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THE MINING INDUSTRY.

There has been great improvement in the mining
industry since one year ago. This is especially true of
the iron mines. The advance in the price of copper from
10c per Ib. to 12¢, which occurred during the past year
and which price still prevailed early in the present year,
caused a feeling of relief in the copper district; the
outlook became far more hopeful and increased activity
prevailed. But copper mining in Michigan has become a
very uniform industry; prices may vary but the work at
the mines goes on steadily with little apparent change.
There is all the while a gradual increase in the
magnitude of the operations, resulting in an increased
production and a corresponding lessening of cost.

Comparatively few comprehend the scale on which all
the work is carried on at our great copper mines. They
do not realize the fact that the rock from which the
copper is eliminated must be mined far underground, at

a depth of from hundreds to thousands of feet, and
thence be raised to the surface, taken to the rock house
and passed through breakers, whence it must go to the
stamp mill, perhaps several miles away, and there be
pounded into fine mud .and sand which in turn is run
over the system of sieves and jiggers and slime tables,
undergoing an elaborate process of mechanical
manipulation by which the separation of the copper from
the sand is effected, after which the copper must be
taken to the smelting works and be cast into ingots,
when it is ready to be sent to market.

Few, even mining men, who have not acquainted
themselves with the details of the work at our Michigan
copper mines, are ready to give credence to the
statement of the results which are obtained. They do not
readily comprehend how all the various manipulations,
which | have indicated, are accomplished at so lowa
cost. It seems to be a little difficult for mining men in this
country and in Europe who have not visited our copper
mines to credit the fact that rock which has a gross value
of but $1.65 per ton, that is, rock which contains less
than 15 Ibs. of refined copper, on an average, to the ton,
can be mined at a depth of more than 1000 ft. below the
surface, hoisted, broken, stamped, washed, and
separated, smelted and taken to market and sold for
$1.65 and still leave in the hands of the company, after
accounting for the cost of all these successive
manipulations, a net profit of 22 cents on every ton of
rock so mined and treated! Yet such was the year's
result at the Atlantic in 1885 and it is equally favorable
for 1886, only | have not at this writing the exact figures
for data.

Not only was the rock mined and treated, etc., at the
total cost of $1.43% per ton but a sufficient profit accrued
so that a dividend of $1.00 per share was paid to the
stockholders.

In order to accomplish this, 800 tons of rock were raised
and stamped per day. Each year, as the price of copper
has diminished, the daily production has been increased
in order to reduce the average cost. Ten years ago,
when there were but 230 tons of rock mined and treated
per day, the average cost was $3.90 per ton at the mine.
The cost of stamping and washing was then 88 cents
per ton, while now it is but 30 cents. The total average
cost per pound of copper obtained at the Atlantic mine
ten years ago was 22 cents, in 1885 the same was-
produced for 9% cents. The mine is no richer now than
formerly; in fact there has been, practically, no change in
the quality of the rock. The advantage gained is due to
improved facilities for mining and manipulation and to
the better comprehension of the work. The problem has
been studied in all its details and no effort has been
spared to meet all the exigencies which the work
demanded. The Atlantic mine has been referred to
simply for illustration. There are others which afford an
equally favorable snowing, and altogether these results
make it apparent that no business in the land of equal
magnitude is more systematically and carefully
conducted than is the copper mining industry of
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Michigan. There is none more legitimate, scarcely none
that rests upon a more substantial basis or that is
conducted with more freedom from speculation and from
those manipulations of stock which unfortunately too
frequently characterize mining operations in many
localities.

Lake Superior copper mining, as an industry, falls into
the category of those regular, uniform enterprises that
are understood as being not unduly risky or greatly liable
to fluctuation and ruin. No enterprise, no business can
be wholly exempt from danger, and copper mining in this
State can be made and is made as certainly profitable as
are other undertakings requiring large expenditure of
money. The mineral lodes are pretty well understood, it
is known, generally, what they will yield, the conditions
are understood, the elements of the problem are in
hand. The leading mines have demonstrated their ability
to meet all the conditions, to so conduct their operations
that an annual profit shall accrue with accurate
regularity. Mining, like other enterprises, can be carried
on with such recklessness and extravagance that utter
ruin must result, and if there are conspicuous instances
of failure in the recent history of the copper country, the
unfortunate results may be traced to causes that were
readily foreseen. The final outcome could have been
predicted in advance with all reasonable certainty; while
good management, in all instances where the conditions
are favorable, has been attended with success.

The progress which has characterized the copper mining
industry has also in an equal degree entered into the
work in the leading iron mines. Copper mining, of
necessity, requires a great preliminary outlay, the work
cannot be successfully prosecuted otherwise. The rock,
after it is mined, unless it is mass copper, must be
crushed and stamped to great fineness and washed to
separate the copper from the rock, and the copper finally
smelted before it can be sold. All these successive
manipulations require the procurement of mechanical
appliances that are very elaborate and costly. Great skill
and experience are essential on the part of those who
have the direction of such work. No copper mine in
Michigan can be successfully operated otherwise than
by all this necessary outlay. As soon as the deposit has
been proven, that is, as soon as it has become
established that the lode is sufficiently good to justify its
permanent working then the rock house and stamp mill
must be provided for. Hundreds of thousands of dollars
must be thus judiciously expended before the mine
becomes established as a working, paying enterprise.

Not so with iron mines: some of these in their earlier
stages are the simplest of excavating work, a mere open
pit in which the ore is dug out and loaded into cars.
Generally, even when the ore is thus mined from an
open out, more or less stripping must be done before the
ore can be reached, that is, the overlying dirt and rock
must be first removed. But this sort of mining is only
applicable to soft ore mines—hematites—and to these,
when true of them, only in the first year or two. Very
frequently there are difficulties met with that to be

overcome require the exercise of skill, experience and
improved appliances to insure economical production.
Still the ore only has to be mined, there is no subsequent
manipulation required on the part of the mining company
to render the ore marketable.

Thirteen years ago all the iron mines in the State, with
one small exception, were wholly open to daylight, and
the aggregate production was 1,000,000 tons; now
nearly all are worked under ground and the aggregate
production, annually, has mounted up to 3,000,000 tons.
Great change has taken place in the iron mines in the
last few years, in the large mines, as the Cleveland,
Lake Superior, Republic, Chapin, etc. The old and
inadequate machinery has given place to that of the
most costly and powerful character—for hoisting, for
pumping and for drilling. The wooden buildings in which
the machinery was formerly held have been supplanted
by stone structures with iron roofs, which are safe,
substantial, spacious and elegant. Ponderous steam
engines, air compressors and immense winding drums
that have nearly the intricacy and perfection of
workmanship, combined with the certainty of results
desired, that pertain to the chronometer, are the order of
the day and such are found in all our great iron mines.
The use of the electric engine for lighting the buildings,
the surface and the interior of the mines is becoming
general; the electric bell for signalling is rapidly coming
into use, securing rapidity and greater certainty in
announcement.

At the Chapin, Ludington, Vulcan, Lake Angeline, Lake
Superior Hematite and Barnum mines, which have
vertical shafts, cages are used instead of the skip
ordinarily employed. In one particular, at least, the use
of the cage in shafts is an important change for the
better, since the men are thereby enabled to get into and
out of the mines without undergoing the excessive labor
incident to descending or ascending the ladders. The
danger is also greatly lessened. There is very little
liability to serious accident in using the cage. The
machinery is so perfect, so easily controlled that the
cage is run with great steadiness. The best steel wire
rope is used of a strength that eliminates nearly all
possibility of its breaking; but even if this should occur,
the frequent tests that have been made have
demonstrated the fact that the safety-clamps with which
the cages are provided will act to stop it instantly. The
men are taken down into the mine or brought up from it
without loss of time and without labor; thus the cage is
not only a saving of labor to the men but it economizes
time. Ordinarily, where the miners have to “climb the
ladder" 500 feet or more to get to the surface they are
obliged to "knock off" from work 15 or 20 minutes before
the "blowing of the whistle" to begin the ascent from the
mine, and this ascent, after a hard half day's work, is a
serious matter. And the same is true in going down;
they reach the bottom of the mine pretty well tired out.
Whereas, with the cage, they gather at the safe at the
different levels in which they are working and stand upon
the cage, usually nine men for a load, the signal is given
and in less than a moment they are at the surface; a
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brief space suffices to take up all the men, and with the
same economy of time they are let down to their work.
Climbing the ladder is one of the most laborious parts of
the miner's work, and thus the introduction of the cage is
in this respect a change for the better.

Another important innovation has lately been made in
the work in the iron mines, which is the practice of filling
up the spaces from which the ore has been extracted.
Until within a year or two no instance of this method was
to be found in our mines; now it is practiced at a number
of them and it is a notable advance in mining.

In all of the hard ore mines and in some of the hematites
the walls are kept in place where the ore has been
extracted by leaving pillars of ore; these are of such size
and in such position as in his judgment the mining
captain shall deem necessary. Occasionally stull
timbers are added to hold fragments of rocks in place. In
some hematite mines, where the inclosing; walls of rock
are uniform, with little tendency to fall, and where the ore
also is hard and compact and remains firm in the pillars
large rooms are left, sometimes of great breadth and
height, and this is done with entire safety, the nature of
the rock and the ore being such that they will stand.

Frequently, however, a good deal of the ore is left in the
mine in the pillars and floors to the levels, which latter
also serve as pillars to sustain the wails. Especially is
this the case where the shafts are in the ore, then
usually heavy ore pillars are left upon either side of the
shaft in each level to insure its permanence and safety.
More recently it has become the practice to seek to have
the shafts in the rock and avoid having them in the ore.
When it can be done the foot wall is the side selected,
since a shaft in the foot wall has no liability to
disturbance. When the shafts are in either wall of the
vein the ore is reached by tunnelling through the rock to
it, which drifts are termed crosscuts.

In many hematite mines, which are worked underground
the walls are supported by timbers arranged on a plan
after what is termed the Nevada system. This system is
very simple and when the timbers are suitable and well
placed it is very effective—far better than any other plan
of timbering that has been devised. It consists of posts
and caps, either round or square. The former are
generally 7 feet long and have a square 4-inch trnnon in
the center of each end; the latter are 9 feet long and are
squared at the ends so as to be fitted on, the posts.
They are put up in what are termed “sets;” starting from
the foot wall the posts are set in the line of greatest
pressure, to which the plane of the caps will be at right
angles, that is, they will lie approximately, parallel with
the walls of the ore deposit. The posts are set as the
work progresses, exactly one over the other, so that they
form a straight line and the caps, the ends of four of
which rest on each post, radiate at right angles so that
each line of caps is a straight one. The joints are made
to fit with precision so that there is no give nor play in
them, and the outside timbers are "shored" firmly against
the walls. It will thus be seen that each "set" incloses a
rectangular volume 7 feet x 9 feet x 9 feet, one set

exactly over another, timbers and rooms all placed in
line. Thus there can be no swaying or knuckling when
firmly placed and can give way only by crushing.

Most generally when this system of timbering is used it is
combined with ore pillars, that is, the ore body is worked
in rooms or headings regularly alternating with ore pillars
which are left. Openings 18 feet wide across the ore are
made, which are separated by pillars of ore of equal
width.

The openings are timbered in sets and the sides of the
pillars are lagged up, the lagging being wedged firmly
between the ore and the uprights.

When the ore is soft and will not remain in place only as
it is held there, the heading is made by advancing from
the foot wall side with one line of sets; as fast as it is
opened ahead far enough for a set, the timbers are pat
in place. If the ground is so "bad" that it will not hold up
the length of a set, temporary timbers are used a little
way in, to be removed when the full set is completed.
Generally, in advancing the headings in these soft
hematite deposits it is necessary to hold up the "back" of
the drift ahead of the timbers. This is done by laying a
timber on top of the find cross cap and then thrusting
poles ahead, which rest on top of the cross piece and
incline downward back into the drift. They are driven
ahead as the work advances and protect the workmen
from any fall of the ground. A second line of sets
alongside of the first is in like manner opened out in the
same healing; the sides against the pillars are lagged up
between the ore and the timbers and short pieces are
set against the walls at either end of the heading, and
thus the pressure is provided for in all directions. These
two sets constitute the width of the heading—sometimes
they are three sets wide and even four; but two or three
sets wide is the usual number; leaving an eighteen feet
pillar.

When the bottom sets are completed they are covered
over on top and the ground above is worked out in the
same manner and a second series of sets is formed
directly over the first. The tram cars, which run on the
track that branching from the one in the main drift, come
in on the bottom of the heading below, receive the ore
which is run down into them through suitable openings.
And thus in succession, one series of timber sets above
another, the ore is mined out up to the level above until,
if no "floor" is left, the ore is all taken out and the timbers
come up exactly beneath those which are already placed
above. Surveys are made so that the headings are
started directly beneath those above.

It will be seen that very much ore is left in the pillars,
generally about one-half; sometimes when heavy floors
of ore are left two-thirds of the ore remains in the mine.

It is of course the intention to remove this ore
subsequently, and at some mines this work of mining out
the pillars has already begun. Valuable experience has
thus been speedily acquired. As a general fact it has
been found that these ore pillars cannot be removed with
safety without first filling the rooms with sand, etc., and
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rock. At several important mines this operation is in
progress—extracting the ore by first filling the rooms and
then cutting away the pillars, either proceeding in the
same manner as when making the original headings or
filling up the vacant space as fast as the ore is
removed—thus virtually filling the whole mine.

Wherever filling is practiced it is meeting with general
favor, it insures perfect safety, the saving of all the ore
and is not usually more expensive than other methods;
probably in the long run in all large mines it is far the
most economical plan.

The method of extracting the ore and filling the mine is
naturally varied to meet varied circumstances. Where
the ore body is not too wide or where the ore is dry and
stays well in its place, the stope is carried the whole
width of the vein and the space filled up to near the
"back," the filling is leveled off and planked over to
receive the ore that falls upon it, then another stope is
carried forward to a suitable height, the ore and plank
removed as the work progresses, and the filling brought
up again to near the "back," and so on the work
proceeds.

It is well to state that a main drift is first made in each
level, as it is reached by the shaft. This opening drift is
ordinarily along the foot wall in the ore and is well
timbered and made secure for permanence and safety.
As the ore in the level is mined out it is run down into the
tram cars in this drift through openings that are carried
up through the filling as the work proceeds. These
shutes are termed "mills" and the work is designated as
"milling down the ore.” Similar “mills” left through the
filling in the level above suffice for avenues through
which to run down the rock and dirt as required.

Where the ore body is wide or of such a character that it
will not hold up very well the filling must follow close
upon the stoping and the back be kept blocked up.

To accomplish this the ore body is first opened by cross
drifts from the main drift to the hanging wall made at
suitable distances apart, 50 ft. to 100 ft., and carried at
about 8 ft. high and as wide as the ground will bear.
Then along these drifts breast stopes are carried forward
each way lengthwise with the deposit, and as the stoping
progresses the space behind is filled up to the back. In
the same manner on top of this filling other stopes are
afterward opened and the ore is mined out and the filling
proceeds as before. "Mills" best for running down the
ore and for receiving the filling are built up and kept open
along the main drift.

Still another method is to mine out the ore and "let in"
the overlying earth and rock to the surface. There are
several ways by which this is accomplished, but
essentially this plan consists in drifting from the shaft to
the extremity of the ore and securing the drift, then
working a stope of suitable height and advancing
towards the shaft allowing the "surface" to come in in the
rear. In this manner the level is worked from the top
downward, the stoping being all the while under the
filling.

No system of timbering, however well done, will hold a
large mine for any considerable depth; it must be either
filled or wrecked.

As before stated, there is constant progress in all our
mining region, obsolete methods speedily give way
when something better is devised. Our mining men are
ever on the alert to appropriate whatever is new that is to
their advantage. There are no men in any great industry
who keep abreast with the times, in their business, more
thoroughly than the mining men on Lake Superior. Not
only is the great improvement in the machinery used
more powerful, more rapid and more perfect in its action,
but everywhere, in every department of the work, one
meets with changes, with improvements with many
ingenious contrivances that betoken energy and
intelligent; forethought; generally, too, one observes
those indications which suggest good management.

Sometimes mining work is very simple, discoveries of
ore are made and a mine opened by simply "stripping”
off the covering of earth, sand and gravel, etc., winch if
the deposit prove to be large and the ore of good quality,
a good deal of money may be made the first year or two,
or until the mine reaches considerable depth, when
powerful machinery and other expensive appliances are
required. But ultimately mining becomes difficult work.
And it is only by large outlay, judiciously made, long
experience and skill in the work, energy and economy
that success is met with. | have already stated what is
accomplished in the great copper mines, and the same
intelligence, energy and progress are in an equal degree
manifest in the iron region—in the work in the leading
iron mines. The old mines have attained to considerable
depth and the ore must be brought from far below the
surface, but the result is accomplished without additional
relative cost. The ore is sold cheaper and is mined
cheaper than formerly, notwithstanding the increased
depth which the mines have attained. More powerful
and improved machinery, high explosives, air drills,
greater energy, intelligence and economy of working
have increased the output and lessened the cost.

The quality of the ores is a matter that enters more and
more into the matter of this production. Ores are sold
now on their determined qualities. Itis no longer a
matter of assertion, of estimate, but the average
percentage in iron, phosphorus, silica, etc., of the
product of the mine, must be known to a certainty. This
fact is ascertained by analysis of specimens—not one
but many—so collected as to represent, as nearly as
possible, the average of the stope, stock pile or cargo.
Nearly all the large mines now have a laboratory and
chemist at the mine, and in some cases analyses are
constantly making. At one of the mines in Ishpeming, in
the past five months, 300 analyses have been made of
the ores of the mine.

At the rolling mills and furnaces in Chicago, Cleveland
and Pittsburg enemies are also employed, and the ores
undergo equal scrutiny at that end of the line. Skillful
furnacemen now buy their ores by analysis with
reference to the manufacture of certain kinds and grades
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of pig metal. They know from the analysis what
proportion of ores of different mines to purchase and
what proportion of each to use in the mixture to obtain
the kind of metal required.

Owing to the rapid increase in the use of Bessemer steel
for the manufacture of rails the demand for ores suitable
for Bessemer pig metal has greatly extended. The first
demand regarding the quality of any newly found ore is,
whether it is Bessemer? what is its percentage of
phosphorus? Iron and silica contained are of minor
consideration. The most important question—the one
that settles the value of the ore—is whether the relative
proportion of phosphorus and iron contained is such as
to place the ore within the Bessemer limits. The lower
the percentage of phosphorus in proportion to the iron
contained the more valuable the ore.

GOGEBIC.

In the last year or two the limits of production of
Bessemer ores in our State have been greatly enlarged.
Some new deposits have been discovered in the
Marquette district, while the opening of the marvellously
rich Gogebic range has added several new mines which
are large producers of this class of ore. The list of this
class of mines is rapidly extending.

Exploration is very active in the Gogebic range; new
companies are daily forming, and important discoveries
of ore are frequently made, and the number of producing
mines in another year will perhaps be double that of the
past year, and to what limit the range may extend it is
impossible to decide; it has already been explored with
very promising results, both east and west, far beyond
the originally prescribed limits.

The Gogebic range is divided between the States of
Michigan and Wisconsin, that portion lying west from the
Montreal river being in the latter State. The most
productive mines thus far discovered, are in Michigan,
and from these mines, lying in Michigan, there was
shipped the past year nearly 700,000 tons of ore.

This ore is all Bessemer, is well up in iron, and much of it
is otherwise exceedingly valuable in the fact that it
contains a good percentage of manganese. Manganese
in low phosphorus ores is esteemed a desirable
combination by the steel makers. 1886 was the first full
year in which shipments were made from the Gogebic
range; they began in the fall of 1885 on the completion
of the Milwaukee, Lake Shore and Western Railway from
Ashland to the mines, and a limited amount of ore was
sent to market ere the close of navigation. The railroad
rate to Ashland is 80c per ton and the lake freights
thence to Cleveland averaged about $1.54 per ton for
the past season. The Gogebic ores sold in the Lower
Lake markets the past season for $5.00 per ton average;
probably they will sell folly a dollar on a ton higher in
1887, but there will also be an increase in the lake
freights to lessen the margin of the gain in the price.

The Gogebic range is a very pleasant region of country;
far to the north is seen the high broken lands of the trap

range which bound the iron-bearing series in that
direction, and to the south is the granite. The rocks in
which the ore deposits are included are deeply covered
with drift, which constitutes an excellent soil for the
support of vegetable products. Between the granite and
the mountainous trap range the land is gently rolling and
covered with a fine forest of hard wood timber, chiefly
sugar maple. Itis good farming land and in time must
become a fine agricultural region.

The only thing against it is the climate, which is of course
severe, but to offset this are the advantages of a good
market due to the large mining population which this
region will be sure to contain. The extraordinary
development that has been made in the Gogebic range
in so brief a time is surprising. No one could have
conjectured that the ore deposits which have been
developed should have proved to be of such magnitude
or of such execellent quality.

The towns on the range which have grown up so quickly
have a substantial character. Some of them are better
than are usually found in a mining region, even when of
much older date than is this newly settled section. One
can scarcely realize that it is barely two years since
almost the first blow was struck; yet there are hotels and
private residences of elegance rarely excelled or
equaled in the northern country.

The extraordinary success which has attended some of
the mining ventures of this range, the fortunate outcome
of many of the explorations that have been made and
are constantly making, the uniform general excellence of
the ores that are found, have stimulated in a high degree
the hopes and enthusiasm of nearly everyone who has
any interests in the region. Many fortunes have been
realized. Scarcely a day passes but some new "finds" of
ore are announced, and accounts of sales of property
are reported by which fabulous sums accrue to the
fortunate vendors. Stocks advance with a rapidity that
one must catch them on the whirl if he designs to
become a possessor. The fabulous sums, which, rumor
asserts, represents the purchase price of some
important mines that have recently changed owners, are
enormous.

It seems hardly credible that a property comprising 40 or
80 acres of land which within so brief a time was forest
primeval wherein the wild deer browsed undisturbed,
should suddenly develop hidden wealth that multiplies its
value thousands of times! That the simple lease of an
estate, of such dimensions, from the surface of which
the forest has scarcely been removed should sell in the
market for more than a million of dollars is astonishing
beyond measure. But such is the expectation of profit,
faith in the continuity of the deposits, and speculative
fever, that these reputed transactions doubtless really
occur. Certainly there are sales made of mining
properties at astonishing figures; and stocks are quoted
and sometimes sold of mines, when, in some instances,
but a meagre development has been made, at prices
which represent an aggregate value of hundreds of
thousands of dollars!
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But while the fever of speculation runs high there is
much that is real for a foundation for all this seeming
exaggerated hope and expectation. There are some,
apparently, immense deposits of excellent ore; these
can be seen and examined, and furnish solid facts to be
used to "boom" much that is unreal or imaginary.

The whole length of the range so far as it has been
explored is dotted with so called mines; there is a mine
on nearly every "eighty" for a length on the range of 20
miles. Many of these are thus far merely explorations,
mere beginnings, where they have either not yet
reached the ledge with their sinking, or have not
succeeded in finding ore. Some have got ore, but as yet
in small quantity.

It takes time to open a mine; certainly where there are
no exposures, where the ledge is covered with thirty feet
of drift, the work of development of discovery even, is
slow, expensive and uncertain. But unfortunately, or
fortunately, according to the way one looks at the
matter—as his interest lies—zeal for investment does
not seem to be dependent on any such tedious process.
Gogehic mining stocks are bought and sold very
extensively. Parties are eagerly seeking for
opportunities to invest and new "locations" are made,
"options" and leases obtained, companies organized and
stocks issued to meet the demand. Not unfrequently
there is nothing apparent but this fact that the land is on
the "range" and is crossed by the ore formation—
imagination does the rest. It seems that there are not a
few people who are abundantly endowed with this
faculty, who possess a sufficient amount of fancy to
enable them to see beneath the overlying surface
magnificent deposits of ore of which the Colby is but the
counterpart.

There is much to keep up this hope, in all honesty;
discoveries are constantly making along the range and
many good "finds" of ore have been made— enough,
certainly, for the basis of large expectations.

The formation of the Gogebic range is more regular, at
least it has that appearance so far as it has been
developed, than are those of the Marquette and of the
Menominee iron districts. And this fact, notwithstanding
the many difficulties connected with exploration even
here, makes the work of discovery more easy and
certain than it is elsewhere in the iron region. The ore
formation here seems to partake somewhat of the
regularity of the copper rocks— the trap—which bounds
it on the north. To the south is the granite, and thus the
iron bearing rocks are situated, for a portion of the extent
of the range, between the trap on the north and the
granite on the south dipping north at a steep angle. The
deposits of ore thus far discovered seem to be between
a so-called quartzite foot and a slate hanging.
Explorations with favorable indications and results are
pushed with great zeal and rapidity both east and west,
west into Wisconsin and east into Michigan. A year ago
the limit of discovery in the latter direction was in the
vicinity of Sunday Lake, but exploring work has been
extended many miles east of that point, and it is likely

from what has been found so far east as Marensco and
Watersmeet, that ore in paying quantity exists.

An important matter connected with the Gogebic range
is the fact that the Chicago & Northwestern railway
company is now at work extending its line from Iron river
northwesterly to the Gogebic mines. By a glance at the
map it will be seen that this extension follows the same
general course of the railroad along the Menominee
range.

Geographically the Gogebic range mines are in the line
of the prolongation of the axis of those of the
Menominee range. This extension will intersect the
Milwaukee, Lake Shore and Western—the line which
now supplies the Gogebic mines—at Watersmeet.
When the extension is completed the Gogebic ores may
be sent to market by the way of Escanaba on Lake
Michigan.

The villages of Bessemer, Ironwood and Hurley are the
most considerable towns on this range and they show a
great deal of prosperity. The latter has a fine hotel, one
of the best in the northern counties. This region has
received a good deal of attention lately through the press
and at the hands of the courts that has given it an
unenviable notoriety, for the alleged immoral condition of
its society. However, one sees outwardly a great deal of
activity and apparent prosperity, with such mingling of
the debasing elements as unfortunately too frequently
pertain to mining towns in the earlier period of their
growth.

The Gogebic range, as well as the whole upper
peninsula, is sure to be greatly benefited through the
completion of the railroads, now under construction, from
Duluth along the south shore to Ashland and then
through the peninsula to the Sault de Ste. Marie. This
road will afford an outlet for the minerals and timber—
hard wood, pine, cedar, etc.—both to the northwest and
to the seaboard. It must thus greatly accelerate the
development of the mining country.

During the past year the Milwaukee and Northern has
completed its line from Menominee to Iron Mountain and
is now engaged in building a further extension to
Republic and thence to Ishpeming. This company will
carry ore over its road directly to market, using large ore
cars holding 20 tons each, the same capacity as those
used in the Gogebic range.

There are other railroad extensions in contemplation in
the Upper Peninsula which, if carried into effect, will also
have an important influence in promoting its prosperity.
Altogether it is quite probable the coming year will be a
period of great activity in the Northern Peninsula in this
line of business.

In view of the fact that there were upwards of 8,000
miles of railroad built in the U. S. in the past year, and
that this amount will probably be exceeded in 1887, it is
apparent that were it not for the large production of the
Gogebhic and the new Minnesota districts there would be
a dearth of Bessemer ores.
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But the newly added districts will doubtless enable the
Lake Superior mines to keep the supply of this ore up to
the demand. Thus timely discoveries seem to be made
to meet the increasing needs of the country. The
demand has changed from iron to steel, but our native
resources are such—an abundance of the requisite raw
Material—that the industrial stability resting thereon is
not likely to be disturbed.

During the past year an unusual number of valuable
discoveries have been made in the iron region. A more
than average amount of good fortune has attended the
efforts of explorers, and not a few men who began the
year 1886 poor in purse are now comparatively rich;
having succeeded in uncovering deposits of ore on lands
secured by options, which claims they have, under such
circumstances, been able to sell, in some instances, for
large sums of money.

A great number of fortunes have been realized in this
way in the past year, in the Upper Peninsula.

One of the features connected with these discoveries is
the fact that some of them have been made upon lands
among the earliest occupied in the settlement of the
country; upon lands that have been used for years by
persons who had no suspicion that by digging a few feet
beneath the surface they could find bodies of ore that
would insure their fortunes.

But in point of fact the iron bearing rocks of Michigan are
of great extent, much greater than was originally
assumed. Territory that has been laid down on the
maps as Laurentian is really Huronian, and consequently
iron yielding, and as time goes on it is likely that iron
mining districts will be increased and extended.

The price of ore has varied, of course, according to
quality.

The best hard bessemer, specular, has sold in Cleveland in Average Price.
THEB e e em e e m -0 00 to $6 25 per ton,
Best hard specular ore, non-bessemer_ ... _..__.__________.__.__ 520 to D A0 =
Best hematite bessemer______..___ . ... . __..i.coicieeee.. D000 525 ¢
non-bessemer. ... ..o cececiciececeaenaaa———— 400 to 465 ¢
High phosphorus hematite ... ... ... 8300t 83506 ¢« «
Ore freights to Escanaba from Ishpeming............_...._.._._._.... 80 cents per ton.
“ “ Marquette * L e T R R
¢ Escanaba * Iron Mountain_____ .. ... ... 80 oo
“ Ashland * Bessemer ... .ecicceieanaa... BOOH oo
Lake prices from Escanaba to Lake Erie ports............ $ 90 to $1 75 per ton 1886,
& L Ashland Ll e 100to 200 ¢ &«
Marquette = - L e o e 115t0 150 ¢ ‘

The following table, furnished to me by Mr. W. B.
Linsley, division superintendent of the Chicago &
Northwestern R. R. Co., is of interest and value. It
shows the ore shipments from Escanaba from 1865 to
1886 inclusive:

Year. ‘Tons. Year. Tons.

BLOTZ || 18T, ome e e 412,872
116,888 li B 1 424,40

196,831 | L T | 627,957

273,405 !| £ T | 847,200
T T 1,242,100
413,786 || 1861.. .. - 1,520,000
adrzsa || 1sse . 1,815,000
481,982 || 1888 o iiiieeoecnicarne e manaen 1,485,324
45316 || 1884 ___.._.liiiiiiiieeee. 1,401,208
BEILADE || 1885, oo e e 1,260,605
200,627 || 1886 oo | 1,509,608
L | 15,800,962

In describing the iron mines | shall speak of them as they
occur in succession along the several ranges,
commencing with the Penn Iron Mining Co., at the
eastern extremity of the Menominee range.

THE PENN IRON MINING COMPANY

was formed in 1881 and is the proprietor of several
mines, consisting of the East Vulcan, West Vulcan,
Norway, Cyclops and Quinnesec, all of which mines
were opened by the Menominee Mining Co., and sold to
the present owners in 1881. The purchase was made
not as a matter of speculation, but because the buyers
wanted the ores to work up in their own furnaces and the
iron in their own mills in Pennsylva