afar off; the tr}llg mfzo
on the spot, familiar with evelry tOOI}:l)dltIObn @éltddcgreumstance, is the one
i ne other is likely to be submitted to. . '
dliia:f;aigelrn(?;ne know very little about a mine unless he is t_akenvtlTrough 150
by some one entirely familiar with it and wishing to give him evelytop%mé(;
tunity to investigate and observe, while he himself must be ‘compfe en o
judge and to form correct conclusions if he is to decide anything of impo
i o the mine. ‘ _ .
ta%(ifpllq)eol:iﬁggh: were an inspector and was to require certain thlkr)l]gs of ‘;éle
mining companies which they saw fit to disregard, as they pr(c)lba,b y \‘&(71011 ds
they might deem his require}rlnejlﬁlts unnelcilslsary?, expensive and absurd, a
m; how is he to compel them? '
refllxl‘feafl(;r (;'gig ;Dth ies Vzary doubtful if any such interference as ‘that which ha;
been recommended would be tolerated in the management of our H?}i tanit
copper mines. It is not certain that any supervision is necessaqlftor 1?1 u
could be exercised so as not to occasion more hurt than good. wou

2
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difficult to designate any one thing in which the public has any occasion to
interfere. The men in charge of our mines are generally skillful and experi-
enced in the work; if in any case there is a lack of care for the safety of the
men it is apparent more from the fact that there are a greater number of
accidents occurring than is consistent with the due exercise of proper over-
sight and care. The mining problems have to be worked out by experience.
In our soft ore mines, where pillars cannot be relied on to support the
walls, systems of timbering have been adopted, filling to a greater or less
degree the purpose intended; but there have been extensive “ caves’’ in
several of these mines lately, which have tended to establish the fact that the
methods followed are scarcely adequate to insure the necessary safety, ete.
The mining men are anxiously considering this matter, and the matter of
soft hematite ore mining is sure to undergo considerable modification in the
near future. The Agogebic range, in which extensive soft ore mines are
likely to be operated, will doubtless profit by the mistakes of the older mines.
Timbering, T think, will be less resorted to. In its stead the mine will be
filled with rock, sand, etc., as the ore is removed. No doubt the method of
filling, in some form, is the proper one both for economy and safety. The
subject will be further discussed in describing those mines which have begun
to fill.
To revert to the subject of inspector, I have but to remark, further, that
the object desired could be attained, so far as it is possible, by increasing
the duties of the Commissioner of Mineral Statistics, requiring him also, in
addition to his present duties, to perform such as are esteemed as pertain-
ing especially to an inspector of mines. Tt must be remembered that we have
but few coal mines, and none in which explosive gases are formed; it is
this source of danger, the occurrence of those terrible mine explosions,
which happen frequently in some localities, and of which there is always a
liability in coal mines in which gas is generated, that the authority of an
inspecting officer may be indispensable. Insuch cases there are certain pre-
cautions that must be observed ; any neglect to comply with them may prove
fatal, not only to the careless person who commits the error, but in the
same degree to endanger the lives of scores of others, of all who are employed
in the mine, as also he exposes the mine itself to the liability of great dam-
age. Under such conditions it is undoubtedly highly proper that there
should be an officer whose duty it should be to see that all necessary care
was taken to avoid catastrophe. In such case the duty of all concerned is
plain. In the mines of Michigan there is no danger of that sort to be met;
they are of the character incident to ordinary labor under special conditions.
And while many of the accidents that happen to the men could be avoided,
no doubt, it is generally a fact, as I previously stated, that the vietim him-
self is the one most to blame. I am pretty familiar with the mines in this
State, and I find in this matter of the care of the men very much to com-
mend and very little to criticise. There are some things that it is not
always possible to prevent men from doing. They know better than to
attempt to drill out a blast in the manner they sometimes do; or to force,
with blows, astick of giant powder into a drill hole that is too small to receive
it; or topinch the explosive caps with their teeth instead of using the nippers
which should be employed for that purpose. These are among the most fre-
quent causes of accidents that occur and they are due to the reckless care-
lessness of the miners themselves. It is not easy to imbue them with a sense
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f every proper pre-
inued danger, to keep them up to the observance o '
giuctoigfll.nuj& skill%ulj energetic officer in a rkr)unte1 will ‘%Oi;glé(%hgé)gdhjlidrgggﬁtd
ining, by the distribution of his men, by the exerci: good. : s
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reports, neither does every one read the reports of the Commissioner of
Railroads, of Insurance, the agricultural reports, ete. Yet they all contain
valuable information relating to important interests of the State, and as
such are desired and sought for by large numbers of people. It is not prob-
* able that farmers interest themselves very much in mining matters, and
vice versa; and yet, in view of the magnitude of our mineral resources, and
the fact that they oceur, mainly, in an isolated portion of the State where
there is likely to remain comparatively little other interest; and also the
fact that the Southern Peninsuls greatly preponderates in size, and that the

should inform themselves thoroughly of the needs and the resources of the
northern portion of the State, They should have g Just pride in our great
mines, an intelligent appreciation of the extent and value of our vast min-
eral wealth, and be prepared, when occasion offers in the Legislature and
elsewhere, to speak and to act understandingly.

That the people of the Southern Peninsula may have full and reliable
information regarding the mines and minerals of the State, the reports of
the Commissioner of Mineral Statistics should be especially necessary. A
competent observer may here record the facts which others can read, and

used formerly to complain grievously of the ignorance and prejudice regard-
ing their section which prevailed largely with members from Southern Mich-
igan.  Very much of that feeling has worn away; there is a great deal more
harmony and reciprocity of sentiment between the sections now than hereto-
fore. And when they come to thoroughly understand and appreciate each

to the other,—all will be ready in every way to promote the development of
the material interests of each section. It has been thought in the mining
region, by some persons, that the people of Lower Michigan were obliged to
think twice to include the Upper Peninsula as a part of the State; that they

accept.  Of course this idea is all wrong; no such sentiment prevails
has had any foothold in the Lower Peninsula for many years.

Yet it is true that the people have been slow in appreciating the value of
the mineral resources of the Northern Peninsula. This is not to be won-
dered at, for it was a wilderness and inaccessible. But all this has changed,
or is rapidly changing, and T am sure that the intelligent portion of the
people of the Southern Peninsula realize very clearly the value of their
northern mining interests and have every disposition to deal as justly with
that section as with their own. It only needs that they should be well
informed, that they understand what is desirable and necessary, and there
will be little likelihood of any serious clashing of interests, and the feeling
of alienation which has heretofore, to some extent, been entertained, will
entirely disappear.

There is after all & mutual reciprocity of interests between the two sections
of our State, notwithstanding that the one is almost wholly a mining region

, Or
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course has, naturally, been an exceedingly unsatisfactory one to the mining
men. It occasioned a continued anxiety and uncertainty in their business.
They were unable to determine the quantity of ore that they would be able
to sell, or the price that it would bring; and thus, in a measure, they have
been ““kept at sea,’” as it were, through the want of the necessary data to make
up their reckonings. The mining companies have found it difficult to
decide whether to go fast or slow in their mining work. They could not
feel sure that the ore, if mined, could be sold at all, or if sold, that it would
bring a price equal to the cost of production, so that in the end instead of
realizing a profit there should not result an actual loss in the business of the
year.

This ““hand to mouth ’>* policy in the matter of purchasing, in so import-
ant an industry as the ore trade, has a very depressing effect in the iron
mining business; it unsettles values and begets anxiety and a want of confi-
dence that extends to all branches of business in the iron region. The
managers are afraid to push their work; they are frequently in doubt
whether to go on or to stop altogether. If they mine ore and put it in
stock, they incur the risk of tieing up capital, which may not he very
speedily released. When they are sure of the market, sure that the ore will
be in demand at fair prices, then the mining work goes on without interrup-
tion, summer and winter alike. During the latter season the ore which is
mined is placed in stock at the mine, where it remains until the opening of
navigation in the spring, by which time it was, in former seasons, usually
sold and the product of the mine for the remainder of the season also con-
tracted for.. But at the present time there is little disposition to mine ore
faster than it is sold. There is, of course, a slight additional cost when the
ore is stocked, due to the rehandling necessary in putting it into the cars.
In the shipping season the ore is run directly from shafts, etc., to the cars
or into the ore pockets, where it is run into the cars as required ; there is no
further shoveling after it is put into the tram car in the mine, = At present,
when there is so little profit on the ore to the mine, the cost of this reload-
ing may represent the whole margin above cost that the business affords.

This tendency to caution is very manifest in the restriction of what is
known as ““dead ”” work in the mines, the exploring work that is usually done,
in the drifts, crosscuts, shafts, winzes, diamond drill boring, ete., all of
which is important and generally unavoidable work of a mine. It not
unfrequently is the case that the prosperity of a mine is largely due to the
intelligent and successful prosecution of fhis kind of work. At present,
however, there is comparatively much less of it done, in nearly all mines,
than formerly. There is a shrinkage in every possible way in the amount of
work dome, a tendency to economise labor, to do only what is seemingly
unavoidable with view to the present, and thus to put off for the future, to
relegate to more prosperous times, any work not immediately necessary to
be done.

This restricted policy of work, which most of our mining men are con-
strained, by the condition of the ore market, to adopt to a greater or less
degree, is generally the reverse of true economy. It is the true policy, the
one pursued by all intelligent mining men, when circumstances do not
prevent, to keep the mine well opened in advance of actual stoping, to keep
it so developed and explored that there is a certainty of something ahead.

This is desirable for many reasons ; first, that the opening work can usually
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done with greater economy during the winter season—the period when
’?ﬁere is no shigpping or immegiate demand for the ore. There is then tlrnf;
to give attention to this work of opening and exploring the mine, which, i
put off until summer when the ore is actually wanted to ship, the work must
be hurried ; the hoisting facilities may be sufficient only for handling the ore,
there may be room only to break ore, and little space for sinking, driving or
exploring. And then, in the active mining season, labor is more difficult to
obtain and more expensive, so that such exploring and opening work which
must be done in all mines, if not performed at the proper time, is sure to be
more costly and less satisfactory. It is necessary in some mines, to a far
greater extent than in others, to push forward this exploring work. In some
mines it has to be done constantly to keep up the supply of ore, and in all
mines, even the largest and richest, it becomes a necessity at tlmes; for, how-.
ever great the supply,it becomes exhausted and new deposits, lenses or
pockets must be found. This involves the sinking of test pits, driving
tunnels, boring with the diamond drill, ete., tp determine the situation,
extent or quality of the ore; to find new ore bodies, to know as far as possi-
ble the magnitude and the quality of the ore in order to decide with reference
to the future mining work. )

But even if there is no exploring necessary, there is always more or less
opening work to be done, shafts and winzes to sink, drifts to make, pumps
to extend, tramways, chutes, etc., to prepare, so that tl}e stopes are ready to
work and the labor of breaking ore may go on uninterruptedly when-
required. ' .

(i)ractical mining men speak of this work as that of having the mine well
opened up in advance, so that the management may know within a reason-
able certainty the quantity of ore that may be mined out within a given
period. o ) .

It has been customary, until within the past two years, for the mine agents
to make the contracts for ore in advance of the season of shipment. With
the mine well opened, with the ore in stock and in sight in the stopes in the
mine, it has been easy to estimate, in advance, the season’s production. Of
course the contracts cannot be made and fulfilled to a certainty, only in this
way: They must have the ore and know how rapidly it may be mined ; thgly
must also know its quality, and this knowledge must be based upon a fami %
iarity with the mine, the ore already mined and hoisted and the extent o
the openings. Not unfrequently, in many of our small mines, or in opening
a new mine, the owners of which are limited in means, the money is obtained
by advances upon the ore from the agent who sells, or the purchasers; thus
in some way the money necessary for further mining work is procured, fre-
quently, by loans or advances based upon the probable output. cractod

During the past season the product of but few mines was contrac ?11
early or in toto; it was sold from time to time to the furnace men or mi
men in small lots, directly from the mines or from Cleveland, where it was

i awaiting sale. ‘ )

m'_?.‘t}?: 1Zre has begen sold at a lower price than has ever before prevailed in
the history of our Lake Superior mines, being about one-half the price 11e-
ceived four years ago, while the cost of production has not corresponding });
decreased, mor could the mining cost be reduced very greatly, althoug

materials have very much depreciated in value; but labor, the chief e}emezxt
of expense in the production of ore, has lessened about twenty per cent.,



16 ANNUAL REPORT OF THE

and the royalty paid by these companies which mine on 2 lease remains, in
most cases, the same as heretofore. Altogether, it has been a discourag’ing
year in iron mining.

The matter of royalty, so-called, is one that needs further modification to
adjust itself to the requisites of all parties concerned. Very many of the
mining companies do not own the fee of the land in which the ore is mined ;
they simply hold under a lease for a given period, which provides for thé
payment of a certain sum to the owner of the land, by the company, for each
ton of ore that is mined. This payment is termed arbyalty, and has usually,
heretofore, been fixed at fifty cents Per ton; in some instances it hag bee}lr;
seventy-five cents. Now, however, in the new leases that are made it is
usually twenty-five to thirty-five cents per ton.

Fifty cents per ton royalty is too much, more than in most cases can be
paid and leave any margin for the company. When soft ore sells, as it does
now, at $1.60 to $2.50 per ton at the mine, the leasor has the best’ of it; he
has none of the trouble, none of the risk, and is generally sure of his ioa
These leases require that a certain minimum amount of ore shall be miney(i
annually, that is, that the company holding the lease shall pay, at least, a
certain sum annually, whether any ore is mined or not, Of cour,se this i,s a
burden which some idle mines have to bear, and which they do ajssume in
preference to taking the risk of mining ore, in the present state of the mar-
(l)iet.ﬂ Whenléche mtiI;)ing cost and thfe royalty exceed the selling price of the

re the result must be suspension of work i i ; i
until a better state of thiIng exists. mthe whole or in part of the mine

The demand for ore is largely confined to that suitable for the manufacture
of Bessemer steel. Bessemer ores, as they are termed, find a comparatively
ready sal‘e, but at low prices. Since the introduction of the Bessemer pr}o‘-
cess, rapid progress has been made in the substitution of steel for iron for
many of the purposes for which the latter material was formerly extensivel
employed. Steel rails have almost wholly displaced those of iron, and in thz
magu_factlure Off every other branch of iron goods steel is more and more
used 1n place of common iron; even nai
used | thlz)se *t poommon iron; nails are made of steel and sold as cheap

Steel rails are now sold at no higher price than pig iron brou
years ago. This important fact, the l‘apliljd cheapenli)ni' of the (?os%hf)fastf::lr
to a degrge to cause it to be substituted for iron in the manufactare of a

great variety of articles, has had a corresponding influence on the iron ore
business, making the demand largely for ores which are suitable for the man-
ufacture of Bessemer pig metal.

The Bessemer process for the manufacture of steel, which has created so
great a revolution in the iron business, and has become so important a factor
in thg railroad world, consists of simply converting cast iron into steel by
burning away a portion of its carbon. This is effected by running several
tons of melted pig iron, of a suitable quality, into a convertor or large
crucible, provided with tuyeres, through which a strong blast of air %s
blown. The intense heat generated by this operation burns up the carbon
and the silicon, or at least a great portion of them, and leaves the mass com-
paratively pure. The hot air-is driven through with great force for about
twenty minutes, during which the flakes of slag are carried up by the flame
streaming up from the surface, and are thrown off. The practiced eye of
the foreman determines the moment when the blast shall cease; the metal is
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‘then in the condition of bar iron, and is changed into steel by immediately
adding ferro-mangonese, spiegel-eisen, insufficient quantity to furnish the
requisite carbon and mangonese, when the metal is drawn off and cast into
ingots.

Spiegel-eisen is a crystalline variety of white cast iron, made from man-
ganiferous ore, and containing a large amount of combined carbon and from
three to twelve per cent. of manganese. It is excessively hard, and derives
its name from its Iustre-—Spiegel-eisen—German for looking-glass iron.

Bessemer steel, though inferior to the best cast steel in quality, is admira-
bly adapted for rails used on railroads, and for many other purposes. It is
homogeneous in structure, and when properly made, of the best of pig metal,
with the requisite amount of ferro-manganese added, it possesses great
strength and durability. The necessity of great care in the selection of the
ore from which the metal is made, that is to be used in the manufacture of
bessemer stecl, arises from the fact that a small percentage of phosphorus
destroys its value; even the presence of one five-thousandth of its weight
in phosphorus renders the steel brittle.

It is a peculiarity regarding phosphorus that every particle of it which is
contained in the ore will be found in the metal made from it; hence only
such ores can be used for this purpose as are sufficiently free from phos-
phorus, and it is for this reason that ores are rated more with reference to
the percentage of phosphorus which they contain than for their richness in
iron. Though it so happens in the Lake Superior mines that the so-called
non-phosphorus ores generally hold, also, a high percentage of iron. The
ores that are highest in phosphorus are usually among the so-called low
grade ores; ores that yield 50 97 to 58 8¢ in iron. But many of the ores that
carry a large per centage of iron—63 97 to 68 9%f—hold, also, a percentage of
phosphorus too great for bessemer purposes.

The furnace men have learned to combine the ores; that is, to use enough
of bessemer ore with some that contains oo much phosphorus, so that the
result shall be within the limits. Some of our ores are so very low in phos-
phorus, fortunately, as to allow the use with them of ores that otherwise
would be valueless for this purpose.

The maximum of phosphorus which an ore may contain and be rated as
bessemer is one ten-thousandth of its weight of iron; that is, for each one
per cent of iron contained, the ore may have one-thousandth of one per
-cent. of phosphorus.

Very much of the ore of our Lake Superior mines is so near the limits
that, although theoretically out, it is practically bessemer, and is probably
used for this purpose by the purchasers. The anxiety of buyers to obtain
ore thatis low in phosphorus is due to the fact that with such ore they can
use those that are cheaper, those that are too high in phosphorus.

The bessemer ore is mostly hematite. Some of the hard ores are bessemer,
as the Champion, Republic and Boston, but the great part of the hard ore
is non-bessemer.

The same is true of the majority of the soft hematite deposits; they are
mostly now bessemer, and some of them contain so large a percentage of
phosphorus as to be entirely unsaleable at the present time. But some of
the largest and most remarkable deposits of hematite ore are bessemer, and
the list has been lengthened recently by the addition of the mines which
have been opened in the Agogebic iron range. The ores found in this range

9
(e}
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are largely bessemer and exceedingly low in phosphorus, and are also high in

metallic iromn.

The Agogebic iron range is the most important mineral development that
has been made in the State since the opening of the Menominee ranve
nearly a decade ago. The Milwaukee, Lake Shore & Western Railroad gx:
tends through the range, and has been opened from Milwaukee to Ashland
giving an outlet for the ore to the latter place, where an ore dock has heen
built, similar to those at Marquette and other points. The shipment of ore
from this range began the present summer, as soon as the railroad was com:
pleted, and the quk at a number of mines has been pushed forward, to be
in rlfal()illnefs for mining and s}}ipping ore another season. It is altc;gether
§7)er Eivﬂei ’%;afailég.aggregate of the ore shipped from this range the coming

The ores in the Lake Superior iron mining region are spoken i
hard or soft ; the former includes the magnef’;e agrrld speculgr' theofagcseflctglrﬁl:
prises all varieties of what are understood as hematites. )

The mines producing hard ore are all confined to what is known as the
Marquete range, within a distance east and west of about forty miles—from
Negaun.ee west. No workable deposits of hard ores have been found in the
Menominee range or in the Agogebic. All the ores obtained in this district
are classed as hematites, and are not magnetic. '

Nearly all the hard ore mines yield both magnetic and specular. The
former is sometimes exceedingly rich, yielding 66 % to 71 9% in metallic
1ron, and also }ow in phosphorus. 1t is designated as black OI‘?E is coarse
granular, and is occasionally found mixed with the specular. In the Re-
public mine thg black ore and specular—slate ore it is called—occur side by
side, the one lying against the other. In this mine the two are found in
about equal quantity. It is not, however, generally bessemer and not always
otherwise pure; there are extensive deposits of magnetic ore, too lean to b(:
workable.  More aid has been derived from the use of the rr;a,gnetic needle
in the discovery of ore than from any other source. It has been every-
where constantly employed, in this country, for this purpose, and while the
deVIatl.ons of the compass do not generally indicate the presence of ore in
appreciable quantity, they are nevertheless sometimes due to this cause and
have_ thus led to the discovery of many important deposits. But magnetite
is widely disseminated in the Lake Superior rocks and thus affects the
needle so that its deviations may be due, as they usually are, to the presence
of magnetite in the rocks rather than to deposits of ore. ,Experience has
shown, however, that in localities where the needle is strongly affected it is
a good place to explore for ore, and the search, in such cases, has been re-
warded with success with safficient frequency to justify the popular faith, in
this matter, that is placed in the magnetic needle. |

Specular ore practically comprises, among Lake Superior mining men, all
hard' ore other than magnetic and the so called hard hematites. It is} ex-
_cegdmgly. variable in its appearance and texture, sometimes made up of
brlght-ghstenmg-micaceous like particles, rendering the mass friable, and
causing the shining scales to adhere to the hands, ete., when a piéce ig
handled. - This variety is sometimes designated as slate ore; it is beautiful
m appearance and is found in great purity and quantity at the Champion
and the Republic mines. The slate ore at thesé mines will average 66 95 and
upwards in metallic iron and is low enough in phosphorus for bessemero pig.
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Another valuable variety is a very fine grained compact ore, sometimes mas-
give in occurrence and as frequently somewhat laminated, seamed or jointed,
5o that it may be broken up in slabs of the purest and most beautiful ore. Ore
of this character is found at the Lake Superior, Boston and other hard ore
mines. The term specular, from speculum, meaning mirror, is an old one,
having been long in use to designate this species of ore, owing to its bright-
ness. Sometimes it may be made to present the appearance of polished
steel. Magnetic iron ore is a compound of oxide of iron and a sesquioxide.
Specular ore is a sesquioxide composed of three parts of iron to three of
oxygen ; magnetic is chemically the same with oxide of iron added.

All the other workable deposits of ore are classed under the head of
bematite. These are of every variety of appearance, color and texture—red,
brown, yellow and every imaginable shade of color. It is sometimes exceed-
ingly fine grained, firm and hard as flint, and sometimes as soft as clay, and
there are ores of every degree of texture between these extremes. Not un-
frequently there are several of them in the same mine.

Spathie, or carbonate of iron, does not occur in any considerable quantity
in Lake Superior, though some of the hematite ores contain quite a per-
centage of lime, magnesia, and maganese.

Bisulphide, or iron pyrites, is not found except in a limited way, occasion-
ally appearing in the rocks or in the ore.

Some of the hematite deposits are exceedingly valuable, are nearly as rich
in iron as the best hard ores and as low in phosphorus. In fact by far the
greater proportion of the bessemer ore obtained from the Lake Superior
mines is soft hematite. The value of a hematite ore can only be determined
by analysis or by using it in the furnace. Its appearance affords very little
data even to the most experienced eye. Some of the most unpromising ores,
in appearance, are among the most valuable in the furnace.

It has become customary now to have frequent analyses made of the ore in all
our mines. The whole character of the iron business has changed in this re-
spect in the past ten or twelve years; formerly there were no chemists in the
iron country. If an analysis was occasionally made it was done by sending the
samples to New York, New Haven or Philadelphia. Now they must know
what an ore analyzes, not what selected specimens, but what an average of a
great number of samples, taken so as to represent the entire cargo or stock
pile, affords. This work is done at both ends of the line, it is analyzed
by the shipper and by the purchaser. In fact it is frequently only bought
upon a guarantee, or what is nearly equivalent to it, the assurance that a given
analysis shows an average of the whole. When received, sampled and ana-
lyzed by the consumer, if the results do not agree, even though the non-
coincidence is but slight, there is sometimes trouble.

In every mine there has been a large number of analyses of the ore made,
and some of the companies employ a chemist at the mine or at Cleveland to
constantly sample their ore. Mr. C. E. Wright, State Geologist, has for
twelve years maintained a laboratory in Marquette and has made thousands
of analyses of ore for the mining companies. He is esteemed by mining
men as the best authority in this matter of ore determination.

Among the best soft ores is the dark blue ore found at various mines in
the Menominee Range; it is beautiful in appearance and of superior gquality,
eagerly sought after by the steel makers. West of the blue ore of Iron Mount-
ain, there are no mines yielding bessemer ore. Some afford an excellent
ore for foundry purposes, but for this there is not a large demand.
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The rocks associated with the ore in the Marquette iron range are jasper
quartzite and chloritic schist. In the Menominee and in the Feleh Mount.
ain districts, limestone is also to be included. In the latter the limestone is
hard and crystalized and the belt is of great width. It underlies the ore and
has cut it out in all the valuable deposits that have been worked. In fact the
ore, the fine, dark blue ore, the finding of which awakened such great expec-
tations regarding this region, seems to be but a wash, shallow fillings in the
cavities of the limestone.

The limestone belt in the Menominee Range also underlies the ore in all
mines east of Iron Mountain. At this point, however, it is in the hanging
wal} and the dip is to the north, further east the dip is southerly; between
Quinnesec and Iron Mountain a change has taken place in the dip of the
formgtion. Which is the true position of the ore, overlying or underlying
_the limestone, is a matter that has not been satisfactorily determined, but it
is a question that will be of sufficient practical importance to require that it
be settled at no distant day.

The schist that occurs with the ore is usually called soap stone or soap rock
from its steatitic character. It is sometimes a source of danger in the mine
when it occurs in the hanging wall, from its readiness to fall; it requires to
be held in its place by pillars or stulls. The quartzite usually overlies the
ore and is considered a very desirable hanging, from its commonly firm and
compact nature. The ore occurs in the rocks with which it is associated in
every manner of form of deposit. In common phraseology it is spoken of as
thfa ore vein. But the deposits partake very little of the characteristics of a
vein proper. They are generally very irregular, pockets or lenses, and there
is little certainty when or where they may occur or to what extent they may
continue. ~ Pockets are of all sizes, from those holding but a few pounds to
those containing thousands of tons. Occasionally there is considerable reg-
ularity in the ore deposit, as at the Chapin mine, which has thus far shown
no variance in the dip or magnitude of the ore lense.

To what depth the ore will continue is of course only a matter of conjec-
ture. Some of them have already considerable deptvh, as the Champion
with no sensible lessening of the ore. The ore lenses pitch downwards anci
hold their size.

The opinion prevails that there is persistence in the occurrence of hard,
or especially of hard specular, ore. This sentiment is doubtless due to the
continued ability of the old mines to annually furnish their accustomed pro-
duct, and from the fact that all predictions that were formerly made of their
speedy extinction proved utterly fallacious, and the old standbys still hold
their own.

At Ishpeming the ore occurs in a great synclinal of the irregular geologi-
cal fold made by the pressure of the forces to which in some former period
the earth’s crust was in this region subjected. It constitutes a wide basin
in the minor folds of which the ore is found. 'To what depth the ore magr
be found to continue, time and further exploration will show; but years ago
an upper fold, now plainly to be seen in the wall of one of the deep, open
pits in the Lake Superior mine, was pronounced by good authority to indi-
cate the limit of the ore in that mine. The sequel has proved the erroneous-
ness of the hypothesis upon which the conclusion was based. There has
not time enough elapsed since mining work began in the iron region to
31’?““1_ opportanity to comprehend the geological structure thoroughly. Such
scientific knowledge is cumulative, and to gather the facts is a work of time ;
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trained observers, who avail themselves of every opportunity to garner facts,
must in time evolve important scientific and practical results. But practical
work and scientific exploration must go hand in hand to ednce results of
certain value. There is little faith to be placed in generalizations and hypoth-
eses regarding our iron deposits that are based upon surface examinations
only. There are deeper questions to be determined; questions that are
within the domain of pure science.

The Lake Superiar region is, geologically, of great anfiquity. In times
long past it has been the scene of great elemental catastrophe. The rocks
have been thrown up, depressed, metamorphosed—subjected to every man-
ner and degree of pressure, contorted and twisted, imposed, superimposed,
and then reversed; broken up, dissolved, and again formed and resubjected
to the stupendous forces of the elements. So that, plainly, it requires all the
skill of the trained observer, aided by every appliance of modern science, to
unravel the skein.

The origin of our ore deposits is still a mystery; of hypotheses there have
been plenty, but they are based upon half knowledge, conjecture, too little
observation and too few facts. The great forces, which were at play in the
formation of these ore beds—chemical, mechanical, igneous—have left their
traces in the rocks and the record can be deciphered, the perseverance and
the skill of the microscopist may master the problem. 1 wounld not say
that very much that is important and valnable has not been accomplished
in the geological study of the Lake Superior region, but the kind of work is
required that Mr. Wright, the new State Geologist, has recently entered
upon, the work of the micro-lithologist, to interpret the history which the
rocks themselves have for ages held locked in their constituent crystals. It
is the key which, in the hands of the properly skilled interpreter, in posses-
sion of all the facts, shall unlock the final secret of the rock formations of
this most remarkable region.

It is surprising how much has been accomplished in the brief period that
mines have been worked; more than twenty-five millions of tons of ore in
less than twenty years have been mined and shipped from our Lake Superior
iron mines. It is barely thirty years since the first test of the ore was made,
and what a remarkable result! No other iron mining region can make such
a showing; and yet its success is due to intrinsic merit alone. It possessed
seemingly few of the advantages due to location that belong to other iron
mining districts. It was isolated, a wilderness, severe of climate, far from
the coal fields to which its ores must be taken for reduction. But solely
through the surprising richness of its ores and the great extent of the
deposits, the region has surpassed all its rivals. And to day there is no iron
mining region that has so successtul a record and none that has so promising
a future.

In describing the mines, I shall try and avoid what I have heretofore
stated in previous reports. All have been visited and examined that are
working, and the endeavor is made to as briefly as may be, outline their condi-
tion as it appeared at the time of the visit. Until within the past twelve years
the mines were all worked in open pits, and at all the older mines there is a
succession of great cavities to be seen that cannot fail of an effect even upon
those who are familiar with them. The stranger walking over the extensive
location of one of our older mines is impressed with the magnitude and the
rough and rocky aspect of the monster chasms which everywhere meet his

s
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eye. A sudden trembling of the rock ben is feet
ye. A su ml ] eath his feet, and the smother
15};1%1?%21“0“ aslcenrhgg from its depths, remind him that all the lbﬂla?)rls'liilc}
1e years have been filled is not comprehended by tl ( i
. .1 \ . . . > 4 le ’ : Y ;‘ -
)g:;cxlgp W 11%31 exefxltto lilm that down in the earth, far beloyw thee}leevelh(;z’e:}tlle
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) 5 d Dbl aces, have formed rerns i 7hi
light of day never enters; cav ] i e o haion the
' day ne ; caverns no less in magnitude tl thos i
greet his gaze; and anon as he ponders, the r fing 6 st
strikes his ear, and there is reve him b u}fnbhng Ol oo secending skip
6 f al S i i
v1eIwé the produet of thae o ed to him in its contents, as it comes into
0 not propose to take up the i ines in thei i
but T ehall boubose 0 take p the iron mines in their chronological order,

THE JACKSON MINE,

for the reason that it is not onl i
) y the oldest, but it may be said t
the first to establish the superior value of our Lake Su‘;’)erbioiazreso h?&vnedbte}f'n
record for excellence which it thus originated, it has ever remain d p
the first to maintain. o among
The Jackson is one of the anomalies, in a i
e J A . geological way, of thi ark-
?Ill)li }i:gé?nt. ) %t prfsepts as many peculiarities as can be f}(;und irisa;l;n:jfrl:e
i e district. is an epitome of the entire iron mini i
zxrllotolglstdlsgn;}t. The:i dtllfﬁculties which are met with in othtalll'gm}glessmgjs
1tered here, an he efforts which y i
ag%rﬁents o it and the c which are made to surmount the discour-
e Jackson has been worked for thirt i
: : : y years and it has been a const
pyj;)dueel of ore of the best quality. The location presents numberlesslzgéllf
El s,b very wide and deep, with rugged jasper walls, but for years the minin
as been mainly below the bottom of these. At no mine can more places b%
aseeI(l1 where ore has been taken out than here. The Jackson has been a laree
Eg(; igiirﬁf ?reic zutd protl})labiy will continue to be so; but it has not reoentl%r
ikely to be In the future, a large producer as co red wi ]
others. The product has been ke i Dy Roing & woay ol
pt up for years past by doing a good d
of what may be called *‘scramming,”’ ing o oo o
' ) . g,”’ a few men working here and th
different points and in small sto q osc b
: pes and abandoned places. Th tri
tions to the product from the main sto lly inerosed the
> pes have very materially iner
?ﬁgregftte, annua_lly‘. Che ore has been found mginly in pO(}sz:tCsle:gfr?eﬂ(l)i
h embxery large, in the jasper. In all directions in the several min)es drifts
ave been cut in search of these pockets of ore, and the labor has bee,n en-
erz?ll‘ily 1‘1ev€'a1;;d§(_1 with a greater or less measure of success ¢
e latest discovery of importance is what they call No. 8 pit
disco ] . , tl
eai;elﬁy working in the old mine, close to the mgin lines of thglM. E 1(1%0817
%;1 the M. & W. railroads, and also to Main street, in the city of l\fega.unee.
0. 8 is I:eally.an extension, easterly, of No. 7, one of the old pits of the
mmi.h t’lhe discovery of ]ﬁhe ore body was made in much the same way as
Wafjsjh aﬁ, a few years ago, in ;L\o. 7, which proved to be such a valuable one
. e .trstTlevel in No. 8 is on the same plane with the bottom of No. 7
Peél plf. hey had drifted easterly a long distance, and accidentally a
%)a.r y ol scrammers, not long ago, struck into the ore which, upon furthe
I‘IZI, I}{).I‘O‘Ied to be a large body. ’ ’
skip road shaft has been made into it. This shaft is 2 ‘
7 . 00 feet east
No. 7 shaft, and goes down to the south at an angle of 66° from thid}forgggl
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and is 130 feet deep on the lay, or 110 feet vertical; its direction is due
north and south. The first 60 feet the shaft goes through ground that has
been previously worked, drifting through it from No. 7. These previous
workings were limited on the south by a wall of jasper, which had been as-
sumed to indicate the limit of the ore in that direction, but it was by work-
ing south through the jasper that led to the discovery of the ore. Along
the south side of this jasper, and in contact with it, is a deposit of hard ore
—.very fine grained specular ore, of as good quality as any in the Jackson
mine. Its width, where cut through in the lower level, is about eight feet;
in the level above it, somewhat less.

South of the shaft, in the upper level, they have two drifts in the ore 75
feet; these are 66 feet apart, and are connected at the south ends by a drift,
which is all the way through ore. To what distance the ore reaches south
of this drift has not been determined, except at two points further west.
It evidently makes wider as it goes east.

A peculiarity in the ore deposit in this, as also in No. 7 pit, is that it
rises up as it goes south. The hanging wall of the ore seems to conform to
the surface contour of the ground, which rises to the south. The ore has
not been explored east of the shaft, the east drift being in the line of the
shaft, north and south. It is about a thousand feet from the shaft to the
company’s east line, so that if the ore continues they have space enough for
working for many years.

There is also a small drift extending southwesterly, through the ore, to
intersect the drift that is 66 feet east from the shaft. About 120 feet east
of the shaft is a third drift going south about 25 feet, through ore, to the
jasper. It was in this drift the ore was first found. A winze is sinking in
the end of this drift, to be met by a drift extending east from the second
level in No. 8 shaft.

That the ore body widens as it goes east is shown by the fact that in this
west drift it is about twenty-five feet wide; 60 feet east it is 75 feet wide,
and 66 feet further east the south margin has not been reached in the same
length of drift. Here, also, in the southwest angle of the exploration a
winze is sinking to the level, 70 feet below. This lower level had not been
opened at the time of my visit, but the shaft was down and a drift south
fifty feet, through jasper, had been cut, and they were already some distance
in the ore. The hard ore vein lying against this jasper, on the south side,
shows a greater width than it is above. o

This drift to the south from the bottom of No. 8 shaft costs $18 per foot;
it is in hard jasper, and the drill work is by hand, the mine having no com-
pressor. The ore in this pit is identical with that found in No. 7, hematite,
varying from fine brown amber colored to yellow; and in texture, from soft,
pliable to compact, hard hematite. It varies considerably in appearance; at
one point in No. 7 is found a black, slaty ore that comes out in rough
sheets of the thickness of stove plate, and resembling it in appearance.

The ore is all good, varying but little in its chemical qualities. Analyses
show a percentage of metallic iron of 65 24 to 68 9%, and of phosphorus of
.080 9¢.” There is also a varying percentage of manganese and of magnesia;
the latter is visible all through the ore.

No. 8 ig the best showing for ore in the Jackson mine, at the present time,
Tt comes very opportunely, just as No. 7 is nearly exhausted, and if it pans
out as well as did the latter, it will be a fortunate thing for the company.
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No. 7is an old pit, but, as will be remembered by those who have read
the previous reports, it had become, apparently, depleted of ore. The
workings had been in a large, open pit, and far underground to the north,
beneath Main street and the city.

About four years ago the discovery of the ore to the south was made, and
since that fortunate ““find’’ wag made several levels have been extensively
opened below the hottom of thig pit and to the south of it. From these new
openings upwards of 100,000 tons of ore have bheen extracted since the dis-
covery of its existence was made, The shaft is 250 feet to the bottom from
the surface. The shaft is just north of the ore, and in the first, second and
third levels some immense chambers are left where the ore has been taken
out, leaving great pillars which support the roof. This deposit near the
shaft was 80 feet in length either way, north and south, or east and west, and
from it radiate, in all directions, the drifts which have been made in the ore
orin jasper. Some of them followed ‘<leads’ of ore, and terminated in
pockets of greater or less magnitude; others, exploring drifts, are all in
asper.

! The oceurrence of these pockets of ore in this great body of loose jasper
is singular enough. Nothing could be more uncertain; sometimes the
pockets are wide and large, irregular in form, round, oblong, cylindrical,
spindle-shaped, or standing in the rock like an immense carrot—in fact, of
every conceivable shape, but always of pure ore. Sometimes the ore hag
formed about an elongated mass of jasper that is left standing like a tall
column or spindle, the ore having been worked away from around it.

The most extensive workings are seen in the second level, which is about

a hundred and fifty feet below the surface. All the ore above the first has
been worked out and very little is left even in this, except in the pillars,
which are large. From the chamber near the shaft, a chasm from five to
thirty feet in width ig left, opening across the formation to the south five
hundred feet and extending vertically a hundred feet. The same fact is
noticeable here that was spoken of in connection with No. 8, that is, the ore

around to the east like a hook, and in going south the hanging wall comes
down and the ore is turned gradually downward until the rock meets the
floor of the level, and the ore proceeded onward into the depths below,
This long deposit of ore across the formation illustrates the singular position
the ore assumes in this jasper; these pockets have the most fantastic forms.
Sometimes there are natural cavities in the ore large enough to admit the
body of a man.

Between the second and the third levels considerable ore remains to be
taken out. In the third the ore held out nearly as large as in the second,
and it holds well for half the distance down in the fourth level, but at the
bottom the ore has disappeared. The shaft is down to the fourth level, and
the drifting thus far done beneath the ore in the levels above, develops only
rock. In fact, a rise of forty feet was found necessary under the main ore
body in the fourth level in order to reach the ore. Tt ig apparent that the
bottom of the ore lenses that have been worked in this pit has been reached-
It others are found at greater depth they must be independent of thoge
above. Going east from the shaft in the second level forty-seven feet, a
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po&?}fs Where fling i1 necéssa,r;. 1s left in the mine. It is used for filling at
ere Is v i i i
ally s fewsszsﬁys l;iféle timber used in any part of the Jackson mine; occasi
timbered. The Wanneefessary, as a drift running under a rock ﬁlh'nsml'l-
coase to b requines tshleyea{g;‘goi 'an((ii pillars are relied upon, and when tgheljySr
ﬁH{Ing gl‘ ieft b oo i deSi;ES out and the walls kept apart by rock
No. 6 shaft is west from No. 5, and
and ' _ i - 9, and away to the w i
veryt;lfoglil:ii ofst}iloe ﬁallroads, is the Merryypit, whio}fsatyfe}é?;;ﬁgsn;&lg S
paric el %as ﬂ\:elng, apparently{ a great body of ore. Its glor ghavgatsi '
The Morry pit onn ‘ore;; for there is little of it to be seen in the n};ine .
steely Tustrs T _}Cs ard specular, very tough and fine grained 119?}'1-
b s ar;y b Opl Was as complete an illustration of a ‘“pocket’’ a;sWI
worked Aoy foft retn;ilne. It is about three hundred fect long and as
hanging walland o1 OE fty feet as an open pit, when it went under EcV}?JS
boor Tocs when theI}11 inued down on the dip to a depth of a hundred andesle 3 :
off the pre pet & %li‘ngmg wall came suddenly around to the foot and‘sng
ng wp, alo dOiIlgy.;l. litﬂ:};giismpmg at the north end, where it is narro::f-
to be teen 1 the . e south end, but there is nothing encouraging

North of it is ti :
is full of watos he old North mine, so called, that has been abandoned and
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Futher west and northwest a few hundred feet are the drill holes that
were made a few years ago—three in number—in one of which thirty-three

feet of ore were bored through, in another twenty feet, and the third twelve

feet. Tt may be desirable to endeavor to strike this ore from the Merry pit.

It would seem to be a good plan to put a diamond drill in the bottom of
Merry pit and with it explore the ground between the pit and the former
drill holes bored from the surface. If ore is found in this ground in any
quantity, then it will be perfectly safe to drift in that direction and the ore
obtained will help carry the cost of the work. It isa little surprising that
more use is not made with the diamond drill in this mine; particularly it

should be used in this instance.

Underneath the bottom of Merry
from No. 6 mine to explore the ground ; it passes directly under the body of

ore, but is all the way in rock and so did not discover the ore. Above this,
in the main pit, they are opening a drift to the southwest which is in forty
feet; it is for the purpose of exploration—searching for ore.

No. 6 has for years been the main stay of the Jackson mine ; the product is
the best of Jackson mine hard specular ore. The deposit has continued ver-
tically down, with a width of from ten to fitty feet and a length of five
hundred feet of ore, and frequently there have been, making off into the
foot or hanging wall, pockets of ore, some of them of great size. But the
days of this mine are apparently numbered. At the bottom of the mine,
four hundred feet down, little ore is to be seen. So far as this lense is con-
cerned the chapter is closed, the bottom is rock. What further exploration
may discover remains to be ascertained ; but so far as is now known there 18
but little ore left to mine.

No. 6 mine presents some very singular features, as for instance in the
bottom level the ore made two immense pockets going west; that is, the
regular vein widened out into a pocket of ore thirty feet wide and a hundred
feet long, and then south of it, and separated from it by a narrow wall of
rock, was another independent pocket, still greater than the former, a sort
of an ellipsoid, fifty feet by one hundred in dimensions.

In this deposit there is still some ore, in the bottom and at the extreme
ends, but in the north deposit it is all worked out; and at every point is
only rock. » R

The other old pits

etc., and the Pioneer mine are no

pit is a drift that was made

in this portion of the Jackson mine, the No. 3, No. 4,
longer worked, except in a limited way by
scrammers. These have all been large producers of ore but rate among the
things of the past, and now No. 6 must be added to the list and also the
Merry pit. Just where the ore is to come from, if a large product is re-
quired, it is not plain to conjecture. It will be interesting to see what next
shall “turn up”’ in the way of discovery in this portion of the old mine.
The only other mine of this company of which mention hasnot been made
is the South Jackson, in the southeast corner of the section, about a hun-
dred rods south from the mines thus far described.
South Jackson consists of a great number of hematite open pits and
underground burrowings, made indiscriminately wherever ore could be
found. And this is in nearly every point in this particular place. The
only trouble is to find where the ore is sufficiently clean to mine. It isa
mixture of jasper and ore, with occasional pockets in which the ore is free of
rock. Tt is a bessemer ore and also holds a percentage of manganese, chrom-
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lum, magnesia, etc., and althongh it is but moderately rich in ]
:}elzdgrarrria:lt(e;ch}éut at a Iow;zpprice_, selling the past seasvz)l;‘ lzct]cl 3“;121 %gogelrt ?(ﬁils' N
eround kat( thé gom;]ne'j- khe percentage of iron will average 53 % T]in
Extend t th S:)ul;h]h:ndc 5031 r}ses to the south, and the bmine \\9(;1‘1(1'11 se
stone furthor vest, A funnel fs foen ey (16,250 €0, and to the groen.
¢ fu _ rough the hill for i
Z;O?h?gt;he rjllllofid (:dlS to the mine. The ore 1gs brouoillil ‘Eglt}the o
unnel level, and thence run into the cars. The r?ﬁne in Ilgs gOCkets
, N eepes

workings, is down a hundred and thirty feet below the tunnel level. Next
5 - Nex

to the McComber, the ore is a i i in i
Phores. e o €13 & little higher in iron but alse higher in phos-

. cent metallic iron and abo
d " o .. ' ¢ Y % ‘
;[j(})ll(‘a]; 2 d]s c(jan]&dii able of ore here,_ but as the ore is nol; ve(l)';iéﬂ/gb}lgc}lgfp'hm 0t
works b.reakii(; fﬁﬁfﬁflﬁg ltogmg idle.aynd tull of water it is deb'lii‘zils)lengcﬁ
wa&er fr.om e MC(}ombér nd b aldllssocausmg the necessity of pumping the
-L O . P . "
iy h{ng}zllénogrgvgse?o}?te‘ in the South Jackson until in July, when the red
: ghts of fifty cents per ton was an encouf'z;gement suﬂicigrf’;
that to s pors Tamagemen ' ¢e operations. It does not
‘ertainty, this mine will afford a laree around o
been pretty wal e iine 134n afford a large product. The ground has

een ‘ d they have f g i
sight; but further exploration will dogbtless flill(l)dwe(:tbililgdeeps(fgir‘;gspﬁswb]ln
, sits, possibly

equal to those that have been worke
ual to those ' rked out.  The Jacks i
é)clstbtseo;,ddll 18 hand drill work. The workings are %Scms;nm‘e b Jinte, 5
8¢ le over a large location, that it would be in veniont 0 comees bho
i t0 all the paint convenient to convey the
The product of the different pits for the past

No. 5—

Ng. éhgeslsigzir ore, hard specular, all first class, 18,000 gross tons

New 7 oo S_i\?em?r ore, hard speqular, all first class, 16,000 rosé t

Moy Doy tonl-) égssemer, hematite, first class, 16,000 g,'roqs %ons o

) —Part bessemer : v mer, : ,
CI&SSS) 10,000 groe b0 ind  part non-bessemer, hard specular, first
outh Jackson—bhessemer, h i

B ; S > hematite, 8,000 oross 3
W The following table, taken from the books 0%’1 iibetf}‘nbi(
shows the number of men employed, their v
of the laborers of the mine, and also’the

year is about as follows:

] . son Iron Compan
] nationality, and the distributioy;;
average wages paid per day :

COMMISSIONER OF MINERAL STATISTICS. 29

Men employed at Jackson Mine in the Month of November, 1885.

LABORERS. ; MINKRS,
2 g g 5. . g .
AR I R N - R I B TR TR B
S el 813 88,8 E|El%l5, % 5| & 5%
S13IElE|E 8|88 1E1E 8|5 & & <& 2
No. 8o 1 1 2 6 1 2 2 11
No. T 2 1 2 5 200 2| 2] 2
No.5._ oo 2 40 1 T 909 3 5 1 1 28
No. 6o 5 11 2 8 124 ... 3 N I ]
Merry pit....... el 2 b 8 6 I 1 2 PR N | ST N 16
SCrammers. ..o oo oo e 6 6
Carpenters...... 1] 2. 1! 2 6 JR SR DSOS BN IR [ S
B. B. shop......- 3 112, 6 JER ISP SRR ISP SN
Machinists._..... 3 2 . 21 20 5114 e
Teamsters....... o]l B 2 1 31 9
Surfacemen....|....0 21 1| 1| __{....f 11 1] 8} & | ol
Totals ...._.... 57110 9111} 2i....| 411914172 1180 12 5 9 5 17 113

Average wages per day for laborers for the year 1885, to December 1.
$1.65 4-10.

Average wages per day for miners for 11 months of year 1885, $1.85 2-10.

The above table does not include the men working at South Jackson. A
party is mining the ore in that mine on contract, and at present writing ten
men are working at the mine.

Much of the labor done at the Jackson is what is called day work. The
wages are so much per diem. There is less contract labor here than is usual
at mines. The drifting and sinking is done by contract, but much of the
ore breaking is day work.

The impression prevails that the Jackson management is a little slow, a
little old-fashioned, somewhat behind the times, etc. This opinion, which
some people entertain, is supported by the fact that the company has no
compressor nor power-drills, and does but little diamond drill work. No
doubt mining work in the hard ore veins could be more cheaply and rapidly
done with the aid of power drills. But Capt. Merry has many good rea-
sons to offer in favor of the course pursued by the company, and it must be
allowed that his quarter of a century experience at the mine has given him
a good opportunity to judge. His mining methods have brought good
results.

The formation of the Jackson has many peculiarities, and it is plain to
see that a course applicable at other locations would be less effective here.

The ore is largely used by the company at its furnaces at Fayette, so that
only a portion of it goes into the general market.

The Negaunee Concentrating Works, erected a few years ago near the
mine for the purpose of crushing the jasper and saving the ore which it con-
tains, have proved a failure. They were operated a short time and closed
down two years ago permanently, as is generally supposed. There were
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found to be many drawbacks; the r
any ; the rock held too small a percenta ;
;};ilgriigndﬁock do not Separate sufficiently ; the shoes 0? the n?greta?ri '(;I;f(i
i roliers wear out too rapidly; the percent fi i .
after the manipulation was complete ; P A and the oy et
pleted was too small ar '
ofI’éhe ore tO(t) IC])W to render the business self-supportfnénd the market velue
appears to have been a pretty expensive experi .
] pea ) Xperi t, a g
exli‘e}andltules with poor results are not infrequegt irr:lfxﬁnir?glflgeggr}ll;ps farge
he product of the Jackson mine for each year has been as foollow;s :

e g Gross Tons, Year, Gross Tons.
Previous to 1856.......__._.__ . ; 25,000 . 1871 )
o | 8 | e 132,297
,,,,,,,,,,,,,,,,,,, ) 417 1872 ...
- I e e . 114,910
................................... 12,442 1878 .. 130,181
T | ey Iy,
........................ 10,309 1874 . 94,708
1859, .. _. | R ’
........................... ‘ 28,377 1875, . 87,283
O T | (
.............................. ! 41,205 1876.......__
- i | B 98,480
................................... 12,919 1877 . 80,340
1862 .. 1 46,006 1878 .. 83,120
W68 e | s ,
el v7,237 18719, .. ... 112,921
Wt weos || s ‘
............................ 83,905 1880, .. ... 120,622
1865...... o0 || sl ,
............................. 65,505 1881 ... 118,939
866 oo oewr | ows ’
............................. 92,287 1882 . . 93,670
1867 .. 127,491 1883. .. ... "17278
..................... 7
1868, ... 130,524 1884 ... .. 76,626
869 imses || owes. ‘
............................. 125,908 1885. . L
1870 . wee || e
Total tons._............ .. ... ... N ) ) ]
.................................................. 2,495,367

(J p . y P p : g Iy g 5} .
a‘ ‘ l]elll Me]]v Suo.el lll‘e“de ll a;lld l()(:a] & ell(} Ne aunee Mlcll
l\ldd or F a y etbe ISI oW n, benel dl nla/n.a:gel !] aCkSOIl I] on OO. 011108, Ole ve-

THE CLEVELAND MINE

i}f}fe?e)gt thblst 3f the Jacksm}; _ the lands of the two compan ies adjoin each
Whﬂe’thlé Clzielz(ilkdsﬁi;mne is in ‘thle western limits of the city of Negaunee
whi s are mainly in the east part of the city of :
ing. They are not only contiguous in iti i ro. panctiosllh en
" g position but they are practicall
equal in age, and the companités have been - fest period of
equal in age, AV rom the very earliest iod of
iron mining in the Lake Superior region coll n th There |
nothing that may be said favorable 5 Mistory of the Tackean, thes o s
¢ in the history of the Jack
not also be affirmed with equal f y ® I here s ey
_ 0 be af qual force of the Cleveland. Sti e i
little similarity in the mines. The s i o, the oomasronon o}
] . situation of the ore, th
the deposits, the peculiarities of t} s fo i e AifToront in the tae
_ , pec he formation are quite different i ‘
mines. The Jackson ore is found in 1 d i mbraoed i o e
Formation of brokew enen. enses and pockets embraced in a wide
' . of Jasper, and the hard ore and the soft ore found :
in all parts of the mine; hard ore and soft ore deposits are wofll;:d 110%22}1{?;
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every pit. Not so at the Cleveland. The ore is all hard specular, with a
lesser amount of magnetite, occurring in the folds of massive quartzite and
banded jasper. The hematite is a mile to the south. In previous reports
we have described the explorations which were extensively made with the
diamond drill on the Cleveland property; and the work has for several
years been in the direction of developing some of the ‘“finds”’ which were
thus made. The result, in some instances, illustrates the fact that, however
thoroughly explorations are made with a diamond drill, there is no absolute
certainty regarding the ore until it is fairly opened with drift or shaft. One
example of the truth of this statement is the company’s experience in J
shaft. Here a vertical boring had been made, which at a depth of 357 feet
passed through fifty-two feet of No. 1 specular ore. This was one of the
holes selected where to sink a shaft. The shaft has been made, a fine one,
covered with a good shaft house and connected with the main engine house;
also provided with wire rope connection with No. 1 pumping engine house.
In fact the management expected a mine; they had every reason to suppose
that they should open one; the other borings which had been made in the
vicinity aided in establishing the belief. But alas for their hopes; no ore
of any considerable amount was found. The drill had bored through a nar-
row lense of ore that simply went down and had no lateral extension. Cross
cuts and drifts were of no avail and the shaft has had to be abandoned.
Thus a large expenditure has been incurred, based upon a diamond drill
exploration that has given only disappointment and cost. No company in
the country has made more use of the diamond drill than the Cleveland;
innumerable holes have been bored from the surface, in the vicinity of
the mine, and at places on the property where exploration was desired. The
drill has also been much used in the mine, underground, for exploring
work. Of late years this machine has been the guide in all the advance
mining work at the Cleveland. Where shafts are sunk they are preceded by
a drill hole. The drifts in the mine are extended on the line of a previous
drill hole. The intention is that before commencing they may know what
is to be found when the work is consummated. It costs less to bore through
the rock than to drift through it or to sink in it—and the boring may deter-
mine all that it is necessary to know.

Three hundred and fifty feet west from the shaft just described, which was
cunk in the line of J drill hole, is K shaft, now called the Moro pit. The
shaft is four hundred feet deep and is vertical until the ore is reached, when
it inclines to the west, following the ore. At a depth of 300 feet from the
surface they encountered a “ cut-off >’ of rock; that is, the rock comes in on
the west and cuts off the ore, which is here six feet from the shaft, but in
the second level this limit of ore is fifty feet west of the same vertical line.
Thus the ore makes rapidly west as the shaft goes down, so that at the bot-
tom of the mine the rock is 120 feet west from the point where it first
appeared above. In fact they are following a lense or chimney of ore that
pitches down to the west and gives a length of stope that has been increas-
ing, and is now, on the third level, 120 feet long.

South from the shaft is another lense, the discovery of which was made
with the diamond drill, and which has been opened and worked. From this
south lense is mainly derived the product of this shaft. Itis reached in the
second level by a cross-cut drift, through hard jasper, 270 feet long. The
ore has been worked out, leaving a chamber 200 feet long east and west, and
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10 feet to 18 feet in width. Near the end of the drift a winze is sinking in
the ore to meet a similar tunnel also driving south in the third level, sixty
feet below, to the same hody of ore.

This lower drift follows a drill-hole, as did the upper one, and is now in a
distance of a hundred feet. The drill showed that the ore was only a hundred
and seventy-five feet at the third level, so that they have only seventy-five
feet more to drive. Thus these lenses are apparently coming together.
having gained a hundred feet in a distance downward of sixty feet. If they
come together, as they thus appear to be doing, they will perhaps make into
a large body of ore. They may be the upturned edges of a synclinal fold,
which deeper will come together under the hanging. The shaft is down to
the fourth level, but the ground has not been opened around it.

The ore is hard specular, nearly all first-class, but non-bessemer. The
drifts are about 7 x 9 feet and cost $12 to $14 per foot. The hope is enter-
tained by the management that these lenses of ore will not only come
together and greatly increase in magnitude, but that the ore will continue
and be found to form the body of ore which was bored through in what is
known as the Union drill hole, north of the old depot of the M. H. & O.
R. R. Co. This hole was bored a number of years ago by the Cleveland and
Lake Superior Companies, jointly, and in it was found, in the aggregate, a
hundred feet of ore.

The shaft is operated by wire rope transmission from the main engine
house, nupwards of 1,200 feet to the northeast ; pipes are also laid on the same
elevated supports that carry the ropes, to carry the compressed air from the
compressors to the shaft to operate the power drills. Wire ropes also extend
from the main pumping engine house, nearly half a mile from the shaft, to
work the plunger pump. The rope ig two inches in diameter, and has
parted in two several times.

The other pits that are worked in this location at present are No. 3, No.
4 and the Incline. The workings in these pits has reached a long distance

west, but have not much increased in vertical depth. The underground )

excavations along the north line of the property, and going west and south,
are of immense extent; but at no place do they reach a greater depth than
about 200 feet below surface. They lie under the great body of overlying
quartzite which is sustained by the huge pillars of ore that are left, as seem-
ingly required, as the main body of ore is mined out. As compared to other
hard ore mines the ore body lays flat, «nd it has become g long haul from the
extreme end of these pits up the gradually rising skip roads to the surface—
1,600 feet of rope is wound up in this way in No. 1 engine house.

The mine shows a great deal of ore, but there is not as much first-class ore
in sight as might be seen at some former periods. No. 3 is perhaps the main
mine; it is likely to be the largest producing pit in the future. A large
proportion of the ore in No. 3 is second-class, which just about pays for
mining, and so long as it does that they do not cease to take it out; partly
for the reason that they wish to push through it to get to the body of first-
class ore found some years ago in what is called B drill hole, in which an
aggregate of 60 feet of first-class ore was passed throngh. The work in the
direction of reaching this ore has been in progress for some years, and has
now nearly reached a conclusion, since there are but about fifty feet more to
sink until the desired ore is reached.

The ore body in No. 3 has a length of about 600 feet. It is quite regular,
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with an average width of thirty-five feet. The second-class ore found in
this pit is of good quality, yielding about 63 %5 in iron, and not high
in phosphorous, but still high enough to be non-bessemer.

The Incline pit has for years been the main-stay of the mine, and though
it is on the wane, it is still a large producer and remains about as it has been
for a year or two past. Formerly this mine was all clear ore; there was
scarcely any rock to be seen, immense stopes of ore everywhere; but its
character has changed ; the ore is broken up into seperate lenses lying back
in the foot. It is not uniform; the ore is narrow in places, and then per-
haps suddenly widening out into a wide stope, which splits up into separate
parcels. The ore is largely first-class; the best hard specular, b(l)lt slightly
too high in phosphorus for bessemer steel, yielding 66 %5 to 67 9¢ in iron,
and 2 per cent in silica. ' ' ]

The skip roads in the Incline pit are operated from the main engine llol}seb.
The location has greatly improved in the past few years. I do not think
it is too much to say that it is the most roomy, has the best appearance of
any mining location in the iron district. This is due to the fact that all of
the old houses, shops, small engine houses, sheds, lumber piles, etc., have
been removed, the tracks suitably arranged and the surface graded down
nicely. The fine new shop, the pumping house, enlarged hoisting, e‘gc.y,
buildings, all of stone and of ample size, are a fine addition to this portion
of the city. The old carts, boilers, and other unmghtly materialg, that are
frequently left to offend the sight, are all hid away in a large yard enclosed
with a high board fence that effctually screens exerything within from view.

The principal machinery comprises a duplex compressor, with air cylinders
each 16x30; two hoisting engines, each 22x42, with adjustable cut-
off; four winding drums, each 8 feet diameter (W, C. & L., Ak_ron, 0.);
three boilers 16 feet long, 6 feet diameter. 'This is the new machinery that
was added three years ago on the completion of the enlargement of the main
hoisting engine, etc., house. It doubles the machinery previously in use,
giving them now in this building eight drums. The old ones were made at
'Marquette, L. 8. Foundry and Machine shop—six boilers, all of same size.
The pumping machinery is all in the new stone pumping house. The engine
is 20x30, condensing, and the water in all the shafts is raised by Cornish
pumps. ' o .

Tue CLEVELAND HEMATITE, situated a mile to the south of the preceding,
has proved to be a valuable mine. It affords a large product annually, of
excellent ore, that is not expensive to mine; and it is still looking about as
usual, fairly well, with no reason to apprehend any diminution of the output
the coming year. The location is disfigured by several very large and deep
open pits from which the ore was formerly mined ; now, however, the
mining is all underground. The system pursued is peculiar, and is well
adapted to ground of this character. The ore is a very soft hematite; the
walls have very little sustaining power, so that pillars would be useless and
timbering would be expensive. ;

There zbn'e several dolx)vnright shafts, but only one is used now. It is 435
feet in depth and is furnished with cross levels and bucket hoist. The levels
are forty feet apart and they are working in the lower ones, the sixth and
the seventh. The ore is found in separate pumpkin shaped lenses, and there
is no regularity in the manner of their occurrence or in the formation. -

They speak of the deposits as the north vein and the south vein. The

5
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former was the one earliest worked, and the old open pits are mostly in the
so-called vein. The mine is one of a series of hematite mines comprised in
an east and west range about two miles in length, extending from Teal lake,
just south of Negaunee, west to the Ishpeming and Deer Lake road.

The main dependence of the mine is in the south vein; the two are di-
vided by soft rock—chloritic schist— which has a width of from eight to ten
feet. The trend of the ore is east and west, with a drift to the south and a
pitch to the west. They are working underground, altogether, west of the
shaft. There has been no work done east of the shaft below the fourth level,
though it is the intention now to work east and explore the ground in that
direction below the seventh level. Inthe fourth level, 175 feet east of the shaft,
they are sinking a winze. It is16 ft. deep and in ore; it will be continued
and they will drift to it in lower levels if the ore holds. The ore extends
200 ft. west of the shaft and is twenty to one hundred feet in width.

The mine is filled with dirt and rock above the fourth level. The method of
mining this ore is very simple; they hold up the ground just long enough
to remove the ore and then allow it all to cave in from the surface.

In order to stope out the ore it is essential to keep open a winze to the
level above and to the one below; the first to let down the timber and the
second to mill down the ore through.

They sink a shaft 40 feet for a level, and drift through the ore to its
limit, farthest from the shaft. They also sink a winze in the ore at point
nearest the shaft through which to mill down the ore into the car in the
level below. In stoping, they work downwards, taking off about 8 ft. of ore
at a time. They drift through to the limit of the ore from the shaft and
then work backward, taking the ore 8 ft. high, to the filling, and tramming
it towards the shaft to the winze, through which it is run down into the car
below and drawn to the shaft. The timbers that are required come down
from level above through a winze that is kept open for that purpose. The
timbers are light and crush down, as they are expected to do, .with the
weight of the ground when the ore is removed. 1t is a cheap and simple
way to mine this soft ore. The shaft and the drift between the shaft and
the stopes is safe; the ruin is behind them, in the ground that they are
through with. A little ore is lost, naturally, taken in with the filling.

The effectiveness of this method is shown in the fact that 53,671 tons have
been mined the past season, and noisted in this single shaft in one bucket,
which is certainly pretty good work.

The force worked at the mine averages about 100 men and the mine will
duplicate in 1886 its product of the present year. The whole number of
men employed by the Cleveland company varies from 500 in winter to 800
in summer season.

Contracts favorable to the miners are let and they are allowed to make
good wages. As the Cleveland mine is managed on a liberal, progressive
scale, everything is thoronghly and well done and quite in advance with the
times. It is the last place to find anything that is old fogyish or obsolete in
mining. And the men, the reliable laborers of the mine, are not debarred
from participating in whatever of prosperity and profit the business may
afford.

There has been some change in the management within the past few
years, Mr. Jay C. Morse, the former agent, having removed to Cleveland,
Ohio. a more extended authority has devolved upon the former Superin-
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tendent, Capt. D. H. Bacon, who is now alone in authority at the mine.

Whatever the responsibility, Capt. Bacon is not likely to be found wanting.
The following is a statement of the ore shipped from the different pits of

the Cleveland Iron Mining Co., during the year 1885: :

; Second- .
Name of Pit. First OassOre.| Glass Ore, |Hematite Ore.| yoga) mon,
Tons,
Inclinemine..... ... ... ... 66,520 25450 | ... 02,967
No.3mine.. ..o 10,192 33443 | 43,625
Moromine............oooiiiin il 12,500 6,331 f.._........ 18,831
Saw Millmine. ... ... ..o (A 2 R DO 7,161
NO. BTN . o oee e i 546 1,831 ... 2,377
Cleveland Hematite mine . ... . .. ... ....... ool 53,671 53,671
Total numberof tons.. _.________________ 89,758 74,206 53,671 217,636

The Saw Mill mine and No. 5, which appear as productive in the above
table, are practically scrams. They afford no prospect of being immedi-
ately valuable. ‘ .

The following table shows the annual product of Cleveland mine from
its opening to the present time:

f
Year. Tons. Year. | Tons.
1856 e 3,000 1| 1890 oo J 133,884
855, s TA44 | M8V i 142,658
1856 - - oo e e e 6,348 || 1872....... TR r 151,724
85T, ool 13,201 Lyt 133,265
B8 e ol 7,900 || 184 . 105,855
859 e 15,787 || 185 ... ‘ 129,861
1860, ..o 40,041 |} 186 ... 145,661
86 10,795 || A8VT.... .. 151,554
862 40864 || 1878 143,320
1863 . 46,842 || 189 .. 113,108
1864 oo 49,954 || 1880 ... ... r 187,234
1865, e 83,355 || A88L.._........ ... 197,843
866 . e 42,680 || 1882 ... ... : 304,541
867 o e 75,864 || 1883 ... * 218,219
1868 102,112 || 1884 ... 224 479
1869 i 106,183 || 1885 ... ; 218,632

The ore dock at Marquette, which was built by this company, and was
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the earliest one of the kind on the lakes, and which has ever since, until
recently, been operated by the Cleveland, has been sold to the Marquette
and Western R. R. Co., and subsequently transferred, with this company’s
other property, to the M., H. & O. R. R. Co.

The officers are S. 1. Mather, President, Cleveland, Ohio; Jay C. Morse,
General Manager, Cleveland, Ohio; D. H. Bacon, agent, Ishpeming, Mich. ;
L. D. Doty, book-keeper, Ishpeming, Mich.; James Williams, Mining Cap-
tain, Ishpeming, Mich. ; Geo. Williams, Mining Captain Cleveland Hematite
Mine, Isphpeming, Mich.

THE LAKE SUPERIOR MINE,

This mine is not as large a producer as it has been; but it has made the
largest output of any mine in the country. Its product of 1882, of 296,504
tons of ore, has never heen equaled by any of our companies. And it is not
probable that the Lake Superior mine itself will very soon equal its own

record. The great streams of ore poured forth, annually, from its shafts, -

have left their traces. So much cannot always be taken and the residuum
forever remain, even in appearance, equal to the original quantity. The im-
mense drafts that have been made on the mine’s resources have had their nat-
ural effect, and the magnificent stores of ore which but a few years agone,
were among the wonders of this marvelous region, have been greatly depleted.
But still to one not given to comparisons, or, if a standard of comparison
were taken other than the mine itself as it appeared a few years ago, to rate
it by, there is enough of ore to be seen in the stopes in the Lake Superior
to-day to excite admiration and confidence. It isnot the first time that the
appearance of the mine was a little on the wane; and it is not surprising
that deposits, however large, may be finally exhausted. It is perfectly cer-
tain that enough ore will be found to keep the mine in the front rank of
producers. :

The company holds an immense estate, and there is ore at various points,
some of them only slightly developed. The location at Ishpeming is sur-
rounded by the largest producing mines in this country, all the ore deposits
of which seem to be pitching towards an ultimate home within the lines of
the Lake Superior property.

The Lake Superior mine, the pits which furnish all the ore that the com-
pany at present obtains, is situated within the limits of the city of Ish-

peming, in the land consisting of a hundred and twenty acres that the com--

pany originally held and in which the first discoveries of ore were made and
the first mining was done.

The geological complications in the stratigraphical structure at this mine
rival the Jackson in their nearly undecypherable contortions. Primarily
the formation was pressed into folds having an east and west trend and
pitching slightly to the west. In the synclinals or troughs of these folds,
apparently, the ore is contained, the dimensions of the deposit being limited
by the magnitude of the troughs.

But other forces have operated. The curves which may have been
formed, have not been left with a symmetrical regularity. There has been
longitudinal pressure that has contorted the folds. There have been lateral
forces to upheave one portion or to depress another. So that altogether
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there is enough to confuse the most experienced stratigraphist and to per-

x the most skillful miner. ) . )
pl%&utthxiithout attempting a geological discussion of the format'lon ‘I Pligc.eted
to describe the mine. The rock which is encountgred is a firm .(%}1@1 i{ %
an exceedingly hard jasper, and with seams or thin belt»s‘of chl?\Trl ic SC“E’;

The only pits that are at present worked are No. 2, No. 3, { 01;.}1‘}' o
shatt, and the Hematite mine, which latter lies a short distance to )e 50(1 : ﬁ
The datum is taken as the level of the floor of the new engine hou_scilan_ all
the levels are distinguished at the number of feet each is belovsi this OI'ItZO‘lé.
The principal hard ore mine is No. 3 s}}aft, which despends to t‘le WreStt,hS ?}16(3
ing near the quarter post on the west line of the section. Al db‘O‘Sh' ‘ei o0
feet level is worked out, though there has been some work done in 1‘51 eve
the past season, in the direction of the Barnum mine, in No. 3 1}1111‘0, 2 ?0, 121
a southeast direction from the shaft. In the 400 feet level they are S]OPm,b,
west in the main vein, the underlay being to the south, thus taking 4’01301;
away from the Barnum. It will be remen_lbered that the Lake Superl(;l iw_n(
the old Barnum mines adjoin, both working along the east and west line
which separates the properties. In the 400 feet level, in. the'(rinamdven}c,
the ore body narrowed up for some distance west, but agaimn widened out.
The level is not as favorable as were those above in this vein. :

In No. 2 shaft in this level, to the east, the ore is worked out, _but tga;(ria.rﬁ
stoping west of the shaft, and have still considerable ore. A dlamonl . fI(;le !
boring to the northeast towards No. 3, developed a body of fine orf, feet
in width, but having no great length. They have opened to it and are

ing it. '
Wolrrllntl:}li 1440 feet level in No. 2 they have five stopes east and west of ‘}clhe
shaft. The opening in this level is 400 feet long and the ore‘tormﬁtloil 88
a width of 60 feet, but it is not clean ore; belts of jasper separate t els opes
of ore, and to some extent the ore requires picking over to _comple‘;e ttn;, se}i-
aration. No mining has been done in No. 8 shaft in this 440 ‘ ee deve:
The shaft is to the level below—480 feefc,—but ‘the vein rl:as narrowe 'u}jgc),
they are opening a drift to No. 2, following a dl:lll-hole. The purgos‘e (11s to
take the water from No. 3 mine through this drift, when complete ,tan ?
do away with the pumps in No. 311 It gs 34;1}?0 gxpected to find some stopes o

at the drift will open, as shown by the boring. ]
Or?l"lf:?;;)ening in No. 2,Pin the 480 feet level, is 400 feet long east :iméi vves’i,1
and 40 to 80 feet wide. This represents the distance from wa} 0 v;?l
across the ore formation, and includes the sl.ips of rock'. ‘Formelly,‘m e
upper levels, it was clean ore of the best quality. Now it is ox;e"and :]e.nipg}ll ;
or rather, there is considerable rock. They. encounter horses_ 0 st.}))f‘fl 1
vein. These latter are of course left for pillars, and sometimes oc(,urtsofas:
to be quite serviceable for that purpose. It would have been f?rttl)lna et Or(‘);—
the company if the situation at the bottom of the mine could have ! eeélth
seen, and the shaft so directed as to have avoided the ore, and utlhgg s ‘esaa
horses of jasper for shaft pillars, etec. _AS @t ig, the sha#ft ig In t}éede 1esf f}lle
best portion of the deposit, thus necessitating the leaving a good deal 0
for the pillars. .

Or%nothe 5210 feet level they have worked 200 feet west of the sh}?ft. tl_,hlela
appearance of the pit is about the same as in the level above. ‘_[I; the plor 1(;h
of the ore through which the shaft descends in this level it is, ‘Ortabe?%he
of 100 feet, 80 feet wide. To the east the opening extends 150 feet, bu
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ore bed is narrow and badly mixed with jasper; it pinches out in this direc-

tion, and in the level helow—>560 feet—it is so poor as to discourage much

work east of the shaft. The width holds all right, but the ore is less free of
asper.

? In all the levels in both shafts, from the 360 in No. 3, and from 400 in
No. 2, down, there are in each two stopes, one east of the shaft and one west
of it. I all these stopes they are breaking ore.

In the 600 feet level they have opened out, making a chamber 60 feet long
and 30 feet wide. There seems to be too much jasper where the ore would
be preferable. Stoping is in progress here as above, but the level has not
been fully opened, so that it can not yet be fully determined how it will
turn out. The shaft is sinking below the 640 feet level. In this distance of
640 feet vertical, the length of the shaft is 1,030 feet hoisting distance. From
the surface to 400 feet level, the shaft slopes 35° with the horizon; thence
down it is 62°. It is provided with double skip road. The pit works 63
miners, only day shift.

No. 6 shaft is wholly idle, and it is not regarded as of much apparent
value.

No. 7 is worked in a comparatively small way. It is 1,300 feet west from
No. 2. The shaft dips to the north 58°, is single skip, and has a vertical
drop of 480 feet. Above the 290 foot level the ore is all worked out. In
the 250 foot level four drill holes were made to the north, from a point west,
of the shaft. In all these ore was found. The holes are all at the same
angle down and the ore found is probably the same vein further down in
the underlay of the ore.

In the 290 foot level they have a stope 300 feet east of the shaft. There is
here twenty feet of ore, but it is separated into two parts by rock. The
whole length of the opening east and west in this level is 600 feet, and the
ore was thirty feet wide. The bottom of the level is ore, which is opened in
the levels below.

No. 7 was once a good mine, but it is not what it used to be. It has
scarcely paid for the work done in it the past season. There are now only
four good stopes in the mine. The work there is largely in an exploratory
way. In one of these exploring drifts, in the 330 foot level west of the
shaft, they have reached a body of ore eighteen feet wide. There are a num-
ber of these drifts in various directions made to explore the ground. In each
of the levels—330, 340, 440 and 480—is a body of ore, but the ore is specked
similar to that found in ¢ A *’ shaft, and it is shipped with that ore.

They have been trying to find better ore in west of the shaft. A dozen
borings have been made in the 440 foot level, but in none was much ore
found ; though if the ore that had been obtained above to the east had con-
tinued down, these drill holes would have penetrated it. It is pretty well
proven that there is no good ore east of the shaft in the lower levels. To
the west ore is found, but it is of poor quality; an ore that, in the present
state of the market, it does not pay to mine. = A hard granular ore too high
in phosphorus for bessemer, and not rich enough in iron to be first class.
The shaft has been worked mainly with the hope of finding ore of better
quality.

““ A7 shaft was abandoned for two years, owing to the state of the ore
market ; but recently work was resumed, mainly in the way of mining the
ore left in the open pit. In addition they are sinking the inclined shaft

&
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towards the ore found in the drill Tiole on ¢ the base ball ground,” to the
orth of the pit. v
: The boring was made to a de}:)thlo.f
ras found, and it is to this ‘ :
%ﬁt ?ﬁéll'fld\;z;lobn of the shaft is 32° 35 min., and its length thus fau}* f11<_)rm tt}:ﬁ
b tetom of the open pit is 300 feet. It is a curious fact that a 1'?5111'50%%
dgift from the lower end of the shaft, sixty-two feet long, is now within
£ the drill hole, but encounters no ore. Y N
fe?f‘}?e be:t stopes of’ hard ore that fchei co?}%iny ha? :tix;e 111; ?SO‘fgetmx;Iilgé
440 foot level down. In this leve e wes ) ‘
21;1051148}1§86t high; but below the ore narrows gradually and is less free from

959 feet; at a depth of 200.fee.t fifty
body of ore that the shaft is aiming.

rock. aft, but these approach
In No. 3 mine there are some good stopes west of shaf i)r:bably wil]i)pa,ﬁord

line. They are good for another season; :
z}slela]?;znalilnt)ultput ag thzay have this year. If two shifts—a nlg.}gf ashv;ilg a:lsoa;
day shift—had been employed in these pits they would, possibly,
11 now. ]
loﬁzdhfge;‘veestir?g teature of No. 2 mine 1; tilelfacilb dth‘f:;‘; tilsrzoilrllféh gf;):(’;uv;'ﬁl;
i iti 180 foot level down,
assumes a vertical position from the : ) g B
i ite directi th, until from the 320 down 1 !
in the opposite direction to the south, v dowm I b e et
i 11 is on the north, the rev
the hanging wall, and the foot wa orth, tho Ko s to
iti 180. The foot has a greater 1nclina
D e e i 1 f the mine shows a tongue of
ideni f the ore deposit. A cross section o : :
Y‘a’julsdeexxl'li;}%’(:e(:nding from gc)he surface down below the 480 foot 16281,1122}11012;:1?(1
gmra%es the ore deposit into two portions; the south deposit rests o
deposit on jasper. ‘ ]
th%ﬁﬁ?sri}(l)n;ﬁe of I'OO%& é)oes not extend through the entlre‘ul‘eng(’g? rc;fc kt}tlg
mine, but it is an important feature in places and affords plAgrsther ok to
suppért the mine, leaving twenty f}?etthof ori hon ei?ch %11(112.two b(;anch e]g; e
i into ore or is joined with the north wall. fwo bran
:)Jtra?t}:aag%gzrlind wider aﬁ]art to the cast, with the south Vemddtl}}ipu}qlg HIl\;)tri’%l;
and the north vein dipping south. The No. 2 south Ve}n 531 We;nt matite
overlapped in the open pit, but they have sepm"ated,as T}leyhm'd b down
On the west the veins are separated byt ?)()Qb gee}tl of J%stféeilé o qlgimilar g,
a minor fold with an inclination west; the nematite h x
‘lzy?rlxlf?(lmtoh of the former and having a slight ‘mchnatlloin jcl(r)lt‘zhz ggstémnu}ar
The hard ore of the Lake Superior mine is specular sla L £
8 50121?;11'&1 it was formerly among the best ores produced, ‘buf1 wm{;gg&?&g
dE ood 315 ever in other qualities, it has lately attained ft higher pr roentage
in ghosphorus, and now ranks as non-bessemer, though it 1s SIO near t¥
th:ﬁ it probably is used for the manufacture of bessemer stee lins over the
It is very carefully selected and no pains are spared n; p}(} 11(:,S e
ore. An average of a large number of analyses made ohsamp 86 0
‘pil(;s oave, in metallic iron, 67 9 ; from No. 2 pit—phosporus, . 6
silica, 5.90 %. ‘ ‘ .
Sllii’a?vemg of analyses of samples of stock piles of No. 3 pit gave 66 to
0/ in iron; .070 9 in phosphorus. o o ) )
671)% H'Yl ui(tmgre avegges ILhe same in metallic iron but is hlg}ler m{ gli)gmsf
horus. pFormerlv No. 7 ore was of the best. Average Efnaly()sgso n}dsilica,
fhis ore six years z;go gave in metallic iron 66 95 phosphorus .03 943 s

3.90 %.
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It is with the hope of again finding this ore, or its equivalent, that work
1s persisted in in this shaff.

THE HEMATITE MINE is one of the largest and best soft ore deposits that
has ever been opened in the Lake Superior region. While not above one-
fourth of the ore has been removed they have opened to the bottom, 460
feet below datum.

The ore is in 4 long synclinal fold, which has been worked east and west
a length of 1,100 or 1,200 feet. It lies nearly level, but pitches slightly to
the east. A vertical section of the deposit appears in the form of a hook,
the body of the hook being the ore, the long branch being on the south side
and the short one on the north. The former starts from the surface and
goes down with an inclination to the north, when on reaching a depth of

about 400 feet it makes a gradual curve upward, continuing half way to the -

surface. The overlying rock conforms in its curvature with that upon
which the ore rests. ~ A horizontal section made anywhere between the sur-
face and down to a depth of 200 feet shows two parallel bodies of ore par-
tially connected at the east by a curve, giving the upper section the form of
an ox-bow, each forty feet to fifty feet in average width, and dipping slightly
—the south vein to the north, and the north vein to the south—and the two
separated by 300 feet of jasper.

At the point where the overlying rock curves upward again the horizontal
plane would be tangent to it, and all below is the ore deposit, extending from
foot to foot, of great width and length, a most magnificent prospect for ore.
But the last level has been sunk ; underneath the ore in the bottom level,
a brief distance, the rock is found. The only thing that, apparently,
remains, is to be contented with what ore lies above and to mine it out as
cheaply as may be.

The ore is reached through a double skip shaft, and there are five levels,
called respectively, the 157, 220, 280, 840 and the 400.

Above the 220-foot level the ore has all been mined out and the Space
filled with sand, etc., run in from surface. In the 280 level the opening
extends 300 feet west and 700 feet east from the shaft in the south vein. A
good deal of ore has been mined in this level but there is very much left in
the stopes, in pillars and for a floor for the level above. The width of the
ore averaged forty feet, becoming 120 feet wide in one place near the shaft.
Of course the ore is worked out in the two branches, which are mainly east
from the shaft. Above the 220 there is but one vein, as the north branch
does not come up to that level, and they are joined into one body just below the
340. In the 340, at 500 feet east of the shaft, a transverse fold ig developed,
which makes also an inclination in the ore basin to the east and to the west
—the opposite sides of the small anticlinal which the apparent fold forms
across the deposit. A large number of borings have been made, mainly to
the east, which served to prove the great length of the ore. Subsequently
by boring downward in the lowest level the depth of the ore was found—
varying from a few feet to fifty, having, possibly, an average thickness of
thirty feet. The ore comes from the east and passes up over this transverse
fold, when it is cut out, making an island of jasper in the ore. It is through
this jasper that a new shaft will be sunk from the surface 600 feet east from
the present shaft. Another shaft has been needed for some years, but the
work of making one has been deferred until it could be determined where
Was the best place to sink it, it being desired to avoid making the shaft in
the ore—to locate it in the rock as far as possible.
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' i ¢ visit at the mine; the
The work of sinking was begun at the time of m; n‘s_l b ; th
hif%clewill be betweengthe tracks of the M., H & O._ra-llr%)al,dlD %Endf 12)?63,118 ;08
; highway. In the 340-foot level the distance from foot to fo b is 800
oy ;%1 ndy.south one-third of which space, on the average, is p1<:/ba }‘
v n’i‘){ naorth bran}ch in this level, holds the most ore; probably ¢5bpe1
OI‘&t flft is yet sta,ndiJng in the mine in this level. Ver); little }lllasl eTn
igﬁlév(;d, exoe}]lpt in drifts along the floot ]w_alll aﬁ)% }Iele?Ses\%;}elggete]?etngw?}leafsé

ximum tram distance in this leve is 1, feet. : ew sh
?s?}i:?)rrr?gﬁaltrgd it will not exceedf301? feeitl; the aiw;;arjliz 1?2551}] 0314?)}1_%122:11;?;?5

s in ine i 1t 500 feet. The ore — §

110“(11{1 tgifle?rl(ii g?)(?l%g;t. but has correspondingly lengthened east. Condine
enleSelé(iv the 31;0 the ore is in one body. In the 400-foot 1]§V§1, lesx/a%% fl;)?
600 feet east from the shaft, for half. this distance tlledqre (; C¥OSS o0 feet
ide. In this level they have made nine rooms or headings ross ore
?1 e'f ot to foot. These are 50 feet apart. The new Sha‘ft wi . (;teajs o
tfl(ZaIsI(la vff)ol~kingé. ‘A winze sunk at a short distance east of‘ t}fle sda%t :[,S'dig_
feet in ore to the rock ; at another point the rock bo‘otom1 v&g}zls (k))l(l)rrlin( : Wel.'e
f eight feet. Before this level was reached and the o g were
i 1? Igch the depth of the ore was ascertained, the estimates of its am 2
irlll“;%ewe{'vevtl}lxen entertained are now found to have been grt:atgoil}iagge;jtfhé
nd the bottom and may commence to to the
. Thglyljr}llg‘;epn;):t{ﬁ;; rise. There is no mine where a bet}ter‘ op}r)l?ﬁguncgc%

O?:IC)iII‘S for practicing this method of mining than is found here. y

d rock. .
O e thia oo} S ing hematite, that becomes
The ore in this mine is a soft, ocherous-looking he :

plastic when wet, but is generally hard when dry. An average of 2212
samples from the stock pile gave, on analysis:

Metallic 1ron_,--:
Phosphorus ..o

63.84 9
.068 9

Some of the analyses run lower in iron ?tr'ld higher in phosphorus, and
others vice versa. 'The above seems to be a fair ‘aiveﬁge.ehne
The mine is working in the direction of Ld;},f, 1nkge .
terminus of the 340 foot level is 200 feet west pf he aft b hieh trestles
The mine has a fine stock pile ground 450 ft. x 100 ft., w g
S r it from the shaft. ) . e B
mﬁ?ﬁgﬁﬁl&i ta,lr(;‘cmgemen‘c is adopted—the invention ot, N{(l (J};‘Olj.a}lsaﬂ})rt
for economizing the cost of operating the car on thlsftl‘iic L el
distance from the shaft the track is lex.r'el, and then Uo; atlle o iy
given an upward incline 0%‘? 8);feet;I to thO égit% }?gld%;};in;; t({le 1‘51«&@1{ a slight
i 100 feet. Just un apex of : are
deﬁllllse I(l)(fa% tﬁg};ﬂfgr and revolving transversely to l}ne of track. W helfxrtolrls
};O erc’a‘r stands at th(’a shaft the rope that draws it forward passes tl;lp Lrom
tiin({hum in the engine house, between the rollers, and then dowtntheeshaft
between the wheels of the car, and is attached to its qnd neafles‘ e, ullé
‘When the car is filled the signal is given, and the rope 1s xlvo?l s {)77 o'ralx)rity
the car to the top of the grade, then it starts down the 1}1110 ine }Wi s R
the rope drops over on to the second roller and follows tde car.to e wpon
r empties, the rope is again wound up and the car thus 'ra“{n Lo the apc ;
cahen praviicy takes it down to the shaft for another skip oazh,_ ! u]lIe)
:ivroppi%g alternately from one roller to the other. There is a third pulley

6

The eastern
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placed a little way below the other t ‘o » whi
go}lnlg o ey below th two.ler wo, under which the rope passes before
‘he water in this mine is raised by two 121D >
The wa is mine is rais X 1b. plunger pumps, each havi
%)Uftzgf.zza f'(iet—420 feet in all. They are worked b; ong sméll en;ilnzmll(l)]g .
y 2 in. The plungers are worked on opposite centers, so that on comes
uvp as the other goes down, thus balancing each other otherwise th enaing
)\0111}1 barel):‘move one plunger. but as it is the }engine do ’2? ork
ddlilﬁl’zz})]y.h ,flhe pumping house is near the shaft o8 the work
All the shafts of the mine, includin ]
tho sl > Ing g the hematite, ar X :
Iriz(?l?glg 18111 tg;e n%‘v;lst}cl)ne engine house, which stan!ds ﬁpooprfltic:(ioﬁgnlleghe
No. haft. e hoisting machinery is from th : o
((;‘amp,t Webster & Lane, manufacturers. There are foixégig?nworksﬁ i
eyllmil;ee er?f and four others that are each 8 ft. diameter. There sa;rza(t) 712 -
engine: e% oly;isaﬁgtmg these drums; also air compressors electri(‘; Olin ehvz
engt it’is ciaime dlS i??; I?}?Chlnery was put in four years égo and at %he
: 3 j s . }.
pme, 1018 ¢ worldf e most powerful machinery found in any iron
Electric signals are used th
roughout the mine;
a great advantage over the wire p?lﬂ signal. e

We’f;lef flell}lrel('iaelsggggig?lneltl}ts, léuildings, machinery, methods of mining, ete
1 . - >
motin T caoribe 1e Commissioner’s report of 1881, and th,ere is

The following shows the season’ i
~ S i i
between Nov. 15th, 1884, and Noxor.nls5tslklll)é%e5nts 0 the year 1885, mined

this method is claimed as

N(:; 1 hard o‘re, from shafts No. 2 and No. 3 850830
111 ¢ 113 NO. 7 } < -f T ’
A shaft. . Yo shafb. ... 19,000

_______________________________ 12,000

I?ematite ore... .. ___.____.__. 197000
Essex hard ore, second-class. .. ___.___ 777" 51);/,880
________________________ ,000

Total tons ... ____ ;2“
__________________________ 222,000

T\T mMmina 5 e}
1 od.nnnng h;as heen dome for the past tw
OW’]I‘IIO and worked by this company.
‘he company employs an a e f
’ ‘ 3 verage force 5 i g i
s oo COMm i g e of 450 to 475 men, of which 65 to
The officer i i
i s at the mine remai
offic . in as heretofore, exc i
mady fmeers al the ] : » except a change having be
mad ‘he mining engineer. Mr., H. B. Sturtervant, a V%) g ot
'ﬁneir, 18 Now serving the company ’ 1 competent
16 following table sh rodu '
1 ; ‘ ows the product he L
year of its history: P of the Lake

0 years at the LowTHIAN MINE,

. . .
Superior mine for each
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Lake Superior Mine.

i1
Year 14 Tons. “‘ 5 Year. Tons.

i
e ——— e |- 77’1 J AP SRR
b B SRR 4,658 1 ABTZ e 145,070
A8B9. L e 24,668 1 1873 e 158,428
860 - oo e 33,016 ‘ 874 o e 104,311
B L. ) SR ) 25,145 6 DRI 119,365
1862, - o ceum e 37,704 IS L. /(USSP 110,570
1868, - o e e amme e 78,976 PSPPSR 127,349
1864 . e ieieeaeomanean 86,773 1878 e i mtam e m s 104,674
1865 - o oo emeeme 50,201 1879 e 174,747
1866 o eeeecmeenea e 68,002 1880 . . e e mm e 204,004
BT P 114,935 L 3 DR 262,235
1808 - eecmicemraem e 105,745 1882 . e eeaa- 296,504
1869 e e 125,560 1888 e e 200,799
B L. 7{ 1 IR 166,582 8B4 i aemen e e 204,796
b £ 0 TSP 158,074 1885 e 226,040
R PP PP TETEEETEEEEREEECE RS 8,569,053

A larger total product than any other company in the country has ever
produced.

C. H. Hall, Esq., agent, Ishpeming.

Jos. Fay, Jr., Treasurer, 37 Franklin street, Bostou.

THE NEW BARNUM.

The new Barnum, so-called, is one of the best equipped mines in the dis-
trict. The extensive diamond drill explorations, which had been previously
made, resulted so favorably that the company felt assured of having an
abundance of ore, and all the preparations were made for opening and work-
ing a large mine. A fine and substantial stone building was erected, in
which were placed new machinery—drums, engines, compressors, boilers,
etc. A machine shop, etc., of stone was also built; two shafts were sunk
and well fitted up, one of them provided with an iron-covered shaft house,
and all preparation made for prosecuting mining work in the most approved
and effective manner.

But the mine has proved much less valuable than was hoped. The ore
deposits are broken up where regularity was looked for; there is a great deal
more of irregularity than it was expected to find.

There were really some very rose-colored theories entertained regarding
this new mine, before it was opened sufficiently to verify or discredit the
conjectures that were made. Indeed, sufficient evidence was developed,
through the systematic and thorough diamond drill borings that were made,
to afford substantial basis for the best that was hoped for.

The new mine is in the northwest part of the city of Ishpeming, the
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served to terminate all work in that direction since. The dip in B shaft
does not, thus far, conform to that in A, it being in the former very irregular,
but on the whole to the north; probably it will change to the south, in fact
it must, as the dip is in that direction in A.

East from the shaft—B—the drift is in good ground. The probability is
that the new Barnum will encounter the difficulties and perplexities which
have been experienced in the history of the other hard ore mines in the
Ishpeming basin. The mine affords a good deal of water, estimated at 1,000
gallons per minute, 700 from A shaft and 300 from B. In the latter a 20"
plunger is used, and in the former two 14" plunger pumps do the work.

The Pioneer furnaces at Negaunee, owned by this company, smelts this
ore, using mainly the second class red specular; with it is mixed, at the
furnace, the Foster mine ore, an ore also low in iron and high in silica, but
the two make, it is claimed, an excellent foundry or car wheel iron.

The old Barnum yields first-class ore, but it is, as it has been, for the past
three years, nearly exhausted. A new ‘“find”’ was made in the old mine last
June, which awakened no little hope in those interested; but it has not
developed into anything of much importance.

All the east part of the mine is worked down to the Lake Superior Co.’s
line and the shafts are abandoned; the only work is in the extreme west
part of the mine, where they continue to find some ore along the line of the
property. There is not much ore left in the old Barnum shaft, except in the
pillars which they are taking out. This is simply enough said, but it is not
s0 easy a matter to accomplish, owing to the treacherous nature of the hang-
ing, which is soap rock, and will drop out at any time if not held in place
by pillars or other support. The work can be best done in winter when

the ground is well frozen. The situation is such that heavy freezing
will be of much advantage, and the ground is accessible to the frost.

The main shaft in old Barnum is 350 feet west of No. 3 shaft; the ore has
a length of about 80 feet and a width of 18 feet. It goes down pretty
straight close to the line; but it is thought to be working south away from
the line, which, if such prove to be the case, the company may have a stope

here for some time to come.
The “new find’’ was further west; the ore lense was 14 wide, but it

worked out. They are looking for it further down.

There is no trouble in selling old Barnum ore; it is first-class, although
not Bessemmer. The mine is 1,150 feet southwest from the new mine and
pipes have been laid on elevated trestle to convey the compressed air to the
old mine to operate the power drills in it.

The company is evidently ¢ going slow >’ just now. The ore has not been
sold, probably, for the reason that an offer could not be obtained that was
satisfactory. It is doubtful if the mine could produce a large product——large
as compared to that of the leading mines—of first-class ore.

The Iron Cliff Co., to which this mine belongs, owns a large estate and
has several other mines, but the Barnum is the most important one. Every-
thing in and about the mine indicates intelligent and economical manage-
ment so far as the local authority extends.

The product of the two mines the past year has been:
20,593 tons; new mine, 26,865 tons; 47,458 tons in all.

0ld mine,
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The product of the Barnum for each year has been as follows:

Year.

The hematite deposit has not been worked
there has not been enough work done to ascert
have a mine. The location of this working is a
Ishpeming.,

The officers are A. ‘Maitland, general manager,
Sedgwick, Superintendent Barnum mine.

the past two years. In fact,

ain whether they may not
bout a mile northwest from

Negaunce, Mich. ; Wm.

THE NEW YORK,
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as practically finished. At
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to the south, to the Cleveland. Tt has been f
as their rights would allow the company to go.
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west corner of the property, and it has afforded a remarkable amount of ore,
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1 approaching exhaustion, and is now regarded

least, no mining work has been done in the last
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ollowed and mined out as far

ine on the south,
k is in the south-
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The New York mine has produced as follows:

- 7 o Ton
Year. Tons Year
o I -78,000 bR 74 T, 70,;:?
1864, e .
865 R 12,214 1806 e o
865 e iy
33,761 8T s e
1866, .. e .
43,302 878 e e
180 . ’
45,655 187 s -
868 i -
1869, ¥1,756 1880, e e | -
S0 94.809 1881 e -)6,9 .
T 56,97
76,381 1882 e o
e N ’
1872 e 68,950 1888, e o
e 70,882 1884 . e K
N V1,017 R 1 PO PSR )
N i -: - Total t R 1,034,112
Total BODS. - oo i ia e cemmeae o

THE LAKE ANGELINE,

. o oni-
This is a most remarkable mine. The mineral deposilt ;}sleifb%geya’; gni%m‘
tude and its quality is not surpassed, if equaled, by any o ’The y of hom-
tite ore that has been found in the Lake Superior .reglonil Lhe rosent hos-
? vy Of this mine illustrates the uncertainty in mining-—the ranFour Yot
01‘?’ O't to the greatest prosperity that may suddenly occur. ol
&dVel‘}fl yld its lying to the east were exhausted, and there was | ittle
o eb0 gn %he only thing of an encouraging nature that Wag nomn
a t(})l ; S%c that a small exploring shaft had been sunk a few htltl;n rewhich
W&S}tl ‘ a?c from the mine, and some drifting done at the bol'gm,thou !
. tk E]}flwtfsrevealed the presence of ore at this point of good qua%}l1 y,work gof
st tad as somewhat mixed with rock. Three years ago ‘ (613 ok o
o arain tiliS shaft was undertaken; it was sunk to a greater dep fts e
:ﬁéaggll)gegquent work has developed one of thehr;nhost n}x’r\;leelrllzgi Oggosf s o
been opened in this region. is an 1
zz%ta}}c?ﬁehiigg:éingly rilzh in iron and low in phosphm.us.
An ana’blvsis of an average of samples of a cargo gave:

___________ 66.50 %
Metallic ITOn - - - o e o e 0805

Phosphorus - ... ... ... S .
1 is mi ave t ctraordinar
An analysis of a soft brown ore found in this mine gave the extr y
result of :

Metallic non___-‘
Phosphorus - oo oo e

69.80 %
RUVS74

1eti i ine—sa soft, black, slaty ore,
T ar eral varieties of ore in the mine & , o
b lhﬁrf(})r:}w})lssg ore, a reddish colored ore, and'a variety that l‘c;;)rll{:rprieslsthg
lilifewa bed ot clay, and it may be manipulated in the same ma \
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hand—but all the ore in the mine is bes it wi
oo all the ¢ S bessemer and none of it will go less
The location of the mine is at the southwest corner i i
. _ : it tl of Lake Angel
the city of Ishpeming. The mine is entered through two shafts dger;cl)?:(}l 12
and B—the former of which is the one used for hoisting the ore; it is verti-
cal and divided for double hoist, for pump and ladder ways. ’ The latter
shaft goes down on the foot wall at an angle to the north, in the eastern
extremity of the mine, and is used for a timber shaft. The machinery for
operating the mine is all new and placed in a fine stone building, recentl
?ullt, standing a httle'\ivay south of A shaft. This engine house is 73x44)£
Niet, with slate roof. The machinery was made at the Iron Bay Foundr
Marquette, and is greatly liked by the management. It consists of s‘iyzé
winding drums, eagh 6” tt. diameter, two hoisting engines each 18"x24”
punﬁamg engine -16"x24", working two ten-inch plungers. There is also a
fsmba °T pumping engine.  From A shaft a well-constructed elevated trestle
18 ‘U.llt, on whlc!l to run out the ore to stock pile and pockets.
" The mine exhibits several peculiarities: A shaft afforded a large product
‘1(218 north and east of the shaft in the first and second levels. The shaft
1)s ft. south of the main east and west thoroughfare of the mine. A cross-
;}?t 1S’Om':zl 1? te}ifwh level connects the shaft with this drift In the first level
e limit of tne ore is 120 feet north of :
exgnds ast of the shats Jaces B b of the south end of the cross-cut, and
ut in the second level, 60 feet further down imi
1, ; , the limit of the or
‘lvoasfef:tun“(ill t(l) be (:;lllllytiq %elt’ thus showing a shortening in that digcii?)?lrf)}%
> Walle 1n the third level the north boundary of the ore d it i
Eﬁe 1south end of the cross-cut, and in the fourth it yis at a 100 fe:g):ilill lfsu?f
o er s‘ou}fh——-thus showing that the hanging wall side has come in and that
%e ore has been rapidly set over into the foot. The shaft was at first in the
gl}fgthore body, but 1t_ 18 now, at the lower depths, in rock ; and the ore bod
W ltO} was at first mainly north and east of the shaft, is now west of it any(i
:i)llé nlq ;ifn lgriffrm}?‘ 1above tt}}l}e second level there was very little ore south of
' » White now the positions are reversed. As it now
or(f1 occupies the trough of a synclinal, with an inclination to the 3};&? ?)1%84135}}’6
g}l;ﬁée;:;yml;ﬁ nt(}alarlt)}fl .u]grightl walls on the south and the north. West of thé
> 10 the the third level, for a distance of 220 feet east and t
21:;; lf;n J?vetr}'lage _xglgth fof 1180 feet—clean ore—and a width or degte}sx ,atthfig?ﬁft)
8 1o the pitch, of about 60 feet. The b "
bel;che some charaston op o8 e bottom and north wall appear to
erhaps it would be better to desi X i
: . ; : gnate the ore hody as a 1 t
vertical plane_of 1ts main axis east and west, and with ya downixlfl:fdwilnlglifhe
thEl} offthe axis to the west at an angle of 45° -
The fourth level has not been full . i
) ; ¥ opened, but it shows the sa -
larities found in the third, and a continned pitch and lengthenilllr;e t};ectllllle
We}?‘t, with a width of ore equal to that found in the level above.
rom this it would be reasonable to infer that if the conditions continue

Lake Superior Co., which com joini

5 , o pany owns the land adjoining on #l
élssyn.ung this to be the case there is nothing alarminJg in t}%e sir*lcuatlieonmafs(fl.'
there is distance enough now before the line is reached, with what is’left
in the present openings, for several years’ work, with a maximum output
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The ground below has not been proved. Vertical borings will soon be
made for the purpose of determining if other ore lenses do not underlie this
one. Some important developements have been made through recent dia-
mond drill explorations in this mine, also by drifting. It has been thus
ascertained that the mine holds several fine deposits of hard specular ore.
In the second level the main drift extends west to a distance of 520 feet
from the shaft; from the end of this drift a horizontal boring to the
west cut, at a distance of a 140 feet, a body of hard specular ore, 40 feet
wide; thence the drill passed through a succession of jasper and of smaller
ore deposits, all equally good. One of these small lenses was 15 feet wide.
An average sample of this ore, analyzed by Mr. Wright, gave

Metalliciron ... L L ..i_... 69.00 9%
015 9f

Phosphorus - .. ...
Silica - e iiiiaiaann 0.31 %4

which certainly shows it to be a very remarkable ore.
Another body of this ore has been drifted through in two places at points

3001£t. west of A shaft in second level. The drift forks at this point, or near it,
one branch going southwest and the other turning with a bend to the north,
The drifts are 120 feet apart at the point where they leave the ore, and the
south branch is 142 feet in the ore.

This ore body overlies the soft ore and is practically in contact with it.
There is enough of it, at any rate, here in sight to become an important
factor in estimating the value of the mine. It is possible that this one con-
tinues southerly, bending to the west; for further on in the drift, 450 ft.
west of the shaft, a boring was made to the south 600 ft. long, which struck
ore at 200 feet, passing through 80 feet of it, No. 1 hard specular identical
with that already described. All this, makes not only a valuable acquisition
for the Lake Angeline Company, but holds out a pleasing prospect for the
Lake Superior Iron Company. It is a valuable exploration for that company.

The walls of this mine, as well as the ore, have little sustaining power, so
that, as the ore is removed, the mine must be held up either by filling with
sand and rock or by a complete system of timbering. The hanging wall is
a rock that disintegrates readily and improves every opportunity to run.
The method pursued is to sink 50 feet, cut south to the ore and then drift
west through the ore; thence to open, to the north and south, each way
from the main shaft, rooms or headings in the ore, each 18 feet wide, leaving
pillars of ore between 20 feet wide. These rooms are worked out to a height
of 40 feet, leaving ten feet of ore for the floor of the level above. These
rooms are filled with a framework of timbering in ‘“sets,”” each set 10 feet
high and 9 feet wide, framed on the Nevada system, that has now become
well understood by miners. The main drift is timbered but the ore above it
is not taken out, also each side of it a large thickness of ore is left. In fact
a heavy longtitudinal pillar of ore is left, through which the main drift and

the lateral drifts, to the headings, are cut.

In the third and in the fourth level there are in each three of these east
and west pillars, which are tunneled with drifts, lengthwise and crosswise;
so that it will be seen that there is left in each level, when it is completed,
the three longitudinal pillars, and at each 18 feet, cross pillars 20 feet wide,
also an unbroken roof or floor in each level, 10 feet thick; in addition, the
openings are all completely timbered. The greater portion of the ore is left

7
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in this way to hold up the mine, and yet the timbers show, in places, the

effects of immense pressure. One cannot escape the conviction of the utter

inadequacy of any system of timbering to support a mine of this character.
The cost of the timbering, partial as it is, is 30 cents per ton of ore mined..

The plan is to commence soon to mine out the ore left in pillars and floors,
by commencing at the top and working down, taking each level in succession
from the upper one, and allowing the surface to run in and fill up as the ore
isremoved. Mr. Kidder calculates that the pillars and the heavy floors will
hold up all the run from the surface.

Several rooms in the first level have been already filled south of the engine
house, there being a little apprehension that the ground was liable to be
weakened, to the possible detriment of the building and machinery.

I see no reason why this system of ““wrecking” may not be carried out
successfully if not too long delayed; but I incline to the opinion that the
easier, safer and cheaper way would he to either fill up the mine as fast as
the ore is taken out, by milling in dirt and rock, or to wreck as you go
down, taking out all the ore, let the earth and rock come in from the surface,

and thus escape the cost of timbering, except for a limited amount, for just

enough to hold up in advancing the stope under the filling,

It is the intention to sink a new shaft at the west end of the mine. To
mine the hard ore veins—the one west and the one south—will perhaps
require a shaft for each. It would hardly do to, otherwise, make the long
rock drifts from each level to reach the present shaft.

The fee of the land is held by the company, which owns quite an estate.
It is an old company, and began the work of mining and shipping ore at its.
location south of Lake Angeline, under the shadow of the elevated diorite
bluff, that rises steeply on the south and a little way east of the present
underground mine, in 1864, The mine has been under the present manage-
ment almost since it was first opened. Certainly it could not have been
better supervised.

Years ago the mine sent out hard specular ore; of late the product has
been only soft ore; now again it is to become a producer of both hard and
soft ores, and both of the very best quality that the market affords.

The corporate name of the company is the Pittsburgh and Lake Angeline
Iron Co. ; Secretary’s office, Cleveland, Ohio.

The company’s general manager is Alfred Kidder, of Marquette; mining
Superintendent, Harvey Diamond, Ishpeming,.
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The following table shows the annual product of the mine in past years:

Year. Tons. Year. Tons,

864 .o 19,500 185 s 30,282
1865, e i e 20,151 1876 . e 22,539
1866, . e s 24,078 B & P, 19,113
1887 i 46,607 1878, et P 28,161
1868 e 26,651 B £ 25,420
1869 - eee e e ees 39,644 || 1880 . eiiimiiii oo 14,794
2870, e e 53,467 1881 e 18,000
2 DR 33,645 1882 e 14,518
1872 e e 35,221 1883, e 27,259
1878 e 43,933 1884 s " 87,018
874 e 30,499 1888 e 111,051

Total number of tONS. .. .o e ee e e e e e 771,656

A new Rand compressor and power drills are to be added to the mining
plant the coming winter.

THE WINTHROP.

The Winthrop is an excellent mine of soft hematite ore that has had many
vicissitudes, but is now in excellent shape to afford a large product of ore
the coming year at a low cost. Several years ago it was the practice to have
annually, or oftener, at the Winthrop a great caving in of the ground, bury-
ing the ore deeply beneath the fallen earth and rock, thus occasioning much
expense and delay. For the past year or two the company has met none of
these setbacks, and their work has been pretty plain sailing, barring a law-
suit that is pending in the United States courts, which regards the rights
and anthority of the present management. _

The general run of the ore is about east and west, with a dip to the north
of about 60°. Standing upon the edge of the pit on the north side we may
look down into a chasm, artificially formed, 150 feet in depth and a surface
area of opening of 300 feet in length and 200 feet in breadth. Up the foot-
wall on the south side and at the east end, ascend the skip roads, on which
one may observe from time to time the loaded car emerging from the depth
below the bottom of the open pit; or descending, it finally disappears into
the same mysterious region.

Looking down into the pit one may trace the ore along the bottom around
to the west end, where it makes a steep curve to the south and is swallowed
up in the foot wall. From the west end along the bottom of the pit 100
feet the ore extends and then rises abruptly to a height of 60 feet. This
stope of ore at the east end of the pit they are preparing to mine by rolling
down the rock from above it into the bottom of the pit and milling it down
a rock shaft for filling below. The ore body is upwards of a hundred feet

wide, but not all ore; it is separated by seams of jasper, which intervene,
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dividing it into lenses. At the west end of the pi i
. e . pit the ore is exposed to a
height of 80 feet, and they are stripping from above, rolling theprock and
dirt down into the pit, whence it is milled down into the mine for filling
Al'_ll‘}tlhls 1%d01ng preparatory to stoping it underhand. .
. The underground openings are 570 feet long east and west. No. 4 shaft
Is in about the middle. To the west of this shaft the ore is sepa,ra.:ced iI?to
two_veins, each of a good width, varying from 20 feet to 50 feet. The
method of mining is to drift under the ore to the end and then stope to-
wards the sha;ft, so that between the stope and the shaft is safe ground and
open drift. The shaft is sunk two levels, so that there may be four stopes
coming in from the east, from the Mitchell line, a length of 800 feet.
itslfjlg. g shaft comes (iiownt }1111 the west end where the ore bends back upon
, coming around south and turni it i i
b N urning east. Here it is very wide, but
The mine is well opened, with an abundance in si
) : , W) of ore in sight, and the stop-
ing can be carried forward with great facility. I should g;ay that th(:a Sp(;}c))-
duct for the ensuing year would be large, and cheaply mined.
f The mine may be called a wet one, but ample provision seems to be made
or excluding the water. The water is raised by Cornish pumps which
suffice for the work, but there are also two large Cameron pumps in the
1;11111111413, readyc[f}(l). be started at a moment’s notice in case of accident to the
gers. 1s provision, having st i ine, i i
Do o P g steam pumps in the mine, is a teaching
Mr. St. Clair estimates the product for next Year at 12,000 tons per month

for thi i
££e o;i 2;1;31 ;3:‘: Mitchell. The company works 100 men as an average force.

Metallic iron (first-class) .. _.._.___._
Phosphorus ___. -----__)- S 64.?)?30 gé'
______________ . 6-

About 75 94 of the product is shi ) i
pped as first-class. K. G. St. Clair, Sec-
ret. d i ioh. : e Superintondons
Isha;g 11?11111 g,Tﬁ'{eizshlfrer, Ishpeming, Mich.; Geo. A. St. Clair, Superintendent,
The following shows the annual product of the mine to date:

Year, Tons. Year. Tons,

1870, .o e e e e 2,469 1878 e, 23,740
B4 S 7314 1879 e, 27,()50
18 e e 14,239 1880, - e 45,247
1808 e 81,150 1881 43'900
184 8,248 188 ; 23’259
1805, e 8,642 1883 e 50’143
8T8 e 27,236 1884 oL w,o'( T
18T e e 12,549 1885 e 63:915

Total number of tODS. .ot eineeneo o . ........................ 443,163
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THE MITCHELL MINE.

This mine adjoins the Winthrop on the east; the two mines open into
each other underground and they are operated by the same parties, the St.
Clair brothers, Messrs. E. G., G. A., J. O. St. Clair. The lease of the mine
was purchased by these gentlemen three years ago and has since been worked
by them in connection with the Winthrop, which it greatly resembles.

The mine is wholly underground and has been for six or eight years.
There are four shafts, all vertical ; commencing with the easterly one, they
are designated as A, B, C, D. Ashaft takes all the ore to the Winthrop
line and goes down in the open pit and below its bottom. The distance
from the shaft to the Winthrop line is 278 feet. Recently the company has
built a steam pumping engine house, standing on the solid ledge northwest
of the Winthrop mine. The new engine, which is 24" x 56”, in this build-
ing, works the Cornish pumps in both mines. The length of rope to work
the Mitchell pumps is 2,000 feet long, 24" wire rope.

A-shaft is 285 feet in depth, B has been abandoned, C is 236 feet deep
and D 156 feet. The latter is a new one and has been sunk by the present
company. Its dimensions—which are unusual, 6 feet x 24 feet—were among
the stipulations in the lease, required by the Pittsburgh and Lake Angeline
Co., the owners of the fee. All the other shafts have been sunk only one
lift, in the past two years, below the workings of the former company.

The mine is a long one and had been opened to a great length, compara-
tively. The openings had been timbered and much ore left in pillars to
hold up the ground in the several levels. The present company adopted a
system of wrecking that has been since pursued. They have been simply
robbing the old levels of the ore left in floors and pillars and letting the
ground come in as the ore was gotten out. In doing this work a small drift
was secured, or drifts, as necessary, and all around them was left to crush.
Sometimes they have timbers and ore mixed together, the timbers sticking
every which way in this ore; but they manage to get it, even then, without
much trouble.

It is a long, rambling mine, the ore lying in two or more lenses of me-
dium width, sometimes expanding into considerable amplitude. The mini-
mum amount of timber is used, and no attention whatever is paid to
appearances, the aim being to get out the ore as cheaply as possible. The
expenditures are only in the way of meeting the bare necessities. The tim-
bers are only designed to hold up long enough to get out the ore, and it is
expected that they will give way.

The Mitchell is not a pleasant mine to go through; it is wet and nasty,
the drifts are sometimes low and small, so that you must assume a stooping
posture. Ends of the fallen lagging timbers frequently protrude through
the roof or the sides of the drift, against which one’s head or limbs come
into sudden and forcible contact, with no agreeable sensation. The ladder
ways are sometimes too nearly filled with hot steam pipes. These minor
matters might be helped, the offensive ends of timbers sticking down
through the tops of the drifts could be cut off, the drifts could be made a
trifle higher, so that one could walk upright, and the ladder ways might be
made passable with small cost. But afterall their method is not a bad way
to mine this ore. The object of mining is to get out the ore as cheaply as
possible, and other ends being kept in view and properly provided for, the
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method that accomplishes this result is the b
] : est one t '3 ¥
fc)rle{ 15 out a mine has,no. valug whatever except to ent(e)r ptl(1>1 511(1)(;1{ ﬁ)frtel tile
ake out more ore. This trying to hold up a soft ore mine is worse Otrh .
notnhseyse‘. It necessitates leavmg, frequently, half the ore in the mine | tan
gﬁ 161 with a costly system of timbering, and then there is seldom oy
ips?nuttﬁize‘sunt% att‘/.le%st for any considerable period of timek' a min; haﬁc}l,
ay—oy timbers and soft ore pillars—i : ¢
later. It is also sure to be more ex 3 blo fo atiemyoomer or
' pense and trouble to attempt to r
th%gli;aﬁ‘:,oitf.t,h(s;lpbi??quel_ltly, aftl(g a mine has been opened tglfomteo dlei?tl}(ive
billars In an old mine, parti rly ¢ : ine, i
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. § the way they are doing at the Mite T
far they have opened no new 4 F o e et o
ground. They have sunk the sh v
‘lc'gscrln, t(z)nf) lex;el, but have not worked new stopes. The loxifzrgle?fitlsis Z“gn;df
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ﬁi?sslifggnd}fhzsame amount of ore taken out by sinking ;ené) gpé;‘iflells Illlgv%
oo w }110 ! to remove the ore. So far as they have gone the éf'ou d
foooid; ey have done with it, they have no further use for it aﬁld n
trth area?fii;mfjaprelﬁnd fgom it. The ore below is all intact Tflg
wall, in firm ground, re 1 ¢ '
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p Thl;c s askmuch ore the ensning year as in the lagt one S
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5?;);115;11’591 aflsv io(f??irjs%g:d: 1s nearly besseme’r. A largé number/oof 1311&%?5;
woll o o oo pancy in the matter of phosphorus. All the ore is
The mine was first worked i 3
has prodused o foa :r ed 1n 1872, under the name of the Shenango, It

Year Tons, Year, T
. ons
—_— - _
1872 ... wo ..
T 197 / 879 11,450
B 8,552 || 1880................__.... . 12'750
s T s 7699 (| 188l ... "0'964
i b ’ 1882 . 33’396
. ;7 ................................... 5,596 1883 .. ‘
B 3,897 I R —2—93;«;33
___________________________________ 4,259 ) 1885, . 7’4:15
e y
Total number of tons......___._______ U s
........................................... 146,062

T .
o heEfmgre ISSt W(()}I‘llé?l(‘i ulr)lc‘leljdthe corporate name of the Winthrop Iron
Ishpeming, e , Fresident; Geo. A. St. Clair, Superintendent,
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mine, situated about a mile north of the Winthrop, has been abandoned by
the lessees, and the machinery all removed. The mine was opened in 1878,
and was extensively worked down to and including a part of 1884. During this
period it produced a total number of tons of ore of 150,273. The product
was a very peculiar looking ore—a hard blue hematite—but of excellent qual-
ity, averaging 65 9¢ and upwards iniron, and about.070 in phosphorus. The
company has not relinquished itshold without having made every reasonable
eftort to find more ore; diamond drill borings have been made everywhere on
the property where it was deemed probable that ore could be found, but
without sufficient success to encourage a continuance of mining effort. The
machinery has been taken to the company’s new find on the Mitchell farm,

east of Negaunee.
THE FOSTER MINE

is the oldest hematite mine in the State. Work was begun here in 1868, and
that year 6,000 tons of ore were mined and shipped. It has ever since, and
still continues to be, a moderate producer. The mine has done in times
past, excellent service in helping to bring our soft ores into repute. The
Foster ore is only of medium quality, never high in iron, averaging rather
low as compared to other hematite ores in the vicinity, but it was found to
work well in the furnace with hard ores, and those furnacemen who had
become accustomed to use it, came to like it very much, and to regard it as
a kind of necessity. It makes a first-class foundry iron—too high in phos-
phorus for steel.

The mine is mainly underground, beneath the bottom of the highest of
the three open pits from which the ore was for a long time obtained. Some
mining, scramming,” is done in all the open pits yet, but the main part
of the product comes from the upper workings underground. Ore has never
been found in great quantity. It has never been possible, so far as appeared,
for the mine to furnish a large product, but a moderate supply exists now,
as heretofore, and probably will be found for an indefinite period.

The mine is owned and worked by the Iron Clift Co., and the ore is
smelted in the Pioneer furnace at Negaunee, used with the Barnum ore.
The aggregate product of the mine to date is 148,796 tons. ~Alex. Maitland,

general agent, Negaunee, Mich.
THE SAGINAW MINE.

This is also an abandoned mine. All work has ceased and the mine has

permanently closed down from want of ore. ‘

The Saginaw is one of the mines that has scarcely equaled the expecta-
tions that were entertained regarding it during the first few years of its
history. The mine was opened in 1872, and was worked for two years,
during which time it produced an aggregate of 439,328 tons of ore.

The location is a fine one, the scene of considerable expenditure in the way
of surface improvements and mining plant. The pleasant village of Stone-
ville has grown up in the vicinity of the mine; but with the stoppage of all
work at this and other mines in the vicinity, the village itself must soon

become deserted and silent.
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S“O . .
Some future explorer may doubtless unearth treasuries of ore in this local

ity, now hidden and unk ; i
Somtmers, nknown; possibly too late to help out the present

THE GOODRICH MINE,

thg?:niogflfslsh n{lﬁlne, W}ngh adjoins the Saginaw, is also idle, but not from
he same n;ine"w 1ere 1s 1ron ore at the Goodrich, possibly a good deal of
i The eXtentas riejzver worked in a very effective way, and never explored
horonanly fent. : certainly appears to be a good property to explore
coung w‘yjil \1\)71&11 the iron business revives sufficiently this section of
country wil, fr0~a y, be gone over in a way that may lead to excellent
searcel:y ﬁrst-clfs%lefz?éeogﬁgumtwn of _the mine is 51,479 tons. The ore is
tparcely, firs 3 not be mined at a profit in the present state of

Th O
e location is the w. 4 of the n. w. 4, sec. 19, T 47, R 27.

THE CAMBRIA MINE,

hai‘}rl;i;n :illilréeé, Osituafted northeast from Ishpeming, west from Teal Lake

s romained fr;?) 1?1 tt}ie f;?&stox;altl}llable oﬁ the rielcent hematite mines. The oré
1 e most exc ali

duced, a rich bessemer ore, for which there isea(esrﬁgr%ugggain(:{ the best pro-

Metalliciron. ... _______

Spetallioron ... 66.409

Phosphorons . __._.._.___ _- ----------------------------- 2620:’)?
____________________________ L0459

beS](J) Ig;g?ltc g:iast been }‘Ehe call for this class of ore that the management have
pact vour a0 O%é);ls the mine to its utmost limit of production during the
whoﬁy 0.0 (()ins In a single season is a large yield for so small a mine
ot o ﬂ%‘eoup ‘and requiring constant timbering. But the effect is
e m(llne, one cannot always check out largely and still have hié
oo o gtoo » and so with the Cambria Company, they are in the
posttion & th;}rllnimore gre and to want it very badly. They have got to thel
mo o of the m n(z'an the ore is all gone, or pretty nearly so, and the work
Aoy iy I the eeklo}il of a new opening and further exploration. Some
o e ar v;otrl as been done and is still doing. The drill is workin
o pottom g/ he mlfle, bor}ng to the south; the core is jasper and leag
morth. " Some borings were made hesekotons, which b Ty 2200
por orin, ] ofore, which passed throu
Theys%fa f(eries, ;goltf Wj:s behgved, and a shaft has been Igunk to attac%{ht}?islil;gee
Dat (ot 1s 260 1 ce % }rertlca_lly down; they have drifted from it for the ore’
oo fat ha thno ound it, as was anticipated. Still they express every
Gonbiing tha ot e orf1 will be. found in this shaft, and I see no reason foi‘r
coparan s ohat, eu;l opes will be verified. The ore has all occurred in
seps Onesphave sbor efses which have been worked out, in whole or in part;
cimilon goo To t;een ound as thq old ones were exhausted, and no doubi,:
o ar good £ rtune will be met with. It is just at the close of the shippin
Choon when it 15 expected that a mine, if ever, will look depleted. At 5 %
s safe to assume that the shafts will be exhausted. Ihave no doltll(i)t

but in the spring the mi i N i
that seammm. plen%y s Orel‘ne will look very differently, showing, as usual at

COMMISSIONER OF MINERAL STATISTICS. 57

The ore has been pitching east. The west pits were exhausted some time
ago, and of late the working has been to the east.

The east pit furnishes the product now, mainly. The pitch of the forma-~
tion is to the south, but the ore has made deeper as they worked east. In
the east pit the ore widened out, but the foot wall flattened and has cut out
the ore entirely in the bottom. The pit is 280 feet deep. The new shaft,
which is south and east, is in lower ground and is thus fully as low below
datum as any part of the mine. The mine is now all underground, and has
been for the past three years; previously it was worked in open pit. Going
down No. 2 shaft, which is in the hanging wall of this ore, we find the
workings extend mostly under the open pit above, and that they have been
removing the pillars, letting the mine come in. In fact a large portion of’
the product the past season has come from the pillars in the west part of the
mine. No. 3 is to the east of it, and we may pass from No. 2 to No. 3, which
latter has been a fine mine, is now, only from lack of ore. The maximum
width is 100 feet. and this for considerable distance, and for a depth of 100
feet or more the space is filled with timbers erected on the Nevada system..
It is the best work of the kind to be seen in Marquette County, and there is:
none other in the State as good except that in the East Vulcan mine, which
is identical with it and in as perfect shape; the sets are apart 64 one way
and % the other and 74 feet high; no timbersare used that are less than 24"
diameter, and some as great as 48”. The uprights are under each other in
exact vertical line and the caps are also in perfect horizontal line.

In placing these timbers they have evidently been governed by the princi-
ple which guided the parson in building ““the wonderful one hoss shay.””

s Tt should be so built that it couldn’t break down,”
“ For,” said the deacon, ‘“t’s mighty plain
That the weakest place must stand the strain;
And the way to fix it, as I maintain,
Is only jest
To make that place as strong as the rest.”

Now I do not know whether the directors of the work at the Cambria.
have made as perfect a mechanical success of this undertaking as did the
deacon in his; but it is certain the timbers in this part of the mine show no.
signs of weakness yet. There is no evidence of liability of giving way.
That the timbering is well done is evident; the < weakest place’’ has been
guarded against effectually, and the timbers are all in original position.

‘hey are mining out the pillars of ore in No. 8, placing timbers in the space
as the ore is removed, and thus far this work has progressed without disturb-
ance of the mine.

Where the ore deposit lies very flat, or where the walls are vertical or
nearly so, this system of timbering can no doubt be frequently depended on
to hold up the mine. But where the angle of dip is a bad one,not much
underlay for a floor, it cannot be depended on. There is too much of a.
tendency to slip, which cannot be guarded against. Even if the bed pieces
are cut into the foot, the rock itself may give; it may be a schist or other
non-stable rock that will give way, as it is known to do sometimes.

A defection at one point will be fatal. The weakest point must stand the.
strain, and if it gives way at one point the whole must collapse. Capt.
Murry gives his personal attention to putting in the timbers. He under-
stands the matter thoroughly and he sees that the work is done as it should

8
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be. The timbers are framed on the surface and let down the timber shaft,
being held by a grip iron similar to that used by ice men in handling blocks
of ice. When down the proper distance the logs are easily swung from the
shaft into the level.

The mine was opened in 1876. All the old pits have been worked out,
old Nos. 1, 4, 5, 6; from the former the pumps have just been removed.
The new shaft, upon which the hopes for the mine are at Present hanging,
is designated as new No. 1.

Capt. Murry has been in charge at the mine for five years, and the care
and safety of his management is shown from the fact that in all that time
not a man has been killed.

The hoisting machinery is of the Iron Bay manufacture, Merritt drums,
etc. The plant has been in use five years and is pronounced by the officers
of the company as perfect in its operation as it was the day it started. They
like it very much.

The force at the mine is 100 men—120 on the roll. If no more ore should
be found next year’s product will make a poor showing; but the officers are
not at all alarmed, seemingly; the mine has been in the same situation
before and pulled through all right. They expect to find ore west in new
No. 1 shaft in a few days, and, knowing the previous history of the mine
and fully acquainting myself with the situation, I cannot but share their
confidence.

The mine has produced as follows:

Year, Tons, Year, Tons,

e ———— —_—
W16 6,324 W8Le . 18,837
D 10,082 1882 L 47,545
898 8,754 1883 . 47,508
ABT9. e 6,860 1884 59,740
880 7,232 1885 e 50,796
— ﬁmhﬁa —

Total number of tons...........______._ . 258,742

The mine is the most easterly of the Teal Lake range mines. Alex. Mait-
land, General Manager; Gordon Murry, Mining Captain.

The fee of the land is held by the Teal Lake Iron Co.

Just east of the Cambria line some Negaunee parties are sinking a shaft.
They were working in it at the time of my visit, but had as yet no evidenceo
of ore. 'They stated it as their plan to sink a suitable depth and then to
drift across the formation. They have an engine for pumping out the water
and for hoisting bucket.

THE LILLIE MINE,

formerly known as the Bessemer, lies northwest of the Cambria. The open
pit workings of the two mines are contiguous. The mine was formerly
worked by Mr. C. M. Wheeler of Marquette, with very profitable results,
Much of the ore was obtained at a very small cost. But the pits were

9
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i i d in, in the spring
¢ nsiderable depth and the sides cave ,
wﬁrkeghéi??or;ttoweantci)ut of the ground, burying the bottg;n beneath a great
g eﬁ f sand and rock. This happened in February, 188 ¢ these vits was
| e'Ii‘hle(lvork of sinking a shaft to open undert thfe bOt:\?;sl S0ecured ffom s
¢ i time a small amount of ore was 1 ,
b'edgel;né:EM;%Irllle1 E}Eet}ﬂe;lilts mainly adjacent to the Cambria, where the best
S1 »
i had been found. . .
Vdel}g\)foostlltlsixfgf rorfsehahas been done for two yea\xi? pasﬁ. é{efgﬁillyo‘;h% :)?ltfécesitcsu(;
'S W chased by Mr. Wm. H. Ba Co icut,
th%fgrngsgggr?;li(zlirerf:dp?l;der theyoorporate name of the Lillie Mining
an
‘Coﬁpﬁl‘;yis not much to be said about it: the minihhasbhere:cl(())fl?ere lil‘eflxz
serib i i een .
i ith i d little has since then bee :
e i Sum:ézliof%lelré?zz})ginted in the result of their exploy;ﬁm;s
f They were ied to believe, or beliefved from some baSISt g(faezv‘l/e;nﬁceé
hat t b ttym of the pits were ore. This assumption has no 0 vorified
Pt Ok (;hat has been done. They do not find the ore als aln 11(;111;& fO;
gitt}tlﬁev}jo;re still at work sinking z‘md %rifténgt’lco ngeag:Irl cslsg)t 1118 ;)e(; SOngWhy
: t seem to materialize abundantly.
t(())lx"% tri]l;;f i%isl?eofound. The indications are favorable.

The ore is of excellent quality.

present managers s
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The mine has yielded as follows:
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The land is owned by the Teal Lake Iron Company: Alex. Maitland,

Neganuee, Mich. _ _
‘ge%zljsilfi%ﬁ%ﬁ%f’])ﬂﬁ% some exploring for ore was done by Ishpeming parties

. . ¢
a few years ago with diamond drill, but with no important result. Kas

.of this is the
o FOREST CITY MINE,

i it close to the line
whi ked for a couple of years, in an open pl
gfhéfx}é (vlvlzsv:l’gfldehon Company. Tll'le dilfl)oil_t ang?;‘Se(%Ot(;) éliaé}if(e}uli(taetlz Sllgl?clllgoiv;
as of rather poor quality, that 1s, 1
glrxlgisi};i&l; Xean to make it salable, and the mine was abandoned.
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The mine produced 1,895 tons in 1881 of 57 % ore. The estate comprises.

60 acres in secs. 35-48, R. 27. T. A. Bates, Secretary and Treasurer,
Cleveland, Ohio.
The Cleveland Hematite mine, which adjoins this, has already been de-

scribed with the other mines of the Cleveland Iron Co. Next west of the
Cleveland Hematite is the

DETROIT MINE,

which is directly south from Ishpeming 1} miles. It was first opened in
1881 as the Norwich mine, but was soon after sold out to the parties who
now hold the lease and operate the mine under the corporate name of the
Detroit Tron Mining Co. The estate is 40 acres, described as the N. K. 1 of
S. E. {, Sec. 2, T. 47, R.27. The mine was at first worked in open pit,
but is now wholly underground and east of the earlier workings.

It is situated in low ground—frequently a cedar swamp—at the foot of
the high round knob of land that rises up on the south. The underground
mine is reached by a single shaft 375 feet deep to the bottom. The main
workings comprise a long drift in the ore vein, which runs east and west,
dipping to the south at an angle of 45°, The shaft is vertical to the ore,
then follows the underlay on the foot wall. The openings extend 300 feet
east of the shaft, the ore averaging about 14 feet wide, with a stope at the
end, and to the west 500 feet. :

The distance down to the main level is 320 feet. Below this another level
has been started. Itis a pretty good little mine now. The ore is got out
cheaply. 'The walls are kept in place by stull timbers mainly, so that there

is not much expense in the way of timbering. Besides the ore that they are

working in, there are other bodies of it both north and south of the mine, as
has been proven by diamond drill borings. There were three of these holes
south of the mine, which gave important results ; the ore is probably in the
underlay of the same vein, and the holes assure of its continuance further
down without diminution in volume.

In 1884 little ore was mined. The old workings had become exhansted and
they were engaged in sinking the present shaft to open the new mine. The
shaft is 200 feet from the old workings,

The ore deposit so far is pretty regular east and west ; it isfree of rock and
has an average width of 12 to 14 feet.

The machinery comprises two hoisting drums (W. C. & L.), etc., and
Knowl’s pumps. A branch from the Ch. & N. W. R. R. comes to the mine,
also the Marquette and Western road extends to all the mines in this range.
The owners are Detroit men. J. 8. Newbury, President, Detroit; John
McMillan, Treasurer, Detroit; W. J. Officer, Superintendent, Ishpeming.

The mine has produced as follows:

Year, Tons, I‘ Year. Tons,
1882 5,402 1884 ... il 3,098
1888 e 12,314 1886. . e e e e 19,755
Total $ONS. - .o e 40,569

excellent for car wheel iron, etc. It is
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ow 60 ¢¢ in iron, but found to be
largelyésed at the Vulcan furnace.

The company employ an average of 70 men.

The ore is non-bessemer, yielding bel

THE BOSTON MINE.

Situated north of Clarksburg, is in a vein of remarkably rich, hard specular

.ore that is not surpassed in quality by any found in the Lake Superior

i ity; it is high in iron and low
i ery advantage in quality; it is hig ]
;sg;(;llzspli};zs?rfngliisnegvon}; of the best ores for bessemer steel that is found.
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....... 8788 |o.coaiao-e-
T Tkt 1) L ISR PEEEETE I EECEEER I

i i blished, is here repro-
table, though it has been previously pu . ]
—duyfél(f ?(E)I'O‘ir:‘}ale a;'eason thgt it is a valuable record of the quahtyt of tixasi i(f):i..
They are all analyses of average samples taken by competent par 1e1s aes o
ent tyimes and made by reputable chemists. Numerous other analys
"been subsequently made, which sh(_)tw equall{ Eavsga?i:pr::t;ll;cs;mrth ind the
s between a quartzite on south a : n north,
gergg;?zﬁ ?:%Cal.;ls;.cter of these rocks is cqn:ed%(jihto t;e iier;?(fﬁevg?mt;?(s)z a;.:
‘ ing hard ore mines of the district. e strike g
gle'ylg‘;ad‘%[n'g ali'g. it dips 80° to the south. The walls go down with much
T, idth of from nine to four-
t cut out by the rock, has a wi
teglhgezze, “’],T}if: r?l(i)ne is opened up to the west line of the property, where
i kings exist. . )
th?l‘ﬂnsréit?g;el?egngth of the underground Wo}rlkg;lgst ﬁs afk())zlxlrfe%oi(; fie;t,m a;;;ll
d jasper shaft; the €
.are reached by two shafts, No. 3 and ‘ s e
isti i t in depth. Borings were ma
hoisting shaft and is about 220 fee ; made with £ 10
i i th the mine and to the east,
diamond drill across the formation benea le A Lo b e oo
. i been described in previous reports, and others e
(r)rfag}eu:v}ilt}}ia;?;ults corresponding with those heretofore given. 1'£(I)1ef oertefzglrﬁ
has been thus explored in this practical way for a distance of 1, e
i st.
thinw:v?r}{lﬁlege?he mine, headings of jasper taﬁ'e fencoupteiflalqs Eﬁ;}ﬁ easItt aﬁladé
j ivi hort length of ore in thi . h
west of jasper shaft, giving but a s o1 hrwe
ke under this jasper and then )
been expected that the ore would ma en the mume
‘ i hole length of the openings.
would have a continued run of ore the w B O e e The
tion is still entertained and it is nearly certain °
zéipde:xgiel?: bfsed on the fact that a diamond fh‘lll boring across t?e for;r;a(,1
tion from the south, made below this horse of jasper, cut ten feet of ore,
for this reason they have been looking for the jasper to give wayi) Ly of ore
At none of our mines are the rocks more fa,_vorable for a large body o re
than here; and at all those where a fine quality of hard specular ore occu



62 ANNUAL REPORT OF THE

in place, as here, it has been found to be persistent and to continue in depth
and to increase in magnitude. And while there has been no increase in the:

magnitude of the ore at the Boston so far as developed, it must be admitted
that the mine has yet reached no great depth nor extent of workings.

The mine shut down at the end of 1883, so that for two years no ore has.
been raised. The reason for closing down was the low price of ore. It
could not be mined at a sufficient profit to make it any object to continue

work, and so it was decided to stop until there should be better prices.

The mine is excellently well equipped with machinery, engine, hoisting
plant, and a new Norwalk compressor and power drills—the latter put in
the last year of work. Also, there was added an automatic hydraulic ele-
vator, which raises all the water from the mine. This new machine, lately
introduced by Mr. F. A, Wright into the mining region, and manufactured
at the Iron Bay foundry, Marquette, is a decided acquisition to our mine
machinery. It can be used in all mines which have a compressor, and
within the limits of its capacity, it is the simplest and most economical
method of raising water from a mine that has ever been devised. There are
three of them in use at the Lake Superior mine, two at the Cleveland, ete.,
and all pronounce very emphatically in their favor. < Sea Lions,” the:
miners call them, from the peculiar intermittent sound which they make.
On the location are a number of good frame buildings, among which are
included a large boarding house, half a dozen dwelling houses, etec., etc.
The mine will probably start up again in the spring. The company owns the-
fee simple of the land, S. 7, 8. W. 4, Sec. 32, T. 48, R. 28. Samuel Mather,.
General Agent, Cleveland, Ohio.

The mine has produced as follows:

|
Year Tons. / Year. ‘J Tons,
1880 . 6,478 1888 e 20,192
1881 . 14,824 1884 . 2,146
1882 e . 18,077 l 188
i ~¥‘*_h_“’ _

THE STERLING MINE

joins  the Boston on the west. The two are opened in an
isolated rise of hard land surrounded by swamp or low land. This swamp-
to the west on the Sterling is quite soft and wet, to the east on the Boston it.
is drained by the lake and the creek, which runs to the south with a rapid
current. ‘

The Sterling has not much mining equipment and no great extent of
opening. It has but one shaft, and that a small one close to the Boston
line, and somewhat deeper than the Boston pit. The depth is about 250-
feet, with an equal maximum length. Next to the Boston the ore has a
width of 12 feet, but to the west it narrows up and is mixed with rock.
Further to the west some diamond drill borings were made. No. 1 hole,.
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490 feet west of line, angle to north 6§°1(v;s’r’it}}11 léorizonl,f)ﬁ}’ie If;ettit :(:)lll"e 14
ite, 59” No. 1 ore, 18 jasper, 16 hard ore, 15 re.
feel&(? ugr}t(z)iee 990 feet west of line, to angle 58 _N88 f;eet %);lll,lsli }flzeltn tilrlll‘;u]']tzs
i : { j 8} feet ore, No. 1.
ite, 5% feet No. 1 ore, 30 feet jasper, 8z L [he mine has
; ider i ter quantity than wher ;
ore at a considerable distance west in grea e & quiokoand.
but it would be troublesome to get to, owing to and and.
is i i i . The company hold on a
. The ore is identical with the Boston 10ld on @ lease 59
1ty, from T. B. Brooks and R. Pumpelly, > t
ggsts }Bl?lrlez(oana;gy?ur)r’xors of a consolidation of the two companies being
eﬁécted, which would seem to be a very natural arrangement.
The Sterling has produced as follows:

Year, Tons, [ Year. Tons.
R e R R b bbbl -- - R et ] g
1880 - 1,18] 1882 ... ——-- -- PO 6,135
1881 -~----—--~‘ 1,402 Rl 3,618
ota 5,642:
; -

The mine has been closed down since 1883. J. H. Outhwait, Secretary

and Treasurer, Oleveland, Ohio.
THE DEXTER MINE.

This mine is situated about two miles e@st from the Boston: . The}a 0;“;) 5512

hard hematite of medium quality, for which tfqurZ is zOtnaalrlez rgossni (;f the
i . The mine has been idle since 1884. S¥ ‘ <

gggievr;gstlhrgled over in stock has been shl_pped away the pz};% seiz)son.did Iﬁ}:)i

ine is adjacent to the Dey, which it joins on the VY?St. The gg’ did not

- f much value and the work wasabandoned. The ore deposi : 3 ﬂ;

E;é)tvgr?d west, dipping to the north. The shafts a}mlre sur}r]}{ frt())énttlg I}ZZt

i ich ri bove the level to the north abou feet ;

slope of the hill, which rises a L e s o width
hafts the ore is reached by cross cuts. _ vid

féo;?)(;ﬁg’s ﬁSLGafeet and ig free from rock. The mine was opened in 1883 and

worked two years. ‘
The product has been as follows:

Y Tons. Year. Tons,
ear.
756
1888, e aceceen 4,878 1882 e et
N 16,582 )
..... 22,160
TPOBAL - - - o oo e o e amem s mme e mmeeeeemeemA-mmmmmeeneonnasas s

Joseph Sellwood, Superintendent, Ishpeming, Mich.
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THE ST. LAWRENCE MINE,

in the same range with the above, and producing ore similar in appearance,
is sitnated about three miles west from Ishpeming, in Sec. 5, T. 47, R. 27,
comprising 80 acres in the northwest quarter section. A railroad track was
built to the mine in 1882 from the main line of the C. & N. W., and during
that year the mine shipped a product of 9,992 tons of ore; in 1883, 11,961
tons, and with that year work at the mine ended. It is an ore for which there
is practically no sale. What was mined was probably used by Mr. Cornell
in his furnaces at Youngstown, Ohio. It yields in metallic iron 539 to
579, and in phosphorus .086 to .1049;.

Some litigation has recently been had between the company and the own-
ers of the fee, in the Marquette County Circuit Court, regarding the time of
payment of royalty, which was decided in favor of the company. The ore
is not likely to come into market in the present condition of the iron busi-
ness, neither is there a large amount of it; at least there is not so far as
the developments enable one to judge.

A. B. Cornell, President, Youngstown, O.

Following this range west to Champion, we reach, at a mile or two north
of that village, a succession of hematite mines which a few years ago, at the
time of their discovery, made considerable stir in the mining region.

Some or these have an abundance of ore, but it is of a poor quuality, that
is comparatively low in iron and high in phosphorus, containing over 509
in metallic iron and from .25% to .5094 in phosphorus; it is low in silica,
and contains a good deal of lime and 109 of water. When carefully
selected it is 579 in iron and .25% to .279; in phosphorus. The ore works
well in the furnace and smelted with hard ore is said to correct red short in
iron.

The most easterly of this series of mines is the

MESNARD.

This mine never amounted to anything more than an exploration made
-during the summer of 1883. A short distance west of this is

THE JIM PASCOE MINE.

This mine is one of the most important in the list. At the time of its
discovery it attracted a good deal of attention, and the shares of the com-
pany’s stock were readily taken at figures which, from our present stand-
point of experience, seem exceedingly high.

It illustrates what a rapid educator experience may be. People now know
that ore of this kind, in the present condition of the market, is very nearly
valueless, for the reason that it cannot be sold ; but four years ago there were
those who predicted that the Jim Pascoe would be the largest producing
mine on the lake. The only fact considered was that there was, apparently,
a great amount of ore; that the mine was likely to be able to produce a
great deal. The quality, however, was not greatly regarded, except among
those better informed and more observant. There were those who read the
signs of the times more accurately, and with such persons this new range
had few charms. The demand has been all for steel ores—ores suitable for
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steel making—and in such a contest the Jim Pascoe must stand, imper-
atively, out of the list. . . .

The mine has an abundance of ove, possibly all, in this particular, that the
most sanguine ever claimed. Still the mine has been very little worked, not
enough to develop the deposit fully. The mine is in the S. 4, N. E. 4, Sec.
99, T. 48, R. 29. The strike is east and west and the dip to the north. A
little way to the south end the ground descends in the same direction down
into the valley, through which runs the M., H. & O. R. R.  On the opposite
side the ground rises again to an equal elevation, where is the Champion mine.

The mine has been moderately worked the past season, having shipped

18,249 tons.

Year. Tons. Year. Tons.
1882 i 18,880 1884 i 11,465
1888 . e e 1880 e 18,244
POt B OIS - o e o e e e e e e e 48,595

A. Kidder, General Agent, Marquette, Mich. The mine closed down in
November last, for the winter.

THE DALLIBA MINE.

The Dalliba lies next west of Jim Pascoe. The lease covers 160 acres,
being the 84, N. W. £, and N. § 8. W. 4, Sec. 29, T. 48, R. R9. No work
has been done at this mine for three years past, the idleness being due to
the want of any demand for the ore, possibly; also to some financial embar-
rassment, into which condition it is reported that the officers of the com-
pany are involved. The quality of the ore in these mines does not much
vary; what is found to be true of one is true of all. Sometimes specimens
of the ore show better qualities than the average, but altogether it evens up
about the same, medium quality in iron, high in phosphorus and low in
silica, with considerable lime. No doubt, if treated understandingly, it will
flux easily and make a good quality of car wheel iron. I should judge that
the Dalliba has plenty of ore and could, if worked properly, make a large

output.
The mine has produced as follows:

Year. Tons. Year. Tons.
188L e ek 10,986 1884 i
1882 e 44,836 1885 e e RS PR
1888 i oies 1,687
L Y IR T b V- S U P 57,509

James H. Dalliba, President, Cleveland, O.
9
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THE NORTHAMPTON MINE.

This mine is near the Dalliba. joining it on the west and opened in the
same range; but the owners of the Northampton do not seem to possess the
fortune of holding an ore body equal of its neighbor; at least the work that
was done did not lead to results that would warrant the assumption that a
mine would be found on the location. §. E. 1, Sec. 30, R. 29, T. 48;
opened in 1880, by Champion Iron Company. ’

A. Kidder, Agent.

Still west from the Northampton is the location of

THE MARINE,

on which some buildings were erected and mining work done in 1881. No ore,

however, was found. The digging showed only soft graphite. Some parties

;vere very sanguine regarding this enterprise; not a few mistook the graphite
or ore.

The organization was under the corporate name of the Marine Iron
Mining Company. This is the last of the mines in this range until we reach
the west end of Lake Michigamme. West of the lake there is a confinua-
tion of this range of ore, and a number of mines have been opened in it, the
most easterly of which is

THE WETMORE.

This mine is situated about one and a half miles west of the lake, in the
N. W. 1, Sec. 25, T. 48, R. 31. Explorations by test pits have been made
east and west nearly across the quarter section, and ore found along the
whole line of search for a width of 200 feet or more.
 If mining work were to be extensively and systematically undertaken here
it is probable that a large amount of ore could be obtained easily and
cheaply. The topography of the ground is admirably adapted to economi-
cal mine work. Along the south the ground slopes down to the valley of the
river, affording excellent drainage for a considerable depth. A railroad
track has been built in, running along the side of the bluff, and they are
working with about 15 men, mining ore and hauling it out to the track in
carts and dumping it into the cars. The ore is stripped of the overlying
dirt and attacked endways from the west. The stripping is very difficult
for the reason that it is almost a complete mass of boulders nearly conneoteé_
together by a hard, compact soil of clay and earth, which has to be shaken
with powder blasts; it is 10 feet to 20 feet thick, and the cost of removing it is
considerable. They are working on what appears to be a top lense, and make
the rock which divides them the foot wall, along which they advance. The
dip is very flat to the south, with a slight pitch to the east. The breast of
the stope is about 50 feet wide and 25 feet high. They shake up the ore

with powder blasts and then pry it with picks and bars and load the lomps-

into the carts. The ore comes out mainly in large blocks, which require
further breaking before they can be readily handled.

Th.e ore is very clean; thereis no rock in it. Itis peculiar in appearance
certainly not fascinating in this particular, but there is a small proportiori
of hard blue ore that is of better quality. The ore is sold on & guarantee
that it will yield 57% metallic iron. It is sold to the Vulean Furnace Co. at
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$1.50 per ton on the cars at the mine. The royalty is 30 cents per ton, so that
there is probably a small margin of profit. They are mining 60 to 80 tons
per day and will continue to work until January. The work is directed by
Mr. Ed. A. Wetmore, of Marquette, who nominally holds the property, no
corporate company having been formed to operate the mine.

Product:

I 1‘
Year, i Tons. l i Year. Tons.
. |
1882, oot oo e rl 1,706 i 1884 4,585
1888 . i 2,766 i 1885, 5,887
TOEAL. - e e e e e e e e e e e e 15,015

THE WEBSTER MINE.

This mine is situated across the river west from the Wetmore, and here
considerable expenditure has been made for mining and surface improve-
ments, for dwelling houses and other buildings and for machinery.

The mine has been idle since 1883, though in shape to start up at any
time. The pits are full of water, but it is said by those who are familiar
with the situation that there is plenty of ore; that the mine is as favorable
in this respect asit has been at any time. T have visited the mine frequently
and have found no just reason to infer to the contrary, though during the last
season that the mine was working some horses of rock were encountered that
gave trouble and uneasiness to the management.

The mine has an engine, house, engine, hoisting plant, skip roads and
elevated tramways for running out the ore and stocking it. The location is
a pleasant one, being in the forest of fine, hardwood timber which remains
standing uninjured. It is said that the mine will be worked next season.
The ore is identical with that of the other mines in this range.

The mine has produced as follows:

Year. Tons. l Year. Tons,

1884, . 934

5,347

THE BEAUFORT MINE,

The Beaufort mine is the next location, situated about two miles west from
the Webster. This and the Titan are contiguous mines, and are the ones
that have been worked the most largely of the mines of this range since they
were opened. The location is reached by the county road, which has been
extended from Spurr mine westerly to this point; also by railroad branch
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from the main line of the M., H. & O. The mines are in high, dry ground,
and are thus far troubled but little with water.

From the surface down for a depth of about 75 feet the walls of the ore
dipped at a sharp angle about 60° south, to which distance the ore was
mined out in open pit workings. At the Beaufort the pit is about 300 feet
- long east and west, and from the bottomn the walls flatten out, so the ore goes
in under the hanging, dipping to the south 15° or 20° from the horizon.
The ore is hoisted from the pit in a skip, the track for which descends from
the north side of the pit. The whole length is about 260 feet. Two hun-
dred and fifty feet east from thisis a downright shaft that was sunk 38 feet
throngh sand and gravel, etc., and 30 feet in ore. The shaft has not been
used any further. Underground they have worked out large chambers 40
to 50 feet across, leaving pillars of ore to support the roof, which shows no
tendency to fall. They are sinking for new stopes. The ore body has a
width of about 25 feet, perhaps 20 feet to 40 feet. In the working season
the company employed about 60 men, 45 men in the mine, and were raising
about 140 tons of ore daily. The miners were paid on the average
$1.65, and the company account men %1.40 per day. The ore is mined
on contract, the company paying 40 cents per ton for breaking and 121
cents per ton for leading the ore, the company doing the hoisting, fur-
nishing tools, etc., and the men furnishing their own powder and lights, ete.

The total mining cost of the ore is about 90 cents per ton in the cars.
This does not include stripping, construction account and royalty, which are
to be added. The royalty is 80 cents per ton, and the ore sells for $1.40 to
$1.50, thus leaving but small margin to cover risks, losses and profit. In
fact it is doubtful if there is any profit now in mining this ore; there is too
much of it to be had and too little of it wanted. The outlook for the imme-
diate future is no more encouraging than the past has been. The Agogebic
mines are coming to the front with their high grade ores, so that unless the
consumption of ores increases immensely, ores of the class furnished by the
Beaufort are not likely to be wanted to such an extent as to render active
all the mines which produce this kind of ore. It is the same ore, in appear-
ance, quality, etc., of the Dalliba, Jim Pascoe, and the others of this range.

At the present time (November), they are working 12 miners and a few
surface men ; are sinking for new stopes, etc. The mine could be opened so
as to furnish a large amount of ore.

S. 8. Curry, General Agent, Ishpeming, Mich.; M. E. Williams, Mining
Captain, Beaufort, Mich.

The product for each year is as follows:

Year, Tons, Year. Tous,
1882 ... e 5,582 | 1884 A
1888 . 18,976 1885 .. L 17,167
Total tons....... . 41,675
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THE TITAN MINE

is only separated from the Beaufort by the line which divides the properties;
the same open pit is in both mines. Each mine has about an equiva-
lent surface and mining plant, and each iz opened In the same manner
and to about the same extent. In the Titan mine, however, the dip of
the ore to the south continues from the bottom of the pit at the same angle
instead of flattening out as in the Beaufort. The length of the skip road 1is
180 feet, going down on the foot wall from the west side. The lenrg‘th of thﬁ
underground opening in the ore is about 200 feet east and west. The dept
of the ore is about 20 to 25 feet. The hanging wall is jasper and the foot
wall a friable slate—plumbago—where it is in contact with the ore. .
The mine is apparently in two lenses. The west lense makes to the nort
as it goes east. They designate the pits as No. 1 and No. 2, the latter being
the west pit. They hoisted from this pit in the summer about 100 tpl{s
each 24 hours—night and day shift. The east pit is separated from the for-
mer by intervening rock. In July there were 20 men employed in this pit,
working two shifts, stoping ore against the hanging and sinking shaft to meet
the drift coming east from No. 2, were hoisting about 50 tons per da,}:.
At this time (November) the mine works, all told, 16 men. 'l'he ore
nearly all comes up on the skip road and is dumped into the pockets situated
on the north side of railroad track. An elevated trestle runs out beyond for
usein stocking ore and dumping rock. The mine has a sufficient hoisting plant

for present purpose.
T]};)le agenf anpd mining captain are the same as at the Beaufort. The

mine has produced as follows:

Year, Tons, i Year. Tons.
1882 e s 1,778 1884 e s
1888 i 13,128 DL 23,340
¢ 6
B 0L R A 75 Y SRS 38,23

About two miles to the northeast from the Beaufort is the

SPURR MINE,

which has had an unfortunate history. It was opened in 1873 in a fine out-
crop of rich magnetic ore and the most confident hopes were en‘qertamed re-
garding the future of the mine. The location was put in @dmn‘able shapg
for operating a large mine; a great number of good dwelling houses gn

other buildings were erected. A complete plant of machinery, which subse-
quently included a compressor, was obtaineq, aI}d _thus ewrythmg adequa}‘ie
to working a large mine was procured, and is still in readiness for use at the
mine. The mine, however, did not develop according to expectations. T‘he
ore, which appeared so promising on the surface, did not hold out. 'l}fﬁe
company became heavily involved, the mine yielded only a small product,
and was finally closed down to be taken possession of by the bondholders,
who organized a new company, and in 1880 again began to mine ore 1n a
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small way, The new compan i i
y provided but very Iitt rorki ital;
’Z};‘Z{lé)ﬁemtegk?n the g)landthat the mine must paz its lswg Oiisl/{;;g tclfg)tltgll“é
must be raised and sold to furnish all the funds th 1
. " . t -
?td. 1fTh’éi theory is all very well when they have the ore %u‘shgvlﬁgnbtehgeed
]eiﬁ és te uncertain factor, or becomes an unknown qlfantity mm the roll;e
d.ur_, 1 fﬁl :sia different phase on the matter. This was really the os]?tio ,
Whillggfo b%’;]wt un.(iljﬁr’.c?kmg. There was too little ore to make i‘f wor(t)}li
her v
while with 1t, or to try to keep up the struggle to make their ends
Two years ago the mine closed do y
: : wn for the second ti ¥
zgti); I;)g tlén(?}l)edlitetﬁ?osp?% of aresumption of work. ITSVOQ{E(; bt;l ilsif:szrfcls
b erate this mine without thoroughl loring it wi i
drill. It is one of those locations wl SIl o b rn h amond
here the drill can b d
advantage, and, strange to sa i i i ver e acon ot
vantage, 8 v, this effective mach h
1151}11;;1111:'51112 It is the ﬁritl; machine that should be slelieat avi;lrei:er b’]?iré u:fe(} ?:
, averagin i ic i :
g ging well in metallic iron, but adapted only to foundry pur-
T}’lleh}elza%rgili;;ervl‘islle;iz;méxldigvest, dipping west at an angle of about 45° to 50°
0 " 18 @ massive gray quartzite, but i ing
between it and the ore is a la Foritic schiat.” Undorloiny e ovening
! yer of chloritic schist. Underlyi i
belt of jasper and schist, impr ith i | ot e e re
s » impregnated with iron, that ri i
the rear of the mine and ouft-crops f tames ot g me peigli ot
: - long distan st i
farther to the north is the higl ]_?S :I’ ot gre % rhioh hesoma e il
po’;tgnt to ho morth & topog;gab Il) }i;?be of greenstone, which becomes the im-
e company owns in fee simple a ion in whi ine i
logaed—N. 4 5. . 4, nd 5.4 . W gs, . o e e
e mine has four shafts, but the entire Worlz réoen’tl . was
gg ri%sﬁngzh lilwhlchfis at a }?epth of 400 feet’. The }(;,rzmligg:sﬁgig J;(}Dxc());l’f
aliow as far as the mine has been work .
plenty of ground, apparently favorable, to explorzroréid, but the compeny has
The mine has produced as follows: .

Year, Tons, Year. Tons
3 .
1873._.... 80,
e e eem e caaaa 31,953 1880.. ...
) D U
1874.. e e emamcmeeaaan 41,765 1881 .. 2,746
8 e e e N
181-).....,,____...._.m,_....,,_,_..‘.. 23,095 1882, . .....
e merememmeecaaaa 8,872
1876.......A.,..__._........_._,._.‘.._._ 20,276 1883 ...
B 9,067
1877.......-.__,_.‘..._.__..._,.,.-._... 22,801 1884 ... .. - - -
. B LT L T T Tt
1878, B L L SV 2,225 1885 ...
L
Total tons. ... _...__....
m e e e e e e tmam e mm————— 164,189

W. D. Wisson, Secretary and Treasurer, Detroit, Mich.

About one and a half miles east from Spurr is the far more important
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MICHIGAMME MINE,

which bas also had a somewhat chequered career. The Michigamme was
started at the same time as the Spurr, and has been continuously worked since.
The mine has proved moderately productive, though scarcely equaling the
expectations of its owners. The diamond drill has been used in this mine
to much advantage; in fact if it were not for the discoveries which have
been made with this machine the mine would probably have been worked out
and shut down long ago. The mine has been fully described in previous re-
ports. Since the last description was given, two years ago, the new shaft
has been completed and has become the main working shaft in the mine.
Tts depth is about 400 feet on the lay 613° to the south. In the main level
in this pit—mow No. 5—the opening extends 200 feet east and 165 feet west
of the shaft; the ore is 10 feet to 17 feet wide. Ifthe ore were clean it would
be a good mine, but some rock is found mixed with it—a very small amount
—but enough to hurt the sale of the ore. The ore is carefully sorted and
made into three grades. The 1st is a fine magnetic ore yielding 66% to
699 in metallic iron. The 2d class stock pile gave on recent analysis of
average sample about 642¢. The 3d class affords 599 in iron, 5% in silica.
All the ore is too high in phosphorus for bessemer steel. The best ore gives
only 194 to 1394 silica, and in phosphorus is not above .0709, running from
.0359 to 095

Tn the north mine they are working in four levels sthe fourth is just opening
out. 'The pit is north of No. 4 about 125 feet, and the two are connected by
several cross-cuts through the foot wall of No. 4. This rock is acompact,
gray quartzite and becomes the hanging of this north mine, It is expected
that the workings west will soon be opened into o0ld No. 5, which was worked
out and abandoned years ago. No. 4 shaft is the deepest in the mine, about
550 feet in depth. It varies in dip at nearly each level, owing to the fact
that the ore has been followed insinking the shaft—the ore making some-
times to the north and sometimes to the south. An illustration of this is
seen now in the bottom. The ore is found to be 44 feet in the hanging, that
is,they find in the hanging wall 44 feet south of the shaft alense of fine ore
14 feet wide. They have opened into it by cross-cut and drifted in it 70 feet
east and west, and also have bored down 140 feet, all in ore. To reach this
deposit they will begin upon the line of the shaft, where it bends down, and
cut out the hanging wall so as to carry the shaft directly to it. No. 4 has
been a valuable mine,but the ore deposit has been narrowing and shortening for
some years past, until now it is of comparatively small dimensions.

Possibly the new lense will help out materially.

No. 3 has a good deal of the “Spersburg’ ore, so called from its supposed
resemblance to the ore of the celebrated Spersburg mine in Sweden; it is an
ore which does not sell now.

No. 2 shaft has some very fine ore. The shaft is 200 feet deep, and the
pit is, on the whole, looking better than it did two years ago, for the reason

" that they have the soap stone hanging, which is possibly important since the

experience in this mine has led to the belief that under the soap stone ore
will be found: when the formation was regular the ore has always occurred
in that position. Owing to the accumulation of ore at the mine, and the
fact that no sales had been made, together with the dubious outlook of the
iron market for the coming season, the mine was shut down the 9th of June
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last and no mining was done until November 1, the mine in the meantime
being kept free of water and a suitable force kept employed on the stock pile
picking over the ore and loading cars.

The company now have about 40 miners at work day shift only, and are
raising 80 tons of ore per day.

The company has an ingenious and effective arrangement for running the
ore out from the shaft to the stock pile. It utilizes a part of the hoisting
power to pull back to the shaft the car which is employed for this purpose—
to run to the stock pile or to the rock dump. Its essential features are a
friction wheel, placed upon the shafting, which carries the shive over which
the wire rope runs that draws the skip. Below this is a wooden drum and
friction wheel fixed in a frame, so that by means of a lever the friction wheels
are brought together and the revolution of the axis of the shive revolves the
drum, thus winding up the rope that passes down and around a small pulley
fixed at a level with the track and then to the end of the car, where the rope is
finally attached. The track is given a slight downward grade,and thus,when
the car standing under the shute at the shaft has received its load from the
skip, the brake is thrown off and the car runs out on the track by force of
gravity ; if necessary a man rides with it to attend to the dumping. When
the skip comes up the man at the shaft who attends to the signals, etc., puts
his hand to the lever and by pressing down brings the friction wheels in con-
tact, thus causing the drum to revolve and the rope to which the car is at-
tached to wind up, drawing the car back to the shaft. It may be arranged
so as to require only the persom at the shaft to do all that is necessary.
It could also be made to draw back the car by the descent of the skip, thus
utilizing a power that is wholly wasted. If the material is run to different
points a man may be necessary to attend to the switches. Tt is certainly a
very economical arrangement, and adapted toall minesin which the ore, ete.,
is hoisted in the usual manner. The power is only what is necessary to draw
back the empty car. At this new No. 5 shaft the run is 780 feet, and the
run back is made while the skip is coming up 150 feet. Of course the track
can have any number of branches—simply use switches.

The mine has produced as follows:

Year. { Tons. ; Year, } Tons

7 ) 141 ; 1879 ... 56,985
1818 . I 28,966 ! 1880 . 52,944
874 ... 45,218 881 . ... 57,115
1875 . 44,756 1882 . 43,712
876 . 20,074 1888, e .. 42,538
B 28,238 1884 L] S 28,757
WS J 58,622 ‘ 1888 L 12,312 .

Total number of tons... _._..._......._ ... .. 567,083

The local officers are J. €. Fowle, Superintendent ; J. P. Christopher, Min-
ing Captain; James Rood, Secretary and Treasurer, Chicago, 1L
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THE CHAMPION MINE

iz situated near the east end of Michigamme lake, and is one of the best and
;osjctlszzfé(isstxl mines in the State. 1t is among the largest proc}lucer§G andf
its ore 1is of the best. The Champion has another ‘elel}len 0
distinction ; it is the deepest of our iron mines. It is a very inter esm}l;g m.léw
as well as a very valuable one, and is altogether regarded with much pride
/ le of the iron region. ) ‘
b)Itlh:plé(;?(]igng of the mine itb may be necessary to recapitulate son:ltel of t}tlﬁ
essential features. The ore occurs in separate lenses, designated as the nozh
lense and the south lense. The shafts are in the former, dipping 1';001. e
north at an angle of about 80° with the horizon. The ore ‘1ensejs' Uflllu ﬁle
downward to the west at an angle of about 45°. Thus the mine 15" 2 . '1te
time making deeper to the west, and with each successive level the oiehs émb -
ens to the east and lengthens to the west. The south lense 1s re?lc. ed by
cross-cuts through the rock separating the lenses. The hanging x\% 11s ma,ts}-l
sive gray quartzite, and the folg)t x;'alllg?)gajfspiry, magnetic schist. The leng
ine east and west is about 1, cet. ]
of 82&7611?;?5 tBhe pitch of the ore to the west, causing it to lengthe_nl\rvest1 a?ld
to shorten east, the tendency is that the ore will be found, ultimate ly, W}llofty
west of each shaft in succession, and thus one after the other of t 13 15\1 a g
from the east will become useless. In this way No. 1, No. 2, ali{ 2 OJ.C}
shafts are all now east of the ore. The latter has reached the rofc tm T}ie
north deposit, at a little below the tenth level, at a depth of 61§ ﬂ?e " Og
shaft is to the twelfth level. Shafts Nos. 3 and 4 have furnishe i e m%:% .
the ore, for they take the ore from the main north and south deposits. ot. 3
takes the ore from two small deposits lying further west. All are 0021111610 e1
by cross-cuts in the seventh level. The main north depositin the segen : evem
was 500 feet long and from 18 feet to 40 feet wide. .The.south 'e%%slllwx;ai
nearly as long but somewhat narrower. The dimensionsin fche elg ; E e (})
were about the same. In all the levels there are two cross-cuts—-—one} a fg(ﬁll
shaft. The length of each lense was about 500 feet in the 9th, al}d t 10;)\5 1f b;
in each was about the same—averaging 25 or 30 feet, ranging from <0 lee
’60151? tf}?gt{:enth level each lense was 400 feet long, and averaged 22 feettw1(3§.
The eleventh is now the main ]evelf, and is equally as large as the tenth.
Thi 1 is 700 feet below the surface. ‘
J?hTi) 1::1‘]]1?81' SiI?to a more particular description of the underground appedtr%{lci
of the mine: all the ore above the seventh level 1s‘worked out, exg:lep 11a-
left in pillars. Most of the ore at the present time is taken fromft 1eT€;leY
enth level, from the south deposit, and finds its way up No. 3 shaft. oot E}l}g
are two stopes in the south deposit in this level, one east and one nwes :—?()f .
shaft, and one west of the shaft in she north deposit. The stopes a};(ek. e g
wide and 45 feet high. The levels are 60 feet apart, and thus }1111 a tlllllgde-
45 feet stope there arc 15 feet left for floor for level above. In}g elnor i de
posit in this level, the stope is 153 feet west of the shaft, and E i el?gt e
ore yet standing is 47 feet, 35 feet wide, besides leaving 20 feet of 1
illar to No. 4. )
Sh%\%.% s?mft goes down to the fifth level, where 1t s‘gruek the roclti},l axlldttlig
ore went to No. 3, which is now to the eleventh, having been fqrh eh a%st o
feet in rock, but having ore in the south deposit and west of the sha
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